MUWHUCTEPCTBO NPOCBEIEHUA POCCUICKOM ®EJIEPAIIIN

MBOY "IlIkoJsa Ne68'" r.o. Camapa

PACCMOTPEHA COI'JTACOBAHA YTBEPXJIEHA
PykoBoaurens MO 3aMecCTUTEIb TUPEKTOpa Hupexktop MBOY «I1Ikoib
3uaxosa E.C. no YBP No68» 1.0 Camapa
Tumonresckasa C.A. Kunxos A.A.
[Tpotokomn Nel
or 28 asrycra 2025 T [IpoTokomn Nel [Tpuxaz Ne342
ot 29 aBrycra 2025 r ot 29 aBrycra 20251
(
AOKYMEHT MOAMUCAH
SNEKTPOHHOW MOAMUCHIO
\@,m’; ,,,,,,,,
Ceptudukat: 3197C49C36034CBE7353FEEDFE61D577
Bnapeneu;: XXugkos ApTtém AnekceeBuy
DencteuteneH: ¢ 05.09.2024 o 29.11.2025
.

PABOYAS [IPOTPAMMA
(ID 8765613)

yueOHoro npeamera « XuMus. Yr/iay0JeHHbI YPOBEHb

s ooygarommxest 10 —11 kimaccos

Camapa, 2025 roa




HOACHUTEJIBHASA 3AITUCKA

PaGouass mporpamma 1Mo XMMHH Ha YPOBHE CpPEIHETr0 OO0IIero oOpa3oBaHUs
paspaborana Ha ocHOBe ®DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS
benepasibHOM 00pa3zoBaTeNbHON MpOrpaMMbl cpenHero obmero oopazoBanus(POIl
COO), mnpexacraBneHHbix B DenepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
cragaapre COQO, c¢ yuérom Konmenuuu mnpenogaBaHusi y4eOHOro mpeaMeTa
«Xumus» B oOpasoBarelbHBIX  opraHu3anusx  Poccuiickoit ~ deneparuu,
pean3yoNIMX OCHOBHBIE 00pa30oBaTebHbIE MPOrPAMMbl, U OCHOBHBIX MOJIOKECHHM
«Crpareruun pa3Butus Bocriutanusi B Poccuiickoit denepanun Ha nepuon no 2025
roja» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha YPOBHE YIi1yOJEHHOTO U3YUYEHHUS 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4yHOTrO oOOpa3oBaHusi yvamuxcsa 10-11 kmaccoB. HM3ydenue
npeaMeTa, peajuzyeMoe B YCIOBHUSIX JTU(DPEpeHIIMPOBAHHOTO, MPO(YUIBHOTO
oOydeHHs, NpU3BaHO oOOecreyuTh OO0IEe00pa30BATENbHYI0 U OOIIEKYJIbTYPHYIO
MOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS afanTallud UX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKM3HU B COIUYME, a TaKXKe JJIs MPOJIOIKEHUS 00yUEHUs B
OpraHu3anusX MPOPECCUOHAIIBHOTO 00pa30BaHUsl, B KOTOPBIX XHUMHS SIBIISETCS
OJIHOW U3 PUOPUTETHBIX JUCLUUILINH.

B nporpaMmvMe mno XuMHM Ha3HaueHUE TMpeaMeTa «XUMHUS» [OJdydaeT
MOAPOOHYI0 UHTEPHPETAIINIO B COOTBETCTBUM C OCHOBOIIOJIATAIONIMMHU MOJIOKEHUSIMHU
dI'OC COO o B3auMOOOYCIIOBICHHOCTH ILIe€NieH, COJCp>KaHUs, pPE3yJbTaTOB
oOy4eHHus: U TpeOOBaHWN K YPOBHIO TMOJTOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM
TOMY SIBJISIFOTCSL CJICAYIOIINE BBITIOJIHSIEMbIC TPOTPAMMOi TI0 XUMUU QYHKIIUU:

e HMH(QOPMALMOHHO-METOJMYECKAsd, peaau3alus KOTOpoH obOecreunBaeT
MOJYyYEeHHE TPEACTaBICHUSI O IEAX, COJACPKAHUM, OOIIeH CcTpaTeruu
oOy4eHMs, BOCIUTAHUSI W Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMU IMPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MpOoduIs;

e OpraHU3aIMOHHO-TUTAHUPYIOIIAs, KOTopas NpeaycMaTpuBaeT OIpe/eieHue:
MPUHIIAIIOB CTPYKTYPUPOBAHUSI U MOCIIEI0BATEILHOCTH U3YUYCHUST yUeOHOTO
Marepualna, KOJUYECTBEHHBIX U KAYECTBEHHBIX €ro XapaKTePHUCTHK;
MOIXO0/0B K (DOPMUPOBAHUIO COJNECPKATEIHHOW OCHOBBI KOHTPOJISI I OIICHKHU
0o0pa3oBaTeNbHBIX JIOCTHKCHUH OOydYaroImMXcs B paMKax HWTOTOBOMN
aTTecTaiuu B GOpMe €JMHOTO rOCYIapCTBEHHOTO AK3aMEHa 10 XUMHUH.

[Iporpamma aJist yriryOJIEHHOTO U3YYEHUSI XUMUHU:

e YCTaHABIWBAET WHBAPUAHTHOE MPEIMETHOE COJEpKaHUE, 00sS3aTeIIbHOE IS
M3y4eHUsT B  paMKax  OTHOENbHBIX  mpoduier, MNpeaycMaTpruBaeT
pacrpeneneHue W CTPYKTYpUPOBaHUE €ro 1o KiaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;



e 1a€T MpUMEpPHOE pacipeneiacHre y4eOHOTO BPEeMEHH, PEKOMEHIyeMOro IS
U3YYEHUS OTAEIBHBIX TEM;

e TIIpenyaraeT MPUMEPHYIO  IMOCJIEIOBATEIbHOCTh  HM3YyYEHHs  Y4eOHOTO
MaTepuaia ¢ y4€TOM JIOTMKH MOCTPOEHHUS Kypca, BHYTPHUIPEIMETHBIX M
MEXIPEIMETHBIX CBSI3EH;

e JTa€T METOAUYECKYIO0 MHTEPIIPETALMIO LIEJICH U 3324 U3YUYEHUs MpeaMeTa Ha
yIIyOJEHHOM YpPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHMs, COJIEPKATEIIBHOM  XapaKTEPUCTUKHU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB  OCBOCHHUS ~ OCHOBHOM  00pa3oBaTeNbHOMN
IPOrpPaMMBI CPEIHETO o011ero oOpa3oBaHUs (JIMYHOCTHBIX,
METaINpeAMETHBIX, MNPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEUCTBUH  OOydYaromerocs IO  OCBOCHHIO
coJlepKaHUs IPeIMETa.

Ilo BceM Ha3BaHHBIM IO3HWLMSM B IpOrpaMMe IO XMMHH IIPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh ¢ OOYYEHHEM XUMHUU Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHMUS.
3a mpedenamMud  yCTAHOBJIGHHOW  MPOrpaMMOil MO  XUMHUU  00s3aTeIbHOM
(MHBapHaHTHOM) COCTABIISIIOLIEH COJAEpKAHUS Y4yeOHOro mnpeamera «XHUMHS»
0CTaéTcsi BO3MOKHOCTh BbIOOpA €ro BapUaTUBHOM COCTaBIISIONIECH, KOTOpas J0JKHA
OTIPEEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO NPOuUIIsi 00yUeHHUSL.

B coorBerctBum ¢ koHuentyanbHbIMM rnojoxkeHusmu  OI'OC  COO o
Ha3HAYCHUH MNpeaIMeToB 0a30Boro M  yriayOJNEHHOTO ypOBHEM B CHUCTEME
muddepeHITMpOBaHHOTO0 00YUCHUS Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs XUMHUS
Ha ypOBHE YIIIyOJE€HHOTO U3y4EHHUs HalpaBJeH Ha pealu3aliio NPEeeMCTBEHHOCTH ¢
MOCJICAYIOIUM 3TarlOM MOJTY4YeHHUs] XUMUYECKOTO 00pa3oBaHUs B paMKax M3y4EHHUs
CHEUUAIbHBIX E€CTECTBEHHO-HAYYHBIX W XHMHMUYECKMX JUCHUIUIMH B BYy3aX U
OpraHu3alMsIX CpeaHero npodeccuoHaIbHOro 00pasoBaHus. B 3Toil cBA3M U3yueHue
npeaMeTa  «XHMHsSD) OPHUEHTHPOBAHO IPEMMYIIECTBEHHO HAa pacUIMpEHHE U
yrayOleHne TEeOpEeTUYeCKOM M MPAaKTUYECKOM TMOJArOTOBKM  OOYyYaromuxcs,
BBIOPABIIMX OMNpEACNEHHbIA Tpoduib OOy4YeHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCJEYIOUIEr0  MOJIYYeHUS] XUMHYECKOro  Oo0pa3oBaHUsT B OpraHu3alusax
npodeccruoHanbHOro oOpaszoBanusa. Hapsimy ¢ stum, B cBere TpeboBanuit OI'OC
COO K mIaHupyeMbIM pe3yibTaTaM OCBOCHHUs (enepanbHOil 00pa3oBaTEIbHON
IporpaMMbl  CpelHero o6miero oOpa3oBaHHMs HW3Y4YeHHE TNpeaMeTa «XHUMHsD)
OPUEHTHUPOBAHO TAKXK€ Ha pElIEHUE 3a7a4 BOCIUTAHUSA U COLUAIBHOTO pPa3BUTHUSA
oOy4Jaronuxcsi, Ha (OPMUPOBAHUE Y HUX OOLEMHTEIEKTYalIbHbIX YMEHUH, YMEHUHN
panoHanu3anuy  y4eOHOro Tpyaa U OOOOMIEHHBIX CIIOCOOOB JI€ATEIBHOCTH,
MMEOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocrapimsomMMHA  npeaMeTa «XHMHUs) Ha YpOBHE YINIyOJEHHOIO HW3y4YeHUs
ABISIIOTCS  yrayOnéHHele Kypcbhl — «Opranuueckas xumusi» u  «OO0mas wu



HeopraHuyeckas xumus». [Ipu ompeaeneHun MOAXOA0B K OTOOpPY M CTPYKTYpPHOM
OpraHU3alMH COJEPKAHUS ITUX KypCOB B IMPOrpaMMe M0 XMMHUHU 332 OCHOBY IIPHHSTHI
nonoxxkenuss ®I'OC COO o paznmuuusix 6a30BOro u yriay0iaEHHOTO ypOBHEH U3yUeHUs
IpeaMeTa.

OcHoBy coaepxaHust KypcoB «Opranuueckas xumus» u «OOmas u
HEOPraHWYEeCKasi XUMHUS COCTABIISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUN U YMEHHUIA,
OTHOCSIIUXCS K 0a30BOMYy YpOBHIO HM3yu€HHUs MpeaMera. JTa CUCTeMa 3HaHUUN
[IOJIy4aeT OIPEACIEHHOE TEOPETUYECKOE JOIOIHEHHUE, MO3BOJIAIOIIEE OCO3HAHHO
OCBOUThH CYILIECTBEHHO OOJBbIIMKA O00BEM (PAKTOJIOIMUYECKOTO MaTrepuana. Tak, Ha
yrIyOl€HHOM  ypOBHE  HM3yueHUs  IpeaMera  oOecliedeHa  BO3MOXKHOCTb
3HAUYUTEIBLHOTO YBEJIMYEHUSI 0O0BbEMA 3HAHUN O XMMHUYECKUX 3JIEMEHTaX U CBOMCTBAaX
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YriayOJeHUsl MPEACTaBICHUA O CTPOECHUU
BEIIECTBA, XUMHYECKOM CBA3M M 3aKOHOMEPHOCTAX MPOTEKAHHUsS PEaKIUil,
paccMaTpUBAaEMbIX C TOYKM 3pPEHUS XMMHUYECKOW KWUHETUKH M TEPMOJIMHAMHKHU.
N3yuyenne mnepuoanyueckoro 3akoHa W llepuognyueckord CHUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UpPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJCTABICHUSAX O
CTPOEHUHU aToMa. XUMHUYECKasl CBSI3b OOBICHIETCS C TOUKU 3PEHHS SHEPreTHUECKUX
U3MEHEHUN mpu e€ oOpa3oBaHMM M pa3pylICHWH, a TakXKe C TOYKH 3PEHHUs
MexaHu3MOB €€ oOpazoBaHus. l3ydyeHue TUNOB peakUuid  JOMOJHSETCA
(hopMHUpPOBaHUEM NPEJICTABIICHUN 00 3JIEKTPOXMMUYECKHUX MPOIECCaX U ANEKTPOIU3E
pacIuIaBoB U PacTBOPOB BEIIECTB. B Kypce opraHu4eckoil XMMUM MPU pacCMOTPEHHUH
PEAKIIMOHHON CTIOCOOHOCTH COEIMHEHUN yJIesieTcss 0c000€ BHUMaHHUE BOIIpocam 00
AJIEKTPOHHBIX P (eKTax, 0 B3aMMHOM BIUSHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3Max
pEaKIuu.

Oco0oe 3HaueHne UMEET TO, UTO Ha COJEPKAHHE KyPCOB XUMUU YIIyOJIEHHOTO
YPOBHSI U3YYEHMS JJI KIAcCOB ONpeAenEHHOro npoduis (rj1aBHbIM 00pa3oM Ha UX
CTPYKTYPY W XapakTep OTMOJHEHUW K OOIIel cucTeMe MPeAMETHBIX 3HAHUN)
OKa3bIBAIOT BIMSHUE CMEXHBIE peaMeThl. Tak, HarpuMep, B COAEPKaHUN IpeIMeTa
JUISL KJIACCOB XHMMHKO-(Pu3nyeckoro mnpoduiis Ooiblioe 3HadyeHUuEe OyayT HMETh
AJIEMEHTHhl y4yeOHOro Marepuana no oOmeid xumuu. [lpu u3zydeHum mnpeamera B
JAHHOM CJIy4ae akleHT OyAeT c/ellaH Ha OOIIHOCTh METOJOB MO3HaHHUS, OOIIHOCTh
3aKOHOB M TeOpud B XUMHUM M B (PU3UKE: ATOMHO-MOJIEKYJIApHAs TEOPHs
(MonexynsipHas TeOpusl B (PU3UKE), 3aKOHBI COXPAaHEHUSI MAacChl M YHEPTHH, 3aKOHbI
TEPMOJIMHAMMKH, JIEKTPOIN3a, IPEICTABICHUS O CTPOEHUHU BELIECTB U JAPYroe.

B 10 ke BpeMs B cofepaHUM NPEAMETA ISl KIACCOB XMMHUKO-ONOJIOTUYECKOTO
npoduns OGonblIMI ynenbHBIA Bec OyaeT MMeTh opraHuyeckas xumusi. B stom
cllydae MpeaoCTaBIIeTCS BO3MOXKHOCTh AJisi 00jiee 0OCTOSATENBHOIO PacCMOTPEHUs
XUMHUYECKON OpraHU3aluy KJIETKH KaK OMOJIOTMYECKOW CUCTEMBI, B COCTaB KOTOPOU
BXOJST, K IpUMEpPY, TaKu€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUABI, OEJKH,



YIJIEBOMIbI, HYKJIEHMHOBBIE KHUCIOTHI W japyrue. Ilpuw 3ToM 3HaHHMS O cOCTaBe U
CBOMCTBAaxX IIPEACTABUTENIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIyXKaT
OCHOBOM  NIi M3y4YeHUs CYIIHOCTH TMpoueccoB  (OTOCHUHTE3a, JbIXaHUA,
NUIIEBAPCHHUS.

B mmane ¢opMmupoBaHHS OCHOB HAay4YHOTO MHMPOBO33PEHHS, OCBOCHHUS
0OIlIeHAYYHBIX METOJIOB MO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHUS HAayYHBIX
3HAHUI W3y4yeHue npeaMera «XHUMHs») Ha YIrIIyOJIEHHOM YPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Y4YeOHbIMM TIpeIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOjacTeil «EcTecTBeHHO-Hay4HbIe TMpeAMeThl», «MaremaTuka u
uHpopmaTuka» u «Pycckuil sI3bIK U TUTEpATypay.

[Ipu uzyueHun yueOHOro npeamera « XuMus» Ha yriyOJEHHOM YpPOBHE TakkKe,
KaKk Ha YpOBHE OCHOBHOTO M CPEJHEro o0miero oopazoBaHusi (Ha 6a30BOM ypOBHE),
3a/lauyedl TMEepPBOCTENIEHHON 3HAYMMOCTU SIBISieTCS (OPMUPOBAHUE OCHOB HAYKH
XUMHUHU KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEATEIHHOCTU
YEJI0BEKA U OAHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJIBTYphI. Pemenue aToil 3anaun Ha
yIIyOJEHHOM YPOBHE U3y4YEHHUS IPEIMETa MpeanoiaraeT peaau3aiuio TaKuX Hesei,
KakK:

e (QopMupoBaHue TmpeACTaBICHUN: O MaTepUalbHOM E€IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX M TMO3HABA€MOCTHU SIBJICHUI MPUPOJbI, O MECTE XUMHH B
CUCTEME €CTECTBEHHbIX HayK W €€ BeAyled poau B oOecreyeHuu
YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOJIEM 3KOJIOTHUECKOM,
DHEPreTUYCCKOW M TMHINEBOM OE30IaCHOCTH, B Pa3BUTHH MEIUIIMHEI,
CO3/IJaHUU HOBBIX MaTE€pPUAJIOB, HOBBIX UCTOUYHUKOB SHEPTUU, B 0OECIICUYECHU N
PaIMOHAIIBHOTO MPUPOJIONIONIL30BaHus, B (POPMUPOBAHUU MUPOBO33PEHUS U
oOlel KyJnbTyphl YEJNOBEKa, a TaKXKe JKOJOTMYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOIHOU CPELE;

e OCBOCHHME CHCTEMBI 3HAHUH, JIEKAIIUX B OCHOBE XUMHUUYECKON COCTABIIAIOIIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa: (PYHIAMEHTAIBHBIX TOHSTHUH,
3aKOHOB W TEOPUM XUMHUM, COBPEMEHHBIX IMPEICTABICHUN O CTPOEHUHU
BEILIECTBA HA PA3HBIX YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJSPHOM,
HaJIMOJIEKYISIPHOM, 0 TEPMOIUHAMUYECKUX u KUHETUYECKUX
3aKOHOMEPHOCTSIX TMPOTEKAHUS XUMHUYECKUX PpEAKIUA, O XUMHUYECKOM
PaBHOBECHUH, PACTBOPAX U JHUCIEPCHBIX CHUCTEMax, 00 OOIMMX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO ITPOU3BOJICTBA;

e (opmupoBanue y oOyyJaroumxcs OCO3HAaHHOTO NOHUMAaHHS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHWN [JIs1 OOBSCHEHUS
KIIIOUEBBIX WIEH W MpPOOJIeM COBPEMEHHOW XUMUU, ISl OOBSICHEHHS U
MPOTHO3UPOBAHHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOJY;
IPaMOTHOTO pEIIeHHs] TPOOJIeM, CBA3aHHBIX C XMMHUEH, MPOTHO3UPOBAHUSA,



aHaIM3a M OIEHKH C TO3UIUNA AKOJOTHIECKON O€30MacCHOCTH TMOCIEACTBUI
OBITOBOM M TMPOW3BOJCTBEHHOW JEATEIHLHOCTH YEJIOBEKa, CBA3AHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MTEPEPadOTKOM BEILIECTB;

e yriyOJieHHE MPEJCTaBICHUN O HAYyYHBIX METOJIaX IMO3HAHMS, HEOOXOIMMBIX
JUIsT TpUOOpPETEeHUs] YMEHUW OpHUEHTUPOBATHCSI B MHpE BEIIECTB U
OOBSICHEHUSI XHWMHMYECKUX SIBIICHHM, MMEIOIUX MECTO B TMPHUPOJAE, B
MPAKTAYECKON JIEITENLHOCTH U TTOBCEAHEBHOM KU3HMU.

B rmuane peanuzanuu  TEpBOOYEPEIHBIX BOCHUTATENBHBIX U Pa3BUBAIOIINUX
(GyHKUIMA 1IEJIOCTHOM CHCTEMBbI CpEJHEro ooOiiero oOpa3oBaHUsA MpU HU3YUYEHUU
npeaMeTa « XuMus» Ha yriyOoJa€HHOM YpOBHE 0COOYIO0 aKTyaJlbHOCTh MPUOOpETAIOT
TaKue 1EeU U 33/1a4i, KakK:

e BOCIHHUTaHHE YOCXKIAEHHOCTH B MTO3HABAEMOCTH SIBJICHUHN MPUPOABI, YBAKECHUS
K TpOIECCYy TBOpPYECTBA B O0JACTH TEOPETUUYECKUX U MPHUKIATHBIX
UCCIIENOBaHUM B XUMUH, dbopmupoBaHue MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIlMM K OOYYECHHMIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCIHUTaHUIO Ha OCHOBE YCBOCHHUS
00IIeYEeTIOBEUECKNX [IEHHOCTEH;

e Ppa3BHUTHE NO3HABATEIBHBIX MHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
crocoOHocTe oOydvaromuxcsa, (HOPMUPOBAHME Y HHUX CO3HATEIBHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMNPEPHIBHOMY OOpa30BaHUIO KaK
YCJIIOBHIO YCIICITHOM TPo(eCCHOHATbHOW M OOIIEeCTBEHHOM ACATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO W TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e (¢opMupoBaHHE YMEHUH U HABBIKOB Pa3yMHOTO MPUPOIONOJIb30BAHUS,
pPa3BUTHUE HKOJOTUUECKON KYJIbTYphl, TPUOOPETEHHUE OIbITA OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOM AEATENBbHOCTH.

OOmiee 4nMCIIO YacoB, MPETYCMOTPEHHBIX ISl M3YYCHUS XUMHUU Ha YTIIYOJICHHOM
ypOBHE cpeaHero obimiero obpasoBanus, cocrapisieT 204 gacos: B 10 kiacce — 102
yaca (3 gaca B Heeno), B 11 kimacce — 102 gaca (3 yaca B HeJeIo).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpeameT u 3HaUYE€HHE OPraHUYECKON XUMUU, MPEACTABICHUE O MHOTr0oOpa3uu
OpraHUYECKUX COCTUHEHUN.

