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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma Mo XMMHHM Ha YPOBHE CpPEIHEro oOIero oOpa3zoBaHUs
paspabotana Ha ocHoBe DeaepanmbHOTO 3akoHa OT 29.12.2012 No 273-03 «0O6
oOpazoBanuu B Poccuiickoit ®deneparun», TpeOOBaHM K pe3ylbTaTaM OCBOCHUS
benepasibHOM 00pa3zoBaTeNbHON MpOrpaMMbl cpenHero obmiero oopazoBanusa(POIl
COQO), mpexacraBieHHblx B DeaepalbHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpenogaBaHus Yy4eOHOTO MpeaMeTa
«Xumus» B oOpazoBaTenbHbIX  opraHuzanusax Poccuiickoir ~ ®Denepanuu,
pean3yIoNIMX OCHOBHBIE 00pa30oBaTeibHBIE MPOrPAMMbI, 1 OCHOBHBIX TOJIOKECHHM
«Crparerun pa3Butusi Bocniutanus B Poccuiickoit denepanuu Ha nepuoa g0 2025
rona» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuUMUsl Ha YPOBHE YITyOJEHHOTO U3YUYEHHUS 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAYYHOro oOpa3oBaHus ywammxca 10-11 kmaccoB. HM3ydenue
npeaMeTa, peaauzyeMoe B YCIOBUSX JIUDPEpeHIIMPOBAHHOTO, MTPOPUIBHOTO
oOydeHus, NpU3BAHO oOOeCleyuTh OO0IEe00pa30BaTENbHYI0O U OOIIEKYJIbTYPHYIO
MOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO Ui ajanTalldd MX K OBICTPO
MEHSIOIUMCS YCIIOBUSIM JKM3HU B COLMYME, a TaKXkKe JJI MPOJOJIKEHUS 00yUEHHUS B
opraHu3aiusx MNpodecCUHOHANTBLHOTO O00pa30BaHMs, B KOTOPBIX XHUMHUS SIBISETCS
OJIHOW U3 TPUOPUTETHBIX JUCLUUILINH.

B nporpaMmvMe 0o XUMHM Ha3zHau€eHUE IMpeaMera «XHUMHUS» MOIy4yaeT
MOAPOOHYI0 UHTEPHPETAIINIO B COOTBETCTBUM C OCHOBOIIOJIATAIONIUMHU MOJIOKEHUSIMHU
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LIE€NEH, COAEpKaHUs, pPE3yJbTaTOB
oOy4eHHs: U TpeOOBAHWN K YPOBHIO TMOATOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM
TOMY SIBJISIFOTCS CJICAYIOIINE BBITIOTHSIEMBIC POTPAMMO IO XUMUU (HYHKIIUH:

e HMH(POPMALIMOHHO-METOJUYECKasA, peajau3anus KOTOpoil  obOecreunBaeT
MOJYyYEeHHE TPEACTaBICHUSI O IEAX, COJACPKAHUM, OOIIeH CcTpaTeruu
0o0yueHHUsi, BOCIUTAHUSI U Pa3BUTHUSI OOyYaIOIMMXCS CPEACTBAMU MPEAMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MpOoduIs;

e OpraHU3alMOHHO-TUIAHUPYIONIasi, KOTopas MpeaycMaTpHUBAET OIpeeTCHUE:
MPUHIIAIIOB CTPYKTYPUPOBAHUS U TOCIIE0BATEILHOCTH U3YUYCHUST yUeOHOTO
Marepualna, KOJUYECTBEHHBIX U KA4YECTBEHHBIX €ro XapaKTePHUCTHK;
MOAX0J0B K (DOPMUPOBAHUIO COACPKATEIHHON OCHOBBI KOHTPOJISI M OIICHKH
0o0pa3oBaTeNbHBIX JIOCTHXKCHHH OOydYaroImMXcs B paMKax HWTOTOBOM
aTTecTanuu B (hOpMe €IMHOTO TOCYAAPCTBEHHOTO 9K3aMEHA 110 XUMHH.

[Iporpamma aJist yriryOJIEHHOTO U3YYEHUSI XUMUHU:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIepKaHUe, 00s3aTeNIbHOE IS
M3y4eHUsT B  paMKax  OTIENAbHBIX  mpoduiiel, mpemaycMaTpuBaeT



pacmpeneneHue Hu CTPYKTypUpPOBaHHME €ro IO KjaccaMm, OCHOBHBIM
COJIepKaTeNbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JIaéT MPUMEPHOE pacmpeesieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOTO IS
U3YYECHUS OTJIECIbHBIX TEM;

e TIIpenjaraeT MPUMEPHYIO  IOCJIEIOBATENbHOCTh  HM3YyUEHHUS  y4eOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH TOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX H
MEKIIPEIMETHBIX CBSI3EH;

e JIaéT METOJUYECKYIO0 MHTEPIIPETAIMIO 1IeJIel U 33]ja4 U3YUYEHUs MpeaMeTa Ha
yrayOJaEéHHOM YpPOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME
cpemHero  oOmiero  0o0pa3oBaHMS, COJEPKATEIBHONW  XapaKTEPUCTUKHU
IJIAHUPYEMBIX ~ PE3yJIbTATOB  OCBOEHHUS OCHOBHOM  00pa3oBaTelbHOU
IpOrpaMMbl CpeIHero o011ero oOpa3oBaHUs (JIMYHOCTHBIX,
METaINpeIMETHBIX, TMPEIMETHBIX), a TaKkKe C Y4YETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENIbHBIX ~ JEUCTBUNH  OOyYaromierocss IO  OCBOEHHUIO
COJZIepKaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMe IO XHMHU MPETyCMOTPEHA
IIPEEMCTBEHHOCTh C 00YyY€HHEM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 00Opa30BaHUS.
3a mpejenaMu  YCTAHOBJICHHOM  MpOrpaMMOMl MO  XUMHUU  00s3aTENbHOU
(MHBapUAHTHOM) COCTABJISIIOIECH COJEpKaHUs Yy4eOHOro mpeamMeTa «XUMHU»
ocTaéTcsi BO3MOKHOCTh BBIOOpA €r0 BapUaTUBHOM COCTaBIISIONICH, KOTOpas J0JDKHA
OTIPEIETIATHCS B COOTBETCTBUH C HAIIPABJICHUEM KOHKPETHOTO Tpoduiisi 00yueHusI.

B coorBercTtBUM ¢ KoHuentyalbHbIMH mnoJoxeHusimu DI'OC COO o
Ha3HAaYeHUM MpeAMETOB 0a30BOro M  YINIyOJEHHOTO YpPOBHEH B CHCTEME
nuddepeHIMPOBaHHOTO0 0O0YUYEHUS Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUsl XUMUS
Ha ypOBHE YriTyON€HHOTO M3yUeHHUs HAMpaBJeH Ha PEaTN3aIiio MPEEeMCTBEHHOCTH C
MOCJICTYIOITUM STAIlloOM IMOJTYYEHUSI XUMUYECKOTO 00pa30oBaHus B paMKaX M3y4CHUS
CHEIUATbHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHUYECKHX JUCIUIUIMH B BYy3aX U
OpraHu3alMsIX cpeaHero npodecCuoHaIbHOro0 o0pa3oBaHus. B 3Toil cBsA3M U3yueHue
npenMera «XUMHUSD»)» OPHUEHTHPOBAHO TMPEUMYINECTBEHHO Ha paclIMpeHHe u
yIrayOleHne TEOpPEeTUYECKOM ¥ TPAKTUYECKOM TOATOTOBKM  OOyYaroIIuxcs,
BBIOPABIINX OMpPEACIEHHBIH Tpoduib OOyYeHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCIEAYIOIIEr0  MOMYYeHHs] XMMHYECKOro oOpa3oBaHMs B  OpraHM3alusx
npodeccruoHanbHOro obpaszoBanus. Hapsiay ¢ stum, B cBete Tpeboanuit ®I'OC
COO x mIaHupyeMbIM pe3yJibTaTaM OCBOEHUS (eaepaibHOM 00pa30BaTeIbHOM
IporpaMMbl  CpelHero oOmiero oOpa3oBaHHs HW3Y4YeHHE TpeaMeTa «XHUMEsD)
OPUEHTHPOBAHO TaKK€ Ha pEIICHHE 3a7ad BOCIUTAHUS M COLMAIBLHOTO Pa3BUTHUS
oOyuaromuxcsi, Ha (GOpMHUpPOBaHHE y HUX OOLICHMHTEIUIEKTYAIbHBIX YMEHHUN, YMEHUN
panuoHaNIM3auu  y4eOHOTrO Tpyda M OOOOIIEHHBIX CIOCOOOB JIEATEIbHOCTH,
UMEIOIIUX MEXIUCIMIUIMHAPHBIN, HaIPEIMETHBIN XapaKTep.



