ABTOHOMHAasI HEKOMMeEpUeCcKast 00pa3oBaTeIbHas OPTaHU3aIIHsI CPETHSS
ob1eoopa3zoBareabHas 1kona «Coray

PACCMOTPEHO I[TPUHATO YTBEPXJIEHO
Ha 3aceJlaHuu Kadeapbl Ha 3aceJaHuu mupexrop AHOO COIL
€CTECTBEHHO-MaTeMaTn4eCcku  [legarornyeckoro “Corta”
X HayK COBETAa N.A.I'ennens
npotokon Nel ot 22.08.2025 . mporoxon Nel ot ITpuka3 Ne35-O/[ or
A.B.OuenoBckuit 22.08.2025 22.08.2025 .
0="AHOO CcoL "™

coTA™™™ , CN="T'eHpenb
UpunHa A6paMOBHa,

avpektop”, E=
C O T A\ sota_school@mail.ru
0x 00 FE BB 13 5A 73 87
ooooo C4 F5
2026.04.22
13:56:21
+04'00'
PABOYAS ITPOI'PAMMA

y4eOHOro nmpeamera
Xumus. Yriay0JieHHbIH YPOBEHb
nJis ooyuarmuxcs 10-11 kiaaccon

r. TonesarTu, 2025



IHOACHUTEJIBHASA 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 @eaepaunn», TpeOOBaHUN K pe3yabTaraM OCBOCHHS
denepanbHOIt 00pa3oBaTENbHON TPOrpaMMbI cpeHero ootero oopazoanmsi(DOIT
COO), mpexacraBieHHbix B DeaepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom KoHuenuuu mnpenojgaBaHus y4eOHOro MpeameTa
«Xumus» B oOpas3oBarenbHbIX opraHuzanmsx Poccuiickoit  ®deneparuu,
peanu3yronmx OCHOBHbIE 00pa30BaTeNIbHbIE POrPaMMBbl, 1 OCHOBHBIX MOJOXKEHUN
«Crparerun pazsutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuop 10 2025
roga» (Pacnopspkenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHSI Ha YpPOBHE YIIYOJNEHHOTO HW3YyYEHHs] 3aHMMAeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAyyHOro oOpa3oBanusi yuamuxcsi 10-11  kmaccos.
W3yuenue mpenmera, peanusyemMoe B yCIOBUAX JauddepeHImpoBaHHOTO,
npouIbHOTO O00y4YeHHs, MPHU3BaHO OOECIEeYUTh OO0IIe00pa3oBaTebHYI0 U
OOIIEKYNbTYPHYIO MOATOTOBKY  BBIMYCKHUKOB IIKOJIBI, HEOOXOMUMYIO IS
ajanTaiy UxX K ObICTPO MEHSIIOUIMMCS YCIIOBUSIM JKM3HU B COLUYME, a TAKXKE IS
NPOJOJKEHUsS] OOyUeHHs B OpraHu3alusax NpodeccruoHanbHOro oO0pa3oBaHMs, B
KOTOPBIX XUMHUSI SIBJSIETCSI OJHOM U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamme mno XumuM HazHadeHHE TMpeaMeTa «XHUMHS» TOTy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0O B  COOTBETCTBUM €  OCHOBONOJAraroUMMU
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJIeH, COAepIKaHuUs,
pe3ynabTatoB 0o0ydeHHss W TpeOOBaHWN K YPOBHIO TOJTOTOBKH BBITYCKHHUKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CIEAYIOUIME BBINOJHSIEMbIE MPOrPAMMOM IO
XUMUU (PYHKITUU:

e UH(DOPMALIMOHHO-METOANYECKAsl, peanu3alus KOTOpoill obecreunBaeT
MOJIyYEHHE TMPEACTABICHHUS O LEJSAX, COAEpP’KaHWUHU, OOIIel cTpaTeruu
oOy4ueHHsl, BOCHIUTAHUS M PA3BUTHs 00yJarOIINXCS CPEACTBAMU IIPEIMETA,
U3y4aeMOro B paMKax KOHKPETHOTO Poduis;

e OpraHU3alMOHHO-TIAHUPYIOIIAs, KOTOpast npenycMaTpuBaeT
ONpEJeNIeHHe: TPUHIMIIOB CTPYKTYPUPOBAaHUS W TOCIEI0BATEIbHOCTU
M3y4YEeHHUs] Y4eOHOro Marepuana, KOJIWYECTBEHHBIX M Kau€CTBEHHBIX €ro
XapaKTepUCTUK; TMOAXOAO0B K (OPMUPOBAHUIO CONEPKATEIHHON OCHOBBI
KOHTPOJII W OILIEHKHM OOpa30oBaTeNIbHBIX JOCTIKEHUN O0Oydarolmxcsi B
paMKax UTOrOBOW arTecTalMd B (opMe eAUMHOro TroCyIapCTBEHHOIO
AK3aMeHa M0 XUMUHU.

[Tporpamma asis yrmyOn€HHOTO U3yUYCHUS XUMUU:

e YCTAaHABJIMBACT WHBAPUAHTHOE TMPEAMETHOE CONEp)KaHHe, 00s3aTeIbHOE
JUIsT W3y4YeHHsl B paMKax OTAENbHBIX mpoduiield, npeaycMarpuBaet



pacupelneneHue 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 MOCIENI0BAaTeIbHOCTh H3YYEHHUS Y4eOHOTO
Marepuaia ¢ y4€TOM JIOTUKH MOCTPOEHUs Kypca, BHYTPUIIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e AT METOAMYECKYI0 MHTEPHPETALMIO LEJIeH U 3a/1ad U3y4YeHHsl MpeIMeTa
Ha yIIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpemHero oOmero 00pa3oBaHUS, COACPXKATEIBHOW XapaKTEPUCTHUKU
IUTAHUPYEMBIX ~ pPE3yJIbTaTOB OCBOCHHUS 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 MPEayCMOTpeHa
IPEEMCTBEHHOCTh € OOy4Ye€HHEM XUMHUUM Ha YpPOBHE OCHOBHOIO OOUIETO
oOpazoBaHusa. 3a TMpeAeiaMud YCTAHOBJIGHHOW MporpaMMod 1O XUMHUU
00s13aTenbHOM (MHBApUAHTHOM) COCTAaBIISIONICH CONMEp)KaHHsS YYEOHOTrOo MpeaMeTa
«Xumus» ocTaércsi BO3MOXHOCTH BBIOOpAa €ro BapHATUBHOW COCTABJISIOIICH,
KOTOpasi JIOJKHA OMPENENSIThCS B COOTBETCTBUM C HANpPABIEHUEM KOHKPETHOTO
npoduisa o0ydeHus.

B coorBerctBUM ¢ koHUenTyanbHbIMH mnonoxeHusmu PI'OC COO o
Ha3HAUEHUU MpeaIMeToB 0a30BOro M yNIyONEHHOTO YypOBHEH B CHUCTEMeE
muddepeHIMpoBaHHOTO O0y4YeHHsI Ha YPOBHE CpeaHero oOIero oOpa3oBaHUs
XUMUSL Ha YpOBHE YIIyONEHHOTO W3y4YeHHWs HampaBlieH Ha pealu3aluio
OPEEMCTBEHHOCTH C  MOCIEAYIOUIMM  3TalloM  MOJIYYEHUS  XUMHUYECKOTO
oOpa3oBaHMs B paMKax U3yYEHHUS CHEIHAIbHBIX €CTECTBEHHO-HAyYHBIX W
XUMHUYECKUX JUCLMIUIMH B By3aX U OpPTaHU3ALUAX CPEIHEro MpodeccruoHaIbHOro
oOpa3zoBanusa. B »aToil cBs3M wu3yueHue mnpeamera «XUMHUS» OPHUEHTHPOBAHO
OPEeUMYIIECTBEHHO Ha  pacllUpeHue H  yDIyOJIeHHue TEOpeTHYECKOW U
NPaKTUYECKOW MOATOTOBKUA OOYYArOIIMXCsl, BEIOPABIINX OIpeneiaEHHbIN Tpoduib
00y4eHHsI, B TOM YHCJIE C MEPCHEKTUBOM MOCIEAYIOIIEro NOTYyYEeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusix npodeccuoHaibHoro oopazosanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®I'OC COO K mniuaHUpyeMbIM pe3ylbTaTaM OCBOCHUS
dbenepanbHOil 00pa30BaTEIbHON MpOrpaMMbl CpPeAHEro o0miero oOpa3oBaHUs
U3y4YeHHE IpeaMera «XUMHUsS» OPUEHTHUPOBAHO TAaKXKe Ha pelieHue 3aaad
BOCHHUTAHMSI M COLMAJIBHOTO Pa3BUTHs OOydaromMXcsi, Ha (GOPMHpPOBAHHE y HUX
OOIIEMHTEIIEKTYaIbHBIX YMEHHM, YMEHUN pallMOHAIU3AlNK Y4eOHOro Tpyda u



0000IIEHHBIX  CIIOCOOOB  ACATEIBHOCTH, HWMEIOIIUX  MEKIUCITUTIIIMHAPHBIH,
HAJIIPEAMETHBIN XapaKTep.

CocTraBngomuMI TIpeaMeTa «XUMHs» Ha ypOBHE YIITYyOIEHHOIO M3yYEHHs
SBISIIOTCSL  yIIyOnéHHble Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuyeckas xumusi». [Ipu onpenenennu moaxonoB K 0TOOpY M CTPYKTYPHOM
OpraHH3allid COJEpKaHUs 3THX KypCOB B MpPOrpaMMe IO XHMHH 32 OCHOBY
npuHATel TosiokeHuss ®I'OC COO o pazauuusax 0a30BOTO M yDIyOJIEHHOTO
YPOBHEHN U3YyUYEHUS NPEAMETA.

OcHoBy coxepkanusi KypcoB «Opranuueckas xumusi» u «OOmas u
HEOPraHUYeCcKass XUMHUSD COCTABISET COBOKYIMHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSAUIMXCA K 0a30BOMY YpPOBHIO M3yYEHMs IpeaMera. IJTa CHUCTeMa
3HAHUM TOJy4aeT OMNpeAesiEHHOE TEOPETHUECKOe JOIMOJHEHHE, MO3BOISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIMH 00BEM  (PAKTOIOTMYECKOTO
Mmarepuana. Tak, Ha yrIyOlnEHHOM YpOBHE H3YyYCHHS MpeaMeTa olecredeHa
BO3MOXKHOCTh 3HAQUUTEIHLHOTO YBEJIMYEHUS OO0bEMAa 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOMCTBaX MX COCAMHEHHN Ha OCHOBE PACUIMPEHMS U yIIIyOJIeHUs
IPEJICTaBIEHU O CTPOCHUM BEIECTBA, XUMHUUYECKOM CBSI3M U 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKIHi, pacCMaTPUBAEMbIX C TOUKHU 3PECHUSI XUMUUYECKOU KUHETHKU
U TepMoauHaMuKu. M3ydenume mnepuoandeckoro 3akoHa u llepumonnueckon
CHUCTEMBI XUMHYECKUX AIIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX O CTPOCHUM aToMa. XUMHUYECKasi CBA3b
O0OBSICHSIETCS C TOUKHU 3PEHUS SHEPreTUUECKUX U3MEHEHUH Mpu €€ o0pa30BaHUU U
paspylleHnH, a TaKKe C TOYKU 3pEHHs] MEXaHW3MOB e oOpazoBaHus. U3ydeHue
TUTIOB ~ peakuuid  JOMOJHSAETCS  (OPMUPOBAHHEM  TpEACTaBICHUN 00
ANEKTPOXUMHYECKHUX MPOLIECCAX U ANEKTPOJIN3E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce oprannueckoidl XMMHUU MPU PACCMOTPEHHHM PEAKUMOHHOW CIOCOOHOCTH
COEIMHEHHH yJiensieTcss 0co00e BHUMaHUE BOIPOCaM 00 AJIEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIui.

Oco0oe 3HaueHHWe HMEET TO, YTO Ha COJEpKAHUE KypcOB XHUMHUHU
yIIyONEHHOTO YPOBHS M3YYEHHS ISl KJIIACCOB ONMPEAENIEHHOTO Mpodus (IJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K oOimei cucreme
IPEIMETHBIX 3HAaHUI) OKA3bIBAIOT BIMSIHUE CMEXHbBIE TpeIMeThl. Tak, Harpumep, B
COMIEpP’)KaHUM TIpeIMeTa IS KIACCOB XMMHKO-(U3MUECKOTo mpoduis OoJbIIoe
3HaYeHue OyIyT MMETh 3JEMEHTHhl yuyeOHOro marepuaia mo oomei xumuu. [lpu
U3YYEHHM TMpeJAMeTa B JIAaHHOM 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
COXpaHEHMSI MacChl M DHEPrud, 3aKOHbl TEPMOAWHAMHUKHU, 3JIEKTPOJIN3A,
MPEACTABIEHUSA O CTPOEHUH BEIIECTB U JPYTOE.



B T0 Xe BpemMs B cOAEpKaHMM ~ IpeaMeTa g KJIacCOB
XUMUKO-OMOJIOTMYECKOTO Tpoduiass OONbIINKA  yACHbHBIM Bec OyaeT HMETh
opraHuueckas Xxumusi. B 3ToM ciiydae mpeaocTaBisieTcsi BO3MOXKHOCTh i Oosee
00CTOSITENTLHOTO ~ PAaCCMOTPEHUSI XMMHUYECKOM  OpraHu3aludyd  KJIETKH  Kak
OMOJOTUYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOHIAT, K TIPUMEpY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUJbI, OEJKH, YIIEeBOAbl, HYKJICHUHOBBHIE
KUCJIOTHI W jpyrue. [lpu 5ToM 3HaHUS O COCTaBe U CBOWCTBAX MpeJCTaBUTENCH
OCHOBHBIX KJIACCOB OPTraHMYECKHX BEIIECTB CIyKaT OCHOBOW ISl W3y4YEHUs
CYIITHOCTH TIPOIIeCCOB (POTOCUHTERA, JBIXaHUS, TUIICBAPCHHSI.

B mnnane QopmupoBaHusT OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS
0O0IIIeHayYHBIX METO/IOB MTO3HAHUS M ONBITA MPAKTUYECKOTO TPUMEHEHUS HAyYHBIX
3HAHUU U3y4YeHUEe mpeaMeTa «XuMHUs» Ha YIIyOJEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C YYEOHBIMM TIPEAMETAMU, BXOMSIIMMU B COCTaB
npenMeTHbIX oOmacteir «EcTrecTBeHHO-HAayyHBIE TpEeIMETh», «Maremarnka u
uHpopmarruka» u «Pycckuil sI3bIK U TUTEPATypPay.

[Ipu wu3ydenuu ydeOHOro mnpeamera «XUMHS» Ha YITyOIEHHOM YpOBHE
TaK)ke, Kak Ha YpOBHE OCHOBHOI'O M CpeIHEro oobmiero oopazoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueil IEPBOCTETICHHOW 3HAYUMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKH XUMHU Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUUYECKOU
NEATEIIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYNIbTypbl. Penienue
9TOW 3a7aud Ha YDIyOJIEHHOM YypOBHE W3y4YEeHHsS TNpeaMeTa Mpearoaraet
peann3anuio TakuX Leen, KaK:

e (dopMmupoBaHWE TIPEICTABICHUN: 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  Mpolsem
AKOJIOTUYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTE€pHaIOB, HOBbIX UCTOYHUKOB YHEPTUH, B
o0ecreyeHuu paIMoHAIbHOTO TPHUPOAOIIOIBb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M O0OIel KyJIbTYphl UYEJIOBEKa, a TAaKXKE JKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U IPUPOIAHON cpelie;

e OCBOCHME CHUCTEMbl 3HaHHMH, JICKAINIMX B OCHOBE XUMHYECKOH
COCTAaBJISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa: GYHIaMEHTAIbHbIX
NOHATUNA, 3aKOHOB M TEOPUM XMMHUHU, COBPEMEHHBIX MPEIACTABICHUI O
CTPOGHHUM  BEIIeCTBA  HA  pPa3HbIX  YPOBHSAX  —  arTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX 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 MPUPOIY;
rPAaMOTHOTO PEIIeHUsI TPOOJIEM, CBSI3aHHBIX C XUMHEH, IPOTHO3UPOBAHUS,
aHaIM3a M OICHKHU C MO3UIINI SKOJIOTUYECKONU O€30MacCHOCTH MOCIIECTBUN
OBITOBOM M TIPOU3BOACTBEHHOW JICSITEIHBHOCTH YEJIOBEKa, CBSI3aHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, MCIIOJIb30BAHUEM U  TepepadboTKoi
BEILIECTB;

e yMIyOJEHUE NMPEICTABICHNI O HAyYHBIX METO/IaX TTO3HAHUS, HEOOXOIUMBIX
JUIsE TIpUOOpETEeHUS] YMEHUW OpPUEHTUPOBATHCA B MHpPE BEUIECTB U
OOBSCHEHUSI XMMHUYECKUX SIBIICHHM, HMEIOIIUX MECTO B MPUPOJE, B
MPAKTUYECKOMN AEATEIbHOCTH U TOBCEIHEBHOM )KU3HMU.

B miane peanuzanuu MEpBOOYEPEIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
(GYHKIIUN TETOCTHOW CHUCTEMBI CPEIHEro OOIIero o0pa3oBaHUsl MPU HU3YUYEHUU
npenMera «XUMHs» Ha  YIIIyOJIEHHOM  yYpOBHE OCOOYI0  aKTyaJlbHOCTb
NpUOOPETAIOT TaKHUE 1IEIN U 3a]1a4M, KaK:

e BOCHHTAaHME YOEXKAEHHOCTH B TIO3HABAEMOCTH SIBICHUW MPUPOIDI,
YBOXEHUS K TIPOILIECCY TBOpYECTBA B OO0JNIACTU TEOPETHUECKUX U
NPUKJIAJHBIX HCCIEAOBAaHUM B XMMHUU, (HOPMHUPOBAHHWE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBallMM K OOYYEHUI0O M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO U CaMOBOCHUTAHUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYeIOBEUYECKUX IIEHHOCTEH;

e PAa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
crocoOHocTel oOywaromuxcs, (GopMHUpPOBaHHE y HHUX CO3HATEIBHOTO
OTHOILICHUSI K CaMOOOpPa30BaHUIO U HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHIO YCIIENTHOW TTPO(ecCHoHAIBHON U 00IIECTBEHHON e TEHHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBI0 M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

e (opMupoBaHHE yMEHHMI U HAaBBIKOB Pa3yMHOTO MPHUPOIOMNOIb30BAHUSA,
pa3BuTHE AKOJIOTMYECKOM KYJIBTYPHI, puoOpeTeHue ombITa
0O0IIECTBEHHO-TIOJIE3HOM IKOJIOTUUECKOH JESITEIbHOCTH.

OO61iee yKcIo YacoB, MPENYCMOTPEHHBIX IJIsl M3YYEHUS] XMMUU Ha YIIIyOJIEHHOM
ypOBHE cpeaHero 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

TeopeTnyecKkue 0OCHOBbI OPraHU4eCcKOH XUMHUM.