DNEeKTPOHHOE CTPOEHUE aToMa YIVIEpOJAa: OCHOBHOE U  BO30YXAEHHOE
COCTOSIHMA. BaneHTHbIE BO3MOKHOCTH aroma yriepoja. XUMHUYECKas CBS3b B
OpraHUYeCKUX COeAMHEHUSX. TUmbl THOpUAM3aluu aTOMHBIX OpOUTalneit yrieposa.
MexanusMbl  00pa3oBaHHS  KOBAJIEHTHON cBsis3M  (OOMEHHBIH UM JTOHOPHO-
aKkuenTtopHslid). Tumbl nNEpeKpbIBaHUS AaTOMHBIX OpOUTAEd, G- M T-CBA3M.
OnuHapHasi, BOWHas W TpoWHas cBsi3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJaX
opraHuueckux BemiecTB. IloHsiTue o0 CBOOOAHOM paaukaine, Hykiaeopuiae Hu
anexTpoduie.

Teopus crpoenus opraHndeckux coenqnaeHnid A.M. bytinepoBa u coBpeMeHHbIE
MIPEACTABIICHUS] O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS OPTaHMYECKUX
coeMHeHUd. MoJeKkysipHble U CTPYKTYpHbIE (popMyiibl. CTpyKTypHBIE (HOPMYIIbI
pa3IMYHBIX BUJOB: pa3BEPHyTas, COKpall€éHHas, ckeneTHas. WM3omepus. Bunbl
M30MEpUU: CTPYKTYpHAas, MPOCTPAHCTBEHHAS. DIEKTPOHHBIC dY(DPEKTH B MOJIEKYIaxX
OpraHUYEeCKUX COCTUHEHUN (MHAYKTHUBHBIN U ME30MEPHBIN 3P (HEKTHI).

[IpencraBienne o kiaccupukauu oOpraHudeckux BemiecTB. [loHsTHe o
¢bynkunoHansHOM Tpynne. ['omonorus. I'omonoruueckue psiapl. CuctemaTHdeckas
HOMeHKJIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHaibHbIE Ha3BaHMS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobenHocti ¥ KiIaccupUKalysg OpraHuYecKux peakiuil. OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE PEAKLIUU B OPTraHUYECKON XUMUHU.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHUS BEUIECTB U MX MpPEBpalICHUM:
O3HAKOMJICHHE C 00pa3IaMy OpraHUYECKUX BEIIECTB U MaTepuajaMy Ha MX OCHOBE,
ONBITHl MO MPEBPALICHUIO OPraHUYECKUX BEUIECTB NPU HArpeBaHuu (ILJIABJICHHE,
oOyriMBaHWEe M TOPEHHE), KOHCTPYUPOBAHUE MOJENIEH MOJEKYJl OpraHuYeCKHX
BEILIECTB.

YriaeBoaopoasbl.

Anxanpl. ['omonornyeckuii psin aikaHoB, oOmias ¢GopMyia, HOMEHKJIATypa |
M30MepHst. JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP -
rudpuau3aims aTOMHBIX OpOuTaneil yriepoaa, o-cBsi3b. DuU3MUECKHE CBOWCTBA
aJIKaHOB.



XUMHYECKHE CBOMCTBA QJKAHOB: PEAKUMHU 3aMEIICHUs, W30MEpPU3ALUH,
NErUAPUPOBAHMS, LUKIM3ALMKU, MUPOJM3a, KpeKuHra, ropenusd. lIpencraBienue o
MEXaHU3ME PEaKIUN PaAUKAIBHOTO 3aMEIICHMUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢opMynina, HOMEHKIaTypa U uzomepus. OcobeHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MajbIX (IIUKJIOMPOIAH, IUKIOOYyTaH) U OOBIYHBIX
(IMKJIONEHTaH, HUKIOIeKCaH) [MUKIOoATKaHOB. CrocOObl MOJIyYeHHUs] U MPUMEHEHHE
UKJIOAJIKAHOB.

Ankenbl. ['omoniornueckuii psj ajiakeHoB, oOmias ¢dopmysia, HOMEHKIATYpaA.
DNEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOCHHE MONEKYJ alKeHOB, SP°-THOPHIH3aIMs
aTOMHBIX OpOuTaneil yriaepoja, 6- u n-cBsi3u. CTpyKTypHas U reomeTpuyeckas (1uc-
TpaHc-) uzomepusi. Pu3ndecKre CBONCTBA AIKEHOB. XMMUUYECKUE CBOMCTBA: pPeaKIuu
MIPUCOEANHEHHUS, 3aMEILICHUS B O-IIOJIOKEHUE MPU IBOWHOW CBSI3H, OJIUMEPHU3ALINH U
okuciienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE pEaKIMM Ha JIBOMHYIO CBS3b.
CrocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Krnaccudukaius ankagueHOB (CONMPSKEHHBIE, H30JIMPOBAHHBIE,
Kymyaupoeannvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMUYECKHX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus cOnpsKEHHBIX
aueHoB. CriocoObl MOTyuyeHUs: U MPUMEHEHHUE alIKaJueHOB.

Ankunbl. ['oMonoruueckui psiji aJkuHOB, 0o0IIas (GopMynna, HOMEHKIATypa U
M30MEPUS. DJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKUHOB, SP-
ruOpuau3anmsi aTOMHBIX opOuTanei yriepona. dusnveckue CBOWCTBA AJKHHOB.
XHUMHUYECKHE CBOMCTBA: PEAKIUU MPUCOCAUHEHUS, JUMEPU3AMU U TPUMEPHU3ALINH,
okuciieHusa. KHCI0THBIE CBOWMCTBA aJKWHOB, UMEKOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOWHYIO CBs3b. COCOOBI MONY4YEeHUS U MPUMEHEHHE
AJIKWHOB.

ApomaTrdeckue yriaeBoaopoabl (apeHsl). [[oMonorudeckuii psij apeHoB, oOmas
dbopMyIa, HOMEHKJIATypa U U30MepUs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MoJieKyJibl OeH3ona. dusnyeckre CBOMCTBA apeHOB. XMMUYECKHE CBOMCTBA OEH3011a
M €ro TOMOJIOTOB: pEaKIMU 3aMelIeHUs] B OCH30JIbHOM KOJbIE U YIIIEBOJOPOJAHOM
paaukane, peakuuMd  MPUCOCAUHEHHS,  OKUCIEHUE  TOMOJIOroB  OeH307a.
[IpencraBnenre 00 OPUEHTUPYIOIIEM JCHCTBUU 3aMECTUTENCH B OCH30JIbBHOM KOJIBIIE
Ha TIpUMEpPE AJKWIBHBIX PATUKAIOB, KapOOKCUIHHOMW, THAPOKCUIBLHON, aMHUHO- H
HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOJIA.
[Tonmumepuzarust ctuposna. CrnocoObl MOTYy4YEHUS W MPUMEHEHHWE apOMaTHYECKHX
YIJIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlomyTtHeie HedTsHble ra3pl. HedTh um €€ mpoucxoxiaeHue.
Kamennsplii yronp u mnpoaykTsl ero mnepepadotku. CrocoObl mepepaboTku HedTu:



MEPErOHKa, KPEKUHT (TePMUYECKUH, KATaJTUTHUECKU), PUPOPMUHT, MHPOIU3.
[IponayxTsl nepepaboTKu HEPTH, UX TPUMEHEHHUE B IPOMBIIINIEHHOCTH U B OBITY.

['eneTnyeckas CBSA3b MEXKAY PA3IUYHBIMU KIIACCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOTeHIPOM3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIleHHs] TrajoreHa Ha THAPOKCOTPYMIY, HUTPOrPYyIIy, HUAHOTPYIMIY,
amMuHOTrpynmy. /leficTBue Ha TajJOoreHNpPON3BOAHBIE BOJHOTO U CIIMPTOBOTO PacTBOpa
ménoun. B3anmoaencTBue IUTallOr€HalIKaHOB C MarHueM W UUHKOM. [loHsitwe o
METa/NIOOPraHUYeCKUX  COoeNUHEeHMsIX. VIcrmonp30BaHME — TalOT€HIPOM3BOIHBIX
yTIEBOAOPOIOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKClepUMEHTAJIbHbIE METOAbl HM3YYEHHs BEIIECTB U HUX IPEBpALICHUIA:
u3ydYeHne (PU3UYECKHX CBOWCTB YTJIEBOJOPOAOB (PaCTBOPHUMOCTH), KAa4€CTBEHHBIX
peaklMii YIrJIeBOJOPOJOB pPa3IUYHbIX KiaccoB (oOeclBeYHBaHUE OpPOMHON WM
MOJIHOM BOJBI, pacTBOpa IE€pMaHraHaTa Kajius, B3aUMOJEHCTBUE alleTHIIEHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHApYKECHUE YTiIepoja
U BOJOpO/a B OPraHUYECKUX BEIIECTBaX, MOJyYCHHE STHJIICHA M H3YYCHHE €ro
CBOMCTB, O3HakomjeHue c kojuekiusimMu «Hedts» u «¥Yromp», ¢ obOpasnamu
IJIaCTMAcC, KAay4yKOB W pE3HHBI, MOJECIMPOBAHUE MOJIEKYJI YIJIEBOJAOPOJIOB H
raJIOreHIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucaopoacoaep:xanue oprannyeckue coeAUHEHUsl.

[IpenenvHple omHOaTOMHBIE crmuUpTH.. CTpoeHHe MOJIEKYd (HA Tpumepe
MEeTaHola M 9JTaHoja). ['oMonormueckuid psg, oOmas QopMyna, H3OMEpPUS,
HOMEHKJIaTypa u  kiaccupukauusa. @Dusnyeckue  CBOICTBA  MpeEIesIbHBIX
OJTHOATOMHBIX CIUPTOB. BoaopoaHble CBSI3U MEXIy MOJIEKYJaMH CIHUPTOB.
XUMUYECKHE CBOMCTBAa: peakIMM 3aMEIIeHMs, JerHJpaTaliyd, OKUCICHMS,
B3aMMOJICICTBHE C OpPraHMYECKUMH W HEOPTraHWYECKUMHU Kuciaotamu. KauecTBeHHas
peakiusi Ha OJHOATOMHBIE CIUPTHI. JlelicTBMe STaHONAa W METaHOJia Ha OPTaHU3M
yenoBeka. CriocoObl moTyuyeHusl ¥ MPUMEHEHNE OHOATOMHBIX CITUPTOB.

[Ipocteie adupsl, HOMEHKIaTypa U uzoMepusi. OcCoOeHHOCTH (U3MYECKUX U
XAMUYECKUX CBOMUCTB.

MHoroaroMHble CHOUPTHI — OJTUJICHTIUKONb W TiHumepuH. Dusznyueckue W
XUMHYECKUE CBOWCTBA: PEAKIIMU 3aMEIEHUs, B3aUMOJICHCTBIE C OPTaHMUECKUMU U
HEOPraHMYECKUMHU KHCJIOTaMH, KaueCTBEHHAs PEaKIisl Ha MHOTOATOMHBIE CIHUPTHI.
[IpencraBnenre 0 MEXaHW3ME pEaKIuii HyKJIeoPMIbHOTO 3amMenieHus. JleiicTBue Ha
opranu3m uesnoBeka. CriocoObl MOTy4YeHHs ¥ TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNNBI U
o6enzonpHOro simpa. dusmueckue cpoiicTBa (eHoma. OCOOEHHOCTH XUMHUYECKHX
cBoiictB (enona. KauectBennsie peakuuun Ha ¢eHon. TokcuuHocTh (heHomna.
Crioco0sl mostyueHus u npuMeHnenue gpexomna. GenondopmanpaeruaHas cMoa.



KapOoHmibHBIE COCTUHEHUS — albJCTH/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIIBHOW Tpymnbl. ['OMOJIOTHMYECKUE PSAObl albJACTUIOB U KETOHOB, OOIas
dbopmyna, w3omepus W HOMEHKIaTypa. Du3mdyeckue CBOWCTBA albJCTHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIBJECTUIIOB U KETOHOB: PEAKIIUU MPUCOCTUHECHHUS.
OxkucrieHHe anbJerujioB, KaueCTBEHHbIE peakuuu Ha anpaeruasl. CrnocoObl
MOJy4YEHUS] U TPUMEHEHHE aIbJETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ie/IbHbIE KapOOHOBBIE KUCIOTHL. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M30Mepusi 1 HOMeHKIaTypa. Du3nueckrue CBOWCTBA
OJIHOOCHOBHBIX TMpEACNIbHBIX KAapOOHOBBIX KHUCIOT. BojopoaHble cBSI3U MEXKIy
MOJIEKYJIaMH KapOOHOBBIX KHUCJIOT. XHUMHYECKHE CBOMCTBA: KHUCIIOTHBIE CBOMCTBA,
peakius dTepudUKalMU, PEaKIUU C Yy4aCTUEM YTIEBOJOPOJHOrO pajuKana.
OcoOeHHOCTH  CBOMCTB MypaBbUHOM KHUCJIOTHIL. [loHSITHE O TPOU3BOJHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3Pupax. MHorooOpaszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMPEICIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCJIOT, THIAPOKCUKApOOHOBBIX KHCIOT. [IpencraBuTenu BBICIINX
KapOOHOBBIX KHCJIOT: CT€apuHOBas, MAJIbMUTUHOBAs, OJICUHOBAs, JUHO]Ie8As,
JIUHONEeH08as KACIOThL. CriocOObI MOTYyUYEHUsI U MPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Cnoxuble >¢upbl. ['omonormyeckuii psn, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. DHU3NYECKHEe W XUMHYECKHE CBOMCTBA: THIAPOJIW3 B KHUCIOW U
HIETTIOYHOM cpene.

XKupsei. Ctpoenue, pu3nUecKue U XUMHUYECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCJION U T1ienouHon cpeae. OCOOEHHOCTH CBOMCTB KHPOB, COAEPMKAIIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUpO/IE.

MpL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

O6mias xapakrepuctuka yrieBogoB. Kinaccudukamus yrieBogoB (MOHO-, AU- U
nonucaxapuabl). MoHocaxapuabl: TJIOKO3a, (pyKTO3a, rajakrTo3a, puodo3a,
ne3okcupuOo3a. dusnueckue CBOMCTBA W HaxoXaeHue B npupojge. dorocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKLMHU C YYACTUEM CHUPTOBBIX U AJIbJACTHIHON
IpynI, CHOUPTOBOE U MOJOYHOKUCTOEe Opokenue. IIpuMeHeHHe TIIOKO3bl, €€
3HAYEHHE B JKU3HEACATEIIbHOCTH OpraHusma. Jlucaxapuipl: caxapo3a, MaJbTO3a U
JakTo3a. BoccTaHaBiIMBaIOIIME M HEBOCCTAHABIMBAIOIIME Aucaxapuibl. [ uaponus
nucaxapugoB. Haxoxnaenue B mpuponae u npumeneHue. [lomucaxapuasl: kpaxmad,
[JIMKOTeH U 1esuiono3a. CTpoeHne MakpoOMOJIEKYJ Kpaxmaia, TIJIMKOT€Ha W
1eJuTr0103bl. U3nUeCKUe CBOMCTBA Kpaxmaa U IEJII0JI03bl. XUMUYECKHE CBOMCTBA
KpaxMajla: THAPOJIU3, KAueCTBEHHAs peakius C HOJOM. XUMHUYECKUE CBOMCTBA
[EJUTIOJIO3BL:  THUAPONH3, ToiydeHne dupoB nemtonos3sl. [lorsitue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

OKCIEpUMEHTAIbHbIE METOJbl HM3Y4YEHHs] BEIIECTB M UX MPEBPAIICHUIL:
PacTBOPUMMOCTD Pa3JIMYHBIX CIIUPTOB B BOJE, B3aHUMOJICHCTBUE 3TAHOJIA C HATPHUEM,



OKHCJIEHHE 3TUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO COUpPTA AUXPOMATOM Kaiusg (BO3MOKHO MCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC pPEAKIMU Ha albJIeTuabl (C THUAPOKCUIOM
muammuHcepeopa(l) u ruapokcugom meau(ll)), peakuus ravuepuHa ¢ TUIPOKCHIOM
meau(ll), xuMuueckre CBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI, B3aMMOJICHCTBUE
pactBopa TIoKo3bl ¢ rugapokcuaoM meau(ll), B3auMoaenicTBie kpaxmana ¢ MOJIOM,
pEIICHNE SKCIEPUMEHTANBHBIX 33/1a4 110 TeMaM «CrupThl U heHoIb», «KapOoHOBBIE
KUCIOTHI. CIIOXKHBIE ADUPBD».

A30TCoAep:KalIMe OPraHNYecKre COeUHECHUS.

AMUHBI — OpraHMyYecKhe MPOU3BOAHbIE amMmHuaka. Kriaccudukaiuss aMHUHOB:
anudaTUUeCcKue U apoMaTUUYECKUE; MEPBUYHBIC, BTOPUYHBIC U TpeTUuHbIe. CTpoeHUe
MOJIEKyJ, oOmias ¢opmyiia, HU30MEpHsi, HOMEHKJIATypa W (U3UYECKUE CBOMWCTBA.
XvUMHUYECKOe  CBOMCTBa  anudaTuyeckuxXx  aMHUHOB:  OCHOBHBIE  CBOWCTBA,
ATKWINPOBAHNE, B3aUMOJCHCTBUE NMEPBUYHBIX AMUHOB C a30THCTOM KUCiIoTOM. Conn
AJTKUJIAMMOHHUSL.

AHWINH — NPEJCTaBUTEIb AMUHOB apoMaTuyeckoro psiaa. CTpoeHUEe aHUIIMHA.
B3anmHoe BiusiHUE Tpynn aTOMOB B MOJIeKyJie aHUIMHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWiIMH. CrocoObl TOMydYeHUs U
npuMeHeHne anudaTuieckux aMmuHoB. [lonyueHnne aHuIMHA U3 HUTPOOEH301a.

AmuHokucioTel. HomeHnknatypa u m3omepus. OTaenbHbIE NPEICTABUTENN (-
AMHUHOKHCJIOT: TJIMIMH, AJJaHUH. OU3NYECKUue CBOMCTBA aMUHOKHUCIIOT. XUMUYECKUE
CBOMCTBA AMHHOKHCJIOT Kak aM(OTEPHBIX OPraHUYECKUX COCAMHECHHM, pPEaKIus
MOJINKOHJICHCAIIMKM, O0pa30oBaHUE NENTUAHOW CBsI3u. buonornyeckoe 3HaueHUE
aMUHOKUCIOT. CUHTE3 U THUIPOJIN3 MENTH/IOB.

benkun kak mnpupomanbie monumephl. IlepBuuHasi, BTOpUYHAS W TpETUYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB: THUIPOJIU3, JCHATypalus,
KaueCTBCHHBIC PEAKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs] BEIIECTB M UX MPEBPALICHUIL:
pacTBopeHue OCIKOB B BOJIE, JCHATypalusi OENKOB IpPU HarpeBaHUU, IIBETHHIC
peakiuu Ha  O€NIKH, peIIeHHE DJKCICPUMEHTAIbHBIX 3ajJad 1o  TeMaM
«A3oTconepkalire opraHuueckue coequHeHus» U «Pacro3HaBaHHE OpPraHUYECKHX
COCIUHEHUI».

BricokoMouieKyJISIpHbIE COeINHEHNS.

OCHOBHBIC TIOHSITHS XHMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED,
NOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MNOJUMEPHU3ALNH, CPEIHSS MOJEKYISpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAMHEHUUA —
MOJIUMEPU3ALUS U TTOJIMKOHEHCALIHS.



[Tonumepuble  matepuanbl. [lmacTmaccel  (MOJNMATUIIEH, MOJMIPOINUIIEH,
MNOJIMBUHWIXJIOPUA,  TOJHUCTUPOJ,  MNOJUMETHIMETAaKpWIaT,  IMOJMKApOOHATHI,
nonudTHIIeHTepedTanar). Y Tunmsanus u nepepaboTka IiacTuka.

DnacToMepbl: HaTypaJlbHBIM KaydyK, CHHTETHUECKHE Kaydyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BosnokHa: HaTypanbHbI€ (XJIOMOK, IIEPCTh, HIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

[Tonumeps! crienuManbHOTO Ha3HauYeHUs (TedIioH, KeBiap, 3JIEKTPOIPOBOISIINE
MOJIMMEPHI, OMopasiiaracMble MOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHHs] BELIECTB M MX IPEBPALICHUMN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, PEIICHHE JKCIEPUMEHTaIbHBIX 3adad 1o Teme «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérneble 3anaun.

HaxoxaeHue MoOJIEKyJIsIpHOM (OPMyIJIBI  OPraHMYECKOTO0 COEAMHEHUS IO
MacCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJIAILMX B €r0 COCTaB, HAXOXKIECHUE MOJIEKYIISIPHOU
(GbopMyJIBl OPraHUYECKOTO COEIMHEHHUS 10 Macce (00bEMY) MPOAYKTOB CrOpaHus, MO
KOJIMYECTBY BewlecTBa (Macce, 00BbEMY) MPOAYKTOB pEaKLUUU H/WIK HCXOIHBIX
BELIECTB, YCTAHOBJICHWE CTPYKTYpPHOM (OpPMysbl OpraHM4YeCKOro BEIIecTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WM CIIOCOOOB MOJYYEHUS, ONPEICICHHE 0JIU
BBIX0/Ia TPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peann3zanust MexXnpeaAMETHBIX CBA3EH NMPU U3yYEHUU OpraHn4eckoi xumuu B 10
KJIaCCe OCYUIECTBIIIETCS Yepe3 MCIIOJIb30BAHME KaK OOUIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, NPHUHATBIX B OTIEIBHBIX MPEAMETaX ECTECTBEHHO-
Hay4HOI'O LMKIIA.

OO1iue ecTecTBEHHO-HAy4YHbIe MOHATHUA: SIBJICHHME, HAay4HbIN (haKT, rumoresa,
Teopus, 3aKOH, aHalu3, CHHTE3, KiacCHU(pHUKanus, HaOI0IeHne, H3MEpEeHue,
AKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®usuka: Marepusi, arToM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa,
HHEPreTUYECKUN YPOBEHbB, BEIIECTBO, TE€NO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
¢bu3nyeckre BeIMUNHBI, AUHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus:  kjeTka, oOpraHusM, OJKOCHCTeMa, Owmocdepa, MeTaboIu3M,
HACJICJICTBEHHOCTb, aBTOTPO(HBIA M TeTepoTpOdHBIA THUN NUTaHUsS, OpOKEHHE,
(dboTocuHTE3, IbIXaHKE, OCIKHU, YTIEBOIbI, )KUPbI, HYKJIEUHOBBIE KUCIIOTHI, (PEPMEHTHI.