CocTaBnsromuMu  mipeaMera «XUMHUS» Ha YpPOBHE YIIyOJIEHHOTO H3y4YeHUs
ABISIIOTCS  yIAyOn€HHble Kypchl — «Opranumdeckas xumus» u  «OOmas #u
Heopranuveckas xumusi». [Ipu ompeneneHur MOAXOJ0B K OTOOPY U CTPYKTYpPHOU
OpraHu3alMK COJIEP>KAHUS ATUX KypCOB B IMPOTrpaMMe 10 XMMUHU 332 OCHOBY MPUHSITHI
nonoxxkenuss ®I'OC COO o paznmuuusix 6a30BOro u yriayO0iaEHHOTO yPOBHEN U3YUCHHUS
npeaMera.

OcHoBy coxaepxaHuss KypcoB «Opranumyeckas xumus» u «O0mas u
HEOpraHUYecKasi XMMHUsD COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHUH,
OTHOCAIIUXCS K 0a30BOMY YPOBHIO HM3YyYEHMs] MpeaMeTa. JTa CUCTeMa 3HaHUU
MOJIy4aeT OMNpPEACIEHHOE TEOPETUYECKOE IOMOJHEHUE, MO3BOJISIONIEE OCO3HAHHO
OCBOMTH CYILIECTBEHHO OOJbIIMI 00BEM (DaKTOJOrHMUECKOro Mmarepuana. Tak, Ha
yrIyON€HHOM ~ ypOBHE  HM3yudeHUs  IpeaMera  oOecliedeHa  BO3MOXKHOCTb
3HAYUTENIbHOTO YBEIMUYEHUSI 00bEMA 3HAHUN O XMMUYECKHUX 3JIEMEHTaX M CBOMCTBax
UX COCJMHEHUN HAa OCHOBE PACLIMPEHUS U YIIIyOJIEHUs MPEICTaBICHUH O CTPOCHUU
BEIIECTBA, XUMHYECKOW CBS3M W 3aKOHOMEPHOCTSX TMPOTEKaHUs PEaKIHid,
paccMaTpuBaeMbIX C TOYKH 3PEHHS XUMHUYECKOM KHUHETHKH U TEPMOIMHAMMKH.
N3ydyenue mnepuoanueckoro 3akoHa u llepuonnueckoil cucTeMbl XUMHYECKHX
AJIEMEHTOB 0A3UPYETCsI HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPECTABICHUSAX O
CTPOCHHH aToMa. XUMHUYECKasi CBS3b OOBACHACTCS C TOUKU 3PCHHS SHEPTeTUIECKIX
M3MEHEHUH Tpu e€ Oo0pa3oBaHMM W pa3pylIeHWH, a TakkKe C TOYKA 3PEHUs
MeXaHu3MOB €€ oOpa3zoBaHus. VI3ydeHwe TUNOB peakUuid  JIOMOJIHAETCS
(GbopMHpOBaHUEM MPEACTABICHUIN 00 3JIEKTPOXUMHUUECKHUX MPOLIECCaX U AJIEKTPOJIN3E
pacIiaBoB U pacTBOPOB BeIIECTB. B Kypce opranndyeckoil XuMuM Npu pacCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COEAMHEHUN yensIeTcsi 0co00e BHUMaHUE BOMpPocaM 00
ANIEKTPOHHBIX AP (DeKTax, 0 B3aAMMHOM BJIMSHUHA aTOMOB B MOJIEKYJIaX M MEXaHH3Max
pEaKIuu.

Ocoboe 3HaYeHne UMEET TO, YTO Ha COJEP’KaHUE KypCOB XUMHUH YTIyOIEHHOTO
YPOBHSI M3YYEHHMsI JJIs1 KJIACCOB OMpeeiaEHHOro mpoduis (raaBHbIM 00pa3oM Ha UX
CTPYKTYpY W XapakTep JONOJHEHUN K oOuied cucteMe MpeIMETHBIX 3HAHUK)
OKa3bIBAIOT BIUSHUE CMEXKHBIE MTPeIMEThI. Tak, HampuMmep, B COJEPKaHUU MpeIMeTa
JUTSE KJIACCOB XHUMHKO-(PU3UYecKoro npoduiis Ooiblnoe 3HadeHHUE OyayT HMETh
AJIEMEHTHl y4eOHOro Marepuana mo oomeil xumuu. [lpm u3ydeHuun npeamera B
JaHHOM CJIydae akieHT OyJeT clelaH Ha OOIIHOCTh METOJOB MO3HaHHUS, OOITHOCTD
3aKOHOB M TEOpUd B XMMHUM M B (PHU3UKE: ATOMHO-MOJEKYJSApHAsS TECOPHs
(MonexynsipHas TeopHus B (PU3UKE), 3aKOHBI COXPAaHEHHUS MAacChl M DHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, SJEKTPOIHN3a, PEACTABICHUS O CTPOSHUH BEILIECTB U APYTOE.

B 10 ke BpeMs B cofepaHUH MPEAMETa sl KIIACCOB XMMHUKO-ONOJIOTUYECKOTO
npodusis OGonpIIMI yAeNbHBIA Bec OyAeT UMETh OpraHuyeckas xumus. B stom
clly4yae MpeIOCTaBISIETCS BO3MOXKHOCTh i 0ojiee 0OCTOATENHLHOTO PacCMOTPEHUS



XUMUYECKON OpraHU3aINK KJIETKU KaK OMOJIOTMYECKON CUCTEMBI, B COCTaB KOTOPOM
BXOJSIT, K TpUMEpPy, TaKue€ CTPYKTYpPHBbIE KOMIIOHEHTHI, KaK JIMMHUJbI, OEIKH,
YIJIEBOJIbI, HYKIIEMHOBBIE KHUCIOTBI W Apyrue. Ilpu 3TOM 3HaHUA O COCTaBe M
CBOWCTBaxX MPEACTABUTENECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIy’KatT
OCHOBOM U1 HM3Y4YEHUs CYUIHOCTH IHPOLECCOB  (POTOCUHTE3a, JbIXaHWUS,
MUIICBAPCHMUS.

B nmmame ¢opMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIlIEHAayYHbIX METOOB MO3HAHMS U ONbITa MPAKTUYECKOrO NMPUMEHEHUS! HayYHBIX
3HAHUM H3y4yeHue mnpeaMera «XUMHs» Ha YriyOJEHHOM YPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBSI3AX C Y4YEOHBIMH TIPEAMETaMH, BXOIAIIMMH B COCTaB
npeAMETHBIX oOnacTell «EcTecTBEHHO-HAY4YHBbIE MNpeaMeTh», «MaTtemaTuka Hu
uHpopmaTuka» u «Pycckuil sI3bIK U TUTEpATypay.