[IpenMeT 1 3HaYEHHE OPraHUYECKON XUMUH, PEACTABICHUE O MHOTO0Opa3uu
OPraHUYECKUX COCAUHEHUM.

DJEKTPOHHOE CTPOCHHME aromMa yIjlepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOsiHUA. BaneHTHble BO3MOXHOCTH aroma yriepoja. XUMHUYecKas CBS3b B
OpraHUYeCKHUX COeNUHEHUSIX. TUMbl THOPUIN3alIMY aTOMHBIX OpOHUTANIEN yIiepoa.
MexaHu3mbl oOpazoBaHUs KOBAJIEHTHOM CBS3U (oOMeHHBII u
JIOHOPHO-aKIENTOPHBIN). TUIIBI TepeKphIBaHUS aTOMHBIX OpOUTAJIEH, G- U TT-CBSI3U.
OnunapHas, qBOMHasE U TpoiHas cBsi3b. CriocoOBI pa3pbiBa CBA3EH B MOJIEKYJax
oprannueckux BemecTB. [loHsTHEe 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 CTPYKTYpHbIE  (OPMYIIBIL.
CrpykrypHbie  (QOpMySbl  pa3IUyHBIX BHUJOB: pa3BEPHYyTasA, COKpallEHHAs,
ckenetHas. M3omepus. Bunabl wu3oMepuu: CTPYKTypHasi, MHPOCTPAHCTBEHHAS.
OnexTpoHHbIe YQ(PEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUM (MHIYKTHBHBIM
U ME30MEPHBIN dYPPEeKTHI).

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

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

OKCIEPUMEHTAJIbHBIE METOJIbl M3YUYEHHs] 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 MOJIeKYI
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: PEAKUMHU 3aMEILICHUs, W30MEpU3alNH,
JNErUAPUPOBAHMS, [UKINW3ALUU, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBinenue o
MEXaHHM3ME PEaKIUi PaJuKaIbHOTO 3aMEIICHUS.

Haxoxnenue B npupoze. CriocoObl MOTy4YeHUS! U TPUMEHEHHUE aTKaHOB.

Huxnoankansl. O6mas Gopmyrna, HOMEHKIaTypa U n3oMepusi. OcOOEHHOCTH
CTPOCHHMSI W XHUMHUYECKHUX CBOMCTB MaiblX (IMKIONPOIAH, IUKIOOyTaH) W
OOBIYHBIX (IIMKJIONEHTAH, IUKJIOTEKCAaH) IUMKIJIoadkaHoB. CrocoObl MOJy4YEeHUS U
MIPUMEHEHHE IIUKJIOATKAHOB.

Anxensl. ['oMonorudeckuii psy ajkeHoB, oOmIas (Gopmyiia, HOMEHKIIATypa.
DNEKTPOHHOE W TPOCTPAHCTBEHHOE  CTPOEHHUE  MOJIEKYJA  AJIKCHOB,
Sp*-ruOpuIu3alKs aTOMHBIX OpOHMTanel yrepona, 6- U m-cBa3u. CTpyKTypHas u
reoMeTpuueckasi (1uc-TpaHc-) wuszoMepusa. Dusnyeckue CBOWCTBA AJIKEHOB.
XUMHAYECKUE CBOWCTBA: PEAKIHUM MPUCOCIUHEHUS, 3aMEUICHHUS B (-TIOJIOKEHUE
IIpU JBOMHOW CBSI3M, MOJIMMEpU3auuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KagecTBeHHbIE peakiiud Ha NBOMHYIO CBsi3b. CrIOCOOBI MOMYYEHUSI U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Kiaccudukanus ankaaneHoB (CONpsHKEHHBIE, U30UPOBAHHBIE,
Kymynupogantwle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHHSI U XMMUYECKUX CBOMCTB
CONpPsKEHHBIX  aueHoB, 1,2- u  14-npucoenunenue. Ilonmumepusanus
CONpsHKEHHBIX TMeHOB. CrocoObl MOIyYeHHs U MPUMEHEHHE aJIKaIMEeHOB.

AnkunHbl. ['oMoorudeckuil psij; aakuHOB, oOias popmysa, HOMEHKIATypa U
U30MepHus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY AJIKUHOB,
Sp-TuOpUAM3aIus aTOMHBIX opOuTanet yriepoaa. u3ndeckue CBOMCTBA aIKMHOB.
XUMHAYECKUE  CBOWCTBA:  peakUuu  [PUCOCAUHEHHMS,  JAUMEpHU3alUUd U
TpUMepHU3alnu, OKUciIeHus1. KucioTHsle CBOMCTBA aJKMHOB, UMEIOIINX KOHIIEBYIO
TpOIHYIO CBsA3b. KauecTBeHHBIEC peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOMy4YeHUS
Y IPUMEHCHUE AJIKUHOB.

ApomaTudeckue yIiaeBoaopolbl (apeHbl). [oMonoruueckuid psii apeHOB,
obmas popmyrna, HOMEHKIATypa U U30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOE€HHE MOJeKyIbl OeH3oma. dusmyeckue cBoOCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHHS B OEH30JbHOM KOJbIIE U
YITIEBOIOPOJHOM PANMKAJIE, PEAKIMM TNPHUCOCIWHEHUS, OKHCIECHHE TOMOJIOTOB
oenzona. IlpemcraBmenne 00 OpPUEHTUPYIOIMIEM JEWCTBHHM 3aMECTUTENIECH B
OCH30JbHOM KOJBIIE Ha TPHUMEPE AJIKWIBHBIX PaIUKaIOB, KapOOKCUIHHOM,
TUAPOKCWIBHOM, aMMHO- M HUTPOTPYIIIBI, aTOMOB TrajioreHoB. OCOOEHHOCTH
XUMUUYECKUX CBOUCTB ctupona. [lonmumepusanus ctuposna. CriocoObl MoMyyeHus U
MIPUMEHEHHUE apOMATUYECKUX YITIEBOAOPOIOB.

[Tpupoansiii ra3. [lonytusie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennsiii yronb u npoaykrtel ero nepepadorku. CrnocoOsl nepepaboTku HEPTH:



MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaTUTHUYECKUN), PUDOPMHUHT, MHUPOIH3.
[IponyxThl nepepaboTKku HEPTH, UX TPUMEHEHHE B POMBIIIJIEHHOCTH U B OBITY.

['eHeTHUecKast CBSI3b MEXy Pa3IMUHBIMU KJIACCaMU YIJIEBOJOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTeHIPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiun
3aMEUIEHUs TaJloreHa Ha TUAPOKCOrPYIILY, HHUTPOrPYIIY, LHAHOTPYMIY,
amuHOrpymnmy. /[lelicTBue Ha TaJOre€HIPOU3BOAHBIE BOJHOIO U CIUPTOBOIO
pactBopa mEnoun. B3ammonencTBue AUTajioOTeHAIKaHOB C MAarHUEM W LIUHKOM.
[TonsaTHE 0 METAIIOOPTraHUYECKUX COCIUHEHMUSAX. Hcnons3oBanue
rajoreHIPOU3BOIHBIX  YITIEBOJOPOJOB B OBITY, TEXHUKE M TMPU CHUHTE3E
OpraHUY€CKHX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl H3YYEHHsI BEIIECTB M HX MpPEBpallCHUN:
u3ydyeHue (PU3NYEeCKHX CBOMCTB yIIIEBOAOPOIOB (PACTBOPUMOCTD), KaU€CTBEHHBIX
peakiuii yrieBOAOPOAOB Pa3IMUHBIX KJIacCOB (0OeclBeurBaHUE OpPOMHOMN WM
WOJIHOM BOJIbI, PAacTBOpa IE€pMaHraHaTa KaJus, B3aMMOJCIHCTBHE alleTHIICHA C
aMMHUa4YHBIM pacTBOpoM okcuna cepebpa(l)), kadecTBeHHOE OOHapy>KeHUE
yIepoga W BOJAOpOAA B OPraHMYECKHX BELIECTBAX, IOJIYYEHUE OSTHICHA U
U3y4YeHUE €ro CBOWCTB, O3HaKoMJieHHE ¢ KojuieknusMu «Hedtb» um «Yromwby, ¢
oOpa3naMu  IIaCTMAcC, KayuyyKOB U PE3UHbI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOIOPOJIOB U TaJOTE€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:kamnue opranndeckie coeInHeHMsI.

[Ipenenvubie omHOaTOMHBIC CcnUpThl. CTpoeHHe MoJieKyn (Ha mpumepe
METaHoJla W AJTaHoya). lomonormyeckuilt psan, oOwmas ¢opmyna, U30MEpPHs,
HOMEHKJIaTypa U  kiaccudukarmus. Du3Mdeckue CBOWCTBA  MPEACITBHBIX
OJTHOATOMHBIX CHOUPTOB. BomopoaHbie CBSI3M MEXKAYy MOJIEKYJIaMU CIIHPTOB.
XHUMUYECKUE CBOMICTBA: pPEAKIUU 3aMEILICHMS, JEruaparaiuu, OKHUCIEHUS,
B3aUMOJICMICTBUE C  OPraHMYECKMMH W  HEOPraHUYEeCKUMHM  KHCIOTaMHU.
KauecTBeHHas peakuys Ha OJHOATOMHBIE CIUPTHI. JIeiCTBHE 3TaHOJIA U METaHOJIA
Ha opram3Mm denoBeka. CrocoObl TOMyYeHHS W TPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[IpocThie »dupsl, HOMEeHKIaTypa U u3oMepusa. OCOOEHHOCTH (PU3MUECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaroMHble COUPTHl — STWICHIIUKONL M miuiepuH. dusnueckue u
XUMUYECKHE CBOICTBA: PEAKIIUH 3aMEIICHUs, B3aUMOAECHCTBHE C OPraHMYE€CKUMU
U HEOPraHMYECKUMHU KHUCIOTaMH, KAueCTBEHHAs pEaKUHs Ha MHOTOAaTOMHBIE
criupThl. I[lpeacraBieHne 0 MeXxaHHU3ME peakIui HYKJICO(DHIHHOTO 3aMEIICHHUS.
JlelictBue Ha opranu3zM 4enoBeka. CrocoObl TMOJyYEeHHUS U NPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJNEKYJbl, B3aUMHOE BIIMSIHUE THUIAPOKCOTPYNIbl H
OeH3oapHOTO siapa. dusnyeckue cpoiicTBa PeHonma. OCOOEHHOCTH XMUMHYECKUX



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

KapOoHunbHbIe COEAMHEHUS — albJETH/Ibl U KETOHBI. DJIIEKTPOHHOE CTPOEHHUE
KapOOHUIILHOUM TpymIbl. [ OMOIOTHYECKUE PSABl albIETHI0B M KETOHOB, OOIIas
dopmyna, wm3omepus W HOMEHKIarypa. Du3WyYecKue CBOWCTBA allbJIETHIOB H
KETOHOB. ~ XUMHYECKHE  CBOMCTBA  albJIETUJOB W  KETOHOB:  PEaKUuu
npucoeanHeHus. OKUCICHUE albJeTUI0B, KAYECTBEHHBIC PEAKIIUU Ha aJibJICTHIbI.
CnocoObl ToJTy4eHHUs U PUMEHEHUE allbJIETUI0B U KETOHOB.

OnHOOCHOBHEBIE TPEACIbHBIE KApOOHOBBIC KUCTOTHI. OCOOCHHOCTH CTPOCHHSI
MOJIEKYJI KapOOHOBBIX KUCTOT. M30Mepust 1 HOMeHKIaTtypa. Ou3nyeckue CBOMCTBa
OJTHOOCHOBHBIX TPENIEIbHBIX KApOOHOBBIX KHUCIOT. BOmOpoaHbIE CBS3M MEKIY
MOJICKYJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOMCTBA: KMCJIOTHBIE CBOMCTRBA,
peakuus H3TepuUKanuy, PEeaKUUd C YYaCTHEM YIIIEBOAOPOJHOIO paJuKala.
OcoOeHHOCTH CBOWCTB MYypaBBUHON KHCIOTHL. [loHSATHE O TIPOM3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXKHBIX 3¢upax. MHoroobpaszue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HENpPEACNIbHBIX W apOMarTMueCcKuX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTraBuTenu BBICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBas, MNAJIbMUTHHOBAS, OJICMHOBAS, JIUHOTEBAS,
JUHONeH08as KUCIoThl. CocoObI OTYUYSHHs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upbl. ['omonornyeckuit psin, obmas ¢opmyna, U30Mepus |
HOMEHKJIaTypa. Du3nueckue W XUMUYECKHUE CBOWCTBA: THUAPOJIU3 B KHUCJIOW U
HIEJIOYHOU Cperie.

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

MpbUT4 KaK COJTM BBICIIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBUE.

OO6mas xapakrepucTuka yrieBojnoB. Kiaccudukaius yrieBogoB (MOHO-, JIU-
U monucaxapuabl). MoHocaxapuapl: TIIOKO3a, (PyKTO3a, TajakTo3a, pudo3a,
ne3okcupu6o3a. Ouznyeckue CBOMCTBA M HAXOXAeHHE B npupojge. DoTocuHres.
XHWMHUYECKUE CBOMCTBA MIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbJIETUIHON
Ipynn, CHUPTOBOE M MOJOYHOKHUCIOE Opoxenue. [IpumeHeHue DIIOKO3bI, €€
3HAYEHUE B JKU3HENEATEIbHOCTU OpraHusma. /ucaxapuipl: caxaposa, MajlbTo3a U
Jakto3a. BoccranaBinuBaroonie U HEBOCCTaHABIMBAIONIME aucaxapuibl. ['uaponns
nucaxapunoB. Haxoxaenue B npupoae u npuMenenue. [lonucaxapuasl: Kpaxmall,
IMIMKOTeH M uemnono3a. CTpoeHne MakpoOMOJIEKYNl Kpaxmaja, [IIMKOreHa U
neutono3el.  dusznueckne CBOMCTBA KpaxMalla M LEJUIIOJIO3bl. XHMHUYECKHUE
CBOMCTBAa Kpaxmayia: THAPOJIM3, KaYECTBEHHAas peakius C HOAOM. XUMHUYECKHUE
CBOMCTBa IIEJUTIONO3BI: THAPOIN3, TModyueHue 3(pupoB memttonossl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, alleTaTHBIN MIENK).



DKCIEPUMEHTAJIbHBIE METOJIbl H3YYEHHs] BEIIECTB M HX MpEeBpallCHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOAECHCTBHE 3TAHOJIA C HATPUEM,
OKMCJICHUE JTUJIOBOIO CIIMPTA B JIBACTUJ HA PACKAIEHHOM MEIHOW MPOBOJIOKE,
OKHUCJIEHHE 3THJIOBOTO CHUPTA AUXPOMATOM Kajius (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB), KAUYECTBEHHbIC pPEAKIMU Ha adbJerubl (C THUAPOKCHIOM
muammuHcepeOpa(l) wu  ruapokcuaom  meau(ll)), peakmus mmwmIepuHa €
ruapokcugoM Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICIICTBHE pacTBOpa MIOKO3bl ¢ rugapokcuaom Menu(ll), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHHE 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(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWINPOBAHHUE, B3aMMOJICHCTBHE IEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Comnu aJIKWJIaMMOHHSL.

AHWIMH — TpEACTaBUTE]Ib aMUHOB apomaruueckoro psga. CrpoeHue
aHwInHA. B3anMmHOe BIMsIHME TPYMI aTOMOB B MoJiekyne anminHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWiInHa. KauecTBeHHble peakuuu Ha aHWIMH. CriocoObl
MoJIydeHUsT M TpuMeHeHue anudarndeckux amuHOB. [lonmydenuwe aHwiInHaA U3
HUTpOOEH301a.

AmuHoOKUCIOTEL. HomeHknarypa u uzomepusa. OTlenbHbIE MPEACTABUTENH
0-aMUHOKHCIJIOT: [JIHIMWH, ajlaHuH. Pu3nyeckue CBONCTBA aMHUHOKHUCIIOT.
XUMHUYECKUE CBOWCTBA aMHUHOKHUCIOT Kak aM(OTEepHbIX OpPraHUYECKHUX
COCIMHEHMUM, peakluus TMOJMKOHJEHCAlMK, O0Opa3oBaHUE TMENTHIHOM CBS3M.
buonornyeckoe 3HaueHre aMMHOKHUCIIOT. CHHTE3 U TUAPOIN3 TENTUIOB.

benkn kak npupomnsie nonumepsl. llepBuuHasi, BTOpUYHAsT W TPETUYHAS
CTpPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OENKOB: THUIPOJIU3, JCHATYpAaIlMs,
KaueCTBEHHBIE peaKIMu Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbI M3YUYEHMs] BEIIECTB W WX MpeBpallcHU:
pacTBOpeHHe OENTKOB B BOJE, JCHATypanus OCIKOB MPH HArPEBaHWH, IIBETHHIC
peaknuu Ha O€NKH, 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 MOJMMEPU3ALUU, CPEIHSS MOJICKYIsIpHAas



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

[TonumepHsie Marepuanbl. [lmactMaccsl  (MONMMATHICH, TOJIUIIPONMIICH,
NOJIMBUHUIIXJIOPU,  TOJUCTUPOJI, MOIUMETUIMETAKpUiarT, IMOJIUKApOOHATHI,
nonudTUIeHTepedTanar). Y Tuansaius 1 nepepadoTka MmiacTuka.

DIacTOMEPHI: HaTypaJIbHbIN KayuyK, CUHTETHYECKHE KayuyyKu
(OyTagueHOBBIN, XJIOPOPEHOBBIN, U30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

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

[Tonumepsr CIEUUATIBHOTO Ha3HAuYCHHUS (Teduon, KEeBJIIap,
AIIEKTPOIPOBOASAIINE MOTUMEPHI, OHOpa3iaraeMble MOJIUMEPHI).

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

PacuérHunle 3amaun.

Haxoxnenve MomnekymsipHO (GOpMyJibl OPraHHMYECKOTO COEAMHEHUS T10
MacCOBBIM  JIOJSIM ~ DJIEMEHTOB, BXONSAIIMX B €0 COCTaB, HAXOXJCHUE
MOJICKYJISIPHON  (POPMYJIBI  OpPraHMYECKOro COeAuHEHHs 10 Macce (00BEMY)
NPOAYKTOB CrOpaHHsi, IO KOJIMYECTBY BemiecTBa (Macce, 00BEMY) MPOMYKTOB
peakiuu W/WIM MCXOJHBIX 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 MeXNpeIMETHBIX CBSA3EH MPU M3YUYEHUHM OPTaHUYE€CKOM 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 MOHATHUS: SIBJICHHE, HAYUYHbIN (DaKT, runoresa,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukamus, HaONIOICHHE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJb, MOJICIIMPOBAHHUE.

duzuka: Marepusi, aroM, DOJICKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBbEM, arperarHoe COCTOSHHE
BEIIECTBA, (DU3UUYECKHE BEIMYUHBI, CIUHHUIIBI U3MEPEHHS, CKOPOCTh, JHEPrus,
Mmacca.