['eorpacdus: mosne3Hble HCKOMAEMbIE, TOTUIHBO.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PALIMOHAIBHOIO MUTAHMS, MOIOLLUE
CpelCTBa, MaTepUalbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC



OBIIAA U HEOPTAHNYECKASA XUMHUA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX saep. XuMuudeckuil sneMeHT. M3orombl. CtpoeHue
AJIIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIE YHCIA. JHEPreTUYECKHE YPOBHH U
noxypoBHU. AToMHBIE opOuTanu. Kinaccudukanus XuMr4ecKux 3JeMeHToB (S-, p-, d-
, f-omemenTrr). PactipenenieHre 31IEKTPOHOB IO aTOMHBIM OPOUTAIISIM. DIIEKTPOHHBIE
KOH(UTypalluid aTOMOB 3JIEMEHTOB IEPBOrO—4YETBEPTOrO0 MEPHUOJOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOH(pUTypanuu WOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnogmueckuit 3akoH u Ilepmoamueckas cucreMa XUMHAYECKHUX DJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA M lleproIMYecKOr CUCTEMBI
XUMHAYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpHUEH  CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pazyeMbIX UMHU
ITPOCTBIX U CIIOKHBIX BELIECTB M0 IPyNIaM U MEPUOAaM. 3HAYCHUE NTEPUOTUIECKOTO
3akoHa /[.1. MeHaeneena.

XuMH4YecKass CBf3b. Buapl XUMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTaluueckas. MexaHu3smbl 0Opa3oBaHMsl KOBAJEHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIM. DHEPrus U JUIMHa CBs3U. I10JIApHOCTB, HANPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBA3U. KpartHeie cBs3u. BopoponHas — CBA3b.
MexXMONEKYIApHbIE B3aUMOICHCTBHUS.

BaJleHTHOCTP M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBf3b 3JIEKTPOHHOU
CTPYKTYpPBbl MOJEKYJ C UX F€OMETPUYECKUM CTpPOEHHEM (Ha MpUMeEpe COeIUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBienre 0 KOMIUIEKCHBIX COeNMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAUCHUE KOMILIEKCHBIX coequHeHui. [Tonsarue
0 KOOPJIMHAIIMOHHOW XUMMUH.

BemecTtBa  MOJEKYyJISpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHs.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonatue o mucnepcHbix cucremax. VctuHHble pactBOphl. IIpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrocoObl BbIpaXE€HUsI KOHIICHTPAIIUN PACTBOPOB: MaccoBast
NOJIsI  BEIIECTBA B  pacTBOpE, MOJISIpHas KOHUEHTpauus. HacellieHHbIE U
HEHACBIILIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucraminorunaparsl.

Knaccudukanus m HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB. TpHUBUATBbHBIC
HAa3BaHUS OTJIEIbHBIX MPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudpukanms XuMUYECKHMX peakUUid B HEOPraHWYECKOW M OPraHUYECKOM
XUMHUHU. 3aKOH COXPAHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS M MPEBPALLEHUS
SHEPIrUUd NPU XUMHUYECKUX peakiusxX. TemnoBble d3(PPEKThl XUMUYECKUX PpPEaKIIUil.
TepmoxumMuyeckre ypaBHEHUSI.



CKOpOCTh XMMHYECKOW PEaKIuu, €€ 3aBUCUMOCTh OT PAa3IMYHBIX (PAKTOPOB.
I'omoreHHsIe 1 reTeporeHHsie peakuuu. Karanus u katanu3aTtopsl.

OOpatumple U HEOOpaTHMbIC peakmuu. XUMUYecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOTr0 paBHOBecHs. DaKTOpbI, BIUSAIONIME HA IMOJOKEHUE XHUMHUYECKOTO
pPaBHOBECHS: TEMIIEpaTypa, JABJIICHHE M KOHUEHTPALUHM BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunun Jle [latense.

OnexTponuTuyeckas auccounanus. CUIbHbBIC U clladble AMeKTpoinuThl. CTeeHb
mucconnanuu. Cpela BOAHBIX PACTBOPOB: KHUCIOTHAsA, HEUTpasibHas, IIEJIOYHAS.
Bonoponnsiii mokazarens (PH) pactBopa. I'maponu3 coseil. Peakuuu HOHHOTO
oOMeHa.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIbHBIE peaKkIuu. Crenenn OKHCIICHUSI.
Oxucinurens W BOCCTaHOBHUTENb. Ilpolecchl OKHCIEHUST W BOCCTAHOBJICHMS.
Baxneiiiine OKHCIUTEIM W BOCCTAHOBUTENH. MeETOJ 3JIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 pACTBOPOB M PACIIIABOB BEILIECTB.

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHMs] BEIIECTB M UX MPEBPAIICHUI:
pasNioKeHHE TMEepPOKCHJAa BOAOPOJAa B MPUCYTCTBUM KaTaau3aropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEIECHUE PEaKLUUii MOHHOTO OOMEHa, OINpEAesIeHHUE
cpeAbl PacTBOPOB C MOMOILIBID HWHAUMKATOPOB, HW3YUYEHUE BIUSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIHH U TOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

Heoprannyeckasi xummusi.

[Tomoxenne HemeTauioB B IlepuoanMdecKOr CUCTEME XUMHUUYECKHUX SJIEMEHTOB
JI.11. MenneneeBa M OCOOCHHOCTH CTPOSHHUS WX aToMoB. DU3HYECKHE CBOMCTBA
HEMETAJUIOB. AJIIOTPONUSI HEMETAIIOB (Ha MpUMEpE KHUCIOpoja, cephl, Gocdopa u
yriepoaa).

Bonopon. Ilonydenue, ¢usmyeckue U XUMUYECKHE CBOMCTBA: pEaKIUU C
METaJJIaMH U HEMETaJlJlaMU, BOCCTAHOBHUTENIbHbIE CBOWCTBA. ['mapuasl. TorminBHbEIE
AJIEMEHTBL.

lNanorensl. Haxoxaenue B mpupoje, CrnocoObl moiydeHus, (U3UYECKHe U
XUMHUYECKUEe CBOMCTBa. [amoreHoBomopoabl. Baxkneilline KuciopoacoaepKalime
coeIMHEHHUs TajoreHoB. JlabopaTopHbie W TPOMBIIUICHHBIE CIIOCOOBI TMOJTYYEHUS
rajgoreHoB. [I[pumMeHeHne rajJjoreHoB U X COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHbie U TPOMBIIUICHHBIE CIHOCOOBI TMOTYYEHUS
kuciopoaa. dusnyeckue M XMMHUYECKHE CBOWCTBA M MPUMEHEHHUE KHUCJIOpoda H
030Ha. OKCUBI U IEPOKCUBI.

Cepa. Haxoxmenwe B TpuUpOAE, CIOCOOBI TMOMy4YeHUs, (QPUIHUECKHE U
xuMudeckne cBoiictBa. CepoBoopo, cynsdunsl. Okenn cepoi(1V), okenn cepoi(V1).
CepHucrast u cepHasi KHUCJIOTHI B uX coid. OCOOEHHOCTH CBOWMCTB CEPHON KHCIIOTHI.
[IpumeneHnune cepbl U €€ COETUHEHUM.



Azor. Haxoxnenue B mpupone, CHOCOObI TONy4YeHUs, (U3HUECKUE U
XUMHUYECKUE CBOWCTBA. AMMUAK, HUTpUIbl. OKcHIbI a30Ta. A30THCTas M a30THas
KUCJIOTHI U UX coyii. OCOOEHHOCTU CBOMCTB a30THOM KucioThl. [IpruMeHeHue a3oTa u
€ro COeIMHEHUM. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenue B mnpupoje, crnocoObl MOMydeHUsi, (GU3HUECKUE U
xumudeckne cBoictBa. Dochuasl u dochun. Oxcuasl docdopa, ¢ocdopHas
kuciota u e€ comm. [Ipumenenue ¢dochopa m ero coegmHeHui. DochopHbie
ya0OpeHus.

VYriepoa, HaXOXKIeHUE B Mpupoe. AmioTporHbie Moaudukanuu. Ousznyeckue
U XMMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB, OOpa30BaHHBIX yriaepoaoM. Oxcun
yriepona(ll), okcun yrnepona(lV), yronpHast kucinoTta v €€ coiu. AKTUBUPOBAHHbBIN
yroib, aacopouus. dymiepensl, rpadeH, yriaepoaHble HaHOTPYOkHu. lIpumenenue
IPOCTHIX BEIIECTB, 00pa30BaHHbBIX YIIIEPOJAOM, U €r0 COSAUHEHUH.

Kpemuuii. Haxoxzaenue B mnpupoje, cnocoObl MONMydeHHs, (U3HUECKHUE HU
xumudeckue cBorctBa. Oxcupa kpemuusA(lV), kpemMHueBass KUCIOTa, CUJIUKATBHI.
IIprumeHenne kpeMHus 1 ero coennHeHui. CTEeKI0, €ro NoJIydeHue, BUIbI CTEKIIA.

[Tomoxenne MetamwioB B lleproanyeckoil CUCTEME XMMHUYECKHUX SJIEMEHTOB.
OCOoOEHHOCTH CTPOEHUS DJJICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmme
¢usnueckue cBoiicTBa MeTasioB. [IprMeHeHHEe MeTalIoB B OBITY M TEXHUKE.
CmutaBel METAIIIOB.

DJIEKTPOXUMHUUECKUN sl HANpsKEeHUH MeTauioB. O01re crnocoObl MOTydYeHUs
METaJUIOB: THIPOMETAILTYPIHsl, IUPOMETAILTYPIHs, AeKTpoMeTautyprus. Ilonstue o
KOppo3uu MeTayioB. CriocoObl 3a1IUTEl OT KOPPO3HH.

O6mrast xapakrepuctuka wmetawioB |A-rpynmnel  Ilepuoanueckoil cucTeMbl
XUMHUYECKUX 3JIeMEeHTOB. Hatpuil n kanuii: nmoigydyeHue, (GU3NUECKUE U XUMUYECKUE
CBOMCTBa, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUU.

Oo6mrast xapaktepuctuka MetamuioB |lIA-rpynmer [lepuonnueckold CHCTEMbI
XUMHUYECKUX D3JEMEHTOB. MarHuii ¥ KaJplLui: TojyuyeHue, (Qu3snveckue u
XUMUYECKUE CBOWCTBA, NPHUMEHEHHE TPOCTHIX BEHIECTB U HUX COEIMHEHHM.
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHMI: TIONyYeHue, (PU3MYECKUe U XMMHUYECKHE CBOMCTBA, NMPUMEHEHUE
MPOCTOTO BEIIECTBA M €ro COeNMHEHW. AMQoOTepHbIE CBOWCTBa OKCHUAA U
TUAPOKCH]IA ATFOMUHUSA, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OO6miast  xapakTepucTMKa MeTamioB 1oOouHblx noarpynn  (b-rpymmn)
[leproauyeckoil CUCTEMbI XUMUYECKHUX AJIEMEHTOB.

du3znueckue U XMMHYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuabpl u
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u nuxpomarsl, HX
OKHUCJIUTENbHbIE CBOMCTBA. [loilyueHne u mpuMeHeHne XxpoMma.



Ou3nyecKkne W XMMHUYECKHME CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxwneiimme coemunenus  Mapranua(ll), wmapranua(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kamus, €ero OKUCIUTEIbHbIE CBOMCTBA.

@u3nvecKkue U XHMHYECKHE CBOMICTBA Kejle3a M €ro coeauHeHuil. OKCHIBI,
ruapokcuasl u conu xenesa(ll) u sxenesa(lll). [Tonyduenne n npuMeHeHHe xee3a u
€ro CIUIaBOB.

Du3nyUeCcKne U XUMUYECKHE CBOMCTBA MeAu U €€ coenuHeHuil. [lonydenue u
IIPUMEHEHUE MENIU U €€ COCTMHEHUM.

[uuk: mnomydyeHue, ¢GU3MUECKHE W XUMUYECKHE CBOMCTBa. AMboTepHbIE
CBOMCTBA OKCHJA M THJIPOKCHJIA LIUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [IpumeHeHue
IMUHKA U €r0 COCANHCHUIA.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHMs] BEIIECTB M UX MPEBPAIICHUI:
M3ydeHue oO0pa3loB HEMETAJUIOB, TOpeHHE cephl, ¢ocdopa, >Keae3a, MarHus B
KUCJIOPOAE, H3y4YeHUE KoJUuleKuuu «MeTamipl W CIUIaBbl», B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAIUIOB C BOJIOM (BO3MOXHO MCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB), B3aUMOJICUCTBHME ILIMHKA M JKeJie3a C PacTBOPaMU KHUCIOT M
1IeJI04ei, KaueCTBEHHbBIC PEAKIIMM Ha HEOPTAHMYECKUE aHUOHBI, KATHUOH BOJAOpPOa U
KaTUOHbl METAJUIOB, B3aUMOJCHCTBHE THUIPOKCUJIOB AIOMUHUS U LHHKA C
pacTBOpaMM KHUCJOT M ILIEJIOYEH, pEelICHHE SKCIEPUMEHTANIbHBIX 33Jlad MO TeMaM
«l"anorens», «Cepa um e€ coeauHeHUs», «A30T U (ochop U UX COCAUHEHUS»,
«MeTaibl TJIIaBHBIX MOATPYIID, «MeTamibl MOOOYHBIX TOATPYIII.

XUMHUS U KM3Hb.

Ponp xuMuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHS yeioBedecTBa. [lonsTue o
Hay4YHbIX METOJAaX MO3HAHUS U METOJ0JIOTMM HAy4YHOro HccienoBaHus. HayuHbie
MPUHLUINBI OPTaHU3AIMN XUMHUYECKOTO TMPOU3BOJICTBA. [IpOMBIIIIEHHBIE CIIOCOOBI
MOJYYEHUs] BaKHEUIMX BEHIECTB (HA TpUMEpe MNPOU3BOACTBA aMMHaKa, CEpPHOI
KHUCJIOTBI, Me€TaHoa). [IpoMbITIeHHbIE CTIOCOOBI MOTYYSHHUSI METAJUIOB M CIUIABOB.
XUMHUYECKOE 3arpsA3HCHUE OKPYIKAIOWIEH Cpelbl U €ro nocueAacTsus. Poib xumuu B
o0ecrieYeHUN IHEPreTUIECKON 0€30MacHOCTH.

XuMuss W 300pOBbE 4enoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
HCIIOJIL30BaHUS JIEKAPCTBEHHBIX ITpenapaToB. POk XMMUN B pa3BUTUU MEAUITUHBI.

XvMHsI TIUIIA: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIe M00aBku. Ponb xumuu B
o0ecrnevueHrny MUIIeBOi 0€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenactBa. beitoBas xumus. I[lpaBuiia
0€301acHOr0 UCMOJIb30BAHMS MPENAPATOB OBITOBON XMMHH B IIOBCEIHEBHOM KU3HH.

XuMUs B CTPOUTENLCTBE: BAXKHEHUIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XuMHus B CENBCKOM X03sTiicTBe. OpraHnyecKue U MUHEPATbHBIC YIOOPCHHUS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepunainsl a1 35eKTpoHUKH. HanoTexHonornu.

Pacuétnbie 3amaun.

Pacuétel: macchl BemiecTBa WM O00BbEMa Ta30B MO HM3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO M3 YUACTBYIOUIUX B PEAKIIUU BEIIECTB, MACCHI
(o0BEMa, KOMYECTBA BEMIECTBA) MTPOTYKTOB PEAKIINH, €CITM OJHO M3 BEIIECTB UMEET
npuMecH, Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIMU, €CIH OJHO U3
BEIIECTB JJAHO B BHUJE PACTBOpPa C OMNPEACIEHHOM MACCOBOM HOJIEM PACTBOPEHHOIO
BEIIIECTBA, MACCOBOM JOJIM M MOJIIPHOW KOHIIEHTpAllUM BEILIECTBA B PACTBOPE, NOJHU
BBIXOJIa ITPOJAYKTA PEAKIIMU OT TEOPETUYECKU BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBSI3€d MPU U3yYEHUH OOIIE 1 HEOPTaHUYECKOU
xuMuH B 11 Kacce oCcymecTBIsSETCs Yepe3 UCIOIb30BaHUEe KaK OOIINX €CTeCTBEHHO-
HAy4YHBIX TIOHATHM, TAaK W TOHATUH, MPUHATBIX B OTICJIBHBIX MPEAMETAX
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIEC MOHSTHUS: SIBIICHUE, Hay4YHBIH (akT, Tumoresa,
TEOpHs, 3aKOH, aHaliu3, CUHTE3, Kiaccu(UKaius, NEePUOJAUYHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIUPOBAHUE.

dusznka: Marepus, MUKPOMUAP, MAKPOMUP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TONbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUUYECKUIl YPOBEHDb, BEIIECTBO,
TeNno, O00BEM, arperatHoe COCTOSTHME BEIECTBA, WACANIbHBIM ra3, Quiznueckue
BEJIMYUHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kimerka, opraHusm, 3KocrucTema, ouocdepa, MeraboM3M, MaKpo- H
MHKPODJIEMEHTBI, OCIIKH, XUPBI, YIJICBOJIbI, HYKJICHHOBBIC KHCIOTBI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadusi: mMuHepanbl, TOpHBIE MOPOJbI, MOJE3HBIE HMCKOMAeMble, TOILUIMBO,
PECYPCHL.

TexHONOTusA: XMMHUYECKasl IMPOMBIIIJIEHHOCTb, METAJUIyprus, CTPOUTEIbHbIC
MaTepualbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS ITPOMBIIUIEHHOCTD,
(hapmarieBTHUYECKas TPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHUECKUX MPEnapaTos,
MPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pHUaOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA TTPOI'PAMMBI 110 XUMHNHA
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B coOTBETCTBHMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS NpeAMETa «XHMHS» HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUsI  BBIACICHBI  CIEAYIONIME COCTABIAIONIME: OCO3HAHUE
OOy4alolMMHUCA POCCUUCKOM  TIpakJIaHCKOW HWJEHTHUYHOCTH, TOTOBHOCTh K
CaMOpA3BUTHIO, CAMOCTOSITEIIBHOCTA M CAMOONPEAECICHNUIO; HAMYUE€ MOTHBALMU K
OOy4eHHIO; TOTOBHOCTb M CIHOCOOHOCTh OOYYaIONIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMH B OOIIECTBE TMpaBWIaMHM M HOpPMaMU TIOBEACHHS; HAJIM4YUE
MPABOCO3HAHUS, PKOJOTUUECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTbH 1€ U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE  pe3yNbTaThl OCBOCHMS mIpeaMera «XUMHS»  OTPAXKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M TPAKTUYECKON JCSATEIHHOCTU
oOy4Jaronuxcs B MpoIecce peaausaiiui 00pa3oBaTeIbHOM JeITeIbHOCTH.

JIndyHOCTHBIE  pe3yNbTAaThl OCBOCHMS mIpeaMera «XUMHS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OMbBITA TIO3HABATEIBHOW M TIPAKTUUECKON JEATEIIbHOCTU
oOydJaronuxcsi B MpoIlecce peaan3aluu 00pa3oBaTEebHON NESITEIbHOCTH, B TOM
YUCJIEC B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA .

OCO3HaHUsI OOYYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U OOS3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IIPABOIOPAJIKY;

OPEACTaBICHUSI O COLUAJIbHBIX HOpPMax U MpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIBHOCTH MPHU CO3JaHUU YUCOHBIX
MIPOEKTOB, PEIICHUH YUYE€OHBIX U MO3HABATEJILHBIX 3a71a4, BBHITTOJIHEHUHU XUMHUUYECKUX
AKCIIEpUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKYy U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

IECHHOCTHOTO OTHOUIEHWSI K MCTOPUYECKOMY U HAYYHOMY HaCIIEIHIO
OTCUYECTBECHHON XUMUM;

YBaXEHUS K TPOIECCY TBOPYECTBA B 00JIACTH TEOPUM U MPAKTUYECKOTO
MPUWIOKEHUS XWUMHH, OCO3HAHUSA TOrO, YTO JIaHHBIE HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOAEHUM,  KPOMOTJIMBBIX  DKCHEPUMEHTAIBHBIX  TTOHMCKOB,
INOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

VMHTEPECA U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHHHU M MOCIEAYIOIIEM AaHAIN3E
nH(}OpMAITUHU O EPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOTO [TOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3AHHBIE C XUMHUUYECKUMHU SIBICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TFOTOBHOCTH OLICHMBAaTh CBOE IMOBEIECHHE W IOCTYNKM CBOMX TOBapHIIEH ¢
MO3UIMI HPABCTBEHHBIX W IMPABOBBIX HOPM M C Y4ETOM OCO3HAHMS TOCIEACTBUN
MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHMMaHUsl IEHHOCTEH 370poBOro M  0Oe3omacHOro oOpa3a  JKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PHU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMIo/IeHrs TpaBmwiI 0E€30MacHOro OOpallleHusi C BEIIeCTBaMH B  OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOH J€ATEIHHOCTH;

MOHWMAHUA [IEHHOCTH TPaBWJI HMHIWBUAYaJbHOTO H  KOJUIGKTHBHOTO
0€301acHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIINUX 3J0OPOBBIO U JKU3HU JIIO/ICH;

OCO3HaHUsl TIOCTEACTBUNA W HEMPHUATUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHHUKATUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIEeI0BATENbCKON
JEeSATEeIBbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW U IPYTUX BUAAX ACSATEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE y4aCTHE B PEIICHUH MPAKTUUYECKHUX 33/1a4 COLMAJIbHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM
Yrclie HA OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBa)XCHHSI K TPYLy, JIOASIM TPyIa U pe3yibTaTaM TPYJIOBOU ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY  HMHAMBHUIYAJIBbHOH  TPaeKTOPHUH
oOpa3zoBaHus1, Oyayiiel npodeccuu 1 peanns3alii COOCTBEHHbBIX KU3HEHHBIX TIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 0011IeCcTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH II€JIECOO0PAa3HOr0 OTHOIIEHHS K TPHUPOAE KAaK HCTOYHHUKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMIJIC;

NOHUMAaHUSl IJI00AJIBHOTO XapakTepa JKOJOTMYECKUX Mpo0saeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEeibl;

OCO3HaHUsI HEOOXOAMMOCTH HMCTIONb30BAHMS JOCTHKEHUN XUMHUH JUIsI PEIICHUS
BOITPOCOB PALMOHAIBHOTO ITPUPOIOINOIb30BaHHUS;



AKTUBHOI'O HENPUATHUS NEUCTBUN, IPUHOCAIIUX BPEI OKPYKAlOLEH IPUPOIHON
cpelne, yMEHUs NPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOTMYECKHE MOCIEACTBUS
MIPEANPUHUMAEMBIX JEUCTBUN U ITPEAOTBPAIIATh UX;

HAJIM4YXs Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHUS, DKOJIOTHYECKON KYJIBTYPHI,
OIBITA JESTEIBHOCTU IKOJIOIMYECKOW HAIIPABIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B MO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIBHON MPAKTHKE, CTIOCOOHOCTHU
¥ YMEHUS aKTUBHO MPOTHUBOCTOSTH HJIC0JIOTUN XeMO(hoOuu;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMSA

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
1 OOIIIECTBEHHOH MPAKTUKH;

MMOHUMaHUs cHneuu(pUKd XMMHUM KAaK HayKd, OCO3HaHUs €€ poid B
(GOpMHPOBAaHUM PALMOHATILHOTO HAYYHOTO MBIIJIEHUS, CO3JaHUHM LEJIOCTHOIO
IpesCcTaBiIeHUsT 00 OKpY’KaIOLEM MHUpE KaK O €IMHCTBE MPUPOJBl M 4YEJOBEKA, B
NO3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEM M peleHuH MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOW ITUBUIIN3ALINHN:
B €€ TYMaHUCTUYECKOM HANpPABJICHHOCTU M BA)XHOW POJU B CO3JaHMM HOBOM 0a3bl
MaTepUaJIbHOU KYJIbTYphl, B PEIICHUH TJI00aIbHBIX IPOOJIEM YCTOMUMBOTO pa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM M  JKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIOBHI YCIEIIHOTO Tpyla U
AKOJOTUYECKH KOM(POPTHOM KMU3HU KAXKA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOW  TIPAMOTHOCTH: IIOHMMaHUsA  CYLIHOCTH  METOJOB
MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh
MoJlyyaeMble 3HaHMs JJIsl aHaJIM3a U OOBSCHEHUS SIBJICHUH OKpYXKaIOIIEero Mupa H
MPOUCXOMASIINX B HEM M3MEHEHUH, YMEHUs JiejlaTh 0OOOCHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LIEJIbIO MOTYYEHHUs JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~HMCHOJb30BaTh XHUMHUYECKUE 3HAHUS Jis
penieHus NpoOJieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeCca K MO3HAHUIO, UCCIIEN0BATEIBCKON IESITENBHOCTH;

FOTOBHOCTM U CHOCOOHOCTM K  HENpephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHMM 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJAa B pasziMyHbIX cdepax npodeccuoHanbHOU
NEATEIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeTanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTpaMMBbI 10 XMMHUU Ha YPOBHE
CpemHero o01ero oopa3oBaHus BKIIOYAIOT:



3HAYMMBbIE TUISL dbopMupoBanus MHPOBO33pPEHNUS o0yyaromuxcs
MEXIUCIHUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAyYHbIE MOHSTHS, OTPAKAIOIINE
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEUU(PUKY METOJOB ITO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SIBICHUE,
IPOLECC, CUCTEMA, HAy4yHBIM (DaKkT, IPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIEA0BAHNE, HAOIIOACHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCalbHblE Y4YeOHbIE JEHCTBUSA (IIO3HABATEJbHbIE, KOMMYHHUKATHUBHBIE,
peryJaTUBHBIE), obOecreunBaronyie GopmMupoBaHUe (YHKIMOHAIBHON T'PaMOTHOCTH
U COLMAIIbHON KOMIIETEHLUU 00yYaroInXCs;

CIOCOOHOCTh OOYYaIOIMXCSI UCIOJIb30BAaTh OCBOCHHBIE MEXAUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS WU  yHUBEpPCAIbHbIE y4dyeOHbIE  JEHUCTBUA B
ITI03HABATEIIbHOW U COLUAIIBHOW MPAKTHUKE.

MeranpenMeTHble  pPe3yibTaTbl  OTPa)karOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMU NIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA

1) 6a30BbIe JIOTHYECKHE NEHCTBUA:

CaMOCTOSITEJIbHO dhopMyIHpoBaTh u aKTyaJu3UpPOBaTh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTNpENeNATh eI JeATCIbHOCTH, 3ajJaBas TMapaMeTpbl U KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTH PE3YJIbTaThl ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIb30BaTh MPHU OCBOCHMHM 3HAHWM TPUEMBI JIOTMYECKOTO MBIIIJICHHUS:
BBIJICJISITh XAPAKTEPHbIC MPU3HAKU TMOHSATUM M YCTaHABJIMBATh MX B3aWMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOUIME TMOHSATHUS IJII OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBIICHMI;

BBIOMpATh OCHOBAHMS M KPUTEPUH JIUIS KJIAaCCU(PUKAIIUN BEIICCTB U XUMHYECKUX
pEaKLNiA;

yCTaHABJIMBaTh  MPUYMHHO-CJICACTBEHHBIE CBS3M  MEXIYy  HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUThH JIOTHYECKHE pacCyXJeHus (MHAYKTUBHbBIC, JCAYKTUBHBIC, IO
AQHAJIOTHMH), BBIABISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B paccMaTpHBaeMbIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

IPUMEHSITh B MPOLIECCE TMO3HAHMS HCIOJIb3YEeMble B XUMHUHM CUMBOJHUYECKHUE
(3HaKOBBIE) MOJIENIH, MPEeOOPaA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HAK (CMMBOJ) 2JIEMEHTa, XUMU4ecKas (opMyIa, YyPaBHCHHE XUMHUECKOU PEaKITuu —
MpU PEIICHNH YYEOHBIX TIMO3HABATENBHBIX W MPAKTHUYECKUX 3a7ad, MPUMCHSTH
Ha3BaHHbIE MOJICNIbHBIC MPEJCTABICHUS /JISI BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbI€e MCCIIeI0BATEIbCKHE TeiiCTBUA:



BJIQJIETh OCHOBAaMHM METOJOB HAYYHOTO ITO3HAHMSI BELIECTB W XUMHUYECKHUX
pEeaKLNiA;

(GopMyTUpPOBATH LIETH U 3a/1a4l UCCIICOBAHMSI, UCTIOIb30BATh TOCTABICHHBIC U
CaMOCTOSITENIBHO CPOPMYJIUPOBAHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA IO3HAHUS
U OCHOBbl i1 (OpMHpOBaHMS THUIIOTE3bl IO IPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQZIETh HABBIKAMH  CaMOCTOSITENIBHOTO  IUIAHUPOBAaHUS M MPOBEIECHUSA
YUYEHUYECKUX 3KCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a XOJO0M
pouecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyJIUpOBATH
000O0IIEHUsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJITATOB HMCCIIEIOBaHUS,
COCTaBJIATh OOOCHOBAHHBIM OTYET O MpOJEIaHHOMN paboTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HUCCIEeNOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH, IPOSIBISTH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIBHOMY ITOUCKY
METO/OB pELICHUs MPAaKTUYECKUX 3aJad, IPUMEHEHUIO pPa3JIMYHbIX METO/0B
MO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OpUEHTHUPOBAThCA B  PA3IUYHBIX HUCTOYHHUKAX HUHGMopmanuu (Hay4dHO-
NOMYJISIpHAs TUTEpaTypa XUMUYECKOTO COJEpKaHusl, CIIPABOYHbIE TTOCOOUS, PECYPChI
WNurepHera), aHanu3upoBaTh HWH(OpPMAIMIO  PA3IUYHBIX BHUJIOB ©  (OpM
MPEACTABICHUS], KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMyIMpOBaTH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJbI NPHU TOHUCKE U
otoope wuHbOpPMAIIUM, HEOOXOAUMOM JJIS  BBINIOJHEHUS  y4eOHBIX  3a7ad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BAHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOUPATh ONTUMANIbHYIO (POpMY MpeicTaBlIeHUs HHPOpMaLUn
(cxeMbl, rpaduKH, JUarpaMmbl, TaOJUIIbI, PUCYHKHU U IPYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUYECTBE CPEACTBA MPHU paboTe C XUMUUYECKOU
uHpopmanuen: NPUMEHSITh MEXNpeaMeTHbIe ((QU3MYecKue M MaTeMaTHYeCKHE)
3HAKW U CUMBOJIbI, (OpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIBb30BAaTh 3HAKOBO-CMMBOJIHNYCCKHUC CPEACTBA HATTISATHOCTH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ UAJIOTa W/WIIN
JIMCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTEIHHO
BBITIOJTHCHHUS TIPEIOKEHHON 3a1a4H;



BBICTYNAaTh C TMPE3CHTAIMEH pe3ylbTaTOB TO3HABATEIBLHOW EATEITHLHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBHITIOJHEHUN
XUMUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONW pabOThl MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaau3alui yueOHOro MPoeKTa, U (POpMyYIHUPOBATH BEIBOIBI TI0
pe3ynbTaTaM IMPOBENEHHBIX HMCCICAOBAHUN IMyTEM COTJIACOBAHUS TO3MIMA B XOJE
00CyXeHusI 1 0OMEHAa MHEHUSIMHU.

PeryisiTuBHbIE YHMBeEpPCAJbHbIE Y4eOHbIe HelCTBHSA:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILIECTBJIATH CBOK I103HABATEIbHYIO
HESTENIBHOCTh, ONpenessass €€ Leau M 3aJadd, KOHTPOJIMPOBaTb M IO MeEpe
HEOOXOJUMOCTH KOPPEKTUPOBATh MpeAJiaraéMblii  alroOpuTM JAEUCTBUA  mIpu
BBIIIOJTHEHUM Y4e€OHBIX M HCCIENOBATEIbCKUX 3a/Jay, BbIOMpaTh Haubosee
3¢ (PexTUBHBIA €cMOCOO WX pemeHuss C Y4YETOM TMOJYyYEHUs HOBBIX 3HAHUUA O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBJIATh CAaMOKOHTPOJb JIESITEIBHOCTH HAa OCHOBE CaMOAaHAIM3a |
CaMOOLEHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOSHHS MPOTpaMMbl [0 XMMHUHU Ha YIIIyOJIEHHOM
YPOBHE Ha YpOBHE CPEIHEro o0Iiero oOpa3oBaHUs BKJIIOYAIOT crieUUPUUEecKue s
y4eOHOro mpenMera «XUMUs» HayyHble 3HaHHUS, YMEHHUS U CHOCOObI ACHCTBUHN MO
OCBOEHUIO, MHTEPIIPETAllMM U TNPeoOpa3oBaHUIO 3HAHUM, BUABI JESATEIBHOCTH I10
MOJIyYUEHUI0O HOBOIO 3HAHUS M NPUMEHEHUIO 3HAHUM B pPa3iMuYHBIX Y4eOHBIX
CUTYyallUsIX, 4 TAKXKE B PEAJbHBIX JXKM3HEHHBIX CUTyalUsX, CBS3aHHBIX C XUMHEN. B
MIPOTPaMME IO XUMHH NPEAMETHBIE PE3YJIbTAThI MPEICTABIEHBI 10 TOAAM U3YUYEHUS.

10 KJIACC

[IpenmeTHbIe pe3ysIbTaThl OCBOCHUA Kypca «OpraHndeckass XuMHs» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUM: O MECT€ W 3HAYCHHH OPTraHHYECKOMN
XUMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 0OOECIEYEeHUH YCTOWUYHUBOIO
Pa3BUTHS YEJIOBEUYSCTBA B PEIICHHHM IPOOJIEM 3KOJOTHYSCKOM, DHEPIeTHUYECCKON M
MUAIIECBOM OC30IMaCHOCTH, B Pa3BUTUU MEIAUIIMHBI, CO3JaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HCTOYHUKOB PHEPIHH, B 00ECIICUCHUH PAIMOHAIBLHOTO MPUPOIOTIOIb30BaAHMUS,
B (OpMHUpPOBAaHMM MHUPOBO33PEHUS W OOIIEH KyJbTYphl YEJIIOBEKa, a TaKKe
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/IOPOBBIO M IPUPOTHOM CPEJIE;

BJIAJICHUE CHUCTEMOH XHMHYECKHUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATal0IIME MOHITUA — XUMUYECKUU BJIEMEHT, aTOM, SIIPO M DJIEKTPOHHAs
obOoylouka aroma, S-, P-, d-aToMHBIC OpOWTaIH, OCHOBHOE U BO30YKIEHHOE



COCTOSIHUSI ~aToOMa, TUOpUAM3alMS AaTOMHBIX OpOuTaned, HOH, MOJEKYJa,
BAJICHTHOCTb, AJIEKTPOOTPHUILIATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 0O0BEM, YIIIEPOIHBINA CKeNeT, (PyHKIHOHAIbHAsS
rpynmna, paaukan, CTPYKTypHble (opmyibl  (pa3BEPHYThIE, COKpAIEHHBIE,
CKEJIETHBIC), HU30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuuecKkas,
ONTHYECKAs ), ©U30MEPBI, TOMOJIOTUYECKUIN P, TOMOJIOTH, YIJIEBOJIOPObI, KHCIOPOI-
M a30TCOJAEpKALIME OPraHUYECKUE COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHUSI; TEOPUH, 3aKOHBI (IEPUOUUECKUN 3aKOH
. 1. MeHnneneeBa, Teopus CTPOCHHSI OopraHudeckux BemectB A. M. bytieposa,
3aKOH COXPAHEHUsI MAacChl BEILIECTB, 3aKOH COXPAHEHHS U MPEBPALLCHUS JHEPTUH TIPH
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIekKAlMEe B OCHOBE IOHUMAaHUA MNPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKHUX SIBJICHUW; MPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakuuii, TEPMOJUHAMUYECKUX U KUHETUUECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHMUS,
O B3aMMHOM BIIUSIHUM aTOMOB W TPYIIl aTOMOB B MOJEKyJax (MHIYKTUBHBIA U
Me3oMepHbI dddekTri, opueHTanTsl | u Il pona); gakronornueckue cBeneHUs O
CBOMCTBax, COCTaBe, MOJYy4YEHHUH U O€30MaCHOM HCIIOJIb30BAaHUU BaXKHEHIINX
OpraHUYECKUX BEHIECTB B OBITY U MPAKTHUYECKOW NEATEITHHOCTH 4YeJIOBEKa, OOIIMX
HAayYHBIX TPUHIMIIAX XUMHUYECKOTO TPOM3BOJACTBA (HA MpUMEpPE MPOU3BOJICTBA
MeTaHoJia, iepepadboTku HePTH);

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIISITh XapaKTEPHbIC NPU3HAKU TOHSITHH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUII;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJISi COCTAaBJIEHHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJ OpraHUYECKUX
BEILECTB;

COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKIUN U PACKPHIBATH MX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii MIOCPEJICTBOM COCTAaBJICHHUS
ANIEKTPOHHOTrO OanaHca »dTUX peaklMil, peakuuid HMOHHOro OOMeHa MyTEéM
COCTaBJICHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;

M3TOTaBJIMBATh MOJIEIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB JIJIsl MILTIOCTPAIIUU UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHHUM: YCTAaHABJIMBATh NPUHAICKHOCTh HW3YUYECHHBIX
OpPraHUYECKUX BEIIECTB MO KX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpymnme COEIWHEHWH, JaBaTb WM Ha3BaHUS IO CHCTEMaTHYEeCKOU
Homenkinatype (IUPAC) u mpuBOoAWTh TpUBHAIBHBIC HA3BAHUSA [JISI OTACIBHBIX
MIPEJCTABUTENICH OPraHMYEeCKUX BEIIECTB (ITUJIEH, AllETUJIEH, TOJYOJ, TJIMIEPHUH,
ATUWICHITIUKONb, (eHosn, dopmanbaeruy, aueraibleru, aieToH, MypaBbUHAs



KHUCJIOTA, YKCYCHAasl KUCIIOTa, CTE€apUHOBAs, OJICMHOBAs, MaJbMHUTHUHOBAsS KHUCIOTHI,
[JIMIUH, aJaHWH, MajibTo3a, (PYKTO3a, aHWIMH, NWBUHWJ, W3OMPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOPMHUPOBAHHOCTh yYMEHHUSI OMNPENEIATh BHUJl XUMHUYECKOM CBA3M B
OpraHUYeCKUX COCAMHEHUSX (KOBAJIGHTHAs W WOHHAs CBS3b, OG- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPHUMEHSATh TOJOXKCHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytiepoBa st 0ObsiCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOECHUS;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HU3UUECKUE
M XUMHYECKHME CBOMCTBA THUIHMYHBIX MPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, LIMKJIOAIKAHOB, aJKEHOB, aJIKaJUEHOB, AJIKHUHOB,
apOMaTUYECKUX YTJIEBOJOPOJAOB, CIHUPTOB, aJbJIECTUAOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX U CJOXHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHHN UM aMHHOB,
AMUHOKHUCIIOT, OEJIKOB, yIiIeBOAOB (MOHO-, M- U TOJIMCAXaPHJIOB), UIUTFOCTPUPOBATH
T€HETUYECKYIO CBS3b MEXJYy HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIUX XHMHYECKUX
pEeaKIHii C UCIONB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMHUPOBAHHOCTh YMEHHUS TIOJATBEPXKAATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCIUHEHUN OT
KPAaTHOCTH M TUIIA KOBAJICHTHOU CBS3U (G- U T-CBSI3M), B3AUMHOTO BJIMSHUS aTOMOB U
rpylm aTOMOB B MOJIEKYJIaXx;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIIEBOJOPOTHOTO
ChIpbs (HE(DTh, IPUPOAHBIN Ta3, YTOJIb), CIIOCOOBI €r0 MEPEePadOTKU U MPAKTHUECKOE
MIpUMEHEHUE TTPOYKTOB MEPEPabOTKY;

c(hOpPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUW O €CTECTBEHHO-HAayYHBIX
METO/JaX MO3HaHUS — HaOJMIOJECHUH, U3MEPEHUHU, MOIECIMPOBAHUHU, SKCIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) 1 YMEHUSI IPUMEHSITh 3TU 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH OCHOBHBIE OMEPAlMUd MBICTUTEIHHON
NEATeIbHOCTY — aHaJM3 U CHHTE3, CpaBHEHHE, 0000IleHHE, CUCTEMAaTHU3alluIo,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — JJI1 U3y4YECHUsS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU WM TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MNPEAMETOB sl
0oJjiee OCO3HAHHOTO TOHMMAHHUS CYIIHOCTH MAaTEpPUAIbHOIO €IWHCTBA MUpA,
UCIOJIb30BaTh CHCTEMHbIE 3HAHMS O OPraHUYECKOM XUMUHU i1 OOBACHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI TI0O XUMUYECKUM (HOpMYyIam
U ypaBHEHUSM XUMHUYECKUX PEAKIUH C WCIOJIb30BAaHUEM (DU3UUECKUX BEITUUHMH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIECTBA C



KOJTMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKICHUIO XUMHUYECKOH (HOPMYIIBI
BEIIECTBA IO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKUX JJIEMEHTOB, MPOIyKTaM
CrOpaHus, TUIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATh C
MO3UIUN SKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NEATEeIbHOCTH YEJIOBEKa, CBA3AHHOW C IepepadOTKON BEIIECTB, HCIOJIb30BAThH
MOJIYYCHHBIC 3HAHUS IS MPUHATHS TPAMOTHBIX pElIeHUH MpoOjieM B CHUTyaIrusXx,
CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSATENIBHO IUJIAHUPOBATh M MPOBOJUTH
XUMUYECKUN OKCIEPUMEHT (TMOJIydeHHE U HW3YYEHUE CBOWCTB OPraHUYECKUX
BEIIECTB, KAYECTBEHHBIE PEAKIMU YIVIEBOJOPOJOB PA3JIMYHBIX KJIACCOB W
KUCJIOPOJICOJIEPKAIMX OPraHUYECKUX BENIECTB, PEIICHUE AKCIEPUMEHTAIBHBIX
3a/lad [0 PAclO3HaBAaHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJICHHEM TIPaBUII
O0e3omacHoro oOpamieHusi ¢ BEHIeCTBAMU W JIADOPATOPHBIM  00OPYIOBAHUEM,
dbopMmynupoBaTh 1€JIb UCCIEAOBaHUS, TMPEACTABIAThL B pa3IUyHON  (opme
pEe3yJIbTAThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

coOM0/IaTh TMpaBUiia SKOJOTUYECKU I1eJIeCOO0OPa3HOro TMOBEACHHS B OBITY U
TPYAOBOW JEATEIBHOCTA B LEJSAX COXPAHEHHUS CBOETO 340POBbs, OKPYKAIOILIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCUYECKOTO JECHUCTBUA HA KUBBIE OpPraHU3MBbI
OIPEICIEHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAs cMbICH rtoka3arens [TJIK;

aHAJIM3UPOBATh 11€JIECO00PAa3HOCTh TMPUMEHEHUS OPraHMYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh yYMEHUN: OCYIECTBIISITh IICJICHANIPABICHHBIA MOUCK
XUMUYECKON MHGOpPMAIMU B Pa3IMUHBIX UCTOUYHHMKAX (HaydyHas U ydyeOHO-Hay4dHas
JTuTEpaTypa, CpelcTBa mMaccoBoii nH(opmainuu, UHTEpHET U Apyrue), KPUTHUECKH
aHATM3UPOBATh XUMUYECKYI0 MHGOpMAIHIO, repepadaTbiBaTh €€ W MCIOIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.