[Ipu u3ydenun yueOHOTO npeaMera «XUMUs» Ha yriayOJaEHHOM YpPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOTO M CpEeAHEro obiiero oopazoBaHus (Ha 6a30BOM ypOBHE),
3a/layell TMEepBOCTENEHHON 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB HAyKd
XUMHUHU KaK 00JIACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOW IEeATEIbHOCTH
YeJI0BEKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpHI. Pelienue 3Toil 3a1aun Ha
yrayOJaEHHOM YPOBHE M3YUYEHUS MpeIMeTa MPe/InoaraeT peaan3alnio TaKuX IeNei,
KakK:

e (QopMupoBaHue TpEACTaBICHUI: O MaTepuaJbHOM E€IMHCTBE MHUDA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUW MPUPOJBI, O MECTE XUMHUU B
CUCTEME eCTECTBEHHbIX HayK M €€ Beayllell poiau B 0OecreyeHUH
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOIJIEM IKOJIOTHUECKOMH,
SHEPreTUYECKOW U TMHIINEBOM O€30MacHOCTU, B Pa3BUTUM MEIAUIMHBI,
CO3/IaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX UCTOYHUKOB SHEPIUH, B 00ECIICUCHUH
PaIMOHAIIBHOTO MPUPOJIOTIONBE30BaHMs, B (DOPMUPOBAHUU MHUPOBO33PEHUS U
oOIel KyJnbTyphl 4YEJNOBEKa, a TakKKe OJKOJOTUYECKU OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOJHOU CpPELE;

e OCBOCHHME CUCTEMbI 3HAHUH, JIE)KAIIUX B OCHOBE XUMUYECKON COCTABJISIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI Mupa: (yHIAMEHTIBHBIX IOHSATHM,
3aKOHOB M TEOPUM XUMHM, COBPEMEHHBIX IIPEICTABICHUM O CTPOEHUHU
BEIIECTBA Ha Pa3HbIX YPOBHSX — aTOMHOM, HOHHO-MOJEKYJISPHOM,
HaJIMOJIEKYISIPHOM, 0 TEPMOJIMHAMHUYECKHUX u KUHETUYECKUX
3aKOHOMEPHOCTAX MPOTEKAHUS XHUMHUYECKUX PpEAKIHUH, O XUMHYECKOM
PaBHOBECHHU, PACTBOpax U JUCIEPCHBIX CHUCTEMaX, 00 OOIMX Hay4YHBIX
MPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOyJaronmxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHWMHUYECKHX 3HAHMM JUIsi OOBSICHEHUS
KJIFOUEBBIX HUAEH W MpoOJieM COBPEMEHHOM XUMHUH, ISl OOBACHEHHS U



MIPOTHO3UPOBAHMSI SIBJICHUM, WMEIOIINX €CTECTBEHHO-HAYYHYIO TPHUPOAY;
IPAaMOTHOTO PEMICHHsS] TMPOOJIEM, CBA3AHHBIX C XWMHUEH, MPOTHO3UPOBAHUS,
aHaJIM3a M OLEHKHU C MO3UIMKA HKOJOTMYECKON Oe30MacHOCTH MOCIEACTBUN
OBITOBOM M MPOU3BOACTBEHHON JEATETLHOCTH 4YEJIOBEKAa, CBS3aHHOM C
XUMUYECKUM MTPOU3BOCTBOM, HCIIOJIB30BAHUEM H ITepepabOTKON BEIIECTB;

e yrIyOJICHWE MPECTABICHUN O HAYYHBIX METOJAX MO3HAHMS, HEOOXOIUMBIX
JUIsT TIPUOOPETCHUST YMEHWUW OpPHEHTHPOBATHCSI B MHPE BEIIECTB U
OOBACHEHMS] XUMHUYECKHUX SBJICHUN, MMEIONIMX MECTO B TMpHUPOJE, B
IPAKTUYECKOMN JESITeIbHOCTU U TTOBCEHEBHOM JKU3HH.

B tmuranme peanmuzanmum TEPBOOYEPEIHBIX BOCHHUTATEIBHBIX M Pa3BHBAIOIINX
(YHKUIMIA LEJIOCTHOM CHCTEMBI CpEJHEro ooOmero oOpa3oBaHUA MpPU H3YYEHUU
npeaMeTa « XuMus» Ha yriyOoJ€HHOM YpOBHE 0COOYIO0 aKTyaJdbHOCTh MPUOOpETAIOT
TaKHe 1eJI U 3aJ1a4M, KakK:

e BOCIHTAaHHE YOCKIEHHOCTH B MO3HABAEMOCTH SBJICHUM MPUPOIbI, YBAKCHUS
K TIPOIECCYy TBOPYECTBA B OOJACTH TEOPETUUECKUX U TMPHUKIATHBIX
MCCJICTOBAHUM B XUMUH, dbopmupoBaHUE MHPOBO33pPEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHUBAIIMM K OOYYEHHMIO M TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJTIO u CaMOBOCTIUTAHHIO Ha OCHOBE YCBOCHUS
00IIIeYeI0BEUECKIX IIEHHOCTEH;

e pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX
criocoOHocTer oOydaromuxcs, (HOPMHUPOBAHHE Y HHUX CO3HATEIBHOIO
OTHOIIEHUSI K CaMOOOpa30BaHUI0O M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO YCIEIIHOW MPOdeCCUOHATIBHOW M OOIECTBEHHOW ACSTEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0pPOBBIO W TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

e (QopMupoBaHME yMEHHH U HABBIKOB Pa3yMHOTO MPHUPOJONOIb30BAHMUS,
Pa3BUTHE DKOJIOTHYECKON KYJIbTYphI, TPHOOPETEHHUE OMbITA OOIIECTBEHHO-
[TOJIE3HOM PKOJOTUYECKOMN AESITSIbHOCTH.

OOmiee YMCIIO YacoB, MPETYCMOTPEHHBIX IS W3YUYCHUS XUMUU Ha YTIIYOJICHHOM
YpOBHE cpeaHero ooiero odpaszoBanus, coctariseT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kinacce — 102 gaca (3 yaca B HEJENIO).

COAEPXAHUE OBYUYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUSA
Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.



[IpenMer u 3HaueHUE OPraHMYECKON XMMHH, MPEACTABIECHUE O MHOTO00pa3uu
OPTraHUYECKUX COCIUHECHUMU.

DJEKTPOHHOE CTPOEHUE aToMa YIJepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMs. BaneHTHple BO3MOXHOCTH aTroMa yriepoaa. XUMHUYECKas CBsA3b B
OpraHUYECKUX COeANHEHUSAX. Tunbel THOpUAN3alud aTOMHBIX OpOUTaned yriiepona.
Mexanu3mbl  00pa3oBaHHsA  KOBAJIEHTHOM cBsi3M  (OOMEHHBIH M JTOHOPHO-
akuenTtopHelid). Tumbl nNEpeKpbIBaHUS AaTOMHBIX OpOWUTaned, G©- H T-CBA3M.
OpnuHapHasi, 1BOiHass U TpoiHas cBs3b. CIOCOOBI pa3pbiBa CBSI3€H B MOJIEKYJAx
oprannueckux BemiecTB. [loHsiTHE O CBOOOJHOM pajgukaie, HykiIecopuie u
anexTpodure.

Teopus cTpoeHUsI OpraHuvecKux coeauaennii A.M. bytiiepoBa u cCoBpeMeHHbIE
IIPEACTABICHNUS] O CTPYKTYPE MOJIEKYJ. 3HAUYEHHWE TEOPUH CTPOCHMS OPraHUYECKHUX
coequHEHU. MoJeKkysipHble U CTPYKTypHbIE (opMyibl. CTpyKTypHbIE (HOpMYIIbI
pa3IMYHBIX BUJOB: pa3BEPHYTas, COKpAIIEHHAs, CKeleTHasd. M3omepus. Buael
M30MEpUU: CTPYKTYpHAs, MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3P(PEKTHl B MOJIEKYJIaxX
OpraHUYeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(EKTHI).

[IpencraBienne o KilacCUPUKAUMU OpraHUYecKux BemecTB. [loHsTHe O
¢yskuuoHansHOU rpymnmne. 'omonorusa. ['omonornueckue psasl. Cucrematnyeckas
HOMeHKIaTypa opranndeckux coequHenuii (IUPAC) w TpuBHManbHBIE Ha3BaHMS
OTAEIbHBIX MPEICTABUTEIICH.

OcobenHocti ¥ KiaccupuUKalysg OpraHuueckux peakiui. OKUCIUTENTbHO-
BOCCTAHOBUTEBHBIE PEAKLINHA B OPTraHUYECKON XUMUH.

OKCIEpUMEHTAIIBHBIE METOABl HM3YyYEHHs BEUIECTB W HX IPEBpALICHUIL:
O3HAaKOMJIEHUE C 00pa3laMu OpraHMYEeCKUX BEIIECTB U MaTepuajlaMu Ha UX OCHOBE,
OMbITHI MO TPEBPAILIECHUIO OPTraHWYECKUX BEIECTB NpH HArpeBaHuM (TUIaBJICHUE,
oOyriauBaHUE M TOpPEHHE), KOHCTPYHpPOBaHHE MOJENEH MOJIEKYl OpraHu4ecKUX
BEILECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonoruyeckuid psii ajkaHoB, oOmas (opmMmyia, HOMEHKJIaTypa U
u30Mepus. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIICKYJ ajJKaHOB, SP°-
ruOpuau3anmsi aTOMHBIX opOuTaneill yriepoaa, o-CBsizb. DU3HUECKHE CBOWMCTBA
AJIKAHOB.