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



dboTrocuHTeE3, JbIXaHUE, OCNKH, YIIEBOABI, KHUPHI, HYKICHHOBBIC KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hple HCKOMaeMble, TOTUIHUBO.

TexHomorus: MNHINEBBIE TPOAYKTH, OCHOBBI PAIMOHAIHHOTO ITHTAHWS,
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 O0O0JIOUEK aTOMOB, KBAHTOBBIE UHKCIIA. DHEPreTUUYECKUE YPOBHU U
noxypoBHU. ATomHBIe opOuTanmu. Kinaccudukarus XuMA4eCKIX IEMEHTOB (S-, p-,
d-, f-amementsi). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM — OpOUTAJISIM.
DNeKTpOHHbIE KOHPUTYpaIlMi aTOMOB 3JIEMEHTOB MEPBOTO—4YETBEPTOrO MEPHOIOB
B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHHM, DJICKTPOHHBIC KOH(UTYpalliu HOHOB.
DIIEKTPOOTPULATEIBHOCTD.

[Iepunonnueckuit 3axkoH u llepuoamyeckas cucTeMa XUMHAYECKUX JJIEMEHTOB
JI.N. Menneneea. CBsizb nepuognueckoro 3akoHa v Ilepumonnyueckoit CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XMMUUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU
OPOCTBIX W  CJHOXHBIX BENIECTB MO TrpynnaMm M MOepuojaM. 3JHaAuCHHUE
nepuoanyeckoro 3akona J[.1. Menneneesa.

XuMHu4ecKass CBSI3b. BuUIbl XMMUYECKOM CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTaJinyeckas. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIA. DHEPTUs U JJIMHA CBsI3U. [10JIsIpHOCTD, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBaJICHTHOM CBsi3u. KparHele cBs3u. BomopomHas cBs3b.
MexmoIeKyJIsIpHble B3aUMOJACUCTBHUS.

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

[IpencraBienre 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBaTesib, JIMTaHAbl. 3HAYEHHE KOMIUICKCHBIX  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 KOHIIEHTPAIIMH PACTBOPOB:
MaccoBas JI0JIs BEIECTBA B pacTBOPE, MOJISIpHAsI KOHLEHTpauus. HacklleHHbIE U
HEHACBIIIEHHBIE PACTBOPHBI, pACTBOPUMOCTh. KpHucTammoruaparsl.



Knaccudukaius u HOMEHKIIaTypa HEOPraHUYECKHX BEIIEeCTB. TpUBUATIBLHBIC
Ha3BaHUS OTACIBHBIX MIPEJACTABUTENICH HEOPTaHUUECKUX BEIIECTB.

Knaccudukanuss XuMHUECKUX pEaKIMil B HEOPTraHUYECKOH U OpraHUYEeCKOM
XMMHUU. 3aKOH COXPaHEHHS MAacChl BEHIECTB; 3aKOH COXPAHEHUS W MPEBPAILCHUS
OHEPTUU TPU XUMHUYECKUX Peaknusx. TermtoBbie 2PGEeKThl XUMUYECKUX PEaAKITUH.
TepMoXUMUYECKHUE YPABHECHMUS.

CKOpOCTh XMMUUYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
T'omorennsie u reTeporeHHbie peakunu. Karanus u kataam3aTopsl.

OOparuMble 1 HeOOpaTUMbIE peaKIuu. XUMHYEeCKoe paBHOBecue. Koncranrta
XMMHUYECKOrO0 paBHOBeCcHUs. DaKTOpbI, BIUSIOIIME HA ITOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIEpaTypa, AaBJICHUE M KOHIICHTPALMU BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipuauun Jle [larense.

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

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTEneHb  OKHUCJICHUA.
Okucnurens MW BOCCTAaHOBHUTENb. [Ipomecchbl OKUCIEHHST W BOCCTAaHOBIICHUS.
Baxnelinme OKHCIUTENIH W BOCCTAHOBHTENIH. METOJ JJIEKTPOHHOTO OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECCTB.

DKCIIEpUMEHTAIbHBIC METO/bl HM3YUCHHUSI BEIIECTB W WX MPEBpaAILLCHUMN:
pa3loKEeHUE TMEPOKCUAA BOAOPOJAA B TMPUCYTCTBUM Karajau3aropa, MOJIEIH
KPUCTAUIMYECKUX PEIIETOK, TPOBEACHUE PEAKIIU HOHHOTO 0OMEHA, ONpe/IeICHUE
cpeapl pacTBOPOB C IMOMOIIBK) HWHIAWKATOPOB, W3YYEHHE BIIHSHUS Pa3JIMYHBIX
(GbakTOpOB HaA CKOPOCTh XUMHUYECKOW pEeaKIMh M TOJOKEHHE XUMHUYECKOTO
paBHOBECHS.

Heoprannuyeckasi Xumusl.

[Tonoxenue HemerawioB B [lepuonnyeckoil CHCTEME XUMUYECKUX AJIEMEHTOB
JI.1. MenneneeBa 1 0OCOOCHHOCTH CTPOEHHUS UX aTOMOB. PU3MYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOITUSI HEMETAIIIIOB (Ha IpuMepe KUCIopoia, cepsl, pochopa u
yriepozaa).

Bognopon. Ilomyuenue, (usnyeckue W XMMHUYECKHUE CBOWCTBA: PEAKIIUU C
METaJJlaMM W HEMeTa/UlaMd, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ WApUIEBL.
TONIMBHBIE AIIEMEHTBHI.

lNasnorensl. Haxoxzenwe B mpupojie, CIOCOObl MOMydeHHs, (HU3NYECKUE U
XMMHUYECKHE CBOWCTBA. l'amoreHoBoAOpoAbl. BaxHenme KUCIOpOACOACpKAIINE
coemMHEeHHs TaoreHoB. JlabopaTopHbIe ¥ MPOMBIIUICHHBIC CIIOCOOBI MOTYYEHUS
rajioreHoB. [ [puMeHeHne raJiloreHoB U X COCTUHEHUH.



Kucnopon, o3on. JlaboparopHbie M TPOMBINIJIEHHBIE CIIOCOOBI MOIYYSHUS
kucnopona. dusnyeckne M XMMUYECKUE CBOMCTBA U MPUMEHEHUE KHUCIOpPOoJa U
030Ha. OKCHUJIBI U TIEPOKCHU/IBI.

Cepa. Haxoxnenume B mpupomae, CIOCOOBI TOMyYeHHs, (PU3NUECKUE W
xuMuueckue cBorictBa. CepoBomopon, cyinbdumasl. Oxcupa cepwi(1V), oxcun
cepol(VI). Cepuucras 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, CHOcoObl MOMydeHHs, (puznueckue u
xuMuueckue cBoiictBa. @ochunsl u pochun. Oxcuasl docdopa, pochopHas
kuciora u e€ comu. [lpumenenue dochopa m ero coeamaeruii. PochopHbIe
yIo0OpeHus.

VYrepoa, HaxokAeHHE B NpUpoAE. AJUIOTPOINHbIE  MOAM(PUKALUU.
dusznyeckue ¢ XHUMHYECKHE CBONCTBA TMPOCTHIX BEIIECTB, OOPa30BaHHBIX
yrnepogoM. Oxcup ymiepoaa(ll), oxcun yriepoma(IV), yronpHas kuciaora u eé
coNu. AKTHUBUPOBAHHBIA YTojb, ancopOrus. Dymnepensl, rpadeH, ymiepoaHble
HaHOTPYOKkH. [IprMeHeHue MpPOCTHIX BEIIECTB, OOPAa30BAHHBIX YIJIEPOAOM, U €TI0
COCIMHEHUM.

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

[Tonoxxenne meramnoB B [lepuonnuyueckoil cucTeMe XMMHUYECKUX AIIEMEHTOB.
OCOOEHHOCTU CTPOCHUS DJIEKTPOHHBIX O0O0JIOUEK aTroMoB MeTauioB. OOmue
dbuzuyeckue cBOICTBa MeTaIOB. lIpuMeHeHHe MeTaioB B OBITY U TEXHUKE.
CmiaBel METAJUIOB.

DONEKTPOXUMUYECKUN  psAl  HanmpsbkeHuid MeTtamwioB. OOmmue crnocoObl

MOJTyYEeHHUSI METaJUIOB: TUIPOMETAILTYPrus, MUPOMETAILUTYPIHUs,
anektpometamyprus. Ilondarue o koppo3un MetaioB. CrnocoObl 3alIUThl OT
KOpPO3UH.

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

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



ATIOMUHUIA: TIONTy4eHHEe, (PU3NUYECKUE U XUMUYECKUE CBONCTBA, MPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coeAuHeHud. AM@oTepHble CBOWCTBAa OKCHAA U
TUJIPOKCHUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI aJIFOMUHMUSL.

OOmiast  xapakTepucTUKa 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. [lonyueHue u npuMeHeHue xpoma.

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

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

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

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

DKCIEPUMEHTAJIBHBIE METOJIbl H3YUYEHHs] BEIIECTB M HX MpPEeBpallCHUN:
u3ydyeHre oOpaslloB HEMETAJIOB, TOpeHue cepwl, pocdopa, xene3a, MarHus B
KUCJIOPOAE, M3YYCHHE KOJUIeKUMH «MeTamibl W CIUIaBbD», B3aUMOACHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAIIOB ¢ BOJOM (BO3MOXHO HCIIOJIb30BAaHHE
BUJIEOMATEPHUAJIOB), B3aUMOJICUCTBUE LIMHKA W KEJe€3a C PacTBOpPaMU KHUCJIOT U
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMM HA HEOPraHUYECKUE aHUOHBI, KATHOH BOJIOPOJA
M KarTuOHbl METAaJUIOB, B3aUMOJACHCTBUE THUAPOKCUIOB QIIOMUHHUS W IIMHKA C
pacTBOpaMM KHUCJIOT M LIENOYEH, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEMaM
«lanorens», «Cepa u e€ coemuHeHUs», «A30T U Hochop U MX COCTUHEHUSNY,
«MeTasl IMaBHBIX MOATPYII», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHSA UM KM3Hb.

Ponb xumun B o0ecrieyeHuM yCTOMYMBOTO pa3BUTHUS yeiaoBeuecTBa. [lonsTue
0 HAyYHBIX METOJaX MO3HAHUS U METOAOJIOTUH HAYYHOTO HccienoBanus. Hayunbie
MPUHITUIBI OPTaHU3AIUU XUMHUYECKOTO MPOU3BOACTBA. [[pOMBIIIIIEHHBIE CTIOCOOBI
MOJIyYEHUs Ba)KHEWINX BEUIECTB (HAa MpPUMEpPE MPOM3BOJCTBA AMMHUAKa, CEPHOU
KHUCIIOTHI, MeTaHo1a). [[poMblIIIIeHHbIE CITOCOOBI MOTYYEHUsI METAJIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIECH CPEeAbl U €0 MOCIeCTBUA. POk XumMuu B
00eCcreueHN YHEPTeTUUECKON 0€30IaCHOCTH.

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



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

Kocmernueckue u mnapdromepnbie cpenctBa. beitoBas xumus. Ilpasuiia
0€30MacHOT0 HWCHOJIB30BaHMs TPENaparoB OBITOBOM XHMHHM B TOBCEIHEBHOM
KU3HH.

XuMUsL B CTPOUTENBCTBE: Ba)KHEHININE CTPOUTENbHbIE MaTepHUalbl (LIEMEHT,
OCTOH).

XUMHS B CENIbCKOM X03sicTBe. OpraHMuecKrue 1 MUHEpaibHbIe yI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPacku, CTEKJIO, KepaMHKa.
Marepuansl 11 35eKTpoHUKU. HaHOoTEXHOIOT 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 MMEET NpHUMecH, Macchl (00bEMa, KOJIMYEeCTBa BEIECTBA) IPOAYKTa
pEeaKIyu, €CJIA OTHO U3 BELIECTB JJaHO B BUJE PacTBOPA C OIIPENEIEHHON MacCOBOM
JIOJIE pAacTBOPEHHOIO BELIECTBA, MAaCCOBOM JOJUA U MOJIAPHOM KOHLEHTPaLUU
BEUIECTBA B pACTBOPE, JOJIM BbIXO/Aa MNPOAYKTa PpEAKLUUU OT TEOPETUUYECKH
BO3MOKHOTO.

MexnpeIMeTHBIE CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsI3ed  HpU  M3yYeHUH OOmed
HEOpPraHU4YeCKOM XuMHM B 11 Kitacce OCyIIECTBIISIETCS YEPE3 UCIOIb30BAHUE KaK
0o0IIMX €CTECTBEHHO-HAYYHBIX MOHATHHI, TaK U MOHATUN, IPUHATHIX B OTAEIBHBIX
IPEIMETaX €CTECTBEHHO-HAYYHOIO [IUKIIA.

OO11ue ecTecTBEHHO-HAYYHbIE NOHATHS: SIBIICHUE, HAYyYHBIH (akT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalIu3, CUHTE3, KiacCU(UKalMs, NePUOAUIHOCTb, 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 ras, (QuU3ndyecKue
BEJIMYMHBI, €IMHUIIBI U3BMEPEHUs, CKOPOCTh, IHEPTHS, Macca.

buonorus: knerka, opranusm, skocucteMa, onocdepa, MeTaboIM3M, MaKpo- U
MHUKPO3JIEMEHTbI, OCJIKH, XHUPbI, YIJIEBOAbl, HyKICHUHOBbIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITOTOK SHEPTHH B 3KOCHCTEMAX.

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

TexHonmorusa: XMMHYECKasi MPOMBILUIEHHOCTb, METAJUIyprus, CTPOUTEIbHBIE
MaTepHallbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJCTBO, MHIIEBAs MPOMBIIIIECHHOCTD,
(dapmarieBTHUECKAsI IIPOMBIIUIEHHOCTb, IIPOU3BOJCTBO KOCMETHUYECKUX



[IpciaparoB, IPOU3BOACTBO KOHCTPYKIHOHHBIX  MAaTrCpHaliOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTH, HAHOTCXHOJIOT'HH.



IINTAHUPYEMBIE PE3VIIbTATbI OCBOEHHMA ITPOI'PAMMEI 110 XMW
HA VITIYBJIIEHHOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHIM A

JIMYHOCTHBIE PE3VYJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-JEATEIIBHOCTHBIM TMOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJAbTATOB OCBOCHHS MpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHWs BBIIETEHBI CIEIYIONIME COCTaBISIOIMIME: OCO3HAHUE
0oOy4aroImuUMHCS  POCCUMCKON Tpa¥TaHCKOW HMJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIPEACICHUIO; HAIMUME MOTUBALIUM K
00y4Y€HHI0; TOTOBHOCTh M CIHOCOOHOCTh OOY4YarOIIMXCS PYKOBOJICTBOBAThHCS
OPUHATBIMA B OOIIECTBE TMpaBWJIaMd ¢ HOPMaMU TOBEJCHUS;, HaIU4He
MIPABOCO3HAHUS, SKOJIOTMUECKON KYJIBTYPbl; CHOCOOHOCTh CTaBUTH IEIH U CTPOUTH
KU3HEHHbIC TUUTaHBbI.

JIngyHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTra «XUMHUS»  OTpa)karoT
c(hOpMHUPOBAHHOCTh OMBITA ITO3HABATCILHON M TPAKTHYCCKOW JESATEIHHOCTH
00yJaromuxcs B poliecce peann3aiui 00pa3oBaTeIbHOMN IS TEIIBHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUA TMpeaMeTa «XHUMHS»  OTPaKaroT
c(hOpMHUPOBAHHOCTh OIBITA TO3HABATEILHOW U TMPAKTUYECKON JEATETbHOCTH
0o0y4Jaromuxcsi B MPOIECCE peaau3alu 00pa30oBaTeIbHON NEATeIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:x1aHCKOT0 BOCTIUTAHUSA:

0CO3HAHUs O0YYaIOIMMHUCS CBOUX 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 IMO3HABATEILHBIX 3aJ1a4, BHITIOJHECHUU
XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TIPUHUMATh MOTHWBBI, HAMEPCHHUS, JIOTUKY W
apryMEHTBI JIPYTUX MPU aHAIN3E PA3TUYHBIX BUJIOB YUYCOHON JAESTEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

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

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



MHTEpPECAa U TO3HABaTEeIbHBIX MOTHBOB B TMOJYYEHHUH H MOCIEAYIOIIEM
aHanu3e MHGOPMALMU O TEPEAOBBIX AOCTHKEHUAX COBPEMEHHOM OTE4eCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHHUS,;

CrIOCOOHOCTH OIIEHUBATh CUTYyAllH, CBA3aHHBIE C XUMUUYECKUMU SIBICHUSIMH,
¥ TMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh HA MOPAJIbHO-HPABCTBECHHBIC
HOPMEI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHHWBAaTh CBOE TIOBEICHHWE W TMOCTYIKH CBOWIX TOBAPHIIEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIIECICTBHIMA
MOCTYIIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

NOHUMaHUsl LIEHHOCTeH 300poBOro M Oe3omacHoro oOpasza JKU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (u3ndeckomy u
MICUXUYECKOMY 370POBbIO;

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

MOHWUMAHUS I[EHHOCTH TPaBWI HWHAWBUAYAJIBHOTO H  KOJUJIEKTHUBHOTO
0€30MMacHOTO MOBEACHHS B CUTYAIUAX, YTPOXKAIOITUX 3[I0POBBIO U )KU3HU JTFONIEH;

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

5) TpynoBOro BOCIUTAHUSA:

KOMMYHUKATUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKOM
NESTETbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOW U  JIPYTUX BHJAX
NEeSITETbHOCTH;

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

WHTEpECa K MPAKTHUYECKOMY H3yUYCHHUIO MPO(EeCcCHil pa3IuiHOTO POjAa, B TOM
YHCJIE HA OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUH M0 XUMUMU;

YBaKEHHUS K TPYILY, JIOASIM TpyJa U pe3ysbTraTaM TPYIOBOM eSITebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJIbHOH TPacKTOPUHU
oOpasoBanus, Oymymielr 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 IMPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHMS HEOOXOAMMOCTU HCHONb30BAHUS JOCTHKEHUM XUMHMHM JJis
pELIeHUs BOIPOCOB PALMOHAIIBHOTO IIPUPOIOIIOIb30BAHHS;

AKTUBHOIO HENPUATUSA JCHUCTBUM, [MPUHOCIIIMX BpEd  OKPYKarOLIEH
OPUPOIHOM Cpele, YMEHHUS MPOTHO3MPOBATh HEOIATONPUSATHBIE SKOJIOTHMYECKUE
IOCJIEACTBUS NPEAIIPUHUMAEMBIX IEUCTBUHI U NIPEAOTBPAILATD HX;

HAJIM4YMs Pa3BUTOIO 3KOJIOTMYECKOTO MBILUICHMS, SKOJIOTMYECKOW KYJIBTYpBI,
ombITa NEATEIbHOCTH AKOJIOTMYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCSI UMM B IIO3HABATEJIBHOW, KOMMYHHUKAaTUBHOM W COLMAIBHOU
IPAKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO MPOTHBOCTOSTH HJEOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI0 O3HAHMSA