11 KJTIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO011as 1 HeopraHU4ecKasi XUuMHUsH
OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEJACTABICHUM: O MaTePUATBLHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUN MPUPOJIbI, O MECTE U 3HAYCHUU XUMUU
B CUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00€CIeYeHUN YCTOMYMBOTO Pa3BUTHS, B
pEIIeHUN TPOOJIEM 3KOJIOTHYECKOM, dHEPTeTUUECKOW U THINEBON OE30MacHOCTH, B
Pa3BUTUU MEIULIMHBI, CO3JJaHUHA HOBBIX MAaT€pUAJIOB, HOBBIX UCTOYHUKOB SHEPIUH, B
oOecrieueHn  PAIMOHAJIBLHOTO  MPUPOJOMOJIB30BAaHUS, B (OPMHUPOBAHUU



MHUPOBO33pEHUsI M O0OWeH KyJabTyphl 4YelOBEKa, a TakXKe OKOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOHOM CpeneE;

BJIAJICHNE  CUCTEMOM  XMMHWYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATUSA — XUMUYECKUAN AJIEMEHT, aTOM, PO aToMa, U30TOIIbI,
JNIEKTPOHHAs 000JI0YkKa aroma, S-, P-, O-aroMHBIE OpOUTAIM, OCHOBHOE W
BO30Y>KIEHHOE COCTOSIHMSI aroma, THOpUAM3aIs aTOMHBIX opOuTaneil, WOH,
MOJIEKYJIA,  BAJEHTHOCTb,  JJEKTPOOTPULIATENBHOCTb,  CTEIEHb  OKHMCIICHMS,
XUMHUYECKass CBsA3b (KOBaJEGHTHAs, MWOHHAs, MeTa/lInyecKas, BOJOPOJHAs),
KpUCTAJUIAYECKasl pelmeTka, XHMHUYECKas peakilus, pacTBOp, JJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI,  DJIEKTPOJIUTHUYECKas JUCCOLMALMs, CTEINEHb JIHUCCOLMALINH,
BOJIOPOJIHBIN  TMOKa3aTelib, OKUCIUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(P(DEKT
XUMHAYECKON PEaKIUU, CKOPOCTh XMMHYECKOM PEaKUU, XUMHUYECKOE PABHOBECHE;
TEOPHH U 3aKOHBI (TEOPHSI JIEKTPOIUTUUECKON TNCCONUALUH, IEPHOJUIECKUI 3aKOH
.. MenneneeBa, 3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPaHEHUS U
IIPEBPAILCHAS] DHEPIUM IIPU XMMHUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEILECTB, 3AaKOH JEWUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUHN S3bIK
XUMHH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIINE B OCHOBE MOHMMAaHUsA NPUYHUHHOCTH
U CUCTEMHOCTH XMMHWYECKUX SIBJICHUM; COBPEMEHHBIC IIPEICTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJSPHOM YpPOBHSX;
MPEACTABICHUS] O MEXAaHU3MAaX XUMHUYECKUX PpEAKUHUW, TEPMOIWHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUsA, O XUMHYECKOM DPaBHOBECHH,
pacTBOopax M JUCIEPCHBIX cUCTeMaX; (DaKTOJIOTMUECKHE CBEJCHHUS O CBOWCTBAX,
cocTaBe, IMOJIyYeHUU U 0e30IaCHOM HCIOJIb30BAHMM Ba)KHEWIINX HEOPraHUYECKHX
BEUIECTB B OBITY W MPAKTUUYECKOW JESATENIbHOCTH 4YEJIOBEKa, OOLIMX Hay4HbIX
MIPUHLNNAX XUMHYECKOTO MTPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHUM: BBISBIATh XapakKTEpHbIC MPU3HAKUA TOHATHM,
YCTAaHABJIMBAaTh HX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIUME IOHATHSA IIPH
ONMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUSI HCIOIb30BATh XUMUYECKYIO CHUMBOJIMKY JJIsi
cocraBieHust  GOpMyd  BEUIECTB U YpPaBHEHUA  XMMHUYECKHX  PEAKIIM,
cuctematuyeckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEessATh BaJCHTHOCTh M CTENEHb OKUCICHHS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHUSX, BUJ XHUMHYECKOW CBs3M (KOBAJICHTHas,
WOHHAs, METaJZIM4ecKas, BOJOpPOJHAs), THUIl  KPUCTAIMYECKOW  PEIETKU
KOHKPETHOTO BEILIECTBA;

c(OpMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUA
XUMHUYECKON CBSI3U W THUIA KPUCTAUIMYECKOW PpEemETKH, OOMEHHBIH M JOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHON CBS3H;



c(OpPMUPOBAHHOCTh YMEHHUH: KJIacCU(UIMPOBATH: HEOPraHMYECKHE BEIIECTBA
[0 UX COCTaBY, XUMHUYECKHE PEAKIMHU MO PA3IMYHBIM MMPU3HAKAM (YHCILy U COCTABY
pearupyromux BEHIECTB, TEIUIOBOMY dS((EeKTy peakuuu, WU3MEHEHUIO CTeneHe
OKHCIIEHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTaju3aropa U JpyTue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHUS U KPUTEPHUH AJIs KiIacCU(UKALIMKM U3y4aeMBbIX
BEILIECTB U XUMUYECKUX PEAKLINN;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICH Mepruoanyeckoro 3akona /1. M.
MenneneeBa U JIEMOHCTPUPOBATh €TI0 CHCTEMATU3HUPYIOLLYI0, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (DYHKIUY;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB
M MOHOB XMMHMYECKHX JJIEMEHTOB IIEPBOrO—4ETBEPTOro nepuoaos llepmoamveckon
cucrembl J[.MI. MenneneeBa, HUCNONb3ys MOHATUS «IHEPIrETUYECKUE YPOBHW»,
«IHEPTeTHYECKHE MOIYPOBHM», «S-, P-, O-aToMHBIEe OpOWUTANTN», «OCHOBHOEC H
BO30YKIEHHOE HHEPreTUYECKUE COCTOSIHUS aToMay; OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHHSI CBOWMCTB XMMHYECKMX JJIEMEHTOB M UX COEAUHEHUW MO MEPUOJIAM M
rpynnam Ilepuommueckon cucremsl [[. M. Menneneesa, BaJeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX AJIEKTPOHHBIX 000JIOUEK;

cOPMHPOBAHHOCTh ~ YMEHHUI:  XapaKTepu3oBaTh  (OMHUCHIBaTH)  OOIIME
XUMHYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB, IIOATBEPKAATH CYLICCTBOBAHUE
TEHETUYECKOU CBSI3U MEXKAY HEOPraHNYECKMMU BEHIECTBAMM C MOMOILIBIO YPABHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMM;

cOPMUPOBAHHOCTh ~ YMEHHUS  pacKpblBaTb  CYIIHOCTb:  OKHUCIHMTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIMA MOCPEACTBOM COCTaBJICHMSI AJIEKTPOHHOro OanaHca
ATUX peaKLUMi; peakuil HOHHOrOo oOOMEeHa MyTEM COCTAaBJIIEHUS HMX TOJHBIX U
COKpAILEHHBIX VMOHHBIX YPaBHEHHI; peakuui TUAPOJIN3A, peaxkuuin
KOMILJIEKCO0Opa3oBaHus (Ha MpuMepe r’IpOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);

chOPMUPOBAHHOCTH ~ YMEHHUS  OOBSCHATH 3aKOHOMEPHOCTH  NPOTEKAHMS
XUMUYECKUX PEAKUUHA C YYETOM HUX HHEPreTUUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHHSI CKOPOCTHM XUMHYECKOW pEaKUWH B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TaK)Ke XapaKTep CMEUICHUS XMMUYECKOrOo PaBHOBECHUS MOJ BIUSHUEM
BHeWIHUX Bo3aeicTBuid (mpunuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMUYECKUE PEAKIIUH, JSKaAIIIE
B OCHOBE MPOMBIIIJICHHOTO TOJYYEHHUS! CEPHON KUCIIOThI, aMMHaKa, OOII1e HayYHbIE
OPUHIUIBL ~ XUMUYECKUX  MPOMU3BOJCTB;  LEJIECOOOPA3HOCTh  NMPUMEHEHHUS
HEOPraHWYECKUX BEIECTB B IPOMBIIUIEHHOCTH W B OBITY € TOYKHM 3pEHUS
COOTHOILIEHHSI PUCK-TI0JIb3A;

c(OpPMUPOBAHHOCTh BJAJEHUS CUCTEMOW 3HAHMA O METOJaX HAYYHOTO
MO3HAHUS SIBICHUW TPUPOIBl — HaOJIIOACHHE, HW3MEpPEHHe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peajbHbI M MBICICHHBIN), UCIONb3yEMbIX B €CTECTBEHHBIX HayKax,



YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTATHPHOM UCCIICIOBAHUU BEIIECTB U
TUTsI OOBSICHEHHSI XUMUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MPUPO/IE, MPAKTHISCKON
JESATETLHOCTH Y€JI0BEKa U B TIOBCEAHEBHOM JKU3HU;

c(OpPMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aHMOCBSI3b XMUMHUYECKUX 3HAHUU C
MNOHATUSIMU W TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO MMOHUMAHUS MaTePUATIHFHOTO €TMHCTBA MHPA;

c(hOpPMHUPOBAHHOCTh YMEHHS TPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM TOHSATHI
«MaccoBasi J0Jis BeEIlecTBa B PAcTBOPE» U «MOJISIpHAs KOHIICHTPALMSI»; MAaCChI
BELIECTBa WIM 00bEMA raza MO H3BECTHOMY KOJUYECTBY BEILECTBA, Macce WIU
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIUIOBOrO 3 deKTa peakiuu;
3HAQ4YEHUs BOJOPOJHOrO TOKAa3aTesisi pacTBOPOB KHUCIOT W IIENOYEeH C HM3BECTHOU
CTENEHBI0 JuccolManuu; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA
pEeaKIMM, €CIM OJHO U3 UCXOJHBIX BEIIECTB JaHO B BUJE PACTBOpA C OMPEIEIEHHOM
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B U30BITKE (UMEET MPUMECH);
JI0JTA BBIXOJIa TIPOAYKTa PeaKIuu; 00bEMHBIX OTHOIICHHA Ta30B;

c(hOPMHPOBAHHOCTh YMEHHUW: CaMOCTOSATEIHHO IIJIAHUPOBATh M IPOBOJUTH
XUMUYCCKUN SKCTIEPUMEHT (TIPOBEICHNE PEaKIMii HOHHOTO OOMEHa, IMMOATBEPKICHUE
KaueCTBEHHOT'O0 COCTaBa HEOPTaHWYECKUX BEIIECTB, OMPEICICHUE CPEIbl PACTBOPOB
BEIIIECTB C TIOMOIIBI0O MHANKATOPOB, U3YUYEHUE BIUSHUS PA3TUYHBIX (DAKTOpOB Ha
CKOPOCTh XHMHYECKOH pPEaKINW, PEIICHWE SKCICPUMEHTAIBHBIX 3a7ad 0 TeMaM
«Metamb» u «HemeTtamibl») ¢ coOM0/IeHHEM MpaBUi 0€30MaCHOTO OOpAICHUS C
BEIIECTBAMH W JabopaTopHbIM  00OpylnoBaHueM,  (OPMYJIHpPOBaTH  IIEJb
UCCJICIOBAHMSI, TIPEACTABIATh B pPa3Nu4HONW (opme pe3ynbTaThl JKCHEPUMEHTA,
aHAJIM3UPOBATh M OLIEHUBATH X JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIOAATh MpaBWiia MOJH30BAHUS XUMHYECKON
MoCyIol U J1TabOpaTOpHbIM 000pyJAOBaHUWEM, OOpalleHUsi C BEIIECTBAMU B
COOTBETCTBHUM C WHCTPYKIMSIMH TI0 BBIMOJHEHUIO J1a0OPATOPHBIX XHUMHYECKUX
OTBITOB, HSKOJIOTMYECKH IEeJIeCO00pPa3HOTO TIOBEACHHS B OBITY W TPYAOBOU
JEATETBPHOCTH B IEISAX COXPAHCHHUS CBOETO 3I0POBBS, OKPYKAIOIICH NPHPOTHOU
Cpembl W JIOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHSA, OCO3HABAaTh OMACHOCTH
TOKCHYECKOTO JEHCTBUSA Ha >KMBBIC OPTraHU3MBI ONPEICIEHHBIX HEOPTraHUYCCKUX
BENIECTB, MOHMMAas cMbIcs nokazarens [1/IK;

c(OPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBIATH IICJICHANPABICHHBIN TOWCK
XUMUYCCKON MH(POpPMAIMA B PA3IUYHBIX MCTOYHHMKAX (HAy4YHAs W y4eOHO-HaydHas
JuTEpaTypa, cpelacTsa MaccoBoi MH(opmanuu, UHTEpHET U Apyrue), KpUTHUECKH
aHAM3UPOBATh XUMUYECKYI0 MH(GOpPMAIHIO, mepepadbareiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C IMOCTABJICHHOMN y4eOHOU 3a/1auei.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KounvecTBO yacoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTp oHeHI/I;I 0p TaHHUYECKUX COE I/IHeHI/I;I) A.M 8 bubmorexa LIOK
' P P 8 Y https://m.eds00.ru/d69df650
bytneposa
Wroro mo paszneny 8
Pa3znen 2. YriaeBoaopoanbl
21 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnorexa [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yriaeBogOpOIbl: aTKEHBI, 14 1 bubmuoteka [IOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bubnmorexa LIOK
2.3 Apomatndeckue yriieBo10po/ibl (apeHbl) 8 https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubmmnoreka HOK
' nepepaboTKa https://m.edso0.ru/d69df650
bubmnoreka IIOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBONOPOAOE https://m.eds00.ru/d69df650
Hroro o pazneny 35
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHnst
3.1 Cnuptsl. denon 11 1 bubnmorera LHOK

https://m.edso0.ru/d69df650
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIETHIbI U
bubnunoreka LIOK

3.2 keToHbl. KapOoHoBbIe KucaoThl. ClI0KHBIC 21 1 https://m.edsoo.ru/d69df650

a¢upsl. XKupbl

bubnunoreka LIOK

3.3 Y THeBoAL 9 1 https://m.eds00.ru/d69df650

Hroro no pazneny 41

Pasznen 4. A3oTcoaeprkaniue opranHuyeckue coeIuHeHus

bubnunoreka LIOK

4.1 AMUHBI. AMUHOKUCIOTHIL. benku 12 1 2 ibs://m.edsoo.ru/d69df650

Uroro no pazneny 12

Paszgea S. BbicokoMmoJieKy/JIIpHbIE COeIMHEHUSA

bubnunoreka LIOK

51 BricokoMonekynsipHble COSIMHEHMS 6 1 https://m.edsoo.ru/d69df650

Uroro no pazneny 6
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbie
Ne /i P Konrpoabnbsie IIpakruueckue (ipp )
NMPorpamMmbl Bceero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHAX 9 buGnuorexa [IOK
' P https://m.edsoo.ru/2dd57f24
sneMenToB /. 1. MenneneeBa
12 Crpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [IOK
13 XHMUHCCKHE PeakiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Htoro no pazneny 39
Pasnen 2. Heoprannueckasi xumMusi
bu6nmorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 2 1 2
CTaILIbL 3 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54
Pasznea 3. Xumud u :Kn3HbL
31 MeTo1bl TO3HAHUS B XUMUU. XUMUS 1 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pasneny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3zoBaTeJibHbIE pecypchl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHMYECKO XUMUH, 1 Bu6mmoreka [JOK
MpEeACTaBICHUE O MHOTO00pa3uu https://m.eds00.ru/3686e65
OpraHUYECKUX COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa
neposaa (OCHOBHOE U

1}3]:)361))1(;[61(11{06 COCTOSIHHUS) 1 bubmorexa OK

Y ' https://m.edsoo.ru/Oce6fd4c
BanenTHbIE BO3MOXHOCTH aTOMa
yriaepoja
Xumuyeckas CBs3b B
OpPraHMYECKUX COEAUHEHHUSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa LOK

. p https://m.eds00.ru/8d39f5c8

KOBaJICHTHOM CBSI3U, CLIOCOOBI
paspsbiBa CBA3EH
Teopus cTpoeHHs OpraHM4YECKUX 1 bubmuoreka [IOK
coenunennii A. M. byrieposa https://m.edso00.ru/9e595ch8
Bunel nsomepun: cTpykTypHas,
IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubmuoteka [IOK
3¢ dexTh B MOJIeKyIax https://m.edso0.ru/b0e61661
OPraHNYeCKUX COCTUHEHUHN
IIpencrasnenue o 1 bu6muoreka [JOK

KJ'IaCCI/I(I)I/IKaI_II/II/I n

https://m.edsoo.ru/c212dd21
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CHUCTeMaTHYecKasi HOMEHKIIaTypa
(IUPAC) oprannyeckux BEIIECTB

Knaccudukanus peakuuii B

bub6numoreka [IOK

7
OpraHU4YeCKON XMMHUHU https://m.edsoo.ru/ba5706aa
Cucremaruzanys 1 00001enme

8 3HaHUH 110 TeMe "TeopeTnueckue bubnnorexa LHOK

Ij " https://m.edso00.ru/87a37cab
OCHOBBI OPTaHUYECKON XUMUHU
AJIKaHBI: TOMOJIOTHYECKHUH P,
ob1mas ¢popMyna, HOMEHKIATypa U
9 HA30ME qn)ﬂpan};KT OHHOE U & bubmorexa HOK

pHd, p https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

10 DOu3nIeCcKrue U XUMUYCCKHUE bubnunoreka LIOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
HaxoxxneHnue alikanoB B IPUPOJE.

11 CnocoOsI ITOIyYeHN U o bubnnorexa [IOK

ya https://m.edso0.ru/259b0a5b
MIPUMECHECHHE ATKAaHOB
[uknoankansl: obmas Gopmyia,
HOMEHKJIATypa U U30MEpHs,
12 0COOEHHOCTH CTPOEHUS U bubnmorexa [JOK
pv https://m.edso0.ru/156730d2
XUMHYECKHX CBOMCTB, CITIOCOOBI
TIOJTYYCHUS U TIPUMEHEHUE
Pemenne pacuéTHpIX 3a7a4 Ha
ONpEIEICHUE MOJIEKYIISIPHOU
OPMYIIBI OPTaHUYECKOI'O
(opaysibt 0p Bu6mmotexa IJOK
13 BELIECTBA 10 MACCOBBIM JTOJIAM

aTOMOB DJIEMEHTOB, BXOJAIIMX B
ero cocras. CucremaTusanuus u
0000111eHHE 3HAHUN 110 TEME

https://m.edsoo.ru/bf84d8eb
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AJKEHBI: TOMOJIOTUYECKHH Psif,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U

bubnunoreka LIOK

14 MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mouiekyi1. CTpyKTypHas ¥ 1c-

TpaHC-U30MEpHs AJTKEHOB
Ouznyeckue 1 XUMHUIECKHe

15 cBolicTBa ankeHoB. [IpaBuio bubmmorexa [JOK

https://m.edso00.ru/21069ccd
MapkoBHHKOBA

16 CriocoObl ToTy4eHus U bubmmoreka [JOK
IIPUMEHEHHE AJIKECHOB https://m.eds00.ru/665dc058
[IpakTuueckas pabora Ne 1 o

17 teMme "[lonydyenue sTuieHa u bubmmorexa LIOK

. https://m.edso0.ru/0941eed8
W3y4YEHUE €ro CBONCTB
Pemenue pacy€THpIxX 3a1a4 Ha

18 ONpeIeTIeHUE MOJIEKYIISIPHOU bubnnorexa [JOK
(bOopMyIIbI OPraHuYeCcKOro https://m.edsoo.ru/e9ea9921
BelIeCTBa
ATKaUEeHbl: CONPSIKEHHBIE,

19 W30JIMPOBaHHbIE, bu6nmorexa LIOK
KyMyiupoBaHHble. OcoOeHHOCTH https://m.eds00.ru/04298c0a
AJIEKTPOHHOTO CTPOEHUS

20 XUMHYECKHE CBOMCTBA bubmmoreka IIOK
CONPSKEHHBIX JUEHOB https://m.edso0.ru/e561253d

21 CriocoObl TTOTy4eHHS U bubnmnoreka [JOK
IIPUMEHEHHE aJIKAINEHOB https://m.eds00.ru/1aa81660

99 AJIKMHBI: TOMOJIOTHYECKUH Psij, bubnmnoreka [JOK

ob1mas popmyna, HOMEHKIATypa,

https://m.edsoo.ru/68b6cc4c
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JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (hU3MUecKre CBONCTBA

23 XUMHYECKUE CBONCTBA aJIKUHOB bubmmorexa [JOK
https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peaky Ha Bu6muoteka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl TTOTy4eHHS U bubnmnoreka HOK
IIPUMEHEHHE aJIKHHOB https://m.edsoo.ru/a6f9alea

26 Pemenue 3aga4: pacu€rsl 1o bubnunoreka LIOK
YPaBHEHUIO XUMHUYECKOW peaKkluu https://m.edsoo.ru/5db8e526
CucremaTu3zaius 1 0000IIeHNE

27 3HaHui no treme "HenpenenbHbie
yriaeBogopoas”
ApEHbL: TOMOJIOTUYECKUH P,
obmas popmysa, HOMEHKIATypa.