XVWMHYECKHE CBOMCTBAa alKaHOB: pEAKLUUU 3aMEICHUs, H30MEpHU3allNH,
JNErUIPUPOBAHMS, UKIN3alUM, MUPOJIM3a, KpekuHra, ropenus. [IpencraBienue o
MEXaHU3ME PeaKINil pauKaIbHOIO 3aMEICHHMS.

Haxoxnaenue B mpupoe. CriocoObl MoMydeHus: ¥ MpUMEHEHHE aJKaHOB.

Huknoankanel. O6mas ¢opmyna, HOMeHKIaTypa U u3zomepusi. OCOOEHHOCTH
CTPOEHMSI M1 XUMUYECKUX CBOWCTB MajblX (LIMKJIONPOIAH, UKIO0YTaH) U OOBIYHBIX



(TMKIIOTIEHTaH, MUKJIOTEKCaH) MUKI0ATKaHOB. COCOOBI TIOYyYeHHS U TIPUMEHEHUE
LAKJIOAJIKAHOB.

Ankenbl. ['oMonornueckuii psj ajnkeHoB, oOmias ¢opMmyna, HOMEHKIATYpa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKEHOB, SP>-rHOpUIM3aLs
aTOMHBIX opOuTanen yriaepoja, o- U n-cBsa3u. CTpyKTypHas u reomeTpudeckas (Iiuc-
TpaHc-) udomepusi. Pu3n4ecKre CBONCTBA AIKEHOB. XMMUYECKUE CBOMCTBA: PEaKIuu
IIPUCOEIUHEHNS], 3AMEILICHUS B (-II0JIOKEHUE IPU IBOWHOU CBS3H, NOJMMEPU3ALNU U
okucinenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaklMy Ha JBOWHYIO CBS3b.
CriocoObl IOJTy4eHMs U IPUMEHEHHE aJIKEHOB.

Anxaauensl. Knaccuduxamnus ankagueHOB (COmpspKEHHBIC, H30JIMPOBAHHEIE,
Kymyauposannvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus CONpsKEHHBIX
aueHoB. CriocoObl MOTyYeHUsl U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. ['oMosiornyeckuil psii ajJkuHOB, oOmas (Gopmyna, HOMEHKIATypa U
M30MEPUS. DJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKUHOB, SP-
ruOopuau3anms aTOMHBIX opOuTanei yriepona. du3MUecKue CBOWCTBA AJKHHOB.
XVWMHUYECKHE CBOWCTBA: PEAKLMM MPUCOCIUHEHHUS, JUMEPU3ALUN U TPUMEPHU3ALINH,
okucieHus. KuciaoTHele CBOMCTBA AJIKWHOB, MMEIOIIMX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIe peakiy Ha TPOWHYIO CBs3b. CIOCOOBI MONY4YEHUS U NMPUMEHEHHE
AJIKWHOB.

ApomaTtrueckue yriaeBofaopoabl (apeHsl). ['oMonoruyeckuid psa apeHoB, o0O1as
dbopMyIia, HOMEHKJIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIeKyJbl OeH3oia. dusndeckrue CBONCTBA apeHOB. XUMHUYECKUE CBOMCTBA OEH301a
M €ro TOMOJIOTOB: PEaKIMU 3aMelIeHUs] B OCH30JIbHOM KOJBIE U YTIE€BOAOPOJIHOM
paaukane, peakuuMd  MPUCOEAUHEHHUS,  OKUCIEHUE  TOMOJIOroB  OeH3o07a.
[IpeacraBnenrie 00 OPUEHTUPYIOIIEM JCHCTBUN 3aMECTUTENEH B OCH30JIbHOM KOJIBIIE
Ha TpUMepe aJKWIBHBIX PaJUKajoB, KapOOKCHIBHOM, T'MIPOKCHIBHON, aMHUHO- U
HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOCHHOCTH XMMHMYECKHUX CBOICTB CTHpOJIA.
[Monmumepuzaust ctupona. CrnocoObl MOTYy4YEHUS W MPUMEHEHHUE apOMAaTHYECKHX
YTJIEBOJIOPOJIOB.

[Tpuponusiii ra3. [lomytHeie HedTsHbIe Ta3pl. HedTh u €€ mpoucxoxacHHE.
KamenHbIil yronp ¥ mpoAaykTsl ero nepepadotku. CrnocoObl nepepaboTku HedTu:
MEPEroHKa, KPEKUHI (TePMUYECKHM, KATAIMTUYECKUN), PUDOPMUHT, MUPOJIU3.
[IponykThl nepepaboTku HEDTH, UX IPUMEHEHKE B MPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXKAY Pa3IMUHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJEKTPOHHOE CTPOEHUE TAOTCHIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuun
3aMElIEHNs] TajJoreéHa Ha TUIPOKCOTPYIILy, HUTPOrpymniy, LHaHOTPYINIy,
aMuHOrpynmy. J[eiicTBHE Ha rajoreHIpPOU3BOAHBIE BOJHOIO U COUPTOBOTO PACTBOPA
ménoun. B3anMmoaencTBue AUTANIOrEHAJIKAaHOB C MarHueM M UuHKOM. [loHsiTme o



METAJIOOPTAaHUYECKUX  COEAUHEHMSX. Vcnonb30BaHME  TaJIOTEHNPOU3BOAHBIX
YTIIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHUYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIE METOIbl HM3YyUYEeHMs] BEUIECTB M MX MPEBPALICHUNA:
u3ydeHue (U3NUYECKUX CBOMCTB YIJIEBOJOPOAOB (pacTBOPUMOCTH), KAaU€CTBEHHBIX
peakuii yrieBOJAOPOJOB PaA3JIMUHBIX KIIACCOB (0OecIBeuMBaHUE OpPOMHON WU
MOJHON BOJIbI, pacTBOpa IE€pMaHTraHaTa Kajiausi, B3aWMMOJICMCTBUE aleTUJICHA C
aMMHa4YHBIM pacTBopoM okcuna cepedpa(l)), kauecTBeHHOE 0OHApYKEHHE yTiIepoa
U BOJIOPOJila B OpPraHMYECKUX BEIIECTBAaX, IOJYYEHHE OSTUJICHA M H3YyUYEHUE €ro
CBOMCTB, O3HakomiieHHe c KomiekiusimMu «Hedts» u «Yromb», ¢ obpasuamu
IJACTMACC, KAayYyKOB U PpE3UHBI, MOJECIMPOBAHUE MOJIEKYJl YTJIEBOJOPOJIOB U
rajoreHIPOU3BOIHBIX YTIIEBOIOPOJIOB.

Kucsiopoacoaep:kanue oprannyeckue coeIHHeHHS.

[IpenenbHble ogHOATOMHBIE COUPTHL.. CTpoeHue MOJeKyn (Ha Tpumepe
MeTaHoJa | 9dTaHosa). [‘oMonormueckuit psig, oOmas QopMyna, H3OMEpPHS,
HOMEHKJIaTypa W  kjnaccuukamus. Dusznueckue  CBOWCTBA  MPENEIbHBIX
OJIHOATOMHBIX CIHUPTOB. BomopoaHble CBSI3M MEXAYy MOJIEKYJaMH CIUPTOB.
XHWMUYECKHE CBOWMCTBA: pEAaKIUMU 3aMEIICHUs, JETUIpaTallid, OKHCICHUS,
B3aMMO/JICHCTBUE C OPTraHMYECKUMH M HEOPTraHWUYECKUMHU Kuciaotamu. KaduecTBeHHas
peakius Ha OJHOATOMHBIE CIUPTHI. J[ecTBHME 3TaHOJIa U METaHOJIa HA OpPraHu3M
yesoBeka. CriocoObl MOTYyYeHHs] M1 TPUMEHEHHE OJTHOATOMHBIX CIIUPTOB.

[IpocTteie 3¢upnl, HOMEHKIATypa U u3oMepus. OCOOCHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOUCTB.