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

NOHMMaHUsl CHeUU(PUKH XUMHUM Kak HayKd, OCO3HaHMA €€ pOJu B
(OopMHUpPOBAaHUHN PAIMOHATIBLHOTO HAYYHOTO MBIIUIEHHUS, 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 XHMHUH JUIS  COBPEMEHHOU
IUBUIM3AIMKA: B €€ T'yMaHHCTUYECKOM HANpPAaBICHHOCTH M BaXXHOW pOIM B
CO3/IaHUM HOBOM 0a3bl MaTEpPUAIBHON KYJBTYPBI, B PELICHUH NI00AIbHBIX TpoOiieM
YCTOMYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPIETUYECKOW, NMUIIEBOU U
AKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIULMHBI, O0ECIEUYECHUH YCIOBUN
YCIIELIHOTO TPYJa M 3KOJIOTUYECKU KOM(OPTHOM KU3ZHU KaXkI0T0 UjleHa 00IecTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: IIOHMMAaHMS CYIIHOCTH METOJOB
MO3HAHUS, HUCMONb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh
N0JTy4aeMble 3HAHUS U1 aHAJIU3a U OOBSICHEHUS SBJICHUA OKPYXAlOLIEro MUpa U
IPOUCXOISAIINUX B HEM U3MEHEHUH, YMEHHUA J1eJaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayuyHbIX ()aKTOB W MMEIOIIUXCS JaHHBIX C LEJIbI0 MOJNy4EHUs
JOCTOBEPHBIX BBIBOJIOB;

COCOOHOCTH CaMOCTOSATENIBHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUA IS
pelIeHust Npo0OeM B peaibHbIX )KU3HEHHBIX CUTYyallUsX;

MHTEpeca K ITO3HAHUIO, UCCIIEI0BATEINBCKOMN AEATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHHI0, K AaKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMH MMOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTAM TpyZAa B pa3IHYHbIX cepax mpodeccuoHaIbHOU
NEeATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MerTanpeaMeTHbIe Pe3ybTaThl OCBOCHUS MPOTPaMMBbI TI0 XHMHH Ha YPOBHE
cpenHero obiero o0pa3oBaHus BKIIOYAOT:

3HaUMMBbIe I (OPMHUPOBAHUS  MHPOBO33PEHHS  OOYYarOLIUXCS
MEKIMCIUIUTMHAPHBIC (MEXIPEAMETHBIC) OOIIeHAYYHbIC MOHATHS, OTPaXKaIOIIHe
IICJIOCTHOCTh HAYyYHOW KAPTHMHBI MHUpAa W CHeOU(HUKY METOIOB IO3HAHUS,
UCTIOJIb3yEeMbIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPIHs, SBICHUE,
IIPOIIECC, CUCTEMa, HAYYHBIH (PaKT, MPUHIIMII, TUIIOTE3a, 3AKOHOMEPHOCTbH, 3aKOH,
TEOpHsl, UCCIICIOBAHKE, HAOIOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPyTHUE);

YHHBEpCajbHbIe ydeOHbIC JEeWCTBUs (ITO3HABATEIbHbIC, KOMMYHUKATHBHbIC,

PETYIATUBHBIE), o0ecreynBaroIme (dbopMupoBaHue (GYHKIMOHAIBHOU
IPaMOTHOCTH M COIIMAIBHON KOMIETEHIIUN 00y4aroInXCs;
CIOCOOHOCTH o0yyJaronmxcs UCIOJIb30BaTh OCBOEHHBIE

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

MeranpeaMeTHble  pe3yibTaThl OTPAXKAOT OBJIAJAECHHUE YHUBEPCAIbHBIMU
y4eOHBIMM  [MO3HABATCIbHBIMM, KOMMYHUKATUBHBIMM WM  PETYJISITUBHBIMU
JNIEUCTBUSIMHA.

Ilo3HaBaTe/IbHbIEC YHUBEPCAIbHbIC Y4eOHbIe JeHCTBUSA

1) 6a30BbIe JJOTMYeCKHE JelCTBHS:

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

ONpPENENATh ILENU JEATEIBHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHHUsI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IIOCTABICHHBIMU LIEIISAMU;

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

BbIOMpaTh OCHOBAaHMS M KpPUTEPUM Uil KiIacCU(UKAMU BELIECTB U
XUMUYECKHUX PEAKLN;

YCTaHABIIMBaThb IPUYMHHO-CIEICTBEHHBIE CBA3M MEXIY H3Yy4YaeMbIMU
SBJICHUSIMU;

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

IPUMEHSTh B IPOLIECCE MO3HAHUS UCIOIb3YEMBIE B XUMHUHU CHMBOJINYECKUE
(3HAKOBBIE) MOJENH, IPEOOPA3OBBIBATE MOJEIbHBIC MIPEACTABICHHS — XUMUYECKUN
3HaK (CMMBOJ) 3JIEMEHTa, XUMUYecKas (opMysa, ypaBHEHUE XUMUUYECKON peakuu
— IpPU pelIeHUH Y4YeOHbIX MO3HABATENIbHBIX U NPAKTUYECKUX 3a7ad, NPUMEHSTH



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

2) 0a3oBbIe UCCIeN0BaTEIbCKUE 1eHCTBHUSA:

BJaJI€Th OCHOBAMHU METOJIOB HAy4YHOIO IMO3HAHMS BEIIECTB U XWMHYECKHUX
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, COBEPUICHCTBOBAThH YMEHHS HAONIONATh 32 XOAOM
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMynHpoBaTh
000011IeHHSs U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIBTATOB UCCIEIOBAHUS,
COCTaBJISATH 000CHOBAHHBIN OTYET O IPOICIIAHHOMN paboTe;

npuoOpeTarb OMBIT YYEHUYECKOM HCCIEIOBATENbCKOW U MPOEKTHOM
NEeSTENbHOCTH, TPOSBISATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOMCKY METOJOB pEUICHUS MPAKTHUECKUX 3a7ay, NPUMEHEHHIO pPAa3IHUYHbIX
METOJI0B MO3HAHUSI.

3) pa6ora ¢ ungopmanmeii:

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

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

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

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

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

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITLAIHOCTH.

KoMMyHMKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:



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

BBICTYyIaTh C IPE3CHTALMEN PE3yJIBTATOB IO3HABATEIBHOW JEATEIBbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEJIBHO UJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peajn3alud YIYeOHOTO MPOEKTa, U (OPMYIUPOBATH BHIBOIBI
0 pe3yapTaTaM MPOBEAEHHBIX HCCIENOBAHUN MyTEM COITIACOBAHUS MO3ULIUNA B
X0J1e 00CYXIeHHS] 1 OOMEHa MHEHUSIMHU.

PerynsiTuBHBIC YHHBepCcaJbHbIE y4eOHbIE 1eiCTBUSA:

CaMOCTOSATENIbHO IUIAHUPOBaTh W OCYIIECTBISTH CBOIO IMO3HABATENIbHYIO
NEeSATENbHOCTh, ONpEAeNsss €€ Leau W 3a7a4d, KOHTPOJUPOBATH U IO MeEpe
HEOOXOIMMOCTH  KOPPEKTHUPOBATh TMPEJIaraéMblii  alTOPUTM  JIEUCTBUM TpHU
BBIMIOJIHEHUN YYEOHbIX M HCCIEIOBATEIbCKUX 3a/a4, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN cMoco0 HMX pelleHus ¢ Y4E€TOM TOJMYyYEeHHs] HOBBIX 3HAHUM O
BELIECTBAX U XUMHUYECKUX PEAKIIUX;

OCYILIECTBIISATh CAMOKOHTPOJIb JEATEIBbHOCTH Ha OCHOBE CaMoOaHajlu3a U
CaMOOLICHKH.

INNPEJMETHBIE PE3YJ/IBTATbI

[IpenmeTHble pe3yabTaThl OCBOEHUS MPOTrPaMMBbI M0 XUMHUU Ha yIIIyOIEHHOM
YpOBHE Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus BKIIOYAIOT crienu(UuyecKue as
y4eOHOTo npeaMeTa « XMMUs» HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI IEUCTBUII 11O
OCBOEHUIO, UHTEPIPETALUNA U MPEOOPAa30BAHUIO 3HAHUW, BUJBI IE€ATEIBHOCTH 110
NOJYYEHUI0 HOBOTO 3HAHWS M NPUMEHEHUIO 3HAHMM B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKXKE B PEAJbHBIX KU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
OporpaMme IO XUMUU HPEIMETHbIE pe3yJabTaTbl MNPEACTaBICHbl IO Tojam
U3YyUCHHUS.

10 KJTACC

[IpenmeTHble  pe3ynabTaThl OCBOEHUSI Kypca «OpraHuyeckas XUMHS
OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUI: O MECTE M 3HAYCHUH OPTraHUYECKOM
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ poiiu B OOECIEUEHHH YCTOMYMBOIO
pPa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJOTHUECKOM, YPHEPreTUUECKOU U
NUIIEBOM 0€30MacHOCTU, B PA3BUTHUU MEAUIMHBI, CO3aHUU HOBBIX MaTEpHUaJIOB,



HOBBIX HCTOYHHKOB SHEPIruH, B obecIieueHIHN palMOHAIBHOTO
MPUPOJONONB30BaHUsA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYPHI
YeJIOBEKa, a TAKKE IKOJIOTHUECKU 0OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO
Y IPUPOJHOM CPENE;

BJIAJICHUE  CHCTEMOM  XMMHUYECKHX  3HAHWH, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAIOIIINE IMOHITHS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO U JIEKTPOHHAs
obojouka aroma, s-, p-, d-aTOMHBIE OpOUTAM, OCHOBHOE U BO30YXJIEHHOE
COCTOSIHUSI aroma, THOpUIM3aInus AaTOMHBIX OpOuTalneld, HOH, MOJIEKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHUS, XUMHUUYECKasl CBS3b,
MOJIb, MOJIIpPHAsI Macca, MOJISIPHBIM 00BEM, YIIIEpOIHBIA CKelleT, (yHKIIMOHAIbHAS
TpyIna, paaukal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIC, COKpaIIEHHBIE,
CKEJIETHBIE), H30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (TeomMeTpuyeckas,
ONTHYECKAas), M30MEPhl, TOMOJOTHUYECKUN psii, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCJIOPOJ- U a30TCOJICPIKAIIUE 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 XHUMHYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUM SI3BIK XMMHUHM, MHUPOBO33PEHUECKHUE 3HAHMS, JIeKalllue B OCHOBE
MOHUMAaHHS MPUIMHHOCTU M CUCTEMHOCTH XUMHUYCCKUX SBJICHUMN; TTPEACTABICHUS
0 MEXaHM3Max XHMHUYECKUX PEaKIHUM, TEPMOJAMHAMUYECKUX W KHHETHUUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUS, O B3AMMHOM BIIMUSIHUM aTOMOB U TPYIIN aTOMOB B
MoJieKyldaX (MHAYKTUBHBI U Me30MepHbI 3dexTr, opuentantsl I u Il pona);
(aKTOJOTUUECKHUE CBEJICHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHH U OE30IacCHOM
WCIIOJIb30BAaHNHM BAXKHEHIITUX OPraHMYECKHX BEIIECTB B OBITY W IMPAKTHYECKOU
NEATeIbHOCTH  4YeJOBeKa, OOMIMX  HAy4YHBIX  MPUHIMIAX  XUMHUYECKOTO
MPOU3BOCTBA (HA MTpUMEpE MPOU3BOJICTBA METAHOJIA, IEPEPAOOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHWIA: BBISBIISATH XapaKTEPHBIC TMPU3HAKUA TOHSATHUH,
yCTaHABJIMBAaTh MX B3aUMOCBS3b, HMCMOJIb30BATh COOTBETCTBYIOIIUE IMOHSITUSA 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:
OKUCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEaKIUi  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOIO OajlaHca 3TUX pEaklUMil, peakuil HOHHOrO OOMeHa IyTEM
COCTaBJICHMS WX IOJHBIX M COKPAILIEHHBIX MOHHBIX YPABHECHUM;



M3TOTaBIIMBATh MOJIENHU MOJIEKYJI OPTaHMYECKUX BEIIECTB YISl WILTIOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMCHHI: YCTaHABJIMBATH TMPHUHAJIC)KHOCTh MU3YYCHHBIX
OPTraHWYECKHX BEIIECTB 1O WX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/TpyIIe COEAWHEHWH, J[JaBaTb WM Ha3BaHUA 10 CHUCTEeMAaTHUYeCKON
Homenkinarype (IUPAC) u npuBoauTh TpUBHANIbHBIE HA3BaHUS I OTIEIbHBIX
IIPEJICTaBUTENICH OPraHUYCCKUX BEIICCTB (ITHJICH, alleTHIICH, TOIYOJI, TIIUIICPHH,
ATUJICHIIIUKONb, (DeHon, Qopmanbaerun, arneTaableTHl, aleToH, MypaBbHHAs
KHCIIOTa, YKCyCHAsl KHCIIOTa, CTCApPUHOBAs, OJICMHOBAs, MAJIbMATHHOBAS KUCIIOTHI,
[JIMIMH, ajJaHWuH, Majbro3a, (PpyKTO3a, aHWJIWH, JUBUHWJ, U30IPEH, XJOPOIPEH,
CTUPOJ U JIPyTHE);

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

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

chOpMHPOBAaHHOCTh  yYMEHHM  XapakTEpHW30BaThb  COCTaB, CTPOCHWE,
busnuecKkne W XUMUYECKHE CBOWCTBA THIHYHBIX MPEICTABUTENICH pPAa3THUYHBIX
KJIACCOB OPTraHMYECKHUX BEILECTB: alIKaHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaJHUCHOB,
QJKWHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIUPTOB, alIbJIETHIOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTBIX M CIIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOSAMHEHUN U
aMUHOB, aMHUHOKHCIIOT, O€JIKOB, yTJIEBOAOB (MOHO-, IW- W TIOJUCAXapUIIOB),
WUTIOCTPUPOBATh ~ TEHETHMUYECKYI0  CBSI3b  MEXKIYy HHUMH  YPaBHEHHSIMHU
COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUNA C MCHOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

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

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPH30BaTh NCTOYHHKHU YTIICBOAOPOTHOTO
Ceipbst  (He(pTh, TPUPOAHBIA Ta3, YTOJb), CIOCOOBI €ro TepepadoTKu W
MPAKTUYECKOE MPUMEHEHHE MPOTyKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METOJaX TO3HAHUS — HAOMIOACHHWM, W3MEPCHUU, MOJICIUPOBAHNN, IKCIICPHUMCHTE
(peamTbHOM M MBICJICHHOM) U YMEHHSI IPUMEHSITh 3TH 3HAHUS;

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



CHUCTEMAaTH3alluI0, BBISBICHUE NMPUYMHHO-CICACTBEHHBIX CBSI3CH — IS U3yUYCHHS
CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUA;

c(hOpMHPOBAHHOCTh YMEHUH: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU W TIPEACTABICHUSIMHU JIPYTHUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHS CYIIHOCTH MAaTepHUaIbHOTO €IWMHCTBA MHUpa,
WCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHMYECKOM XUMHUHU JJiS OOBSICHEHHUS W
IIPOTHO3UPOBAHMS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO TTPUPO/Y;

c(hOPpMHPOBAHHOCT, YMEHUH: TIPOBOAUTH PACYETHI 10 XUMHUYCCKHM
dbopMysiaM U ypaBHEHUSIM XUMHUYECKUX PEAKIil C UCIOJIb30BaHUEM (U3HUCCKUX
BeMunH (Macca, 0O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PAacU€Thl MO HAXOXKJICHUIO XHMHYECKOM
(GbopMyJIbl BEIIECTBA TIO M3BECTHBIM MAaCCOBBIM JIOJSIM XUMHYECKHX DSJIEMEHTOB,
IPOAYKTaM CTOPaHMUSI, INIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOopMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATH, AaHAIM3UPOBATH U OIICHUBATH
C TO3MIMM  DKOJOTMYECKOM  0e30IacHOCTH  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: CaMOCTOSITEIBHO IUIAHUPOBATh M IIPOBOIUTH
XUMUYECKUH SKCIEPUMEHT (TOJy4YeHHE M U3YYEHHE CBONCTB OpPraHUYECKUX
BCIICCTB, KAUECTBCHHBIC PEAKIUU YIIICBOAOPOJIOB PAa3IMUHBIX KIACCOB U
KHCIIOPOICOAECPKAIIMX OPTaHWUYECKUX BEIIECTB, PEIICHHUE 3KCTICPUMEHTATBHBIX
3aa4 IO PACIO3HABAHWIO OPraHWYECKUX BEIMIECTB) C COONMIOACHUEM IPABHII
Oe30macHOro oOpalieHusi ¢ BeHeCTBaMU M J1abOpaTopHBIM 00OpYIOBAHHEM,
dbopMynMpoBaTh I1€JIb KCCIEIOBAaHMS, TNPEACTABIATh B pa3IMdyHONd  (opme
pe3yabTaThl SKCIIEPUMEHTA, AHATM3UPOBATH U OIEHUBATh UX JIOCTOBEPHOCTS;

c(hOpMHPOBAHHOCTh YMEHUIA:

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

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

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

c(hOpMHPOBAHHOCTh YMEHHH: OCYIICCTBIIATH IIEJICHAMPABICHHBIN TOUCK
XUMUYECKOW MH(OPMAIMK B PA3TMYHBIX UCTOYHUKAX (HAay4dHAs W YICOHO-HAydHAS
JUTEpaTypa, CpecTBa MaccoBoi mH(popMaluu, HTepHET U ApyTHe), KPUTHICCKU
aHaJIM3UPOBATh XUMHUUYSCKYIO0 HH(MOPMAIINIO, TIepepadaThIiBaTh €€ U UCII0Ih30BaTh B
COOTBETCTBHH C MOCTABJICHHON y4EOHOM 3a1aueid.