28 DNEeKTPOHHOE U bubmuoreka [IOK
IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIeKYJ O€H30J1a U TONyoa, uX
(dbu3nueckue cBocTBa

29 XUMHYECKHE CBOMCTBA apEHOB: bubnmnorexa [JOK
peaKury 3aMEeIICHUS https://m.edsoo.ru/a44alae4
XUMHUYECKUE CBOWCTBA aPEHOB:

30 peaKLy NPUCOETUHEHUS, bubnnorexa [JOK

https://m.edsoo.ru/a44alae4

OKHCJIEHHE TOMOJIOTOB O€H301a

31 OcoO6EeHHOCTH XUMUYECKUX bu6muoreka [JOK
CBOMCTB CTUPOJIA https://m.edso00.ru/d5018a54

32 Pemenue pacu€THBIX 33724 HA bubnuotexa [JOK



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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OIIPEJIEIICHUE MOJIEKYIIIPHOU
(bopMyJIbl OPraHUYECcKOro
BELIECTBA

https://m.edso0.ru/53461a2c

33

34

35

36

CriocoObI mosryueHust u
NPUMCHEHHE apECHOB

I'eHeTn4eckas CBSI3b MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOJIOB

Pacuérsl 1o ypaBHEHUAM
XUMUYECKUX PEaKITUH.
Cucremaruzanusa 1 0000IIeHNE
3HAHWH 10 TEME

[Ipuponnsriii ra3. [lomyTHeie
He(TSAHBIE ra3bl

bub6nmoreka IIOK
https://m.eds00.ru/6f717d09

37

38

39

KameHnHbli1 yroap 1 IpoIyKThl €T0
nepepadoTKu

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenune
MPOYKTOB MepepaboTKu HEPTH
I'eneTnueckas cBsI3b MEXKAY
Pa3TUYHBIMH KJIaccaMu
YIJI€BOJIOPOIOB

bubnuoreka [{OK
https://m.eds00.ru/69b3398b

bubnmorexa LIOK
https://m.edsoo.ru/21f9de78

40

l"asorenonpoun3BoiHbIE
YIJIEBOAOPOIOB: DIEKTPOHHOE
CTPOEHHE; pEaKLUU 3aMEIICHUS
rajoreHa

but6mmoreka [IOK
https://m.edso0.ru/82b4d759

41

JeiicTBue mienoyei Ha
TraJIOTrCHIIPOU3BOJHBIC.
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B3aumoneiictBue
IUTAJIOTEHAJIKAHOB C MAarHUEM U
LIUHKOM

Cucremaruzanus u 00001eHue

bubnunorexa LIOK

42 3HaHUU MO pa3zen

; pasaely https://m.eds00.ru/20e89f22
VYri1eBo10pObI

43 Kontposbhas paboTta mo teme bubnmnoreka HOK
"VYrneBomopoasr" https://m.eds00.ru/95¢9e298
[IpenenpHbIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH psif,

44 oOmrast popmyna, CTpoeHue bubnnorexa [JOK
MOJIEKYJI, U30MEpHUs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa, Ki1accupukanus,

(du3nuecKkre CBOMCTBa
XuMUYecKre CBOMCTBA
45 MpeAENIbHBIX OJTHOATOMHBIX bubmmorexa [JOK
pel A https://m.edsoo.ru/26ee34fe
CIUPTOB
CrniocoOsl monTyueHus: u
46 MIPUMEHEHHE (?/q HOATOMHBIX brbmmorexa LTOK
P A https://m.eds00.ru/484100000000000
CIUPTOB
[TpocTeie 3¢upHl: HOMEHKIIATypa

47 U U30Mepus, 0COOEHHOCTH bubmmnoreka HOK
(bU3MYECKUX U XUMHUECKHUX https://m.edso0.ru/c2c788b2
CBOWCTB
MHOroaroMHsble CIIMPTHI:

48 STUJICHTJIUKOJIb U TJUIEPUH, UX bubnuotexa [JOK

q)HSquCKHe U XUMHYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/ee4d84aa
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CriocoObI mosryueHust u

49 MIPUMEHEHUE MHOTOATOMHBIX bubmmorexa [JOK
P https://m.eds00.ru/d12e567d
CIUPTOB
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
50 (u3nueckue CBOCTBa bubmmorexa [JOK
’ https://m.edsoo.ru/2ce726f8
Tokcuunocth perona
bu6nmoreka [IOK
51 X i
MMHCCKHE CBOHCTBA (perora https://m.edso0.ru/037ca5f9
59 CriocoObl TToTy4eHus U bubnnorexa [JOK
npuMeHeHne GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padorta Ne 2.
53 Pemenue skcriepuMeHTaNbHBIX bubnnorexa [JOK
3aja4 1o reme "CrnupTsl U https://m.edsoo.ru/fd0ced09
denosr"
Cucremaru3anus u 0000IICHIE
54 3HaHUU 10 TeII\l/Ie "Crom TLIIII u bubmorexa LIOK
P https://m.edsoo.ru/1810cb9b
benomnsr"
AJNBIETUABI U KETOHBI:
ANEKTPOHHOE CTPOCHHE
55 KapOOHUJIbHOM TPYIIIbI; bubmmnoreka HOK
TOMOJIOTHYECKHUE PSJIbI, 0011as https://m.edsoo.ru/b139beaa
dbopMmyna, nzomepus u
HOMEHKJIATypa
AnbAeruipl U KETOHBI:
56 (pmli[qecfclne CBOMCTBA; peakLuu bubnmorera LHOK
> peadt https://m.eds00.ru/c887425¢c
MIPUCOSANHECHUS
Peaknuu oxkucieHus u
but6mmorekxa [IOK
57 KaueCTBEHHBIC PEAKIINH

AJIbACTUI0B U KETOHOB

https://m.edsoo.ru/a393baa9
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CriocoOsI MOTy4eHUS albICTHIO0B

bubnunoreka LIOK

>8 1 KETOHOB https://m.edso00.ru/520d1c51
OnHOOCHOBHBIE NPEEIbHBIE
59 KapOOHOBBIE KHCIIOTHI, bubnunoreka [JOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYI
W3omepust 1 HOMEHKJIaTypa
60 KapOOHOBBIX KHCIIOT, UX bubamorera LIOK
7 https://m.eds00.ru/700cc87b
¢bu3nveckne CBONCTBA
XUMHUYECKUE CBOICTBA
61 MPEACIIbHBIX OJTHOOCHOBHBIX Bubmiorexa OK
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOMCTB
62 MYypaBbUHOMN KUCIOTHI. Bbu6mmoteka [JOK
MHoroo6pa3ue KapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCIIOT
Oco0eHHOCTH CBOMCTB:
HenpeaeIbHbIX U apOMAaTHUECKUX
63 KapOOHOBBIX, TUKapOOHOBBIX, bubnmnoreka HOK
T'MJIPOKCUKApOOHOBBIX KHCIIOT. https://m.eds00.ru/83a08773
[IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCJIOT
64 ITonsATHE O IPOU3BOAHBIX bubmmnorexka HOK
KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
65 CriocoObl TTOTy4eHHS U bubnmnoreka [JOK
MIPUMEHEHNE KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7c065c9d
66 CrnosxxHbie 3UpBHL: bubnmnoreka [JOK

TOMOJIOTHYECKHUI pAaA, O6IJ_I8.SI

https://m.edsoo.ru/adfffe6d
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dbopMmyna, n3omepus u
HOMEHKJIaTypa

67

68

69

70

duznueckue 1 XUMHUYECKHE
CBOHCTBa 3(UPOB

Pemenue pacu€THpIX 3a1a4: MO
YpaBHEHUIO XUMHYECKOU
peaKkIuu, Ha OIpe/IesieHre
MOJICKYJISIPHOH (OPMYITBI
OpPraHUYECKOTO BEIIECTBA
[IpakTuueckas padorta Ne 3.
Pemenue skciepuMeHTAIbHBIX
3a1a4 1o reme "KapOoHoBBIE
Kuca0Thl. CiiokHbIe AGUpHI"

XKupsr: crpoeHue, GU3NUECKUE U
XUMHUYECKHUE CBOKCTBA (TUAPOITU3)

bub6numoreka [IOK
https://m.edsoo.ru/ad6b94b2

bubnuoreka [IOK
https://m.edso0.ru/486671fb

bubnunoreka LIOK
https://m.edsoo.ru/al19c5b98

71

OcoOeHHOCTH CBOMCTB KUPOB,
COZIEepIKaINX OCTATKU
HenpeAeIbHbIX KUPHBIX KUCIIOT.
Kups! B npupone

bubmmoteka IIOK
https://m.edsoo0.ru/b0331922

72

Mpbuta Kak COJIM BBICIITUX
KapOOHOBBIX KHCJIOT, MX MOIOIIEe
neucraue. [lonstue o
CHHTETUYECKUX MOIOIIUX
cpenctBax (CMC)

bu6mmoteka IIOK
https://m.eds00.ru/3c566565

73

I'eneTnyeckas CBsI3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOAEPKAIINX
OPraHUYECKHX BEILECTB

but6mmoreka [IOK
https://m.eds00.ru/56790c96
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Pacuétel o ypaBHEHUAM

74 .
XUMHYECKHUX PEaKIIHii
CucremaTu3aius 1 0000IIeHNE Eu6 110K
. noInoTeKa
75 3HaHuii o teme "KapOoHoBbie
T — https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTHKa
76 YTJICBOJIOB U KJIaCCU(DUKAIUS bubnmnoreka HOK
YIJIEBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
oJIMCaxapu/bl)
Mounocaxapubl: puznueckue By OK
. noInoTeKa
7 CBOICTBA U HAXOX/ICHUC B 1
https://m.edsoo.ru/b4bdda2d
IpUpoJIe
[IpuMeHneHue TIIOKO3bI, €€ Bu6 LIOK
nonImoTexa
78 3HAYEHUE B JKU3HENICATEIHbHOCTU
https://m.edsoo.ru/5e61122d
opranusma
Jucaxapupl: caxapo3a, MaibTo3a
79 u JakTo3a. Haxoxnenue B bubmmoteka IIOK
MIPUPOJE U IPUMEHEHUE https://m.edsoo.ru/eb0384e7
JCaxapuioB
[Tonucaxapuapl: cTpoeHue
80 MaKpOMOJIEKYJ, pU3NYECKUE U bubmmnoreka HOK
XHMHYECKHNE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE
81 [TonsiTre 06 NCKYCCTBEHHBIX bubnmnoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenue pacueTHbIX 3aa4 HA Eubs OK
nonrorTexa
82 onpeJIelIeHUE T0IU BbIX0OAa 1

IIPOJYKTA PEaKLUU OT

https://m.edsoo.ru/7fde4 7ef
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TCOPCTUYCCKHU BO3MOKHOTI'O

Cucremaruzanys 1 00001enme
3HAHUM 1O TEeME bubnuorexa [JOK

"Kucnopoacoaepxkariue https://m.edso0.ru/08d4364c
OpraHu4ecKue coeAnHeHus"

KonTponbnas pabora no teme

"Kucnopozacoaepkarine 1 1 bubmnoreka [IOK

https://m.edsoo.ru/42c6678e

OpraHu4eckue coeAnHeHus"

AMUHBL: KTacCUpHUKAIHS,

CTPOCHHUE MOJIEKYJI, 001Ias

dbopmyna, nzomepus, 1
HOMEHKJIaTypa ¥ (pU3rUecKue

bubnuoreka [{OK
https://m.edsoo.ru/efa7e6ca

CBOMCTBa
XUMHYECKHE CBOMCTBA 1 bubnunoreka LIOK
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHME AHWINHA,
0COOCHHOCTH XMMHUUYECKUX 1 bubmorexa [OK
. https://m.edso0.ru/39cd21f1
CBOICTB aHUIIMHA
CrniocoOsl mostyueHus u
MIPUMEHEHHE aTUPaTHUECKUX 1 bubmmorexa LIOK
p https://m.edsoo.ru/eal38763
aMHUHOB
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
nu3zomepusi, puznyeckure cBoicTBa. 1 bubmuoreka [IOK
OtnenbHbIC IPEICTABUTENH O~ https://m.edsoo.ru/d1773e80
AMHHOKHCIIOT
XHWMHUYECKHE CBOMCTBA
bu6nunorexa LIOK

AMHWHOKHCIIOT, UX OHOJIOTHYECKOE 1

https://m.edsoo.ru/77df705a
3Ha4YeHue aMUHOKUCI0T. CUHTE3 U



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
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TUIPOJIA3 TIENITUI0B

01 benku kak npupoiHbIe bubnmnoreka HOK
MOJINMEPBI; CTPYKTYPBI OCJIKOB https://m.edsoo.ru/429e9899
. bu6nmoreka [IOK
92 Xumricckie coficrsa benkos https://m.eds00.ru/6237306d
A3zoTcoaepkaline
93 FeTEPOIUKINYECKUE COCTUHEHUS. bu6nmoreka [IOK
HyxknenHnoBbie KMCIOTBHI: COCTAB, https://m.edsoo.ru/521d1431
CTPOCHHE U OMOJIOTHYECKasl POJTb
[IpakTuueckas padorta Ne 4.
94 Pemienue skcriepuMeHTaNbHBIX bubnnorexa [JOK
3a7a4 1o teme "A30TcoaepKalire https://m.edsoo.ru/8e3c02d1
OpraHu4ecKue coeanHeHus"
[IpakTuueckas padora Ne 5.
95 Pemrenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3aga4 no treMe "Pacmo3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COETUHEHHI"
KonTponbhas pabota no teme
96 "A30TcoaepKaliue OpraHnuecKue bubnmorexa OK
| https://m.edsoo.ru/ce561bc7
COEIMHEHUS
OcHOBHBIE TTOHATHUSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX
97 COCIMHEHHUI M METOJIbI X bubmorexa LOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —I0JIMMEpHU3alus U
MOJIMKOHACHC AU
08 IInacTmaccel. YTunuzanus u bubnunorexa LIOK
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f
99 DnacToMepbl: HaTypaJIbHbII bubmuoteka [IOK



https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
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CHUHTCTUYCCKUC KaY1YyKHU. Pe3una

https://m.edso0.ru/246103ec

100

101

102

Bonokna: HaTypanbHble,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumeps! cienuanbHOTO
Ha3Ha4YCHUS

[TpakTrueckas padota Ne 6.
Pemenue skcniepuMeHTATBHBIX
3aja4 1o teme "Pacro3naBanne
IUIACTMACC ¥ BOJIOKOH"

O00011IeHIE U CUCTEMATU3AIUS
M3YYEHHOT0 MaTepuaa 1o TeMe
"BpicOKOMONEKYISIpHBIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bub6numoreka [IOK
https://m.edso0.ru/5963a601

bu6nmoreka [IOK
https://m.edsoo.ru/3aebd77a

bubnuoreka [IOK
https://m.edsoo.ru/6a22b1e8
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11 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
°
J:;-H Tema ypoxa Bcero Konrpoakueie  Ipaxrueckue fd[:;:EHﬂﬂ :)Ig[?a[;(():a:fenbﬂme
padoThI padoTshI pecypen

1 Atom. CocTaB aTOMHBIX fJIEP. 1 bubmuorexa [JOK
XuMu4yecKkui siueMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

5 CrtpoeHue 371eKTPOHHBIX 000JI04EK 1 bubnnorexa [HOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa

3 Knaccugukanus XuMHYecKuX 2JIEMEHTOB 1 bubnuoreka [IOK
(s-, p-, d-, f-amemenTHI) https://m.edsoo.ru/61294af9

4 Pacnipenenenue 3;eKTpOHOB 1O ATOMHBIM 1 bubmuorexa [JOK
opOuTaIIM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIC KOH(UTYpAITIH aTOMOB

5 BHeMeIIjI)TOB B OCHOEI){ON}ITI)/I BO30YXKJIEHHOM 1 bubmmorexa [OK

https://m.eds00.ru/8149e846

COCTOSIHUH

6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnnoreka [JOK
DNeKTPOOTPUIIATETEHOCTh https://m.edso0o.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 cHUcTeMa XMMUYecKux anemeHToB /1. U. 1 bubmuorexa [JOK
MenpeneeBa, CBSI3b C COBPEMEHHOM https://m.edsoo.ru/16957c01
TEOpUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB

3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnmoreka [JOK
HWMHU MPOCTBIX U CIOKHBIX BELIECTB IO https://m.edsoo.ru/f8468927
TpymIaM U Iepuoaam

9 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubmuorexa [JOK



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
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1o reMe "Ctpoenue aroma”

https://m.edsoo.ru/8fad2942

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.

bu6mmoreka [IOK

10
Bonoponnas cBa3p. MexMOIIEKyIIsIpHBIE https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTP U BaJIeHTHBIE BOZMOXKHOCTH
1 aToMOB. CBS3b 3JIEKTPOHHOU CTPYKTYpbI bubmuorexa [JOK
MOJIEKYJI C UX T€OMETPUYECKUM https://m.edsoo.ru/3d2ca093
CTPOCHUEM
12 [IpencraBieHus 0 KOMIUIEKCHBIX bu6mmorexka [IOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOEeHUs. THIIbI bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBneHre 0 KOMITOMIHBIX bubmmorexa LHOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U
15 HEHACBIIIEHHBIE, PACTBOPUMOCTh bubmorexa HOK
1 > P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BhIpaKEHUST KOHIIEHTPAIIUU bubnmnorexa [JOK
pacTBOpOB https://m.edso0.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM
17 MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO bubmorexa HOK
. P P | https://m.edso0.ru/785e0ab4
BellecTra", "MoJsipHas KOHLUEHTpaLus
18 Krnaccudukanus u HoMeHKIaTypa bubnnorexa [JOK

HCOPTraHNYCCKUX BCIICCTB

https://m.edsoo.ru/bf9e108d
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19

20

21

22

Cucremarusamnys 1 0000IIEHNEe 3HAHUH
o teMam "CTpoeHue aroma.
[Tepuonuueckuii 3akon u [leprnonnueckas
cUCcTeMa XUMHYeCKuX sneMeHToB JI. .
Menaeneena", "CTpoeHue BEIIECTBA.
Mmuoroo6pasue BemiecTs"

KonTponbnas pabota no remam
"Ctpoenue aroma. [leproanueckuii 3aKkoH
u [lepuoanueckas cucTeMa XUMHUYECKIX
anemenToB JI. 1. Menaeneena",
"Crpoenue BeuiectBa. MHOrooopasue
BelecTB"

Kiaccudukanus XuMruIecKux peakiui B
HEOPraHWYeCKOW M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHUsI MaCChl BEILIECTB;
3aKOH COXPaHEHUs U PEBPALLCHUS
SHEPTUH MPU XUMUYECKUX PEAKITUIX

TemnnoBbie 3G HEKTh XUMUYECKUX
peakuuii. TepmMoxuMudeckue ypaBHEHUs

bubmuorexa [JOK
https://m.edsoo.ru/8d2c6a3a

bubmuorexa [JOK
https://m.edsoo.ru/70a60aa4

bubmuorexa [JOK
https://m.edsoo.ru/6335cdd?2

bu6mmorexa [IOK
https://m.edsoo.ru/d1db86da

23

Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPaBHEHUAM

bu6mmorexa [IOK
https://m.edso00.ru/87b13954

24

25

26

CKOpOCTh XMMHYECKOU peakilnu, eé
3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB.
Karanu3 u karanuzatopsl

I'omoreHnHsle 1 TCTCPOTCHHLIC PCAKIIUU

[IpakTuueckas pabora Ne 1 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakuuu"

bu6mmorexa [IOK
https://m.edsoo.ru/1facaldl



https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
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Oo6paruMebie 1 HEOOpaTUMBIE PEAKLINH.

bubmuoreka [JOK

27
XHUMUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha bubmmorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XHMHYECKOTO PAaBHOBECUS
DICKTPOIUTHYECKAS JUCCOIUAITHS.
29 CunbHBIC U c1a0ble SJIEKTPOJIUTHI bubmorexa [JOK
P ' https://m.edsoo.ru/5f766bdf
CreneHpb TUCCOMAIAN
Honnoe npoussenenue Boapl. Cpena
30 BOJIHBIX 'ECTBO (I)[B Bono Ho HLIP;“I ! bubmorexa [JOK
A P POB. BOAOPOL https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
31 I'unponus coneit. Peakiuu, bubnnorexa [HOK
MPOTEKAIOIIHUE B PaCTBOPaX JICKTPOJIUTOB https://m.edsoo.ru/09d5adbd
[IpaxTuueckas padora Ne 3 o Teme
32 "XuMH4uecKre peakiiiu B pacTBOpax bubmorexa HOK
,],‘O B P P https://m.edso0.ru/2e3daeb0
JIEKTPOJIUTOB
OKHCIUTEITbHO-BOCCTAaHOBUTEIHHBIC
33 eakuuu. BaxkHeie OKUCINTEIN U bubmorexa HOK
AR https://m.eds00.ru/56226060
BOCCTaHOBUTEIN
34 MeTo/ 371eKTPOHHOTO (3JIEKTOHHO- bu6mmoreka [IOK
HOHHOTO0) OanaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuoteka [JOK
BEIIECTB https://m.edso00.ru/93fb97d2
36 Pelenve 3am1a4 pa3aMdHBIX THIIOB bubmorexa HOK
lad p https://m.edso0.ru/5a859d16
37 Pemenuve 3ama4 pa3aMuHBIX THIIOB bubmorera [JOK
g p https://m.edsoo.ru/5afa265d
38 Cucrematusanus 1 00001IeHIE 3HAHUT bubmuoreka [JOK
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o Teme "Xumuueckue peakuuu"

https://m.edsoo.ru/c161eb85

KouTponbnas pabora no teme

bu6mmoreka [IOK

39
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETAIIIOB B
[lepuonnueckoil cucTeMe XUMHUYECKHUX
40 snemenTtoB JI. 1. Menzaeneena u Bubmaorexa ITOK
T https://m.edsoo.ru/8ca2dcad
0COOCHHOCTH CTPOCHHUS UX aTOMOB.
DuU3NYECKUE CBOMCTBA HEMETAIIIOB
41 AJIOTponus HEMETaIOB (Ha IIpUMepe bubnuorexa [JOK
KHCIIOpoJia, cephl, hocdopa u yriepozaa) https://m.edsoo.ru/ef92c91c
42 Bopopon: nonydyenue, pusndeckue u bubnnorexa [HOK
XMMHYECKHE CBOMCTBA. [ 'uipuibl https://m.edsoo.ru/0aa8f613
["anmorensl: HaXOXKIEHHUE B IPUPOJIE,
43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE U bubmmorexa LIOK
v L https://m.edso0o.ru/4e223795
XUMHUYECKHE CBOMCTBA
I'anorenoBoxoponsl. Baxkueiimue
44 KHUCJIOPOJICOACPKAIINE COCTUHEHUS bubmmorexa [JOK
P P https://m.eds00.ru/6b3255e6
rajJjoreHoB
JlaGopaTopHble U TPOMBIIIICHHBIE
45 CIOCOOBI TOTYYEHUS TaTOI€HOB. bubnnoreka [JOK
IIpuMeHeHHE TaIOreHOB U UX https://m.eds00.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padorta Ne 4. Pemenue
46 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmmorexa [OK
" P | https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopox: nadopaTtopHsle 1
i PaTop bubmuorexa [JOK
47 MIPOMBIIIIJIEHHbIE CLIOCOOBI MOTYYEeHHUS,

¢bu3nyecKkrue 1 XuMUYeCKHe CBOMCTBRA.

https://m.edsoo.ru/c8abc36a
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O3o0H. [IpumeHeHue KUCI0poia U 030HA