MHOroaToOMHbIE€ CHOUPTBI — OTUJEHIVIMKOIbL W TiHiepuH. Ddusznueckue u
XUMUYECKUE CBOMCTBA: PEakiMU 3aMElISHUs], B3aUMOJICUCTBUE C OPTaHUYECKUMU U
HEOPraHMYECKUMH KHUCJIOTaMM, Ka4eCTBEHHAs peakivsi Ha MHOTOATOMHBIE CIUPTHI.
[IpeacraBnenre 0 MEXaHU3ME peakiuii HyKJIeopMIbHOTO 3amenieHus. JleiicTBue Ha
opranusm yesnoBeka. CriocoObl MOMyuYeHUs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHuE MOJNEKYIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIbI U
O0eH3onpHOTO snpa. dusnueckue cBoicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX
cBoricTB (eHona. KauectBeHHble peaknuu Ha ¢eHon. TokcuuHOCTh ¢eHoa.
Cnioco6s! osrydenus u npuMenenne Genona. denondopmanbaeruaHas cMoJia.

KapOoHwmibHbIe COCTUHEHUS — albJCTHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW TpymIbl. ['OMOJIOTHYECKHE PSIbI albJACTUIOB U KETOHOB, OOIIas
dbopmyna, u3zoMepus W HOMeHKJIarypa. DU3MYECKUE CBONCTBA aJbJCTUIIOB H
KETOHOB. XMMHYECKHE CBONCTBA albJACTHIOB U KETOHOB: PEAKIUU MPUCOCIUHECHUS.
OxuciieHne anbJeru/ioB, KAdeCTBEHHBbIC peaknuu Ha anbaeruasl. CrocoOb
MOJTYYEHHUS] U TPUMEHEHHE AJIbJIETU]IOB U KETOHOB.

OaHOOCHOBHBIE TIpeebHbIe KAapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KUCIOT. M3oMepusi 1 HOMeHKIaTypa. Pu3nyeckre CBOMCTBA



OJTHOOCHOBHBIX TMpPEAETbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXIy
MOJIEKYJTaMH KapOOHOBBIX KHCJOT. XHUMHUYECKHE CBOICTBA: KUCIOTHBIE CBOMCTBA,
peakuusi dTepudUKalMM, peaKkUud C Y4YaCTHEM YIVIEBOJOPOJHOTO pajguKaa.
Oco0OeHHOCTH  CBOWCTB MYypaBbUHOM KHUCIOTBL. [loHSATHE O TNPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOMCTB HEMPEAEIbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIOT,
OUKapOOHOBBIX KHUCJIOT, TMAPOKCHKApOOHOBBIX KHCIOT. lIperncraBurenu BbICHIMX
KapOOHOBBIX KHCIJIOT: CTE€apUHOBAasA, NAJIbMUTUHOBAs, OJICMHOBAs, JUHONEBAs,
JuHOoNeH06as KUCIOThL. CIIOCOOBI MOTyYEHUsl U IPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxusie >¢upbl. ['omonormueckuit psang, oOmas Gopmyna, u3oMepus u
HOMEHKNaTypa. DHU3MYEeCKME W XUMHUYECKHE CBOWCTBA: THUAPOJIW3 B KHUCIOW H
IECJIOYHOM Cpelie.

Kupsl. Ctpoenue, pusnueckue U XMMUUYECKHUE CBOMICTBA JKUPOB: THAPOJU3 B
KHUCJION U 1IesouHor cpege. OCOOEHHOCTH CBOMCTB KHPOB, COAEPMKAIIMX OCTATKU
HEIPEACNIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpL1a Kak cOJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JCHCTBHE.

OO0mas xapakTepucTuka yrieBoJoB. Knaccugukanus yrieBogos (MOHO-, AU- U
noiucaxapuabl). MoHocaxapuapl: TIOKO3a, (pyKTo3a, rajlakroza, pubo3sa,
ne3okcupru6o3a. Pusznueckue CBOWCTBA M HaxoKJeHue B mpupoge. POTOCHUHTES.
XUMUYECKUE CBOWMCTBA TJIIOKO3bI: PEAKIHUH C YYaCTUEM CIUPTOBBIX U AJIbJETHIHON
Ipynn, CHOUPTOBOE U MOJOYHOKUCTIOE OpokeHue. IIpuMeHeHHe TIoKo3bl, €€
3HAYECHHUE B JKU3HEACITEIBHOCTU OpraHmsMma. /[ucaxapuupl: caxaposa, MajabTO3a U
nakto3a. BoccraHaBinuBaroniMe M HEBOCCTAHABIMBAKOLIME AHUcCAaXapuabl. ['maponus
nucaxapunoB. Haxoxnenue B mpupoae u npumeHeHue. Ilonucaxapuabl: Kpaxmad,
IVIMKOTEH MW 1eunono3a. CTpoeHne MakpoOMOJIEKYN Kpaxmania, TJIMKOT€HA H
1eJuTros03bl. GU3nUecKre CBOMCTBA Kpaxmana U LEJUII0JIO3bl. XUMUYECKHUE CBOMCTBA
Kpaxmajia: THAPOJIM3, KauyeCTBEHHas peakuus ¢ HOJ0M. XHMHYECKHE CBOMCTBa
LEJUTIONO3bL:  THAPONU3, MoidydyeHue dpupoB  nemwmono3bl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCneprUMEHTAIbHBIE METOAbl M3YyYEHUsS BEUIECTB W HX MPEeBpalleHUl:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3AMMOJEHCTBHE ITAHOJA C HATPHEM,
OKHMCJIEHUE AITWJIOBOIO CIIMPTAa B JIbJIETHJ Ha PACKAJIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJIEHHE HTWJIOBOIO CHHUpPTAa JIUXPOMATOM Kajiug (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), KAaYeCTBEHHbIE PEAKUMU Ha aiubJerujibl (C TUIPOKCUAOM
muammuncepeopa(l) u ruapokcunom meau(ll)), peakuus riamiepruHa ¢ THAPOKCUIOM
meau(ll), xumuueckue cBoOWCTBAa pacTBOpa YKCYCHOM KHCIOTBHI, B3aHMMOJEHCTBHE
pactBopa TioKo3bl ¢ rugapokcuaoM meau(ll), B3auMoaenicTBue kpaxmana ¢ MOJIOM,
pellIeHne YKCIEPUMEHTaIbHBIX 3a7a4 1o TeMaM «CrupThl U (peHobl», «KapOoHOBBIE
KUCHO0ThI. ClI0KHBIE 3(DUPBD).



A3oTcoaepxaniue OpraHuyecKue coeJUHeHMs.

AMUHBI — OpraHu4eckue Npou3BOAHbIE aMMuaka. Kmaccudukanuss aMHUHOB:
anudaTryeckue u apoMaTUYeCKUe; NEPBUUHbIE, BTOPUUHbIE U TpeTuuHble. CTpoeHue
MoJIeKyJ, oOuiast Qopmyia, U30MepHs, HOMEHKJIAarypa U (U3HYECKHUE CBOMCTBA.
XuMu4yeckoe  CBOMCTBa  anmuaTHYECKHMX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKWIMPOBAHKE, B3aUMOJCHCTBHE NIEPBUYHBIX AMUHOB C a30TUCTOU kucioTo. Conun
ANKUJIaMMOHMSL.

AHWIIVMH — NIpeACTaBUTEIb AMUHOB apOMaTUYECKOTo psifa. CTpoeHue aHWIMHA.
B3aumHoe BivsiHUE Tpynn aTOMOB B MOJIEKyJe aHWJIMHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KayecTBeHHblE peakiuu Ha aHWIMH. CrnocoObl MOJydeHHs WU
MpUMEHEHUE anudaTuueckux aMuHoB. [lonyyeHne aHuIMHA U3 HUTPOOEH301a.