11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHS Kypca «OOmas M HeopraHuyeckas
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, CO3JJAaHUU HOBBIX MAaTE€pUaNIOB, HOBBIX
HUCTOYHUKOB JHEPTUH, B OOCCIIEYCHUH PAIMOHAIHLHOTO MPUPOIOMOIH30BaHNUS, B
dbopMUpPOBAaHUU MHUPOBO33PEHUS H OOIIEH KyJbTYyphl UEJIOBEKa, a TakkKe
AKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3JI0POBbI0 U TPHUPOIHOMN

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

W30TOIIBI, DJICKTPOHHAST 000JI0YKA aroma, S-, p-, d-aToOMHBIE OpOUTaIN, OCHOBHOE 1
BO30YyXJIEHHOE COCTOSIHUS aroMma, TUOpUAM3alUs AaTOMHBIX OpOuTaied, HOH,
MOJIEKYJIa, BAJEHTHOCTh, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKass CBsI3b (KOBaJ€HTHAs, WOHHAS, METa/lIMuecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAss pElIETKa, XUMHUYECKas peaklusi, pPacTBOP, JJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DBJEKTPOJIUTHUYECKAsT [HUCCOLUMALMSA, CTEINEHb IUCCOLMAIUHY,
BOJIOPOJIHBIM  MOKa3areib, OKHUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3 eKT
XUMUYECKOU peaKlMM, CKOPOCTh XUMUUYECKOW PEaKIMu, XUMUUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpPUsS] DIIEKTPOJUTUUYECKOW TUCCOLUUALNHU, TNEPUOIUYECKUN
3akoH J[.11. MenneneeBa, 3ak0OH COXpaHEHUSI MACChl BELIECTB, 3AKOH COXPAHEHUS U
MPEBPALICHUS PHEPIUU NMPU XUMHUYECKUX PEaKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICMCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMUHM, MHPOBO33PEHUECKUE 3HAHMS, JiekKalMe B OCHOBE IOHUMAaHHS
OPUYMHHOCTA U CUCTEMHOCTHM  XUMHWYECKUX  SIBIICHHM;  COBPEMEHHBIC
NPEACTABICHUS O CTPOCHUHU BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HaIMOJICKYJSIPHOM  yPOBHSIX; TMPEACTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peakiuid, TEPMOJUHAMHYECKMX U KHHETHUYECKMX 3aKOHOMEPHOCTSAX  HX
NPOTEKaHUs, O XMMHUYECKOM PAaBHOBECHHU, PACTBOpPAX M JIUCHEPCHBIX CHUCTEMAaX;
(dbakToNIOTHUYEeCKHUE CBEICHHUS O CBOMCTBAaxX, COCTaBe, MOJYYCHUH M O€30MacCHOM
UCIOJIb30BAHUM BaXKHEUIITUX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NEATeIbHOCTH  4YeJOBeKa, OOMIMX  HAy4YHBIX  MPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHWIA: BBISBISATH XapaKTEpHBIC TPU3HAKUA TOHSATHUH,
YCTaHaBJIMBaTh WX B3aHMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS MPHU
ONMCAaHUH HEOPTAaHUYECKUX BEILECTB U UX MPEBPAIICHUN;



c(OpMUPOBAHHOCTh YMEHHUSl HCIHOJb30BaThb XUMHYECKYIO CHMBOJIMKY JIJIS
cocTaBieHus: (QopmMyn BEHIECTB M  ypaBHEHUH XHUMHUYECKUX  PEaKIIHi,
cuctemarnueckyro HomeHkaarypy (IUPAC) u TpuBuanbHble Ha3BaHMS OTIIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONIPEAETATh BAJICHTHOCTD U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX, BUJ XUMHYECKON CBSI3M (KOBAaJICHTHAS,
WOHHAs, MeTaJuInuecKasi, BOJIOPOAHAs), TUIl KPUCTAUIMYECKON pEmETKU
KOHKPETHOI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBACHATH 3aBUCUMOCTb CBOWCTB BEIECTB OT
BUJIA XUMUYECKOM CBS3M M THUIA KPUCTAJUIMUECKOW PpEImETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOU CBS3H;

c(hOPpMHPOBAHHOCTh  yYMEHHUH:  KJlaccU(PUIMPOBATh:  HEOPraHUYECKUE
BELIECTBA M0 UX COCTaBY, XUMUYECKHUE PEAKIIUU 110 PA3IUYHBIM IIPU3HAKAM (YUCITY
U COCTaBy pearupyromux BelIECTB, TEIUIOBOMY 3(h(EKTy peakiuu, U3MEHEHHIO
CTETNIEHEW OKHUCJIEHMs JJIEMEHTOB, OOpaTMMOCTH, YYacTHIO Karajau3aropa W
JPYTHE); CaMOCTOSATEIbLHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJIs1 KJIacCU(DUKALIMU
U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaAKIUH;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATh CMBICI MEPUOANUECKOro 3akoHa /.
W. MenzeneeBa U 1eMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, OObSICHUTEIbHYIO
U IPOTHOCTUYECKYI0 (DYyHKIIUU;

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

chopMUpPOBAaHHOCTh ~ YMEHMM: XapaKTepu3oBaTh (OMHCHIBaTH)  OOIIWE
XUMHAYECKAE  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  ITOATBEPKIATH
CYLIECTBOBAHWE T'E€HETUYECKOW CBSI3M MEXAY HEOPraHWYECKUMH BEIIECTBAMM C
NIOMOIIBIO0 YPABHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMIA;

c(hopMHPOBAHHOCTH YMEHUS PacKpbIBaTh CYILIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEINIBHBIX ~ PEaKUUMid  MOCPEICTBOM  COCTABJICHUS
ANIEKTPOHHOTO OallaHca H3THX pEaklMi; peakuuid HOHHOrO OOMEeHa MyTEéM
COCTaBJIEHUS HUX TOJHBIX M COKpAlI€HHBIX MOHHBIX YpPaBHEHMI; pEeaKLMii
TUJIPOJIN3a; peaklnii KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpe THIPOKCOKOMILIEKCOB
LMHKA ¥ aJTFOMUHUS);



c(OpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUSA
XUMHUYECKUX DPEAKIUI C¢ y4éTOM HX JHEPreTHUECKHX XapaKTEPUCTHK, XapakTep
U3MEHEHHUS] CKOPOCTH XWUMHUYECKOW peaklud B 3aBUCUMOCTH OT Pa3IUYHBIX
(akTOpOB, a TaK)KE XapaKTep CMEIICHNUS XUMUYECKOTO PAaBHOBECHS MOJT BIHSHHEM
BHeIIHMX Bo3aeiicTBuid (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTb XUMHUYECKHE pEaKkluH,
JeXallie B OCHOBE MPOMBIIUICHHOTO TOJMYYEHHS CEepPHOW KHCIIOTHI, aMMHAKa,
oOmye Hay4yHble MPHHIMIBI XAMUYECKUX MPOU3BOJACTB; II€1ecO000pa3HOCTh
IPUMEHEHHUSI HEOPraHMYECKHX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs] COOTHOIICHUS PUCK-T10/1b3a;

c(OpMUPOBAHHOCTb BIAJCHUSI CHUCTEMOM 3HAHUW O METOAAaX HAy4YHOIO
NO3HAHWs SIBJICHWM TPUPOABl — HaOMIOJCHWe, HW3MEPEHHEe, MOJACITUPOBAHUE,
AKCIEPUMEHT (pPEasIbHbII U MBICIICHHBIH), HCIIONB3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IPUMEHSAThH 3TU 3HAHUS NP IKCIIEPUMEHTATBHOM HCCIIEIOBAHUH BEIIECTB
U 0 OOBSCHEHUS XUMHYECKUX SBICHUN, HMEIOIUX MECTO B MPHUPOIE,
IPAaKTUYECKOM JEATENIbHOCTH YEI0BEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
HNOHATUAMU W TPEJICTABICHUSIMH JAPYTHUX €CTECTBEHHO-HAYyYHBIX MPEIAMETOB MJIs
0oJiee OCO3HAHHOTO MIOHUMAaHUS MaTePUAILHOTO €MHCTBA MUPA;

c(OpMUPOBAHHOCTb YMEHMSI MPOBOAUTH PaACUEThl: C HCIOJIB30BAHUEM
MOHATUN «MaccoBasi JOJISl BEIIECTBa B PACTBOPE» U «MOJIIpHAS KOHIICHTPAIIHS;
Macchl BEIIEeCTBa WM 00bEMa ra3a Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OFHOTO M3 YYaCTBYIOIIMX B PEaKlMU BEILECTB; TEIJIOBOTO 3PdeKTa
peakuuu; 3HAUYE€HUs BOJOPOJHOTO MOKa3aTesisi PAacTBOPOB KUCIOT M IIEIOYed ¢
U3BECTHON CTENEHBbIO0 AMCCOIMAlMM; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
NPOAYKTa PEaKIuu, €CIM OJHO M3 MCXOIHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
OnpeIeIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JAHO B U30BITKE
(uMeeT mpUMecH); AO0JIH BBIXOJA MPOIYKTa peaknu; 00bEMHBIX OTHOLIECHHUH ra30B;

c(OpMUPOBAHHOCTh YMEHUI: CaMOCTOSITEJIBHO IUIAHUPOBATh U MPOBOIUTH
XUMHUYECKMM  DKCHEpPUMEHT  (IPOBEIAEHHME  pPEaKUil  MOHHOro  OOMeEHa,
MOATBEPKACHNE KAaYeCTBEHHOTO COCTaBa HEOPTAaHUYECKUX BEIIECTB, OMpEesieHNE
CpeIsl PAcTBOPOB BEHIECTB C IOMOUIbIO HMHAWKATOPOB, HW3YYECHUE BIIHMSHHUS
pa3auuHbIX  (AKTOPOB HA CKOPOCTb XMMHUYECKOM  peakluu, pelieHue
SKCHEPUMEHTAJbHBIX 3agad 1o TtemaMm «Metamel» u  «Hemeramis») ¢
coOnroieHreM MpaBuil 0e30I1acHOro oOpalieHusl ¢ BEeIEeCTBAMH U JIa0OpaTOPHBIM
ob0opynoBaHueM, (HOpMyIUpPOBaATh IEJIb NCCIETOBAHUS, TPEACTABIATH B Pa3IHYHOM
dopme  pe3yabTaThl  AKCIEPUMEHTA, AaHAIU3UPOBATh M OIEHUBATh  UX
JOCTOBEPHOCTH;



c(hopMHUPOBAHHOCTH YMEHHUM: COOJIIO/IaTh MIPaBUJjIa MOJb30BAHUS XUMHUUECKOM
NOoCyI0M M Ja0OpaTOpHBIM O00OpYyJOBAaHHWEM, OOpAIIEHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH IO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHUUYECKUX
OTIHITOB, JKOJIOTHMUECKH II€JIECO00PA3HOTO TIOBENCHHUS B OBITY HW TPYAOBOU
JEeSITEIBHOCTU B IEJISIX COXPAHECHUS CBOETO 3JI0POBBS, OKPYKAKOIIEH MPUPOIHOU
cpelbl W JOCTHXEHHUS €€ YCTOWYMBOIO pPa3BUTHSA, OCO3HABaTb OIACHOCTH
TOKCHUYECKOTO JCHCTBUSA HA >KUBBIC OPraHU3Mbl ONMPEACIEHHBIX HEOPraHWYECKHUX
BEIIECTB, MOHUMAas cMbIcl nokazarens I1J1K;

c(hOpMHUPOBAHHOCTh YMEHHWIA: OCYIIECTBIATH IIEJCHAMPABICHHBIN TOUCK
XUMHUYECKOW HH(POpMalMK B pa3IMYHbIX UCTOYHHKAX (HaydHas W yuyeOHO-HaydHas
JuTeparypa, cpeacTBa MaccoBoil nHpopmanuu, UHTepHET U ApyTHE), KPUTUUECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(DOPMAIIKIO, IepepadaThIiBaTh €€ U UCIIO0Ih30BaTh B
COOTBETCTBHHM C MOCTABJICHHOW Y4EOHOM 3aaueid.
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2.1 HemeTtanmnst
2.2 Mertabl
Hroro no pasneny
3.1 MeToap! ITI0O3HAaHUS B XUMHAN. XUMUS U KU3Hb
Hroro no pasneny
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

KoanuecTBo yacos

Bcero

11
19
39
31
23
54

102

Kontponbubie
padoThI

IIpakTH4eckue
padoTbI






IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne i/

10

11

12

Tema ypoka

IIpeamer v 3HaU€HHE OPraHUYECKON XUMUH, IIPEACTABICHUE O
MHOr0o00pa3uy OpraHN4YeCKUX COENHEHUN

DJEeKTPOHHOE CTPOEHUE aToMa yriiepozia (OCHOBHOE U
BO30YXIEHHOE COCTOSIHUSA). BaneHTHbIE BO3MOKHOCTH aTroMa
yriepona

XUMHYECKasi CBA3b B OPTaHUYECKUX COSAMHEHUAX. MeXaHU3MBbI
00pa3oBaHMsI KOBAJIECHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBS3CH
Teopust cTpoeHust oprannueckux coenuuenuit A. M. Bytneposa

Bunel nzomepun: cTpyKTypHas, IpOCTPAaHCTBEHHAs. DIEKTPOHHbBIE
3¢ (deKThl B MOJEKYJIaX OPraHuYeCKUX COeAMHEHUN

[IpencraBienne o K1accu(PUKAIMK U CUCTEMaTHIECKast
nomenkiarypa (IUPAC) oprannyeckux BemecTB

Kinaccudukanus peakiuii B opraHu4eCcKO XUMUH
Cucremaru3anus 1 00001IeHNE 3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTHYECKUH psfl, 001mas GopMyna, HOMEHKIATypa U
M30Mepus, HIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
DuU3NYECKUEe U XUMHYECKUE CBOMCTBA aJIKaHOB

Haxoxxnenue ankanoB B mpupoze. CrocoObl MoMydeHHs 1
MIPUMEHEHHE ATTKAaHOB

[uxnoankansl: o0mas Gopmyna, HOMEHKIIATypa U U30MEPHS,
0COOCHHOCTH CTPOCHUS U XUMHYECKUX CBOMCTB, CIIOCOOBI
MONTyYeHUs U IPUMEHEHHE

Koan4yecTBo yacoB

Bcero

KonTpoiabHble
padoTsI

IIpakTHYeckue
padoThI



13

14

15

16

17

18

19

20
21

22

23
24
25
26
27

Pemenne pacu€THBIX 3134 HA ONpeIeTICHUE MOJICKYIISIPHOM
(hopMyIIBI OPTaHMYECKOTO BEIIECTBA TI0 MACCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOASIIMX B €10 cocTtaB. CrucTeMaTH3aius 1
000011IeHNE 3HAHUHA I10 TEME

AJIKEHBI: TOMOJIOTHYECKUH psifl, 00mas hopMysa, HOMEHKIIATypa,
ANIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIL.
CrpyKTypHas U LIUC-TPaHC-U30MEPHS ATKEHOB

dusnueckue U XMMUYECKHE CBOMCTBA alIKeHOB. IIpaBuio
MapkoBHUKOBa

CriocoObl nony4eHus ¥ NpUMEHEHHE aIKeHOB

[Ipaktuueckas padora Ne 1 mo teme "[lomydenue sTuieHa u
W3y4YEHUE €ro CBOMCTB"

Pemenne paC‘{éTHHX 3aJla4 Ha OIMpCACIICHHUC MOJ'IGKy.]'IHpHOﬁ
q)OpMy.]'ILI OpraHn4cCKOro BCIecCcTBa

AnKaIueHBl: CONPSKEHHBIE, U30JIMPOBAHHBIC, KYMYJINPOBaHHBIE.
Oco0eHHOCTH ANIEKTPOHHOTO CTPOCHHUS

XHUMUYECKHE CBOMCTBA COINPSKEHHBIX TUECHOB
Crioco0slI moy4YeHus ¥ MPUMEHEHNE aTKaIueHOB

AJKHMHBI: TOMOJIOTHYECKUH psij, o0mas popmyiia, HOMEHKJIATypa,
ANIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
¢u3nveckue cBOCTBa

XHWMHUYECKHE CBOMCTBA aJIKMHOB

KayecTBeHHbIE peaklid Ha TPOMHYIO CBS3b

CriocoObl nony4eHus ¥ NpUMEHEHHE alKUHOB

Pewenue 3amgay: pacy€Thl 10 ypaBHEHUIO XUMUYECKON PEAKLUU

Cucremarnsanusa 1 0000Ie e 3HaHUH 110 TEME

S G W G G GG —y

O O O o o
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29

30

31

32

33

34

35

36
37

38

39

40

41

42

43

ApeHBbI: TOMOJIOTUYECKHH psijl, o01mas Gpopmyrna, HOMEHKIIATypa.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ OeH3071a U
TOJTyoJa, X (PU3NIECKHIE CBOWCTBA

XUMHUYECKHE CBOMCTBA APEHOB: PEAKIIUU 3aMELICHUS

XHUMHUYECKHE CBOMCTBA apEHOB: PEAKIIMU TPUCOCTUHECHUS,
OKHCJIEHHE TOMOJIOTOB O€H301a

Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOIIA

Pemenue pacu€THbIX 33134 Ha ONpeAeIeHUE MOJIEKYISPHOI
(opMyIbl OPraHUYECKOro BEIIeCcTBa

CriocoObl nony4eHus 1 IpUMEHEHNE apEHOB

I'eneTnueckas cBA3b MEKIY PA3IMUHBIMU KJIACCAMU
yIJIEBOZIOPOZIOB

Pacuérbl no ypaBHEHUSIM XUMHUYECKUX peakiuidl. Cucremarusanus
1 000011IeH1Ee 3HaHUH 110 TeMe

[Tpuponnsiii ra3. [lomyTHbIe He(TIHBIE ra3bl

KameHnHbIi yrons ¥ MpoayKTHI €ro nepepadoTKu

Hedtb 1 cioco6s! e€ nepepaboTku. [IpuMenenne npoxyKToB
nepepaboTku HePTH

I'eneTnyeckas CBA3b MEKAY pa3InUHBIMU KJIaCCaMH
YIJIEBOJIOPO/IOB

l'anoreHONPON3BOAHBIE YITIEBOJOPOIOB: IEKTPOHHOE CTPOCHHUE;
peaKnny 3aMeIIeHNs rajJoreHa

JlelicTBueE 1IEI0YEH HAa TaJIOTEHIIPOU3BOAHbIE. B3anmoaerncTeue
JIATAJIOT€HAJIKaHOB C MAarHueEM U [IUHKOM

Cucremaruzaius 1 0000IICHUE 3HAHUHT TI0 pa3Ieny
"VYrneBonopoasr"

KontponwsHas padora mo teme "YrineBogopoasr”



44

45

46

47

48

49

50

51
52

53

54

55

56

57

58

59

[IpenenbHbIE OJHOATOMHBIE CITUPTHI: TOMOJIOTUYECKUHN psijl, oO1ast
dbopmyra, CTpoeHHE MOJIEKYII, H30MEpHs, HOMEHKJIaTypa,
Kkiaccudukanus, Gu3ndecKre CBOMCTBA

XUMHUYECKHUE CBOMCTBA MPEACIIbHBIX OJHOATOMHBIX CITUPTOB
CrniocoObl mony4eHus 1 MpUMEHEHNE OJJHOATOMHBIX CITUPTOB

[IpocTsie 3¢upbl: HOMEHKIIATypa U U30MEPHsl, 0COOCHHOCTH
(U3NIECKUX U XUMUYECKUX CBOWCTB

MHoroaroMHEIe CIIUPTHI: 9THJICHITIMKOJIb U ITIMICPUH, UX
(I)I/ISI/I‘{CCKI/IC 1 XMMHUYECKHE CBOMCTBA

CriocoObl MOJIYyYCHHA U MPUMECHCHUC MHOTI'OATOMHBIX CITMPTOB

deHoI: CTpPOEHUE MOJIEKYJIbI, (PU3NUECKUE CBOWCTBA. TOKCHYHOCTD
denona

Xumudeckre cBorcTBa (peHomna
Crioco0bl mostydeHus 1 npuMeHeHue (peHona

[IpakTuueckas padbora Ne 2. Peniennie skcriepUMeHTaIbHBIX 3a7a4
o Teme "Crupthl ¥ GheHobr"