48 OKcUObL U TIEPOKCUIBI Bubmaorexa ITOK
A POKCHA https://m.edso0.ru/5c8816a0
49 Pemenne 3a1a4 pa3iMyHbIX THIIOB buGnnorexa LIOK
lad p https://m.eds00.ru/2b6d8b4b
Cepa: HaxOXKIEHHE B IIPUPOJIE, CIIOCOOLI
50 HOJII) CHHUS (pnanecxpll)e E XUMHYECKHE bubmmorexa LIOK
Erq ’ https://m.edsoo.ru/46afae16
CBOMCTBa
bu6mmoreka [IOK
51 C
CPOBOZIOPOL, CyITbHH B! https://m.eds00.ru/7c875999
Kucnopoxaconep:kamme coefJMHEHUS
52 CepeI (I;Ci[)6€?{HIZ)CTII/IH CBOﬁCTI]i CcepHOU bubmnorexa [IOK
pbl: p https://m.edsoo.ru/8cfa2548
KHACJIOTBI
[IpakTuueckas pabora Ne 5. Pemenue
53 HKCIEPUMEHTAILHBIX 3a/1a4 10 TEME bubmorexa [IOK
" P ) il https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
A30T: Hax0XKJIE€HHUE B IPUPOJIE, CIIOCOOLI
54 HOJIYYECHUA ql)lﬂmqecm/llae E XﬂI/IMI/I‘IeCKI/Ie bubmnorexa [IOK
Eﬂl ’ https://m.edsoo.ru/badd2255
CBOWCTBA. AMMHAK, HUTPHUIBI
Kucnopoxaconep:kamimue coe qHHEHUS
55 asora pOfO6eHI-I;)OCTI/I CBoﬁch a30THOU bubmorexa [TOK
) https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [IpumeneHne a30Ta U €ro COCTMHEHUN. bu6mmoreka [IOK
A30THBIE y10OpEeHUS https://m.eds00.ru/129f5059
dochop: HaXOKICHHE B IPUPOJIE,
57 CIOCOOBI MOTyYeHus, Pu3ndecKne u bubnmoreka [JOK

XuMudeckue cBoricta. Dochus u

dhochun

https://m.edsoo.ru/9a6b43ec
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58 Oxcunst hocdopa, pochopconepxarine bubnmoreka [JOK
kucinoThl. Comu hochopHOMH KUCITOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenue dhocdopa u ero bubnunoreka [JOK
coenunenuii. @ochopHsie ynoOpeHus https://m.edsoo.ru/a218070a
[Ipaktrueckas padota Ne 6. Permenue
bu6mmoreka [IOK
60 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
https://m.edso00.ru/8175ac3f
"A3zot u pochop u ux coenuHeHU"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,
QIJIOTPOIIHBIE MOAU(UKAIINY; bubnuorexa [JOK
61 .
(bU3UYECKre U XMMUYCCKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu
62 e I(l)y;(l\r/)) . (OJ'I)BHaH KfICJ'IOTa ueé bubmorexa LOK
yHIepoa - YT https://m.edsoo.ru/dba58adf
COIH
63 Pemenwue 3a1a4 pa3muIHBIX THIIOB bubmorexa LHOK
At p https://m.eds00.ru/6029b609
Kpemunii: HaxoxaeHIE B IPUPOJIE,
64 cé)oco6r,1 TIOJTyYCHUS (1)1/131/12(3(1:)1(:11 " bubmmorexa [OK
v L https://m.edso00.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcua kpemuausi(1V), kpemauenas bubnnoreka [JOK
KHCJI0Ta, CHITNKATHI https://m.edsoo0.ru/3170e7bl
IIpuMeHeHHEe KpEMHUS U €TO bubnnoreka [JOK
66 coenuHeHuil. CTEKI0, €ro MoiayyeHue, https://m.edsoo.ru/393cdac0
BHJIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemrenue 3amay pa3nuyHbIX TUIIOB bubmmorexa [JOK
&P https://m.edsoo.ru/b624f801
68 Cuctemaru3zanus 1 0000IIeHne 3HaHUI bubnnorexa [JOK

o teme "Hemeramiaer"

https://m.edsoo.ru/6e864db5
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https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5

69 KonrponsHas pabora o reme bubmumoreka [IOK
"Hemerayner" https://m.edso0.ru/d0484c76
AHanu3 pe3yabTaToB KOHTPOJIbHON bubnuoreka [IOK
70
paboThI, KOPPEKIIUS OMNOOK https://m.edsoo.ru/2b7e9510
[Tonoxxenue metaiuioB B [lepuoanyeckoii
CHCTEME XMMHYECKHUX AJICMECHTOB. bubmuorexa [JOK
71
OCcoOEHHOCTH CTPOCHHMS DIISKTPOHHBIX https://m.eds00.ru/9839c16c¢
000JI09€K aTOMOB METAJLJIOB
79 OO6mue Gpu3nuecKre CBOMCTBA METAILIOB. bu6mmoreka [IOK
[IpumeHeHne MeTaIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [IOK
73 CnnaBel MeTaioB. Koppo3usi meTaaioB
pP https://m.edso0.ru/42b872e3
74 Pewenue 3amay pa3iMuHbIX TUIIOB bubmmorexa LOK
P https://m.edsoo.ru/e3de37b6
OJIEKTPOXUMHUUECKUI PSII HAIPSOKEHUH
75 MeTaJ'IJI'I)OB O6mue CHOI()306LI H(I))n E€HUS bubmmorexa [TOK
' i https://m.edso00.ru/94eb377a
METaJIIOB
O6mras xapakrepuctuka metayion |A-
rpynisl [leppoauyeckoit cuctemsl
76 XUMUYECKUX JJIeMEeHTOB. Hatpuii u bubnnoreka [JOK
KaJIMii: osTydeHue, GU3nIecKue u https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COEAMHEHUN
O6mas xapakrepuctruka metayios [A-
rpynmsl [lepruoanueckoit cucTeMsr
77 XAMHUYECKUX 3JIEMEHTOB. Maruuii u bu6mmorexa [IOK

KaJ'IBI.IHfI: MoJIy4CHHC, (I)I/ISI/I‘-ICCKI/IC )51
XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IMPOCTHIX BEIICCTB U UX COG)II/IHCHI/Iﬁ

https://m.edsoo.ru/7c3e49c0



https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0

78 JKécTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
YCTpaHECHUS https://m.edsoo.ru/c74bfae9
79 AmoMuHUI: TToNTydeHue, PU3ndecKue u bubnunoreka [JOK
XUMUYECKHE CBOMCTBA, IPUMEHECHHE https://m.eds00.ru/0e79b266
AMdoTepHbIE CBOMCTBA OKCHIA U
80 TUJPOKCH]IA aTFOMUHHUS, bubnunoreka [HOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHUS, KX https://m.edsoo.ru/5d12d318
MIPUMCHECHUE
81 Pemenue 3amay pa3aMvHBIX THIIOB
[IpaxTuueckas padora Ne 7. Pemenue
82 SKCIIEPUMEHTAIBHBIX 3324 110 TEME bubmorexa [IOK
" P " https://m.edsoo.ru/27a4af43
MeTaJiibl TJIaBHBIX MTOATPYIIT
OO6m1as XxapakTepruCcTHKa METAIIJIOB
no6ouHbIX oarpymm (b-rpymm) bubnuoreka [IOK
83 .
[Iepnonnueckoi CHCTEMBI XMMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
84 XpoMa U ero COeINHEHUH, HX bubmmorexa [IOK
P ’ https://m.eds00.ru/9911bef3
MIPUMCHCHUE
Baxwneiinne coeqMHEHNUS MapraHiia.
85 [TepmaHraHaT Kajius, €ro OKI/?CJ‘II/ITCJ‘IBHLIC bubmorexa HOK
pv ’ https://m.eds00.ru/039d69c8
CBOICTBa
dusnyeckne ¥ XUMUUECKIE CBOMCTBA
86 JKenes3a u ero coenuHeHuit. [lomyuenue u bubmorexa HOK
’ i https://m.edso0o.ru/1b7f8741
MPUMEHEHHE CIUIaBOB XKele3a
87 dusnueckre 1 XMMUIECKHE CBOMCTBA bubnmoreka [JOK
MEJIH U €€ COeIMHEHUM, X IPUMEHEHUE https://m.edsoo.ru/2bc0f954
88 dOu3nueckue U XUMUYCCKHE CBOMCTBA bu6nmoreka [JOK



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954

IIMHKA ¥ €r0 COCAUHCHUM, UX
npuMeHeHue. [ 'uIpoKCOKOMIUIEKChI
IIMHKA

https://m.edsoo.ru/b1f2beal

[TpakTuyeckas padora Ne 8. Pemenue

bubmuorexa [JOK
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
https://m.edsoo.ru/a6e352ea
"MeTaiibl TOOOYHBIX OArpyHH"”
90 Pemenwue 3a1a4 pa3nuIHbIX TUIIOB bubmmorexa [TOK
A&P https://m.eds00.ru/agb83d83
O06o0meHne 1 cucTeMaTU3aIus
91 U3Y4YEHHOI'0 MaTepuaa 1o TeMe bubmmorexa LOK
" v " P https://m.edsoo.ru/e91fe975
Merabl
bubmuorexa [JOK
92 Konrponsnas padora o reme "MeTtasibr"
FTPOTLHAT pabota MO TeM TAHIH https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIbHOM bubnnoreka [JOK
93
paboThI, KOPPEKIHS OMINOOK https://m.edsoo.ru/9ebff2fd
Ponpb xumun B obecrieyeHuN yCTOHIHBOTO
94 pasBuTHA yenosedecTsa. [lonarue o bubnuoreka [IOK
HAaYYHBIX METOJAX UCCIIEI0BaHUs https://m.edsoo.ru/080fel1f0
BEIICCTB
HayuHble mpUHIUIIBI OpraHU3aIH
95 XUMHUYECKOTO ITPOU3BOJICTBA. bubnnoreka [JOK
[TpomblIIIEHHBIE CITOCOOBI MOJTYYEHHS https://m.edsoo.ru/2e45a44f
BKHEHIIINX BEIIECTB
96 XHUMUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH bubnuorexa [JOK
CpEdBl U €r0 NMOCHEACTBUS https://m.edso0.ru/9f11bf51
97 XUMHUS ¥ 370pPOBbE YEIOBEKA. bubnuorexa [IOK
JlekapcTBEeHHBIE Cpe/ICTBA https://m.edso0.ru/a6552721
98 Xumud nmumy. Pois XxumMuu B bu6nmoreka [JOK



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721

o0ecreueHny NUeBO 0€30IaCHOCTH

https://m.edsoo.ru/1f7b5bd2

Kocmernueckue u napromepHbie

bu6mmoreka [IOK

1
%9 cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTEIILHBIE U KOHCTPYKIIMOHHEIE 1 buGnnorexa LIOK
P PYKH https://m.edso0.ru/61e69003
MaTepHuabl
XUMHSA B CEIILCKOM XO3SICTBE.
101 Opra"gnyeckue U MUHEpPAJIbHbBIE 1 buGnnorexa LIOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUH 1 bubmuorexa [JOK
o teme "XuMus U )KU3Hb" https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

MPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOoOBaHUS

1

11

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTAaTaM O0CBOEHUsI
OCHOBHOIi 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

BJ'Ia,I[eHI/Ie CHCTEMOM XNMHUUYECKUX 3HaHHI>i, KOTOpas BKIHOYACT:

OCHOBOIIOJIATalONINe MOHATHS (XUMUYECKHH DJIEMEHT, aToM, H30TOIIbI,
9JIEKTPOHHAs 000JI0YKa aroma, S-, p-, 0-3JIEKTpOHHBIE OPOUTATIH ATOMOB,
OCHOBHO€ U BO30YXJIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa, BaJIEHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTETIEHb OKUCIIEHUS, XUMUYECKas CBs3b (G- U T-
CBs3b, KpaTHbIE  CBs3M), TUOpuUau3alldsg  aTOMHBIX  opOwuTanei,
KpUCTAJIIMYECKass PElETKA, MOJIb, MOJISIpPHAs Macca, MOJIIPHBIA OOBEM,
MOJIIpHasi KOHLIEHTpPALUs, pacTBOPbl (MCTHHHBIE, AUCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATHI, YIIIEPOJHBIA  CKeneT, (YyHKIMOHAIbHAs TpyMia,
panukan, HW30Mephl, CTpPYKTypHas (opMyna, wu3omepus (CTpyKTypHas,
reoMerpuueckas (Iuc-, TPAHCU30MEpHsi), TOMOJIOTUYECKUI PsiJl, TOMOJIOTH,
YIJI€BOOPOAbI, KUCIOPO/I- U a30TCOJAEpIKAIINE COEAMHEHUS], OMOIOTUYECKHI
aKTUBHbIE BemlecTBa (YIJIEBOJbI, KHUPBL, OENKH), MOHOMEp, IOJIHUMED,
CTPYKTYpPHOE  3BEHO, BBICOKOMOJIEKYJSPHBIE COCIWHEHUS, KPEKHUHT,
pudopMuUHT, THUIIBI XUMHUYECKHUX peakuui (OKHCTIUTENBHO-
BOCCTaHOBUTENBHBIE, K30~ U IHIOTEPMUYECKHUE, pEaKIIMU HOHHOTO OOMEHa,
rOMO- U TeTEepOreHHble, OOpaTHUMble M HEOOpaTUMBbIE), PpPacTBOp,
AIIEKTPOJINTHI, HEIJIEKTPOJIUTHI, MIEKTPOJIUTHYECKAS] AUCCOLUALIS, CTETIEHD
JUCCOLMAINN, OKHUCIIMTENb, BOCCTAHOBUTEIb, JJEKTPOJIM3, CKOPOCTh

XUMUYECKON PEaKIni, XUMHUIECKOE PABHOBECHE)

1.2

TEOPHH U 3aKOHBI (TCOPUS XUMHUYECKOTO CTPOEHHUS OPTaHUYECKHX BEIIECTB
A.M. bytneposa, Teopust AIEKTPOIUTUYECKOMN JIMCCOLINAIINH,
[Mepuoanueckuii 3axkon J[.M. MenneneeBa, 3aKOH COXpPAHEHHUS MacChl),
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHWMHH, MHUPOBO33PEHUYECKUE
3HAHUS, JIekKAlIMe B OCHOBE IMOHMMAaHUS MPUYMHHOCTH M CHCTEMHOCTH
XUMHYECKUX SIBJIEHUU, COBPEMEHHBIE MTPEACTABICHUS O CTPOCHUH BEIIECTBA

Ha aTOMHOM, MOJIEKYJISIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX

1.3

MpEACTaBJIICHHUA O MCXaHU3MAX XUMHUYCCKUX peaKuHﬁ, TCPMOAUHAMHUYCCKUX
U  KHUHCTUYCCKUX 3aKOHOMCPHOCTAX HX IMPOTCKaHUA, O XHUMHYCCKOM

paBHOBECHUHN, TUCIICPCHBIX CUCTEMAX




14

dakrosornuecKkue CBEIACHHS O CBONCTBaX, COCTaBe, IIOJYYCHUU U
0e30rmacHoM HCTOJIb30BaHU U BaXKHEUIINX HEOPraHUYeCKUX u

OpTraHU4Y€CKUX BEIICCTB B 6I)ITy n HpaKTH‘ICCKOﬁ JCATCIIBHOCTH YCJIOBCKA

1.5

oOuIye Hay4HblE NPUHLUIIBI XMMHUYECKOrO IPOMU3BOJACTBA (Ha NpUMEpe

MIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHUaKa, METaHoJIa, epepadoTku HedTH)

2.1

2.2

CdopMUpoBaHHOCTb YMEHUI BBISBIISTD:

XapaKTEPHBIC MPU3HAKW W B3aMMOCBA3b HM3YUYCHHBIX HOHHTHﬁ, IIPpUMCHATH
COOTBETCTBYHOIIHME IIOHATHUA IIpU OINHCAHHUKU CTPOCHHUA U CBOICTB

HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB M UX MPEBPAIICHUI
B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C TOHATUAMH M IIPEICTABICHUSIMH
JIPYruX TPEAMETOB Jisg Oojee OCO3HAHHOTO IMOHWMAHUS U OOBSICHEHUS

CYIITHOCTHU MAaTCPUAJIBHOI'O €AMHCTBA MHpPa

CdopMUpOBaHHOCTH YMEHHS HCIIOJIB30BATh:

3.1

3.2

HAMCHOBAHUS XHMHUYCCKHX  COCIMHCHUM MCKAYHApPOAHOI'O Coro3a
TeOpeTquCKOﬁ n HpHKHaﬂHOﬁ XUMHUHU U TPUBHAJIBHBIC HAa3BAHUA BCIICCTB,
OTHOCAIINUXCA K H3YUYCHHBIM KJIACCaAM OPraHUYCCKUX W HCEOPraHUYCCKUX

COeTMHEHNN
XUMHYECKYI0 CUMBOJIUKY JJIi COCTaBleHHS (OPMYyJl HEOPraHMYECKHUX
BEIIECTB, MOJEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILEHHBIX U

CKeJIETHBIX ) (hOpMYJT OPraHUYECKHX BEILECTB

CdhopMHUpPOBAaHHOCTH YMEHUS KJIACCU(DUITMPOBATD:

4.1

HCOPTraHNYCCKUEC BCHICCTBA, CaMOCTOATCIBHO BI)I6I/IpaTI> OCHOBaHHUsA H

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

4.3

OpPraHnv4CcCKrC BCUICCTBA, CAMOCTOATCIIBHO BHGI/IpaTL OCHOBAHUS U KPUTCPUU

JJIA K.]'IaCCI/I(bI/IKaI_II/II/I HN3Y4aCMbIX XUMHUYCCKUX 00BEKTOB

o pPa3JIMYHbIM IIPU3HAKAM (‘-II/IC.IIy U COCTaBy pCarupyromux BCIICCTB,
TCIIJIOBOMY 3(1)(I)CKTy pcakuru, U3MCHCHUIO CTENEHEN OKHCIICHUS OJICMCHTOB,

00paTUMOCTH PEAKIINH, yYaCTHIO KaTaln3aTopa)

CdopMUpOBaHHOCTh YMEHHUS XapaKTepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30Y)XJIEHHOM COCTOSHUM) M MOHOB XUMHUYECKUX
sanemeHToB 1 — 4 nepuonos Ilepuoguueckoit cucremsl .M. Menneneesa u
UX BaJCHTHBIC BO3MOXXHOCTH, UCIIOJIB3YS TOHATHS S-, p-, O-3JEKTPOHHBIC

opOuTaNu, S3HEPreTUYeCcKre YpOBHU

CdopMUpOBaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHCHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M O0pa3yeMbIX HUMH COEIWHEHUH IO

nepuoaaM U rpymnmnam




ChopMupoBaHHOCTH YMEHUSI COCTABIATh YPAaBHEHHMSI XMMUYECKUX PEaKIMi

U PACKpPBIBATh UX CYILIHOCTH:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKI_[I/Iﬁ MoCpCACTBOM COCTAaBJICHHUA

AIIEKTPOHHOTO OanaHca 3TUX PeaKkLuit

1.2

7.3

8.1

8.2

10

YpaBHEHUs peaKIUil pa3juyHbIX THUIIOB; TIOJHBIE M COKpalIEHHBIC
YpaBHEHHUS peakuil MOHHOTO OOMEHa, YUYUTHIBAasl YCJIOBHSI, MPH KOTOPBIX
9TH peaklUy UAYT 10 KOHIIA

peakuuil TUApONM3a, peaKuui KOMIUIEKcooOpa3oBaHMsl (HAa MpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA M aJTFOMUHUS)
CdopMupoBaHHOCTH YMEHHUS MOATBEPIKIATH:

Ha KOHKPETHBIX IIpUMEpPax XapakTep 3aBUCUMOCTH PEAKIIMOHHOU
CIIOCOOHOCTH  OpraHMYECKUX COEIMHEHUH OT KpaTHOCTM U THUIIA
KOBaJEHTHOM CBSI3U (G- U M-CBS3M), B3AUMHOI'O BJIMSHUS aTOMOB M Py
aTOMOB B MOJIEKYJIaX, a TaKXke OT OCOOCHHOCTEW pealn3alludl pa3InyHbIX

MCXaHU3MOB IIPOTCKAHHUA peaKHI/Iﬁ

XApaKTCPHBIC XHUMHYCCKHC CBOMCTBa BCIICCTB  COOTBCTCTBYHOIIUMU

OKCIICPUMCHTAMH U 3alIUCIAMU ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_lI/Iﬁ

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAaB U BaKHEHIIHE
CBOICTBa BEUIECTB, MPUHAJICKANIUX K OMPEAEIEHHBIM KIacCaM U rpyrnnam
COeMMHEHUN  (MPOCThIE  BEIIECTBA, OKCHJABI, THAPOKCHUIBI,  COJIH;
YIIEBOAOPOABI, MPOCThIE dPUPHI, CIUPTHL, (EHONBI, ANbACTHAbI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOXHBIE J(GUPBI, KUPHI, YIJIEBOIbI, AMHUHBI,

AMUHOKUCIIOTBI, OETIKN)
ChopMupOBaHHOCTH yYMEHHMSI TPOBOAMTH pPACUYETBl MO XUMHUYECKUM
dbopMynaM U YpaBHEHHSIM XUMHUYECKHX pPEaKIUd C HCIOJIb30BAHUEM

(bu3NYECKUX BETNYMH:

10.1

10.2
10.3
104

Macchl (00bEMa, KOMMYeCTBa BEIIECTBA) MPOIYKTA PEAKIIMH, €CITU OJHO U3
HMCXOJHBIX BEIECTB JTAHO B BHUJE PacTBOpPAa C OMNPEACIEHHOW MaCcCOBOU

JI0J1ei pacTBOPEHHOTO BEIIECTBA MIIM JaHO B U30BITKE (MMEET MPUMECH )
MaccoBOW MM 00BEMHOM J0JIH, BBIXO/1a MPOAYKTA PEaKIH
TEIIOBOTO AP QeKTa peakui

00BEMHBIX OTHOILIEHUN Ta30B

10.5

M0 HAaXOXKICHUIO XUMUYIECKOM (DOPMYITBI BEIIeCcTBa

11

BianeHue cucremMoll 3HaHUM O METOJAX HAYyYHOIO IIO3HAHMS SIBJICHUU
IIPUPOJBI, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX M YMEHUE IPHMEHATH

OTH 3HAHUA IpPU OKCIOCPUMCHTAIBHOM HCCICAOBAHHMMU BCHICCTB H JIA




O0BACHEHHS XUMHYECKUX HBHGHHﬁ, uMeronmx MCECTO B TPHUPOAC,

HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU 4YCJIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