AmuHokucioTel. HoMeHknarypa u nsomepus. OTAENbHBIE NIPENCTABUTENN O-
AMUHOKHUCJIOT: TJIMUUH, aTlaHuH. Du3ndeckre CBONMCTBA aMUHOKHUCIIOT. XUMUYECKHE
CBOMCTBAa aMHMHOKHCIOT Kak aM(OTEpHBIX OPraHWYECKUX COCIUHEHHMH, peakuus
MOJIMKOHJICHCALIUKM, O00pa30oBaHUE NENTUAHOW CBsI3U. buonornyeckoe 3HaueHHE
aMUHOKUCTOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpuponHsle nosmMepsl. llepBuduHas, BTOpUYHAs W TpEeTUYHAA
CTpyKTypa OenkoB. XHUMHYECKHE CBOICTBa OEJIKOB: THUIPOJIM3, JCHATypalus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

OKCNepUMEHTAIbHBIE METOAbl M3YyYEHUsS BEUIECTB W HX MPEBpallCHUI:
pacTBOpeHHE OEJIKOB B BOJIe, JEHATypalus OEIKOB NpPU HArpeBaHUM, LBETHbHIE
peakuuu Ha  O€nKW, pelIeHHe OJKCHEPUMEHTAlbHBIX 3aJad 10  TeMaM
«A30TColiepKalllie OPraHWYECKHE COEOUHEHUs» U «Pacno3HaBaHHE OpPraHMYECKHX
COCIIMHECHUI.

BbicokoMouiekyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MNOJMMEPHU3ALMH, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHUNA —
MOJIMMEpHU3AIU U MOJTUKOHEHC AL

[lonumepubie  matepuansl. I[lnacTmaccel  (MOJMATUIIEH, TMOJUINPONHUIICH,
NOJIMBUHWIXJIOPUA,  TOJMCTUPOJ,  MOJUMETHJIMETAKpUiaT,  MOJUKapOOHATHI,
noJIMdTUIICHTEpEePTaNIaT). Y THiM3aIus u nepepadoTka IIacTuka.

DnacToMepbl: HATypajbHBIM KayuyK, CHHTETUYECKHUE Kayuyku (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JIaBCaH).

[Tonumepsl crienuanbHOrO HazHa4YeHHs (TedIIOH, KeBiap, 3JIEKTPONPOBOISIINE
HOJIUMEPBHI, OMopasaaraeMble MOJIUMEpPHI).



OKCIEepUMEHTANbHbIE METOJbl M3YYEHHMs BELIECTB W HUX IPEBpAILCHUIL:
O3HaKOMJIEHHE ¢ oOpa3lamMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
KayuyyKOB, PpELIEHUE OHKCIHEPUMEHTAJbHBIX 3adad 1o Teme «Pacrno3HaBanue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenue MomnekymsipHOW (GOpMyINIbI  OpraHMYECKOrO COSAHMHEHHUS TI0
MacCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOKIECHUE MOJIEKYJISIPHOU
(GopMyJIbl OPraHUYECKOI0 COETUHEHMS 110 Macce (00bEMY) IPOAYKTOB CrOpaHus, 1O
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB pEaKUMU W/WIN HCXOIHBIX
BEIIECTB, YCTAHOBJICHHWE CTPYKTYpPHOH (DOPMYJBI OpraHMYEeCKOro BEIIeCTBa Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WM CIIOCOOOB IMOJYYEHUS, ONPEIECICHHUE I0JIU
BBIX0/1a IPOYKTA PEAKLIUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H MpU U3yYEHUN OpraHuYecKod Xxumuu B 10
KJIACCE OCYUIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHSTHM, TaK M TOHSATHH, NPUHATBIX B OTACIBHBIX MpPEIMETaX €CTeCTBEHHO-
HAy4YHOTO LUKJIA.

OO1iue ecTecTBEHHO-HAay4YHbl€ MOHATHUSA: SIBJICHHME, HAay4HbIN (hakT, rumoresa,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccu(uKalus, HaOI0JEeHUEe, H3MEpPEHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

®usuka: Marepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa,
HHEPreTUUECKUN YpPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
¢bu3nyeckre BeIMUNHBI, EAMHULIBI U3MEPEHHUs, CKOPOCTh, SHEPTUS, Macca.

buonorusi:  knetka, opraHusM, OJKocuctema, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA M TEeTepOoTpO(HBIA THUN NUTaHUsS, OpOKEHHE,
(boToCuHTE3, IbIXaHuEe, OCIKH, YIJIEBOAbI, JKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdus: mosie3Hble CKOMAaEMbIE, TOTUIHBO.

TexHosorHsA: MUILIEBBIE MPOIYKThI, OCHOBBI PALlMOHAIILHOTO MUTAHUS, MOIOIIHE
CpeliCTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIIAA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckue 0CHOBbI XMMMH.

AtoM. CocTaB aTOMHBIX siiep. XuMuueckui sneMeHT. M3orombl. CtpoeHue
AIIEKTPOHHBIX 00OJIOUYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHUYCCKUE YPOBHU H
HOJypOBHU. ATOMHBIC opOuTanu. Kinaccudukanus XuMu4eckux 3JeMeHToB (S-, p-, d-
, f-amemenTsr). PacnipenesieHrue 3JI€KTPOHOB 0 aTOMHBIM OPOUTAIISIM. DJIEKTPOHHBIC
KOH(HUTypauy aTOMOB 3JIEMEHTOB TEPBOTO—4YETBEPTOTO MEPHOOB B OCHOBHOM H



BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KoH(puUryparmm HOHOB.
DIEKTPOOTPULIATENBHOCTbD.

[lepuonnueckuii 3akoH u Ilepmoamdeckas cucremMa XUMHUYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA M IlepHoIMYECKOW CUCTEMBI
XMMHYECKUX  JBJIEMEHTOB C  COBPEMEHHOM  TEOPUEHW  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTHIX U CIOXKHBIX BEIIECTB IO IPyHIaM U nepuojiaM. 3HaU€HUE MePUOIAYECKOro
3akoHa [[.1. Mennaeneena.

XuMHUYecKkass CBSI3b. Buapl XHMHUYECKOW CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTayuimueckas. MexaHu3Mbl 00pa30BaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIN W
JOHOPHO-AKIENTOPHBIA. DHEPrusi U JUIMHA CBS3U. [I0NSpHOCTH, HATPABIEHHOCTh U
HAChIIa€MOCTh KOBAJICHTHOW CBA3u. KpaTHbele cBs3u. BogopongHas CBA3b.
MeXMONEKYIIApHBIE B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJ€HTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJIEKYJl ¢ MX F€OMETPUUYECKHUM CTPOCHHEM (Ha IMpUMEepe COEIUHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX cOeAMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA!
KOMILJIEKCO0Opa3oBaTeb, JIMTaH bl. 3HAU€HUE KOMILIEKCHBIX coequHeHui. [lonstue
0 KOOPAMHALIMOHHON XUMHH.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOCHMS.  THMbI
KPUCTAUTUUECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o maucnepcHeix cucreMax. MctunHble pacTBopsl. IIpencraBienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIpaKEHUS KOHIIEHTPAIIMHA PACTBOPOB: MAacCOBas
OISl BEIIECTBA B  pACTBOpPE, MoJsipHas KoHUeHTpauus. HaceimeHHsie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsi.

Knaccudukanus m HOMEHKJIaTypa HEOPTraHWYECKUX BEIIeCTB. TpuUBHANbHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTENICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XUMHYECKHMX peaKIuii B HEOPTaHUYECKOM W OpPTraHUYeCKOn
XMMHUHU. 3aKOH COXPaHEHMSI MacChl BEUIECTB; 3aKOH COXPAaHEHHS U MPEBPAILCHUS
SHEPrUu MPU XUMUUYECKUX peakiusax. TeroBbie d3DPEKThl XMMUYECKUX PEaKIUil.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW pPEakiuu, €€ 3aBUCUMOCTh OT PAa3IMYHBIX (PAKTOPOB.
['omoreHHbI€ U reTeporeHHbie peakiuu. Katanus u kataau3aTopsl.

O6patuMble U HeoOpaTUMbIE peakluh. XUMHUUeckoe paBHoBecue. KoHcTtaHTa
XUMHYECKOro paBHOBecHsl. DakTophl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEeMIEpaTypa, JaBICHUE W KOHIEHTPALMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [Tpunnun Jle HlaTense.

Onektponutuyeckas auccouuanus. CuibHble U ciaadble 371eKTpoauThl. CTeneHb
mucconuann. Cpena BOIHBIX PACTBOPOB: KHCIOTHAsA, HEUTpasibHAs, LIEJIOYHAS.