Cucremarusanusa 1 0000IIeHNE 3HAHUH 10 TEME

AJBIETHIBI M KETOHBI: JJICKTPOHHOE CTPOCHUE KapOOHHMIILHOM
IPYIIBI; TOMOJIOTHYECKHE Psbl, 00IIast popmyiia, H30MepHs U
HOMEHKJIaTypa

AJBIETUIB M KETOHBL: (DU3MYECKHE CBOMCTBA; PEAKIIHH
TIPUCOCTMHCHHSI

Peakuyu okucieHNs U KaU€CTBEHHBIE PEAKIIUU albJICTHI0B U
KETOHOB

CriocoOBI MOTyYeHHS aTbJICTHIOB U KETOHOB

OMHOOCHOBHBIE TIpeAeNbHBIE KAPOOHOBBIE KHCIOTHI, 0COOEHHOCTH
CTPOEHUS UX MOJIEKYJ
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64
65

66

67

68

69

70

71

72

73

74

N3omepus 1 HOMEHKIIAaTypa KapOOHOBBIX KUCIIOT, X (PU3NYECKUE
CBOWCTBA

XHMHYECKHUE CBOHCTBA MNpEACIIbHBIX OMHOOCHOBHBIX Kap60HOBLIX
KHUCJIOT

Oco0eHHOCTH CBOWCTB MYpPaBbHHON KHCJIOTHI. MHOTOOOpasue
KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOICTB: HENMPEAEIbHBIX U ApOMaTHUYECKUX
KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BoICIIMX KAPOOHOBBIX KHCIIOT

IToHATHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT
CriocoObl noy4eHus 1 NpuMeHeHne KapOOHOBBIX KHCIIOT

CraoxxHble 3(UpBL: TOMOJIOTUYECKHH psizt, obmas ¢popmyia,
H30MEpHUS U HOMEHKJIaTypa

dusnuecKue u XUMHUIECKHUE CBOMCTBA A3(hUPOB

Pemenue pacu€THBIX 3a4a4: 110 YPAaBHEHUIO XUMUUECKOU PEAKLIMH,
Ha OnpeAesIeHUEe MOJIEKYISIPHON (hOPMYITbI OPraHUYECKOTO
BEILIECTBA

IIpaktuyeckas padora Ne 3. PemieHue skcriepuMeHTaIbHbBIX 3a/1a4
no teme "Kap6oHoBble kuciaoThl. CinoxkHbie 3pupbt”

XKupsl: ctpoenue, pusnueckue 1 XUMHUIECKUE CBONWCTBA
(ruzmpomnus)

OcoOEeHHOCTH CBOWCTB JKUPOB, COEPKAIIUX OCTATKU
HENpeeNbHbIX KUPHBIX KUCIOT. JKupsl B ipupoze

MBbl1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOLIEE
neiicteue. [lonarue o cuHTeTHUecKux Moromux cpeacrsax (CMC)
I'eneTnyeckas CBsI3b yIIeBOJOPOAOB U KUCIOPOACOAEPIKAIINX
OpPraHUYECKHX BEIIECTB

PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKLIUNA
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76

77

78
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84

&5

86

87

88

89

90

91

CucreMarnsanusa 1 0000IIeHNE 3HAHUH 10 TEME

OO01mas xapakTepHuCTHKa yIIIEBOIOB U Ki1accU(UKAIIMS YIIIEBOIOB
(MOHO-, - ¥ TIOJIUCAXAPU/IbI)

Monocaxapusl: pu3nUECcKHe CBOMCTBA M HAXOXKCHUE B TIPUPOJIC

[IpuMeHeHne oKo3bl, €€ 3HaYeHHUE B )KU3HEAEATEIbHOCTH
OpraHusma

Jucaxapuipl: caxapo3a, MaJIbT03a U JlakTo3a. HaxoxneHue B
MIPUPOZE ¥ MPUMEHEHHE THUCaXapHI0B

[Tonucaxapuabl: CTpOCHUE MaKPOMOJIEKYJI, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

[Tonstre 00 HCKYCCTBCHHBIX BOJIOKHAX

Pemienne pacueTHBIX 33134 Ha ONPEACICHUE 0NN BBIXOAA
MIPOAYKTA PEAaKIUH OT TEOPETUYECKH BO3MOMKHOTO

Cuctemarusanus U 00001eHIE 3HAHUH 110 pa3ziery

KontponpHas pabora no treme "Kucnoponconepxariue
OpraHN4eCcKue COeAUHEHHS "

AMUHBIL: KIaccupuKaIys, CTpOCHUE MOJIEKyJ, oomas Gpopmyna,
M30MepHsI, HOMEHKIIAaTypa U (PU3NIECKHe CBOWCTBA

XUMHUUYEeCKHE CBOMCTBA aJ'II/I(baTI/ILIeCKI/IX adMHMHOB

Anunua: CTPOCHHUEC aHUJIMHA, 0COOCHHOCTH XMMHUYCCKUX CBOMCTB
aHHUJINHAa

CriocoObl IMOJIYUYCHUA U IIPUMCHCHUC a.]'II/I(baTI/I‘leCKI/IX AMHHOB

AMMHOKHCIIOTEL: HOMCHKJIaTypa U U30MCpPUs, CI)I/I?)I/I‘ICCKI/IC
CBOICTBA. OT}IGJ’II)HBIG npeaACTaBUTCIIN O-aMUHOKHUCIIOT

XHUMHYECKHUE CBOHCTBA AMHWHOKHCIIOT, UX OHOJIOTHYECKOE
3HAYCHHEC aMHHOKHUCIOT. CHHTE3 U T HUAPOJIN3 MCIITUA0B

benku kak npupoiHbIe MOIUMEPBL; CTPYKTYPhI OEJIKOB
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97

98
99

100

101

102

XUMHAYECKHUE CBOMCTBA OEIIKOB

A30Tcozlep>1<aume TCTCPOLUUKINICCKUEC COCAUHCHU.
HYKJ'IGI/IHOBBIG KHCJIOTBI: COCTaB, CTPOCHUC U OuoJyoruyeckas POJib

[IpakTnueckas pabora Ne 4. Peniennie skcriepuMeHTaIbHBIX 3a7a4
1o TeMe "A30TcofiepxKane OpraHn4ecKue CoeTMHeHus "

[Tpaktuyeckas pabora Ne 5. PemieHre sKCiepIMEHTAIbHBIX 33134
1o TeMe "Pacrnio3HaBaHue OpraHMYECKUX COETUHEHUI"

KonTponbsHas pabota mo teme "A3oTconepxkaIire OpraHuIecKre
coenuHeHus"

OCHOBHBIE TTOHSITUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COGI[I/IHCHI/Iﬁ n
MCTOAbI UX CUHTE3a —IIOJIMMEPpHU3alIUA U ITOJIUKOHACHCALIUA

[Mnactmaccel. YTunuzanus u nepepadoTka IiacTuka
DnacToMephl: HATYPAIbHBIA CHHTETUYECKUE KayuyKu. PesnHa
BonokHa: HaTypasibHbIe, UCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumepsl cienuaabHOTO HA3HAYECHUS

[TpakTuueckas padota Ne 6. Penenne skciepuMeHTaNbHBIX 3a]1a4
o TeMe "Pacnio3HaBaHue mj1acTMacc U BOJIOKOH"

O06o001IeHne U cucTeMaTH3alMs U3yYeHHOTO MaTepHaa 1mo TeMe
"BbIcOKOMOJIEKYISIpHBIE COeIUHEHUs"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102



11 KUIACC

Ne
/o

AW N =

10

11

12

13

14

Tema ypoka

Atom. CocTaB aTOMHBIX sifiep. XUMHYECKUi 31eMeHT. V30Torb
CrpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA
Knaccudukaius XuMHUIeCKUX IEMEHTOB (s-, p-, d-, f-2meMeHThI)
Pacnipenenenre 37€KTPOHOB MO aTOMHBIM OpOUTATISIM

DNEeKTPOHHBIC KOHPUTYPAIH ATOMOB 3JICMEHTOB B OCHOBHOM M
BO30YXIEHHOM COCTOSTHUU

DneKTpoHHbIe KOH(PUTYpaITUU HOHOB. DIIEKTPOOTPULIATEILHOCTh

[Tepuognueckuii 3akoH U llepuonnueckast cucTeMa XUMUYECKUX 3JIEMEHTOB
. . Menneneesa, CBA3b C COBPEMEHHON TEOPUEU CTPOEHUS aTOMOB

3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB XMMUYECKHX DJIEMEHTOB 1
06p83yeMBIX MU IIPOCTHIX U CJIOKHBIX BCIICCTB I10 T'PYyIIIIaM U IICPUOaAaM

Cucremaruzanus U 0000IIeHrE 3HAHUHA 10 TEME

Bunbl XHMHYECKOH CBSI3H. MeXaHW3MbI 06p8.30BaHI/I$[ KOBAJICHTHOM CBSI3H.
BOI[OpOI[HaSI CBA3b. Me)KMOJ'IeKy.TISIpHLIe B3aUMOJICHCTBUS

BasieHTHOCTH 1 BaJIeHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM

[IpencraBieHns 0 KOMIUIEKCHBIX COSIMHEHUAX: COCTaB M HOMEHKJIATypa
BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOCHHUS. THIIbI
KPUCTAJUINYECKUX PELIETOK U CBOWCTBA BELIECTB

ITonsTue o nucnepcHbIX cuctemax. IlpeacraBnenne o KOMIOUIHBIX
pacTBopax

KosunuecTBO 4acos

Bcero

—_— = e

Kontpoabubl
e padoThI

o O O O

IIpakTH4eckue
padoThI

o O o o
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28

29

30

HcTuHHBIE pacTBOPHI: HACHIILIEHHBIE U HEHACBIILIEHHbIE, PACTBOPUMOCTD.
Kpucramnornaparst

CrniocoObI BeIpaKeHUsI KOHIIEHTPAIMK PACTBOPOB

Pemenne 3a1a4 ¢ ncnonb30BaHUEM MTOHATUH "'MaccoBasi 107151 paCTBOPEHHOTO
BemiecTra", "MolsipHas KOHIEHTpaius'"

Knaccugukarus 1 HOMEHKIIaTypa HEOPraHMUECKUX BELIECTB
CucreMarn3anusa 1 0000IeHre 3HAHUH 10 TEME

KonTponbhas pabora o remam "Crpoenue aroma. [lepronndeckuii 3akoH U
Ileproanueckas cuctema XxuMuieckux aneMeHToB [l. 1. Menneneesa',
"Crpoenue BemectBa. MHOroo6pasue BeriecTs"

Knaccuukamus XuMrUuecknux peakiyii B HeOpraHM4eckoi 1 OpraHuyecKoi
XUMHH. 3aKOH COXPAaHEHUS MACChI BEILIECTB; 3aKOH COXPAHEHUS U
NPEBpaILEeHHs SHEPTHU IPU XUMUYECKHUX PEaKIUsIX

TerutoBbie 3G HEKThl XUMUYECKUX Peakinid. TepMOXUMHYECKHE YpaBHEHUS

Brluncnenus no ypaBHEHUAM XUMHUYECKUX PEAKIUN U TEPMOXUMUYECKUM
YPaBHEHUAM

CKOpOCTh XUMUYECKOU PEeaKIuy, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (PAKTOPOB.
Karanus u karanuzatopsl

I'oMOreHHbIE ¥ TETEPOTreHHBIE PEAKLIUN

[Tpaktrueckas padora Ne 1 mo treme "BnusHue pa3nnyHbiX (haKTOPOB Ha
CKOPOCTb XMMHUYECKOU peakuu"

OObpatumMble 1 HEOOpaTUMbIE PEeaKIMK. XUMUYECKOE PAaBHOBECHE
[Tpaktuueckas padora Ne 2 o teme "BnusHue pazanyHbX (pakTOpoB Ha
II0JIOKEHNE XMMHUUECKOT0 paBHOBeECUS"

OnexTponutudeckas aucconuanysi. CUiIbHbIE U C1a0ble IEKTPOIUTHL.
CreneHp TUCCOAAINU

Nonnoe npoussenenue Boasl. Cpena BOJHBIX pacTBOPOB. BogopoaHsiii
nokasarens (pH) pactBopa
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36
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43

44

45
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I'mpponus coneit. Peakuuu, npoTekaronye B pacTBOPAX AIEKTPOITUTOB

[Tpaktuueckas padora Ne 3 mo teme "XuMu4eckue peakiiii B pacTBOpax
ANIEKTPOIUTOB"

OKHCIUTEIIFHO-BOCCTAaHOBUTECIILHBIE pc€aknunu. Bakueiinme OKACIUTEIN U
BOCCTAaHOBUTECIIN

MeTop AJIeKTPOHHOTO (JIEKTOHHO-MOHHOTO0) OanaHca

DJEKTPOJIN3 PACTBOPOB M PACIIJIaBOB BEIIECTB

Pemmenue 3a1a4 pa3nuyHbIX TUIIOB

Pemenue 3amaq pa3nuyHbBIX TUTIOB

Cucremaruzanus u 06001IeHNE 3HAHUH 110 TeMe "XUMUYecKue peakuu"”

KontponsHas pabora o teme "Xumuueckue peakun"

[Tonoxenne HemetaiuioB B llepuonnueckoit cucTeMe XUMUYECKUX 3JIEMEHTOB

. Y. MenneneeBa u 0COOEHHOCTH CTPOCHUS UX aTOMOB. Du3nueckue
CBOICTBa HEMETAJIJIOB

AnnoTrponust HeMeTaIoB (Ha MpUMepe KUcaopoaa, cepsl, hocdopa u
yrepoaa)

Bonopon: nonydyenue, puznueckrue 1 XUMUIECKUE CBOWCTBA. [ uapuab
["anoreHsl: HAXOXKACHHUE B IPUPOJIE, CIIOCOOBI MOTY4YeHHS, (PU3MUECKUE U
XUMHYECKHE CBOMCTBA

l"anorenoBopopoabl. BaxkHeliye KucaopoacoiepKallue COeTUHEHUS
rajJiorecHOB

JlaboparopHbIe U IPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHUS TAJIOTCHOB.
[IpruMmeHeHne rajloreHoB U UX COEAUHEHHI

[TpakTrueckas padora Ne 4. PenieHne SKCIepUMEHTAIBHBIX 33]1a4 110 TEME
"T"amore”sr"

—_—t e e e e
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Kucnopoz: maboparopHsie ¥ TPOMBIILIEHHBIE CIIOCOOBI TIOTYYEHHUS,
buznveckue u xumudeckue cBoiictra. O30H. [I[pumenenue kuciaopona u
030Ha

OKcuUbl ¥ IEPOKCUIBI
Pemenue 3aaq pa3nuyHbBIX TUTIOB

Cepa: HaXOX/IEHUE B IPUPOJIE, CIIOCOOBI MONTYyIeHUS, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA

CepoBoaopos, cynbpuabl

Kucnopoaconep:xaiue coequHeHus: cepbl. OCOOEHHOCTH CBOMCTB CEPHOM
KHCITOTHI

[TpakTuueckas pabota Ne 5. Perienne skcriepuMeHTaIbHBIX 337a4 110 TEME
"Cepa u e€ coequHeHus"

A3BOT: HaXOXKJICHHE B MPUPOJIE, CIOCOOBI TOTydeHUs, PU3NIECKUE 1
XUMHYECKHE CBOMCTBA. AMMHAK, HUTPUJIbI

Kucnoponconepxarue coenuueHust a3ota. OcoOEHHOCTH CBOMCTB a30THOM
KHCJIOTBI

[Ipumenenue a30Ta U €ro COeMHEHUH. A30THBIE YIOOpEHUS

docdop: HAXOKICHNE B IPUPOJIE, CITOCOOBI MOTy4IeHUS, GU3HUECKHIE U
XUMU4eckue cBoiictBa. @ochuab u pochun

Oxkcunpl pochopa, pochopconepxkaniue kuciaorsl. Conmu GpochopHoO
KHCIIOTHI

[Tpumenenue pocdopa u ero coenunenuii. DocdopHeie ynoopeHus

[TpakTrueckas padora Ne 6. Perenue skcriepuMeHTaNbHBIX 33124 10 TEMe
"A3zot u pochop u ux coenuHeHus"

VYriepona: HaxoXKJAeHUE B IPUPOJIE, AJTUIOTPOITHBIC Moau(uKanuu; Gpuznyeckue
1 XMMUYECKHE CBOMCTBA, MPUMEHECHHE

Oxcun ymepona(Il), oxcun yrmepona(IV), yronpHas kucnora u €€ conu
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Pemrenne 3aaa4 pas3JIMYHbIX THUIIOB

erMHHﬁ: HaxXO0XKJACHUC B IPHUPOJC, CIIOCOOBI MoJIy4CHu, (I)I/I3I/IquKI/Ie u
XUMHUYECKHE CBOMCTBA

Oxcun kpemuusi(I1V), kpeMHuEBast KHCIOTA, CUITUKATHI

HpI/IMeHeHI/Ie KpEMHUA U CTO COCIUHEHMH. CTGKJ'IO, €ro MnoJIyucHHUC, BUAbI
CTCKJIa

Pemrenue 3amay pa3iIMyHBIX TUIIOB

Cucremaruzanus u 06001eHue 3Hanuit mo Teme "HemeTammsr"
KontponsHas pabota o reme "Hemerammsr"

AHanus3 pe3ylbTaToB KOHTPOJIBHOM pabOThl, KOPPEKIUS OMINOOK

[Tonoxxenne metannoB B [lepuoauyueckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB.
OCc00EHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

OOmme ¢puszndeckue cBoiicTBa MeTauioB. [IpuMeHeHne MeTaIOB B OBITY U
TCXHHUKEC

CrutaBel METaJIJIOB. KOppOSI/IH MCTAJIJIOB
Pemrenue 3agaq Pa3IMIHBIX TUIIOB

DNEeKTPOXUMUYECKUHN Psl HAPsDKEHUH MeTauioB. Ob1ue crnocoobl
IIOJIyYEHUS] METAIIJIOB

O61as xapakrepuctuka MetamioB IA-rpynmns! [lepuonuueckoit cucrembl
XUMHUYECKHX IeMEHTOB. HaTpuii u kanuii: momydenue, GU3ndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAMHEHUIN
Oomas xapakrepuctruka MmetayuioB [IA-rpynmsl [lepronndeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB. MarHuii ¥ KaJibIHii: MOJy9eHNe, GU3NICCKUEC U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAMHEHUN
JKécTtkocTb BOJIBI M CTIOCOOBI €€ yCTpaHEeHUs

AIOMUHUI: TIONy4YeHHe, PU3NUecKre U XUMHUUECKHE CBOMCTBA, TPUMEHEHHE

—_— e
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AM@oTepHbIe CBONCTBA OKCH/A U THAPOKCHIA ATFOMUHMS,
TUAPOKCOKOMILJIEKCHI AIFOMUHUS, UX IPUMEHEHUE