12

CdopMupoBaHHOCTH YMEHHSI IPUMEHSTH (MCIIOIH30BATh) 3HAHUS O COCTaBE U
CBOMCTBaX BEINECTB JUI  OKCHEPUMEHTAIBHOW  IPOBEPKM  THIIOTE3
OTHOCUTEJIbHO 3aKOHOMEPHOCTEW IMPOTEKAHMSI XUMHUYECKUX pEakUud u
IIPOTHO3UPOBAHUSI  BO3MOXKHOCTEM  MX  OCYLIECTBIICHUS;  CUCTEMHbIE
XUMUYECKHE 3HAHUS Uil OOBSICHEHHS W TPOTHO3MPOBAHMS SIBICHHH,
UMEIOIIMX €CTECTBEHHOHAYYHYI0 NPUPOAY; Uil MPHUHATUS I'PaMOTHBIX

peleHuii mpobIeM B CUTYAIHSIX, CBSI3aHHBIX C XUMHEN

13

14

15

ChopMupoBaHHOCTh yMEHHs IUIAHUPOBATh M IPOBOAUTH XHMHUUECKUIL
9KCIEPUMEHT (TIOMy4YeHHE U HW3YyYCHHE CBOWCTB HEOPraHWYEeCKUX H
OpPraHMYeCKHX  BEIIECTB, KadeCTBEHHBIC  PEaKIUH  YIJICBOJOPOIOB
pa3IMYHBIX KJIACCOB M KHCIOPOACOACPIKAIINX OPraHUYECKUX BEIIECTB,
pelIeHne SKCIEPHUMEHTAIBHBIX 3a/a4 10 Paclio3HaBaHUIO HEOPTaHMYECKUX
U OpPraHMYeCKUX BEIIECTB) C COOJIOJCHHEM TpaBHJ OE30MACHOTO
oOpailleHuss ¢  BellecTBAaMU U JJTAOOPATOpPHBIM  00OpPYAOBaHUEM;
(GbopMyIHpOBaThH IETN HMCCIEIOBAHUS; MPEACTABIATh B PAa3NU4HON (hopme
pe3yibTaThl ~ HKCHEPUMEHTA,  aHAIM3MPOBAaTh M OLIEHUBATh  UX

AOCTOBCPHOCTDb

ChopMUpOBaHHOCT yMEHHUSI OCYILIECTBIISATH IIEICHANPABICHHBIA TOHCK
XUMHYECKOW MH(POpPMALUK B Pa3IMUHBIX HCTOYHUKAX (HaydHas M y4eOHO-
Hay4yHasl JUTEepaTypa, CpeAcTBa MaccoBo mH(opmaruu, cetb HTepHeT u
JIpyrue), KpPUTUYECKH  aHAJIM3UPOBaTh  XUMHUYECKYH0  HH(OpMAaIuIo,
nepepabarbiBaTh €€ M HUCMOJb30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

yueOHoiIl 3a1aueit

ChopmMHpOBaHHOCTh YMEHHS MPOTHO3UPOBATH, AHATM3UPOBATH U OLIEHUBAThH
WHOOPMALIUIO C TIO3UIUNA JKOJOTHYECKOW O€30MacHOCTH TOCIEICTBUN
OBITOBOM W TPOU3BOACTBEHHOW JEATENILHOCTH 4YEJIOBEKa, CBSI3aHHOW C
nepepaboTKoOil BeiecTB; CPOPMUPOBAHHOCTh YMEHUI OCO3HABATh OMACHOCTD
BO3CHCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX BEILECTB, IOHUMAs
CMBICJI ITOKa3aTeIs npenenLHoﬁ JIOHyCTPIMOfI KOHIOCHTpalluu, U MMOACHATH Ha
mpuMepax CIIOCOOBI YMCHBIICHUA W NOPCAOTBpalICHUA WX BPEAHOI'O

BO3JICHCTBHUA Ha OpraHus3M 4€JIOBCKa




HEPEYEHDb 3JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA EI'D

O XuUMHumn
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Teopernueckre OCHOBbI XUMHUH
Crpoenue BemiectBa. CoBpeMeHHas MOJENb CTpoeHusi atoma. Pacmnpenenenue
JJIEKTPOHOB IO SJHEpPreTHdeckuM ypoBHsAM. Kraccuduxamuss XuMHYECKHX
11 aneMeHTOB. OCOOCHHOCTH CTPOCHHUSI PHEPreTHYCCKUX YPOBHEH aromoB (S-, p-, d-
aneMeHToB). OCHOBHOE U BO30YXKIEHHOE COCTOSIHUS AaTOMOB. OJEKTPOHHAs
KoH(uUrypauus aroma. BaneHTHbIE 37IEeKTPOHBI
Ilepuonnueckas cucremMa xumudeckux 3nemeHToB .M. MenneneeBa. @uznueckuil
cMmbica [lepuoanueckoro 3akona JI.M. Menneneesa. [IpuuuHbl U 3aKOHOMEPHOCTH
1.2 M3MEHEHUsI CBOWCTB JJIEMEHTOB M MX COEIUMHEHUW IO MEepUoJaM MU TIpyHmnam.
3aKOHOMEPHOCTH B W3MEHEHMM CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX
COEIMHEHUH, BBICIIMX OKCHJIOB U THJPOKCUJIOB
1.3 BaneHTHOCTB. DJIEKTPOOTPUIIATENEHOCTD. CTENEeHb OKHCIICHHUS
Bunpl xumuueckoi cBsi3u (KOBaJIeHTHasl, HOHHAs, METAJUIMUECKasi, BOJOPO/IHAsA) U
14 MexaHu3Mbl e€ oOpa3oBaHus. MeXMONeKyaspHble B3auMojeicTBUs. BemecTBa
' MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THUIbl KPUCTAIUIMYECKUX PEIIETOK.
3aBUCHMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIIIMYECKON PEIIETKU
15 Xumnueckas peakuus. Knaccupukaius XUMUYECKUX peakluil B HEOpraHMUeCcKon 1
' OpraHMYECKON XUMUHU. 3aKOH COXPAHEHHUS MacChl BELIECTB
1.6 CKOpOCTh peaKiuu, €€ 3aBUCHMOCTD OT Pa3IMnIHbIX (PAKTOPOB
1.7 TenoBbie 3¢ (heKThl XUMHUYECKUX peakuuil. TepMoXuMuieckre ypaBHEHUs
18 OOpatumble peakuuu. XuMudeckoe paBHoBecue. DakTopbl, BIUSIONME Ha
' cocrosiHue xumudeckoro pasHosecus. [Ipunnun Jle Illarense
OnekrponauTnueckas auccouuanus. CunbHble U ciabble 3nekTponutbl. Cpena
1.9 BOJHBIX PAacTBOPOB BEIECTB: KHUCNasd, HEWTpanbHasd, Meno4Has. CreneHp
nucconuanuy. Peakiiuym HOHHOTO oOMeHa
110 Iupponuz coneii. MonHoe mpousBeneHue Bonabl. Bomopoansrii mokazatens (pH)
' pacTBOpa
Crioco0Obl BhIpaKEHHsI KOHLEHTPAIMM PAcTBOPOB: MaccoBasi JI0Jsl PACTBOPEHHOTO
1.11 BEleCTBa, MOJIApHAs KOHIeHTpalus. HacblllieHHble 1 HEHACBIIIEHHbIE PacTBOPHI,
pactBopuMocTh. Kpucramioruaparst
112 OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeaeHue BellecTB B cpefax ¢
' pa3HbIM 3HaueHueM PH. MeTos! anekTpoHHOTro OaiaHca
1.13 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEN




OCHOBBI HEOPTraHUYECKON XUMHH

2.1

Knaccudukanuss Heopranmueckux coenuHeHuid. HoMeHKIaTypa HEOpPraHHYeCKUX

BCIICCTB

2.2

2.3

2.4

2.5

XUMHYECKUE CBOWMCTBA BAXKHEUIIUX METAUIOB (HATPUM, KaIHM, KadblUWA, MArHUMN,
QTIOMUHHMMA, [IMHK, XPOM, JK€JIe30, MeAb) M HX coeauHeHui. OOmme crocoObl
MOJTYYCHHST METAJIIOB

XWMHYECKHUE CBOWMCTBA BAXKHEWIIMX HEMETAIOB (TaJIOTEHOB, CEpPBI, a30Ta,
docdhopa, yrmepoma M KpEeMHHUS) W UX  COCIMHEGHHMH  (OKCHIIOB,
KHCJIOPOJICOACPKAIINX KUCIIOT, BOJOPOIHBIX COSIUHEHUN)

['eHeTnveckast CBSI3b HEOPraHWUYECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM
KJIaccam

#HHPar#H# 1 nenTnuKanys HEOPraHMIECKUX coeTMHCHN. KadecTBeHHbIE peaKinu

Ha HCOPraHMYCCKHUEC BCIICCTBA U NOHLL

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE TOJIOKCHHS TCOPHH XUMHUYECKOTO CTPOSHUSI OPTaHMYCCKUX COCITMHECHUHN
AM. bytnepoBa. YriepoaHbIii CKeleT OpraHMYecKod Mousiekyibl. KpaTHocTh
XUMHUYECKON CBS3U. S- U P-CBS3U. SP3-, SP2-, SP-rubpuamn3anuyu opOuTaaeii aToMOB
yriepoja. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOCHHS MOJEKYI.

I'omonoru. I'omonornyeckuii psan. Mzomepus u uzomepsl

3.2

[onsarue o pyHkunoHaNbHON rpymme. OpueHTaMOHHBIE 2P PEKTH 3aMEeCTUTENCH

3.3

[IpencraBnenne o kiaccupuKaluu OpraHUYecKux BemiecTB. HomeHknarypa
OpraHMYECKUX COEIUHEHHM (cucTemMaThueckas) W TpHUBHAJIbHbIE Ha3BaHUS

BaKHEHIIINX HpCI[CTaBHTeHeﬁ KJIACCOB OPraHNYCCKUX BCUICCTB

3.4

3.5

CBO60,[[HOpa,I[I/IKaHBHBII>'I Y1 HOHHBIA ME€XaHHU3MBI pCaKknuu. IlonsTue o HYKHCO(bHHC u

anektpoduie. IlpaBuno MapkosHukosa. [Ipasuio 3aiinieBa

AnkaHbl. XHMMHYECKHE CBOICTBA aJKaHOB: TraJOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE Pa3I0KEeHNUE, KPEKUHT, H30Mepu3anus, ropenne. [lomyuenue ankaHoB.
Huxnoankansl. Crnernuduka CBOMCTB IUKIOATKAHOB C MajbiM pPa3MEpPOM IIHKIIA.

PeaKIII/II/I MPUCOCAUHCHUA U paIUKAJIbHOI'O 3aMCIICHUA

3.6

3.7

3.8

Ankenpl. XUMHYECKHE CBOMCTBA: PEAKIMHM TPHUCOCIUHEHHS (TaJIOT€HHUPOBAHUE,
TUAPUPOBAHUE, THAPOTAJOT€HUPOBAHUE, THUJpaTalus), TOPEHHS, OKHCICHHUS U

MOoJIMMEPpHU3alln. HpOMLIIJ_UICHHBIC u J'Ia60paTOpHLIC CIIOCOOBI MOJIYYCHH aJIKCHOB

Ankaguensl. XHMHUYECKHME CBOMCTBA aJKaJUEHOB: PpEAaKIMHU IPUCOEINHEHUS
(ruapupoBaHUe, TaJlOr€HUPOBAHHE), TOpeHUs M mnonuMepuzauuu. Ilomydenue
JIKaJUCHOB

AnxuHbl. XMMHUYECKHE CBOWCTBA: pEaKIUH IMPHUCOETUHEHHs (TajloreHupoBaHHE,
TUAPUPOBAHUE, TUApATAIMs, THAPOTaJOreHUpPOBaHME) Kak CHOCcO0 MOJydyeHus

MMOJIMMEPOB M JPYIrux IOJE3HBIX IIPOIYKTOB. PeaKHI/II/I 3aMCIICHUA. FopeHI/Ie




AllCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOTO IUIAMCHHU JIA CBAPKU U PC3KU

MCTaJJIOB. HpI/IMeHeHI/IC aliCTUJICHa

3.9

3.10

Apenbl. XUMHUYECKHE CBOMCTBa OEH30JIa: PEaKIMH 3IEKTPOPHILHOTO 3aMEIICHHS,
npucoeiuHeHus  (TUIPUPOBAHME,  rajoreHupoBaHue). Peakuuss  ropeHwus.
Oco0CHHOCTH XUMHUYECKUX CBOWCTB Toiyosa. [lonyuenune 6enzona. OcobeHHOCTH
XUMHYECKHX CBOMCTB ctupoia. [lomumepusanus ctuposa. CriocoObl molydyeHus: u

IMPUMCHCHUC apOMATHYCCKUX YIIJICBOOAOPOA0OB

Cnuptel.  IlpenenbHble  OJHOATOMHBIE  CHUPTHl.  XUMHYECKHE  CBOMCTBA:
B3aMMO/ICHCTBHE C HATPHEM KaK CIIOCOO yCTAaHOBJICHHS HATUYUS TUAPOKCOTPYIIIH,
C TaJIOTEHOBOAOPOJAMHU KaK CIOCOO IOJy4YeHHUs pacTBOPHUTENEH, BHYTpU- H
MEXMOJIEKyJIsIpHass naeruapartauus. Peakuuss ropenus. Ilonmydenuwe srtaHona:
peakuus Opo>KEHMs TUIIOKO3bl, TWIpaTauus ATUJIEeHA. DTUIEHIJIMKONb U TJIUMLEPUH

KaK IMpeaACTaBUTCIN NPCACIIbHBIX MHOT'OATOMHBIX CIIMPTOB

3.11

®enou. XUMHUYECKHE CBOMCTBA (peHOIA (PEeaku ¢ HaTPUEM, THIPOKCHUIOM HATPHS,

opomom). [Tonyuenue penona

3.12

Anpaeruapl. XMMHUYECKHE CBOMCTBA MPEACIbHBIX albJACTUIOB: THUIAPUPOBAHUE;
KaueCTBEHHBIE pPEaKIUU Ha KapOOHWIbHYIO Tpynmy (peakius «cepeOpsHOoro
3epkana», Bzaumopeiicteue ¢ ruapokcuaom menu (I1). Ilomydenuwe npeaenbHbIX
albJACTUNIOB: OKUCIEHWE CIUPTOB, THUApaTalus aleTwieHa. AIIETOH Kak

npeacTaBuTCIb KETOHOB. OcobeHHOCTH PCaKkru OKUCIICHHUA all€TOHA

3.13

3.14

KapOoHOBbIE KHCIOTBI. XWMHUYECKHE CBOWCTBA MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XHMHUUYECKHX CBOMCTB MYpPaBbHHOUW KHUCIIOTHI.
[Tomyuenue mpeaenbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCICHUE alTKaHOB,
AJIKEHOB, IIEPBUYHBIX CIIUPTOB, AJIbJIETUIOB. BhICIIME NIpeIenbHbIE U HENPEAEIIbHBIE

KapOOHOBBIE KUCIOTHI

Crnoxuble 3¢upbl 1 Kupbl. CIocOObI MOTy4YeHUs CIOXKHBIX 3(hupoB. OOpaTUMOCTh
peakuuu srepuduxanuu. IlpuMeHeHue CIOXHBIX 3(QUPOB B TMHILIEBOH U
nap@roMepHON MPOMBINIIEHHOCTH. JKUpbl Kak cCioxkHbIe 3(QUpbl INHIEpUHA U
BBICHIMX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBAa J>KHPOB: THUAPUPOBAHHE,
OKHUCJIEHHE. ['maponu3, WiIM OMBUIEHHE, >KMPOB KakK CIoco0 IPOMBIIUIEHHOTO
MOJIyUYEHUSI COJIEW BBICIIMX KapOOHOBBIX KHMCIOT. MBLIA KakK COJIM BBICHIMX

Kap6OHOBLIX KHUCIIOT

3.15

XUMHUYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIUHA C YYACTUEM CIIUPTOBBIX M AJIbJAECTHIHOU
Tpynn U MOJOYHOKHCIOe OpoxkeHue. [IpuMeHeHHe TIIOKO3bI, €€ 3HAYCHHE B
JKU3HENIEATSIIHHOCTH Opra"usma. Jucaxapupr: caxapo3sa, MaJibTo3a.
BoccranaBnuBaromme W HEBOCCTAaHABIMBAKONIME  Jaucaxapuibl. [ 'maponus
nucaxapunoB. [lomucaxapuasl: kpaxman, ruKoreH. CTpoeHHe MaKpOMOJIEKYIT
Kpaxmayia, TJMKOI€Ha U LeJuroyio3bl. (DU3MyecKue CBOKCTBA KpaxMalla u

LIEJUTI0J103bl. XUMHUUYECKHE CBOMCTBA KpaxMaJjia: TUAPOJIN3, KAYCCTBCHHAA PCaKIUAd C




HoIOM. XHMHUYECKHE CBOWCTBA IIEJUTIOJIO3BI: THUIPOJH3, TMONy4YeHHE JPUPOB

1esuTio036l. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIETK)

3.16

3.17

3.18

3.19

AMHHBI. AMHUHBI KaK OpPraHMYECKHME OCHOBAHUS: PEaKUUU C BOJOM, KUCIOTaMHU,
peakuuss TOpeHHs. AHWIMH KaKk MPEICTaBUTENIb apOMAaTHUYECKUX aMHUHOB.
XWMHYECKUE CBOWMCTBA aHWJIMHA: B3aUMOJCHCTBUE C KHUCIOTaMH, OPOMHOM BOJIOH,
okucnenue. [lomydeHne aMUHOB QJIKWIMPOBAHMEM aMMHaKa M BOCCTAHOBJICHUEM
HUTPOINPOU3BOIHBIX YTIIEBOAOPOIOB

AMUHOKUCIOTHI W O€nKd. AMHHOKHCIOTHI Kak amMQOTepHbIE OpPTraHHYECKUe
coequHenusi. OCHOBHBIE aMHUHOKHUCIOTBHI, oOOpasymomue Oeiaku. XHUMHYEeCKHe
CBOMCTBA OCJIKOB: THIPOJIU3, JCHATYpAIlUs, KaueCTBEHHBIC (I[BETHBIE) PEaKIUK Ha

Oenku

CrpoeHue u CTpyKTypa HOJIMMEPOB. 3aBUCUMOCTh CBOMCTB ITOJIMMEPOB OT CTPOEHUS
MoJiekya. OCHOBHbIE CHOCOOBI IMOJYYEHHs] BBICOKOMOJIEKYISPHBIX COEIUHEHUN:
peaKIiy MOJTMMEPHU3AINN U TIOIMKOHAeHcanny. Kitaccugukaryst BOJIOKOH
#HH#HPar### nentudukanus opraHMUECKUX coeqnHeHu. Penenne

SKCIICPUMCHTAJIBHBIX 3a/la4 Ha paCliO3HAaBAHHUEC OPraHUYCCKHUX BCHICCTB

3.20

TI'enernueckas cBI3b MCXKAY KiIaCCaMH OPraHn4CCKux COGIII/IHGHI/Iﬁ

XUMHS U )KU3Hb

4.1

XvuMus B TIOBCEJHEBHOW Ikm3HHM. [IpaBuia Oe3omacHOW pabOTBHl C EIKHMH,

TOPIOYMMHU U TOKCUYHBIMU BCIICCTBAMHU, CPCACTBAMUA OBITOBOM XMMHH

4.2

4.3

4.4

XuMUS U 3I0pOBbE. XUMHSI B MEIUIIUHE. XUMHUSA U CEIbCKOE XO35SUCTBO. XUMHS B
MIPOMBIIIIEHHOCTH. XUMHUS ¥ SHEPTeTHKA: MIPUPOTHBIA U MOMYTHBIA He(TSHOM Ta3bl,
uX cocrtaB W wucnoib3oBaHue. CoctaB HedpTH U €€ mepepaboTKa (MPHUPOIHBIC

WCTOYHUKHU YTIIEBOJIOPOIOB)

XuMHUSL U HKOJOTHsA. XUMHUYECKOE 3arps3HEHUE OKpYXKarolled cpeapl U ero
nocinenctus. Oxpana tuapocdepsl, MOUBBL, atMocdepsl, (Giuopsl U (ayHbl OT
XUMHYECKOTO 3arpsisHeHus. I[IpobGnema oOTXOAOB W MOOOYHBIX TMPOAYKTOB.

AJ'IBTepHaTI/IBHBIe HCTOYHHUKHU SHCPTHUHN

O6H_[I/Ie MNpEACTAaBJICHUA O MNPOMBINIJICHHBIX criocodax IMMOJIYy4YCHHUA XUMHUYCCKUX
BCIICCTB (Ha ImpuMepe IMpou3BoACTBA aMMHAKA, CCpHOfI KI/ICJ'IOTLI). ‘IépHa;I 151
OBETHAsA METAJIJIyprus. CTexJIo U cuUlImKaTHas MMPOMBIIIJICHHOCTD. HpOMI)IHIJ'IeHHaSI

oprannyeckast XuMusi. CeIpb€ ISl OpraHM4eCKOM MPOMBIIUIEHHOCTH

Tumnbl pacy€THBIX 3a/1a4

5.1

Pacuérbl Mmacchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY

B€IICCTBA, MaCCC NN 06’béMy OIHOTO U3 YJAaCTBYIOIIUX B PCAKIIMU BCIICCTB

5.2

Pacuérsl TemmoBoro 3¢ dexra peakuuu

5.3

Pacu€tpl 00BEMHBIX OTHOIIEHUH ra30B MPU XUMHUECKUX PEAKIIUIX




Pacuérel macchl (00bEMa, KOTHMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO

>4 U3 BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH )
55 Pacuérel MmaccoBo# i 00BEMHOMN JJOTU BBIX0/IA TIPOAYKTA PEAKIIHH OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérel macchl (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTA PEAKITUH, €CITH OJHO U3
5.6 BEILECTB JJAHO B BUJIE PACTBOpA C ONPEACIEHHON MacCOBOM JOJIEl PACTBOPEHHOIO
BEILECTBA
57 PacuéTel ¢ ncrnonb30BaHNEM MOHATHI «MaccoBas 10JIs1», «MOJISIpHas
' KOHLICHTpaLUs», KPaCTBOPUMOCTb
Haxoxnenue MoseKynspHoOil popMysIbl OpraHMUECKOro BEIIECTBA MO €To
5.8 IJIOTHOCTU U MAcCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, UJIU 110

IIPOJYKTaM CrOpaHUs
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