Bonopoansiii nokazarens (pH) pactBopa. I'maponus coneil. Peakuuu HOHHOTO
oOMeHa.

OKHUCANTETBLHO-BOCCTAHOBUTENIBHBIC peaKkuuu. Crenenn OKHCIICHHS.
OkucnauTenp W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAHOBIICHMUS.
Baxneiimme OKHCIUTEINM W BOCCTAHOBUTENH. METOJ JJIGKTPOHHOTO OanaHca.
DJIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIepUMEHTAIbHBIE METOJbl HW3Y4YEHHsI BEIIECTB M UX MPEBPAILCHUI:
pa3lIoKEHHE MEPOKCUAA BOJOPOJa B NPUCYTCTBUM Karaau3aTopa, MOJEIU
KPUCTAJUNIMYECKUX PEHIETOK, MPOBEJAECHUE Peakluii MOHHOTO OOMEHa, OIpe/esieHue
Cpelbl PacTBOPOB C MOMOIIBID HMHIAUMKATOPOB, HU3YUYEHUE BIUSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOM pEAKIUU U TMOJOKEHUE XUMHUYECKOIrO
PaBHOBECHSI.

Heopranunyeckasi xumusi.

[Tonoxxenne HeMeTawioB B Ilepuoandeckoll cUCTEME XUMHYECKHUX HJIEMEHTOB
JI.. MenpaeneeBa U OCOOCHHOCTH CTPOEHUS UX aToMOB. DU3MYECKHE CBONCTBA
HEMETaJUIOB. AJUIOTPONHSI HEMETAUIOB (Ha MpUMEpe Kuciaopoza, cepol, pocdopa u
yTJIEpOJIa).

Bonopon. ITlonyuenue, ¢usmveckue W XHUMHUYECKHE CBONCTBA: PEAKIMH C
METa/ulaMd M HEMETa/UlaMH, BOCCTAHOBUTENbHBIE cBoOMCTBa. ['mapuabl. TomnuBHbIE
AJIEMEHTHI.

lanorensl. Haxoxaenue B mpupoje, CrHocoObl moiydeHus, (U3UYECKUE U
XAMUYECKHE CBOMCTBA. [ aJloreHOBOAOpOIbI. BakHeWIme KHUCIOPOIACOAECpKAIINEC
coenuHeHUs TaynoreHoB. JlabopaTopHble W MPOMBINLUIEHHBIE CIIOCOOBI TMOTYYEHUS
rajgoreHoB. [[pumMeHeHne raJjoreHoB U X COCIMHEHMUI.

Kucnopon, o3zon. JlaGopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYy4YEHUS
kuciopona. dusznyeckue M XWMHUYECKUE CBOWMCTBA WM NPUMEHEHHE KHUCIOpOaa U
030Ha. OKCUBI ¥ IEPOKCHUIBI.

Cepa. Haxoxmenwe B TpHUpOAE, CIOCOOBI TMONY4YEHHUS, (PUINUECKHE U
xuMudeckue cBoiicta. CepoBoopo, cyiasdhuasl. Okcun cepoi(1V), okenn cepoi(V1).
CepHucTast U cepHasi KUCJIOTHI U UX coyii. OCOOEHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHeHue cepbl U €€ COeTMHEHUM.

Azor. HaxoxnaeHnwe B TIpUpOE, CHOCOOBI TMOJMy4YeHUs, (QPUIHUECKHE U
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpHAbl. OKCUIBI a30Ta. A30THCTas U a30THas
KHUCJIOTHI ¥ UX cojid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenue azora u
€ro COeIMHEHHUI. A30THbIE yI0OpEHHUS.

®ochop. Haxoxnmenue B mpupone, CmocoObl MOTy4YeHUs, (PU3NUECKHE U
xumudeckue cBoiictBa. Dochuast u dochun. Oxcuasr docdopa, dochopHas
kuciora u e€ conu. Ilpumenenme ¢ochopa u ero coemuHeHuit. DochopHbie
ynoOpeHus.



Yrnepon, HaxoxAeHHe B pupoje. Amnorponsbie Moaudukanun. Ousndeckue
U XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB, 0Opa30BaHHBIX yrieponoMm. OKcHn
yraepoaa(ll), okcun yriaepona(lV), yronapHas kuciaotra u €€ coi. AKTUBUPOBAHHBIN
yroyib, ancopouus. Dymnepensl, rpadeH, yriaepoaHbie HaHOTpYOku. [Ipumenenue
MIPOCTHIX BEIIECTB, 00PA30BAHHBIX YIIEPOJOM, U €r0 COEAMHEHUM.

Kpemuuii. Haxoxnaenue B mpupoze, cHocoObl MONy4eHUS, (PUINUECKUE HU
xumudeckue cBorctBa. Oxcupa kpemHusA(lV), kpemMHueBass KUCIOTa, CUJIUKATBHI.
[IpumeHeHne KpeMHus U ero coequHeHui. CTeKI0, €ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxxenne MetaiuioB B Ilepmoanmdeckoli CHCTEME XMMHYECKUX 3JIEMEHTOB.
Oco0OEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O000JI0YEeK aToOMOB MeTauioB. QOOmiue
¢u3nueckue cBoiicTBa MeTawioB. lIpumeHeHue MeTalioB B OBITY M TEXHUKE.
CnuiaBel METAJIOB.

DNEKTPOXUMHUYECKUH Psiji HApsDKeHU MeTaiioB. O01mme crnocoObl MOTyYeHus
METAJJIOB: THUIPOMETAJUTYPIHsl, MUPOMETAILTYPrus, dJieKTpoMeTautyprus. [lonarue o
KOppo3uH MeTaJIoB. CriOCOOBI 3aIIUTHl OT KOPPO3UHU.

Oo6mass xapakrepuctuka wmetamoB |A-rpynnel  Ilepuoanydeckoil cucTeMbl
XUMHUYECKUX 3JIeMEeHTOB. Hatpuit u kanuii: nmongydeHnue, GU3NYECKUE U XUMUUYECKHE
CBONCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHU.

Oo6mass xapaktepuctuka MertamuioB |lIA-rpynmer [lepuonnueckoid cuCTEMbI
XUMUYECKUX JJIEMEHTOB. MarHuii ¥ KaJlblUi: TMOJdydyeHue, ¢GU3UYECKHEe U
XUMUYECKUE CBOWCTBA, NPUMEHEHHE TNPOCThIX BEIIECTB U HUX COEIUHEHUM.
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHM: TIONTy4eHHE, (U3MYECKUE W XMMHUYECKHE CBONCTBA, NMPUMEHEHUE
MPOCTOrO BEIIECTBA U €ro coeauHeHuil. AmdoTepHble CBOHCTBa OKCHAA W
TUAPOKCU]IA ATFIOMUHUSA, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OO6mrast  xapakTepucTHka MeTauioB 1obOouHbix  moarpynn  (b-rpymm)
[Teproanyeckoi CUCTEMBbl XUMUUYECKUX 3JIEMEHTOB.

du3MUeCKUe U XMMHUYECKHE CBOMCTBA XpoMma M €ro coeauHeHuil. OKCuabl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u muxpomarsl, HX
OKHUCJHTENbHbIE CBOMCTBA. [losydueHre u npuMeHeHne Xxpoma.

du3nyeckne W XUMHUYECKME CBOMCTBA MapraHia MW €ro COEOUHCHUM.
Baxwneiimme coemunenus  Mapranua(ll), wmapranua(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kanus, ero OKUCIUTEIbHbIE CBONCTBA.

du3znyueckre U XUMUYECKHE CBOWCTBA >Keje3a W ero coeauHeHuil. OKcHnpbl,
ruapokcuansl u conu xenesa(ll) u xenesa(lll). [Tonyuenne u npumMeHeHue xene3a u
€ro CIUIaBOB.

du3nyecKne U XUMUYECKHE CBOMCTBA MeAu U €€ coennHeHuil. [lonydenue u
IIPUMEHEHUE MENIU U €€ COCIUHEHUM.