Penrenue 3agaq PAa3JIMIHBIX THUIIOB

[TpakTrueckast pabota Ne 7. Perenue skcriepuMeHTaIbHBIX 331a4 110 TEME
"Mertasuibl IIaBHBIX oArpymnm"

OOm1ast xapakTepuCTHKa METAJUIOB MOOOUHBIX noarpymi (b-rpyrmm)
IIeprnonnyeckoi CUCTEMBI XUMUYECKUX JIIEMEHTOB

dusnyeckre ¥ XUMUYECKHE CBONCTBA XpomMma 1 €ro COGHHHCHHﬁ, ux
IMPUMCHCHUC

Baxneiimne coequHenus Mmapraana. [lepmanranar kanms, ero
OKHCJIUTENIbHBIE CBOMCTBA

du3nyeckrue U XUMUYECKHE CBOMCTBA kKejle3a U €r0 COSAUHEHUM. HOHy‘leHI/IC
U IPUMCHCHUC CILIABOB KCJIC3a

duznyeckre 1 XUMHYECKIE CBOMCTBA MeOU U €€ COSIMHEHNH, UX
MIPUMEHEHHUE

duznyeckre 1 XMMHUYECKHE CBOMCTBA IIMHKA M €T0 COCTMHECHUM, X
npuMeHeHue. [ MIpOKCOKOMITIEKCHI IMHKA

ITpaktuueckas padora Ne 8. PemieHre sKCiepMMEHTAIbHBIX 33134 [0 TEME
"Mertasuibl TOOOYHBIX OATPyIH"

Pemenue 3a1au pa3nuyHbIX TUIIOB

O06o0uieHre 1 cucTeMaTH3anus H3y4YeHHOro Marepuana rno reme "Mertasuisl”
KontponsHnas pabora o reme "Metasib"

AHanu3 pe3ysbTaToB KOHTPOJIBHOM paboThl, KOPPEKIUS OMINOOK

Ponp xuMuu B o0ecrieueHnr ycTOMUnBOrO pa3BuTHs yesoBeuecTsa. [lonsarue
0 Hay4YHbBIX METOJaX HUCCIIEIOBaHMSI BEILIECTB

Hay4nble nIprHIUIIEI OpraHU3alMi XUMHUYECKOTO IIPOU3BO/ICTBA.
[TpoMmpblIITIeHHBIE CIOCOOBI MOTyYEHHs BAXKHEUIITNX BEIECTB

—_—
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XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH CPEIbl U €T0 TIOCIICACTBUS
XuMus ¥ 310pOBbE YesOBeKa. JIekapCcTBEHHbIE CpeicTBa

Xumus . Poins XMMHUK B 00eCIIeUeHNH TTHIIEBOI 0€30MacCHOCTH
Kocmetnueckue u napdromepHblie cpecTBa. beitoBas Xumus

XuMUs B CTPOUTENBCTBE. BajkHeWIIMEe CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE
MaTepuaIbl

XHMHS B CEIIbCKOM XO3SICTBE. OpFaHI/IqCCKI/IC U MUHCPAJIbHLIC yz[o6peHI/151

CucremMaruszanys U 0000IIeHrE 3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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ITPOBEPAEMBIE HA EI'D 110 XUMHUHU TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoOBaHMS

1

1.1

1.2

IIpoBepsiemble TPeGOBaHMS K NMPEAMETHBIM pe3yibTaTaM OCBOEHHUS
OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMBbI CPeIHEro 001Iero
oOpa3zoBanus

BJ'IaI[eHI/Ie CHCTEMOM XMMHYECKUX 3HaHHI>i, KOTOpas BKIKOYACT:

OCHOBOIIOJIATAONIME MOHATHS (XMMHYECKHH AJIEMEHT, aTOM, H30TOIIbI,
AJIEKTPOHHAsT 000JI09YKa aroma, s-, p-, d-dIIEKTPOHHBIE OPOUTAIIN aTOMOB,
OCHOBHOE€ U BO30YXIEHHOE COCTOSHME aroMa, WOH, MOJIEKYIa,
BaJCHTHOCTh,  AJIGKTPOOTPHIIATENIBHOCTh,  CTENEHb  OKUCJICHHS,
XUMUYECKasi CBsI3b (O- M T-CBsA3b, KpaTHBIC CBS3HM), THOpHUIM3AIUS
aTOMHBIX OpOWTaJel, KpUCTAJUIMYEeCKas pemeéTrKka, MOJb, MOJSApHAs
Macca, MOJISIpHBI 00bEM, MOJSpHAs KOHIIEHTPALHUs, PacTBOPEI
(MCTUHHBIE, TUCHEPCHBIE CHCTEMBI), KPUCTAJUIOTHIPATHI, YIJIEPOIHBIHI
ckenetT, (QYHKIMOHAJbHAs Tpylna, paauKall, H30Mepbl, CTPYKTypHas
dopmyna,  wm3omepus  (CTPyKTypHas, reoMeTpuyeckas  (Iuc-,
TPaHCH30MEpHsI), TOMOJOTHYECKHI psi, TOMOJOTH, YIJIEBOAOPOJIHI,
KHCIIOPOJ- U a30TCONEpKalle COENUHEHUs, OMONOTUYECKH aKTUBHBIC
BemecTBa (YIIEBOMABI, KUPBI, OCIKH), MOHOMED, TIOJUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJIIPHBIC COCJMHCHUS, KPEKHHT, pU()OPMHUHT, THITHI
XUMHYECKUX peakiuii (OKUCIUTEILHO-BOCCTAHOBUTENBHBIC, 3K30- H
SHAOTEPMUYECKUE, PEeaKIMi UOHHOTO OOMEHa, TOMO- U T€TepPOTeHHBIE,
oOpaTuMbie ¥ HEOOpaTUMBIE), PACTBOP, JIEKTPOJIUTHI, HEAIEKTPOJIHTHI,
AIIEKTPOJIMTHYECKAS JUCCOIMAIUS, CTENIEHb JTUCCOLUAINN, OKUCIIUTEIb,
BOCCTAHOBHUTENb, DJJEKTPOJIM3, CKOPOCTh XHMMHYECKOW  pEakllu,

XUMHNYCCKOC paBHOBeCI/Ie)

TEOPUU U 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHHUS OPraHUYECKHUX
BemectB A.M. BytiepoBa, Teopusi AJIEKTPOJIUTHYECKON TUCCOLMAINH,
[lepuoanueckuii 3akoH [I.J1. MenzaeneeBa, 3aKkOH COXPAaHEHHS MAacchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3BIK XUMHUHU, MHUPOBO33PEHUECKHUE
3HaHUS, JIKALME B OCHOBE NMOHUMAaHUS MPUYMHHOCTU U CUCTEMHOCTH
XUMUYECKUX SBJIICHUH, COBPEMEHHBIE TIPEJCTABICHUS O CTPOSHUU

BEILIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX



1.3

1.4

L.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

IpeaAcCTaBJICHUA 0 MEXaHu3Max XUMHNYECKUX peaKIII/Iﬁ,
TCPMOJUHAMUYCCKUX u KHHCTHYCCKUX 3aKOHOMCPHOCTAX Hux

NMPOTCKAaHUsA, O XUMHYCCKOM PABHOBCCHUH, JUCIICPCHBIX CUCTEMAX

(I)aKTOJIOFI/I‘-IeCKI/Ie CBCACHUA O CBOﬁCTBaX, COCTaBC, IOJY4YCHUU U
0e30IacCHOM HUCIIOJIB30BaHHUH BaKHEHIITHX HCOPraHUYICCKUX u
OpPraHU4Y€CKUX BCIICCTB B 6BITy )51 HpaKTI/ILIeCKOfI JCATCIIBHOCTHU

YeJI0BeKa

o0mmye HayyHble TPUHIMITEI XHMHYECKOTO MPOU3BOJICTBA (HAa MpHMeEpe
MIPOU3BOJCTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHoJa, NepepabdOTKU
He(dTH)

CchopMupoBaHHOCTb YMEHUH BBISBIIATS!

XapaKTCpHbIC IMIPU3HAKK W  B3aUMOCBA3b  HU3YUYCHHBIX HOHﬂTHﬁ,
OPUMEHATE COOTBCTCTBYIOIIUC IIOHATHUA IIPU OIHMCAHHUU CTPOCHUA H

CBOMCTB HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB U UX NPEBPALICHUN

B3aMMOCBSI3b XMMHMUYECKUX 3HAHUU C MOHATHSAMHU W IPEACTaBICHUAMU
JPYTUX TPEeAMETOB JUIst Oojiee 0OCO3HAHHOTO MOHMMAHUS U OObSACHEHHS

CYIIHOCTH MAaTCpUaJIbHOIO CAUHCTBA MUpa
C(I)OpMPIpOBaHHOCTB YMCHHS UCIIOJIB30BATh:

HAaUMEHOBAaHUSA XHMMMYECKHUX COCIMHECHUM MCKAYHAPOAHOI'O0 COKO3a
TeOpeTquCKOfI n HpHKHaZ[HOﬁ XMMHUM W TPHUBHUAJIBHBIC HAa3BaHUA
BCHICCTB, OTHOCAIIMUXCA K H3IYYCHHBIM KJIacCaM OpPraHNn4YCCKHUX U

HEOPraHWYECKUX COCIUHECHUI

XUMHUYECKYI0 CHMBOJIHMKY JJIsi COCTaBJICHHUS (OPMYIT HEOPTaHHYECKHX
BEIIECTB, MOJIEKYISPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
Y CKEJIETHBIX) (OpPMYJT OpraHUYECKUX BEIICCTB

ChopMupoBaHHOCTh YMEHUS KITACCUPUITMPOBATH:

HEOpPraHWYECKHEe BEIIECTBA, CAMOCTOSATENBHO BBIOMPATh OCHOBAaHUS U
KPUTEPHH TS KITACCU(PUKAIIUN U3ydaEeMBIX XUMUIECKUX 00BEKTOB
OpPraHWUYECKHE BEIIECTBAa, CaMOCTOSTEIBHO BHIOMPAaTh OCHOBAHUS W
KPUTEPHH TS KITACCUPUKAIIUN U3yJaEMBIX XUMUIECKUX 00BEKTOB

M0 Pa3IUYHBIM TPU3HAKAM (YUCITy M COCTaBy PEardupyrolInX BEHIECTB,
TerioBoMy d3(QexTy peaknuu, H3MCHCHHIO CTENEHEH OKHUCICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIaCTUIO KaTaau3aropa)
ChopMHpOBAaHHOCT YMEHHUSI XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE
aToOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHUM) W HWOHOB

XUMHUYECKHUX A1eMeHTOB 1 — 4 nepuonos Ilepuoanueckoit cucremsl J. 1.



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4

MCHHGHGCB& U HUX BAJICHTHBIC BO3MOXHOCTH, UCITIOJIB3Ys IIOHATUA S-, D-,

d-31eKTpOHHBIE OPOUTAIN, SHEPTETUYECKUE YPOBHH

CpopMUpPOBaHHOCTh yYMEHHUSI OOBACHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX UMH COEAMHEHUU MO

MepPHOaM U TpyTIam

C(i)OpMHpOBaHHOCTB YMCHHUA COCTABJIATH YPABHCHHUA XHMUUYCCKUX

peakuuii ¥ pacKphIBaTh UX CYIIHOCTb:

OKHUCINTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MMoCpcaACTBOM

COCTaBJICHUA DJICKTPOHHOT'O 0ajlaHca THX peaKHI/Iﬁ

YpaBHEHUS peakUUid pa3INuHbIX THUIIOB; IMOJHBIE M COKpAIIEHHBIE
YpaBHEHHUS PEAKIMl HOHHOTO 0OMEHA, yUUThIBAsl YCIOBUS, IPU KOTOPBIX
9TH peaklMy UAYT A0 KOHLA

peaknuii THAPONU3a, peakIii KOMIUIEKCOOOpa3oBaHUs (HAa HpuUMepe

THUAPOKCOKOMIIJICKCOB LIUHKA U aJ'IIOMI/IHI/ISI)
C(I)OpMPIpOBaHHOCTB YMCHHA IMIOATBCPIKAATH:

Ha KOHKPETHBIX IIPUMEpax XapakTep 3aBUCUMOCTH pPEaKLUOHHOU
CIIOCOOHOCTH OpPraHMYECKUX COEIAMHEHMH OT KpaTHOCTH U THIA
KOBAJIGHTHOM CBSI3U (G- U T-CBSI3U), B3aMMHOI'O BIMSIHUSI aTOMOB U TPYIIIT
aTOMOB B MOJIEKYJIAX, a TAK)KE OT OCOOCHHOCTEN pean3aluu pa3IndHbIX

MCXAaHU3MOB ITPOTCKaHUA peaxunﬁ

XapaKTCPpHBIC XUMHUYCCKHUC CBOICTBa BCIICCTB COOTBCTCTBYHOUIUMHA

OKCIICPUMCHTAMM U 3aITUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ

ChopMHupoBaHHOCT, yYMEHHSI XapaKTepU30BaTh COCTAB M BaKHEHIIHeE
CBOWCTBA BEHIECTB, MNPHUHAICKAINIMX K OMNPENCIEHHBIM Kiaccam |
rpyIIaM COeIUMHEHHH (ITPOCThIe BEIIECTBA, OKCHUJIbI, TUIPOKCHIBI, COJIH;
YTJIEBOJIOPOJIBI, IPOCTHIE APUPHI, COUPTHI, (PEHOIBI, AJTbJICTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CIIOXKHBIE 3(UPBI, KUPHI, YIIEBOABI, AMHHBI,

AMUHOKHCIIOTBI, OCITKH )

ChopMHpOBaHHOCTE yMEHHSI MPOBOAUTH PACUYETHI MO XUMHUECKUM
dbopMynaM W ypaBHEHHSM XUMHUYECKHX PEAKIUNA C HCIOJH30BAHUEM

(U3NIECKUX BEINYHH:

Macchl (00bEMa, KOJTMUYECTBA BEIECTBA) MPOAYKTA PEaKIUH, €CIIU OJHO
13 UCXOIHBIX BEIIECTB JaHO B BUJE PACTBOPA C ONPEAEIEHHON MacCOBOM

JI0JIel pacTBOPEHHOTO BEIIECTBA HITH JIAHO B U30BITKE (MMEET IPUMECH )
MacCOBOM WM 00bEMHOM JI0JIH, BHIXOJIA MTPOAYKTA PEAKIHH
TerIoBoro 3 dexra peakiuia

00BEMHBIX OTHOIIEHUH I'a30B



10.5

11

12

13

14

15

110 HAXOXKJICHUIO XUMHUUYECKON (DOPMYIIbI BEIIECTBA

Bianenne cucreMod 3HaHMKM O METOJAX HAy4HOIO ITO3HAHMS SIBICHUU
IIPUPOJIbI, UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE IPUMEHSATh
9TH 3HAHUSA TIPH 3KCIEPUMEHTATIBHOM MCCIEIOBAaHUM BEINECTB M IS
OOBSICHEHHSI XUMHUYECKUX SBICHUH, HUMEIOUIMX MEeCTO B MPHUPOIE,

HpaKTquCKOﬁ JACATCIIBHOCTH YCJIIOBCKA U B HOBCGIIHCBHOI;'I JKHN3HHU

CpopMUpOBaHHOCTh yMEHUS TPUMEHSTH (MCIOIB30BaTh) 3HAHUS O
COCTaBe U CBOMCTBax BEUIECTB Ul DKCIEPUMEHTAJIbHOU IPOBEPKHU
TUIIOTE€3 OTHOCHUTENIBHO 3aKOHOMEPHOCTEW MPOTEKAaHHUSI XUMHUYECKHUX
peakuui W IPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBICHHUS;
CHCTEMHBIC XUMHUYECKHE 3HAHUS IS OOBSICHEHUS W MPOTHO3WPOBAHHS
SIBICHUM, HMMEIOIUX €CTECTBEHHOHAYYHYIO INPUPOAY; IS HPUHATHA

I'paMOTHBIX peH_IeHI/Iﬁ HpO6J'ICM B CUTyallUsX, CBA3AaHHBIX C XUMHEH

ChopMUPOBaHHOCTh YMEHHUS IUIAHUPOBATh M IPOBOJUTH XHUMUYECKUN
IKCIIEPUMEHT (TOJlydYeHHE W W3yYCHHE CBOWCTB HEOPraHUYECKUX |
OpPraHMYEeCKHX BEINECTB, KAYECTBCHHBIC PEAKIMU  YIJICBOIOPOIOB
pa3lIMYHBIX KJIACCOB M KHCJIOPOJCOIEPKALUIMX OPraHUYECKUX BEIIECTB,
peuieHue OKCIIEPUMEHTAIBHBIX ~ 33Jad 1[0  paclo3HAaBaHHIO
HEOPraHWYEeCKUX M OPraHUYECKUX BEIIECTB) C COONMIOJCHHEM IPABUI
OesomacHoro  oOpalieHus C  BellecTBaMM M JJaOOpaTOpHBIM
obopynoBanueM; (HOpMyIHUPOBATh IEIH WUCCICTOBAHUS, TPEACTABIATH B
pa3nmuuHON  (opMe pe3yNnbTaThl AKCIEPUMEHTA, aHAJIU3UPOBaTh H

OIICHUBATH UX JOCTOBEPHOCTH

ChopMUpPOBaHHOCTh YMEHUSI OCYIICCTBIISTD IIEICHANPABICHHBIA MTOUCK
XUMHUYECKON HMHpOpMallMM B pa3MYHBIX HMCTOUYHUKAX (HayuyHas H
ydeOHO-Hay4YHas JINTEparypa, CPeICTBAa MAcCOBOM HH(OpPMAINU, CETh
NuTepHer u Jpyrue), KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHpOpMaIUIO, TepepadaThiBaTh €€ M UCIOJNB30BaTh B COOTBETCTBUH C

MOCTaBJICHHOHN yueOHO 3a1aueit

ChopMHpOBaHHOCT, YMEHHUSI TMPOTHO3UPOBATh, aHAJIU3UPOBATh W
OIICHWBaTh WHMOPMAIIMIO C TMO3UIUH JKOJIOTUICCKONW Oe30MMacHOCTH
MOCJICJICTBUI OBITOBOM W MPOU3BOJACTBEHHOW ICSATEILHOCTH UYEIOBEKa,
CBSI3aHHON C mepepaboTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUH
OCO3HaBaTh  ONACHOCTb  BO3JEWCTBHS HA  JKUBBIE  OPraHU3MBI
omnpenenEHHbIX BEIISCTB, MOHMMAsl CMBICH TIOKa3aTelis MpeaeIbHON
JOMYCTUMOM KOHILIEHTPAIIMM, M TIOSACHATh HA MPHUMEpPax CIOCOObI
YMEHBUICHUSI M MPEJOTBPALLEHUS WX BPEIHOTO BO3ACHCTBUS Ha

OpraHu3M 4Y€JI0BCKa






INEPEYEHD JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbIX HA EI'D
1O XUMHMH

Kon

1.1

1.2

1.3

1.4

1.5

1.6
1.7

1.8

1.9

1.10

1.11

1.12

HpOBepﬂeMblﬁ JIEMEHT COACPRKAHUA

TeOpeTI/I‘IeCKI/Ie OCHOBbI XUMHHU

Crpoenune BemecTBa. CoBpeMeHHasi MOJENb CTpOeHHs atoma. PacmpenencHue
SNIEKTPOHOB IO JHEPreTHYeCKHM YpoBHsAM. Kiaccudurammss XUMHUECKHX
aneMeHTOB. OCOOCHHOCTH CTPOEHUS SHEPIeTUYECKUX YPOBHEH aToMOB (s-, p-,
d-snemenToB). OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aTOMOB. DJIEKTPOHHAs

KOH(l)I/Il"ypaI_[I/IH aroma. BanenTtHsrle QJICKTPOHLI

Ileppuognueckas cucremMa xumuueckux oanemeHtoB .M. Menneneesa.
Ousnyeckuid cmbica [lepuoamyeckoro 3akona J[.M. Menneneesa. [lpuunnbl 1
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB JIEMEHTOB M UX COSIMHEHHI 110 TTeproiaM
W TpynnaM. 3aKOHOMEPHOCTM B M3MEHEHHUM CBOMCTB IMPOCTHIX BEIIECTB,

BOJOPOAHBIX COC,[[I/IHGHI/II\/'I, BBICHIUX OKCHUIOB U TUAPOKCUIOB
BaneHTHOCTB. 3HeKTp00TpI/IHaTCJ'ILHOCTB. CrereHb OKUCICHUS

Buner xumudeckoi cBsi3u (KOBaJeHTHAs, MOHHAsS, METAJLTHYECKas, BOIOPOIHAs)
1 MEXaHU3MBbI € o0pa3oBaHus. MeXMOJICKY/IsIpHbIC B3auMOICHCTBUS. BemecTa
MOJIEKYJIIPHOTO M HEMOJICKYJISIPHOTO CTpPOEHHUS. THIbl KPHUCTAJUIMYECKUX

peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIETKI
XuMndeckas peakuus. Knaccudukanus XUMHYECKUX peaxkuuii B
HEOPraHWYECKON M OPraHNYEeCKOM XUMHUHU. 3aKOH COXPAHEHUsI MAaCChl BEIIECTB
CKOpOCTh peakIinm, e€ 3aBUCUMOCTh OT PAa3JINYHBIX (PAKTOPOB

Tennobie 2P PEKThl XUMHUECKUX peakiuil. TepMOXUMUYECKUE YpaBHEHHS
OOpatumble peakuud. XuMHYeckoe paBHOBecue. MDakTopbl, BIUSIONIUME Ha
cocrosiHue Xxummuieckoro paBHosecus. [Ipunnun Jle [larense
OnexTponutuyeckas auccounanusa. CuibHble U ciabble 3mekTponuThl. Cpena
BOJHBIX PAacCTBOPOB BEIIECTB: KHCIas, HEUTpaibHas, IienouHas. CreneHb
qucconuanuu. Peakium noHHoro ooMeHa

I'uaponus coneit. Monnoe npousBenenue Boasl. Bomopoansiii mokazarens (pH)
pacTBopa

Crioco0bl BBIpaXEHHUSI KOHIIEHTPALMU PACTBOPOB: MAacCOBas A0 PACTBOPEHHOTO
BEILIECTBA, MOJIsIpHAs KOHIEHTpauus. HacelllleHHble U HEHACHIIICHHBIE
pacTBOpbI, pacTBOpUMOCTh. Kpucraminoruaparst

OKHUCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKIuu. IloBenenune BeniecTB B cpeaax €

paszHbIM 3HaueHueM pH. Metonpl a5ekTpoHHOTO OanaHca
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3.1

3.2

33

34

3.5

3.6

ONeKTpOoIN3 pacTBOPOB U PACIUIABOB CONEH
OCHOBBI HEOPTaHUYECKOW XUMHH

Knaccugukanus Heopranndeckux coenneHnii. HomeHknarypa HeopraHHuecKux

BCIICCTB

XUMHUYECKHE CBOMCTBA Ba)XHEHIIMX METAUIOB (HATpUM, Kalul, KalbIuM,
MarHui, aJlOMHHHHA, IIMHK, XpPOM, JKelie30, Medb) U uX coeauHeHui. OOmue

CII0COOBI MMOJIy4YCHHA METAJIJIOB

XWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, ymiepoma W KpeMHHUS) M HX  COCIWHEHUH  (OKCHIOB,
KHCIJIOPOACOAEPKAIUX KUCTOT, BOAOPOIHBIX COSCAMHEHUH)

I'eneTnueckas CBs3b HCOPTraHNYCCKHUX BCUICCTB, NIPUHAMJICKAIUX K PA3JIMYHBIM

KiI1acCcaM

H#HHPar### nentudukanus HeopraHndeckux coequHeHuil. KauecteHnsle

pC€aKlu Ha HCOPraHMYCCKHUEC BCUICCTBA U HOHBI
OCHOBBI OpraHquCKOﬁ XUMHNHU

OCHOBHBIE  TIOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOEHUS OpPraHUYEeCKHUX
coenquuennit A.M. bymiepoBa. YiepoaHblii CKEIET OPraHUYE€CKOM MOJICKYJIbI.
KparHocTh XMMHMUECKON CBSI3U. S- M P-CBA3U. Sp3-, sp2-, sp-THOpUAM3ALMU
opbuTazneil aToMOB yIiiepoaa. 3aBUCUMOCTh CBOMCTB BEILIECTB OT XUMHUYECKOTO

CTPOCHHS MOJICKYIIL. I'omosoru. I'omonornueckuia pA. I/I30Mep1/1;1 H U30MCPLBI

[Tonstue o  QyHkuuoHanpHOW  rpymme.  OpHEeHTAaMOHHBbIE  APQPEKTHI

3aMECTUTEIIEN

[IpeacraBiaenne o kinaccupuKalMu OpraHMYecKkux BemiecTB. HomeHknarypa
OpraHMYECKHX COEIUHEHHH (cucTemMarudeckas) W TpPUBHAJIbHBIE Ha3BaHUS

BAKHEMIINX MPEICTABUTEIICH KJIACCOB OPraHUYECKUX BEILIECTB

CBoOoOnHOpaIMKANBHBIA U HWOHHBIM MeXaHW3Mbl peakiuu. [loHsTHE O

Hykieoduie u snexrpoduie. [IpaBuno MapkoBuukosa. [Ipasuino 3aiinesa

Ankanbl. XMMHYECKHE CBOMCTBA aJKAaHOB: rajJJOT€HUPOBAHUE, JACTUIPUPOBAHHUE,
TEPMHUUYECKOE PAa3JIOKEHUE, KPEKUHI, Hu30oMepu3auus, ropenue. Ilomyuenue
ankaHoB. [ukinoankanpl. Crneuuduka CBONCTB IUKIOATKAHOB C MallbIM

pa3sMepoMm 1ukIiIa. Peakiiuu npucoeIMHEeHUs U paJuKaJIbHOTO 3aMEIICHUS

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEaKIMKM NMPHUCOCIUHEHHUS (TaJOTeHUPOBAHUE,
TUAPUPOBAHUE, TUPOTaJIOTE€HUPOBAHUE, THpaTalys), TOPEHUs, OKHCIEHUS U
noiauMepuzanuu. [IpombinieHHBIE W JAOOpaTOpHbIE CHOCOOBI MOJTYYEHHUs

AJIKCHOB
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3.8

3.9
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3.11
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3.13

3.14

Ankaauenbl. XMMHUYECKHE CBOMCTBAa alKaJMEHOB: PEAKIHH MPUCOCAUHEHUS
(ruapupoBaHue, TaJOTEHUPOBAHUE), TOpeHMsT M nonumepusauuu. [lonydenune

AJIKaIUCHOB

AnkuHbpl. XMMHUYECKHE CBOMCTBA: PEAKLUU NPUCOEAMHEHNUs (raJIOT€HUPOBaHUE,
THJIpUPOBaHUE, TUApaTalusi, THAPOTraJoreHUPOBAHNE) KaK CIOCO0 MOTy4YEeHHS
MOJINMEPOB M JIPYTMX IIOJIE3HBIX MPOAYKTOB. Peaknmm 3amemeHus. lopenue
aleTUIICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUIS CBAPKU U PE3KH

MCTAJIII0B. HpI/IMCHCHI/Ie allCTHJICHA

Apenpl. XUMHYECKHE CBOWCTBA OCH301a: pEaKIUHh OIIEKTPOPUIHHOTO
3aMelIeHNs, TPUCOeANHEHUs (TUIPUPOBAHME, TaloreHUpoBaHuUeE). Peakuus
roperus. OCOOEHHOCTH XMMHUYECKUX CBOWCTB Tomyosa. [lomydenue OeHzoua.
Oco0OeHHOCTH XWUMHUYECKHX CBOMCTB crTupona. llommmepusanus CTHpoA.

Crioco0bl Oy4eHus 1 IPUMEHEHHE apOMaTHYECKUX YTIIEBOIOPOIOB

Cnuptel. [lpenenbHble  OAHOATOMHBIE CHMPTHL.. XHMMHUYECKHE CBOMCTBA:
B3aUMOJICMCTBUE C  HaTpueM Kak CHoco0  yCTAaHOBIIEGHHMS  HAaJTU4YUsA
THJIPOKCOTPYMNIbI, C  TaJOr€HOBOAOPOJAMHM  Kak  Ccroco0  MOIy4eHus
pacTBOPUTENIEH, BHYTPU- U MEXKMOJIEKYJIIpHas Aeruaparanus. Peakius ropeHus.
[lonyuenue sTaHONA: peakius OpOKEHHs IVIIOKO3bI, TUApATalys ATUJICHA.
OTUIECHIIMKOIb U INMLEPUH KaK IMPEACTABUTEIN IPENEIbHBIX MHOIOATOMHBIX

CIIUPTOB

®enHon. XuMHUYecKHe CBOMCTBa (eHona (peakiu C HaTpueM, THAPOKCHIIOM

Harpusi, 6pomom). [Tonyuenue penomna

Anpaeruapl. XMMHYECKHE CBOMCTBA IPEIENBHBIX albACTUIOB: THAPUPOBAHUE;
Ka4eCTBEHHBIE pEaKIMK Ha KapOOHWJIbHYIO Tpymiy (peakuus «cepeOpsHoro
3epkajna», B3aumozeiictsue ¢ rugpokcugoM Meau (II). Ilomyuenue npeaenbHbIX
albJIETU/IOB: OKUCJIEHME CHOUPTOB, THUIparTalus auneTuieHa. AIIETOH Kak

MPEICTaBUTEND KETOHOB. OCOOCHHOCTH PEaKITUU OKUCIICHUS alleTOHA

KapOoHoBbIe KHCIOTBI. XMMHUYECKHE CBOWCTBA MpPEENIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MypaBbUHOW KUCIIOTHI.
[lonyuyenne mpenenbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHUCJICHHE
aJIKaHOB, AJKECHOB, NIEPBUYHBIX CIIUPTOB, albAErMAOB. BrIcIINe NpencibHbIE U

HCTIPCACIILHBIC Kap6OHOBBIe KHCJIOTHI

Cnoxsble »¢upel U kupbl. CrocoObl TMONYyYEHHUS CIOXKHBIX 3(UPOB.
O6parumocth peaknuu dtepuduranuu. [IpuMeHeHHe CI0KHBIX S(GUPOB B
NUIIEBOW W TappIOMEPHOW MPOMBIIUICHHOCTH. JKHPBI Kak CIOXHBIE 3(PHUPBI
[JIMLEPUHA ¥ BBICIIMX KApOOHOBBIX KHUCJIOT. XUMHUYECKHE CBOWCTBA >KUPOB:

TUAPHUPOBAHUC, OKHCJIICHUC. rI/I,I[pOJ'II/IS, HJIIX OMBUICHHC, XHPOB KaK croco6
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3.16

3.17

3.18
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3.20

4.1

4.2

4.3

IPOMBILUIEHHOTO IOJyY€HHUsl COJEeHM BBICIIMX KApOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BbICHIHNX Kap60HOBBIX KHCIIOT

XVWMHUYECKHE CBOMCTBA INIOKO3bI: pEaKUUU C YYaCTUEM CIHPTOBBIX U
aNbJCTUAHON TPYINIl M MOJOYHOKHCIOoe OpokeHue. IIpuMeHeHHe TIIOKO3BI, €€
3HauU€HHE B JKU3HEAEATENbHOCTH opraHu3Ma. Jlucaxapuabl: caxapo3a, MajabTo3a.
BoccranaBnuBaromue ¥ HEBOCCTaHABIMBAWOIIME Aucaxapuisl. [maponus
nucaxapunoB. [lonucaxapuasl: kpaxmain, mukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmajla, DJIMKOreHa M ILeiunono3bl. Pdusnueckue CBOMCTBa KpaxMmana U
LEJUTI0NIO3bl.  XMUMHMYECKHEe CBOWCTBA Kpaxmalsla: THJIpOJIM3, KaueCTBEHHas
peakuus ¢ MOJOM. XMMHUYECKHE CBOMCTBA IIEJUTIOJIO3bI: TUIAPONIN3, MOJyYEeHUE
3pupoB mnemmono3bl. IloHATHE 00 WMCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

alleTaTHBIN MIEIK)

AMUHBI. AMUHBI KaK OpraHU4eCKHE OCHOBAHMS: PEAKIMU C BOAOW, KUCIOTaMH,
peakmus TOpeHHS. AHWIMH KaK IIPEICTaBUTEIIb apOMaTHYECKUX aMHUHOB.
XWMHUYECKUE CBOMCTBA aHWIMHA: B3aMMOJCHCTBUE C KHCIOTaMH, OpOMHOM
BOAOW, oOkKucieHue. I[lonydyeHne aMHHOB QJIKWJIMPOBAaHMEM aMMHaKa U

BOCCTAaHOBJICHUCM HUTPOIPOU3BOAHBIX YITICBOAOPOAOB

AMUHOKUCIOTBI U OenKu. AMHMHOKUCIOTBI Kak aM(OTepHbIE OpPraHUYeCKUe
coenuHeHusi. OCHOBHBIE AMUHOKHUCIOTBHI, OOpasyiomiue Oelku. XUMUYECKUe
CBOICTBa OENKOB: TUAPOJINU3, NEHATypallus, KaueCTBEHHbIE (I[BETHBIC) PEaKIUU

Ha OeJIK1

CrpoeHue u CTpyKTypa IOJIMMEPOB. 3aBUCHMOCTb CBOWCTB IOJIMMEPOB OT
cTpoeHus: Mosekyl. OCHOBHbBIE CIOCOOBI IOJIy4EHHS BBICOKOMOJIEKYJISIPHBIX
COEJMHEHUI: peakluy MOJMMEpU3aluu U NoJIuKOoHJeHcanuu. Kiaccuduxanus

BOJIOKOH
HH#Par### I nentudukanus opraHMuecKux coequHeHui. Perenne
DKCIEPUMEHTAJIbHBIX 33134 HAa PACIIO3HABAHNE OPTAHUYECKUX BEILECTB
I'eneTnyeckas CBA3b MEXKAY KJIaCCaMU OPTaHUYECKUX COCNMHEHUN

XuUMUs U )KU3Hb

XuMus B moBcenHeBHOM xku3HU. [lpaBuna Oe3omacHoil paboThl € €IKUMH,
TOPIOYMMHU ¥ TOKCUYHBIMH BEUIECTBAMH, CPEICTBAMU OBITOBOW XUMUH

XuMUs U 310pOBbE. XUMHS B MEAULIUHE. XUMUS U CEIBbCKOE X035MCTBO. XUMUS
B MPOMBILIUIEHHOCTH. XUMHS ¥ SHEPreTHKA: MIPUPOAHBIA M MOy THBIH HEPTIHON
raspl, HMX coctaB M wucnonb3oBanue. CoctaB Hedptn u e€ mnepepaboTka
(TIpUpOIHBIE UICTOYHHUKH YTIIEBOAOPOIOB)

XumMus U 3KONOTHA. XHUMHYECKOE 3arpsA3HCHUC OKp}I}KaIOIHeﬁ cpeabl U €ro

nociencTeus. OxpaHa rugpocdepsl, mouBbl, arMocdepsl, Gaopsl U ¢dayHbl OT
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5.5

5.6

5.7

5.8

XUMHUYCCKOTO 3arps3HCHUA. Hp06neMa OTX0A0B U MOOOYHEIX IMPOAYKTOB.

AJIBTepHaTI/IBHBIC HCTOYHUKHU SHCPIrUun

OO0mue mnpeAcTaBieHUsT O MPOMBIIIJIEHHBIX CIIOCO0aX MOMYYEHHUS] XUMUYECKUX
BEIIEeCTB (Ha MpHUMeEpe MPOMU3BOACTBA aMMHaKa, CEpHOW KHUCIOTHI). UEpHas u
nsetHas  Merauryprusa.  CTeKio W CWIMKarTHas  NPOMBIIIEHHOCTD.
IIpombinuienHass ~ opranudeckas  xuMmus.  CpIpb€ W11 OpraHU4ECKOU

MPOMBIIIIJICHHOCTH
#iHtPar#H## Tunbl pacu€THBIX 33134
HHPar###Pacu€Thl MacChl BeleCTBa WM 00bEMa Ta30B 110 H3BECTHOMY

KOJIMYCCTBY BCUICCTBA, MAaCCC UJIN O6’béMy OJHOI'0 M3 YYaCTBYIOIINX B PCAKIIUA

BEIIECTB
#H##Par###PacuéThl TerioBoro 3 eKTa peakuu
#H##Par###PacuéTbl 00bEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX PEAKITUIX

#H##Par###Pacuérel Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MTPOAYKTOB PEaKITUH,

€CJIM OJIHO U3 BEIIECTB JJaHO B U30bITKE (MMEET MPUMECH)

#HiHtPar#HH#Pacu€Tnl MaccoBOM WM 0ObEMHOM J10JIM BbIXOJa MMPOJYKTA peakluu

OT TCOPECTUYCCKH BO3MOKHOTI'O

#HiHtPar#HH#Pacu€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) IPOAYKTA PEAKIIIH,
€CIIM OJIHO U3 BEILIECTB JJaHO B BUJIE PACTBOPA C ONPEAEIEHHON MacCOBOM JOIEH
pPacTBOPEHHOIO BELIECTBA

H#HHParfH##Pacu€Thl C MCIIOJIB30BAHNEM NIOHATHN «MACCOBasi AOJIsD», «MOJIIpHAst

KOHIEHTPALHs», «PaCTBOPUMOCTh

#H##Par###HaxoxneHne MoJeKyIsspHON (GOpMYJITbI OPraHMYECKOTO BEIIECTRA 110

€ro IJIOTHOCTH ¥ MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, WU IO

IIPOAYKTaM CropaHus
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