[Huuk: mnomydyenue, (U3NUECKHME W XHUMHUYECKHE CBOMCTBA. AM{QoOTepHbIE
CBOMCTBA OKCHJIAa U TUJIPOKCUAA LWHKA, TUIPOKCOKOMIUICKCHI IMHKA. [IprumeHnenue
LMHKA U €ro COCTUHECHUI.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHsSI BEIIECTB M WX [PEBPAILLCHHI:
M3ydeHue O0Opas3IOB HEMETAJIOB, TOpeHue cephl, docdopa, xene3a, MarHus B
KUCJIOPOJIE, M3YyYECHHE KOJUIEKIMU «MeTamnipl ¥ CIJIaBbD), B3aUMOJICUCTBUE
LIEJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), B3aUMOJICHCTBHME IIMHKA M JKeJie3a C pPacTBOpPaMH KHUCIOT U
HIEJI0YEH, KAUECTBEHHBIE PEAKIIMA Ha HEOPTAaHUYECKUE aHUOHBI, KATHOH BOAOPOAA U
KaTHOHBl METAJUIOB, B3aMMOJICVCTBHE THUAPOKCHUJIOB AQIIOMUHUS M 1MHKA C
pacTBOpaMH KHCJIOT W LIETOYEH, PEHICHHUE SKCIEPUMEHTAIbHBIX 33Ja4 M0 TeMaM
«lanorens», «Cepa u e€ coeauHeHUs», «A30T U (ochop U UX COCAUHEHUS»,
«Mertasibl TIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIII.

XUMHUSA U KM3Hb.

Ponbs xumMuun B o0ecriedyeHun yCTOMYMBOrO pa3BUTHs yenoBedecTBa. [lonsTue o
HAYYHBIX METOJIaX IMO3HAaHUS W METOJIOJOTHM HAy4YHOro HcciegoBaHus. HaydHbie
MPUHITUIIBI OPTaHU3AIMU XUMHYECKOTO TPOM3BOJACTBA. [IpoMBbINIIeHHBIE CHIOCOOBI
MOJIyYeHHUS] Ba)XKHEHIIMX BelIeCTB (HAa MpUMEpe MPOU3BOJICTBA aMMMAaKa, CEPHOMU
KHCJIOTBI, MeTaHoua). [IpoMbllieHHbIe cCIOCOOBI MOIYYEHUS! METAJUIOB U CILIABOB.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEW Cpelnbl U €ro MOociaeAcTBUs. Pons xumun B
o0ecrie4eHr IHEPreTHIECKON 0€30MacHOCTH.

XuMusi H  310pOBbe uenoBeka. JlekapcrBeHHble cpenctBa.  IIpaBuna
MCIIOJIb30BaHUA JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUU B pa3BUTUHA MEAUIUHBI.

XUMUSL THIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC 00aBkU. Poiap xumuu B
oOecreyeHny NUIIeBO 0€30MacHOCTH.

Kocmernueckne wu mapdromepHbie cpeacTBa. beitoBas xumus. IlpaBuna
0€30macHOr0 MCMOIb30BAHMS MPEAPATOB OBITOBOM XMMHUU B MOBCETHEBHON KU3HHU.

XUMHUSI B CTPOUTEIHCTBE: BAXKHEUIIINE CTPOUTENIbHbIE MAaTepHalibl (LIEMEHT,
O€TOH).

XUMUS B CEJIbCKOM X03s1icTBe. OpraHnvecKre U MUHEpaIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHuajbl, KPacKH, CTEKJIO, KepaMmHKa.
Marepuansl a1 aneKTpoHUKH. HaHOTEXHOIOTMN.

Pacuétnrblie 3amaun.

Pacuérel: Maccel BemiecTBa Wi 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAcCe WM 00BEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKLIMH BEIIECTB, MacChl
(06bEMa, KoMYeCTBa BEIIECTBA) MPOIYKTOB PEAKIUH, €CIH OJTHO U3 BEIIECTB NMEET
npuMecH, Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIMU, €CIH OJHO U3
BEIIECTB JAHO B BHUJE PACTBOpPA C OMNPEACIEHHOM MACCOBOM HOJIEM PACTBOPEHHOIO



BEIIECTBA, MACCOBOM SO M MOJIIPHOM KOHLIEHTPAIMH BEIECTBA B PaCTBOpE, I0JIU
BBIXO/Ia MMPOYKTa PEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexIpeaMeTHbIE CBS3H.

Peanuzanus MexXnpenMeTHBIX CBsI3€il pu M3ydYeHUH OOIIel U HeOPraHUIeCKOi
xuMuu B 11 Ki1acce ocymiecTBIseTCs 4epe3 UCI0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TOHATUH, TaK U TOHSATHH, NOPHUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOr'0 LIUKJIA.

OO1iue ecTecTBEHHO-HAayUHbIE MOHATHUSA: SIBJICHHME, HAay4HbIN (DakT, rumoresa,
TEOpHsl, 3aKOH, aHaIW3, CHHTE3, KiacCU(UKaIUs, MEPUOJAUYHOCTb, HaOJIIO/IEHUE,
U3MEpEHue, SKCIIEPUMEHT, MOJI€Nb, MOJIETUPOBAHMUE.

®dwusuka: Matepusi, MUKPOMHUP, MaKpOMHUD, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH,
WOH, U30TOIIbl, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUYECKUI ypOBEHb, BELLECTBO,
TeN0, 00BEM, arperaTHOE€ COCTOSIHME BEIIECTBA, WJCalbHBbIA ra3, (Quanueckue
BEJIMUMHBI, UHULIBI U3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opranu3M, 3Kocuctema, onochepa, MeTadboNIM3M, MAKPO- U
MUKPODJIEMEHTBI, O€TKH, KHUPBI, YIIEBOABI, HYKIECHHOBBIC KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U IIOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepasbl, TOPHbIE HOPOJIbI, TMOJE3HBbIE HCKONAEMbIE, TOILIUBO,
pecypchl.

TexHomorus: XWUMHYECKas MPOMBIIUIEHHOCTh, METAJUTypTHusi, CTPOHUTEIbHBIC
MaTepuaibl, CETbCKOXO3IWCTBEHHOE MPOU3BOJCTBO, MHINEBAs MPOMBIIUICHHOCTD,
(dapmalieBTHUECKas MPOMBILIUIEHHOCTb, POU3BOACTBO KOCMETUUYECKUX IPENapaToB,
MIPOU3BOJCTBO KOHCTPYKLHMOHHBIX MAaTE€pHaJIOB, 3JIEKTPOHHAs MPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA INTPOI'PAMMBI 110 XUMWAU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B CcoOTBETCTBHMM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeameTa «XUMHUsS» Ha YpPOBHE CpPEIHETO
oOmero oOpa3oBaHMs  BBIAECIECHBI  CIEAYIOLIME COCTABIAIONIME: OCO3HAHHE
OOy4arolMMHUCAd  POCCUHCKOM  TIpakIaHCKOW HWJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTA M CAMOOIPEJCICHUI0; HAIMUYNE MOTHUBALUU K
OOyuY€HHUIO0; TOTOBHOCTb M CIOCOOHOCTh OOYYarOIIMUXCS PYKOBOJICTBOBATHCS
NPUHATBIMM B OOIIECTBE NpaBWIaMHM M HOPMaMu NOBEACHMS; HAJIU4YME
MPaBOCO3HAHUS, SKOJOTHYECKOW KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LEIU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIN4HOCTHBIE  pe3ynbTaTbl OCBOCHMSA IIpeaMeTa «XHMHUSA»  OTpaXkaroT
C(OPMUPOBAHHOCTh OIBITA IIO3HABATEIbHOW U NPAKTHUUECKOM JAESITEIbHOCTU
oOy4Jaronuxcs B NpOLECcce peain3aii 00pa3oBaTEIbHOU J€ATEIbHOCTH.

JINYHOCTHBIE  pE3yJbTaTbl OCBOECHUSA MNpeaMeTa «XHMHUS»  OTPaXkaroT
C(OPMUPOBAHHOCTh OIBITA [MO3HABATEIbHOM M IMPAKTHUYECKOM JESITEIbHOCTU
oOyyaroluxcst B IpoLEecce pealn3alud oO0pa3oBaTeNbHOM AESTENbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpa:KaaHCKOro BOCIIMTAHMA!

OCO3HaHUsl 00YyYarOMMHUCA CBOMX KOHCTHTYLMOHHBIX MpaB U OOS3aHHOCTEW,
YBOKECHUS K 3aKOHY U ITPABOIIOPAIKY;

IPEACTABICHUs O COLMAIBHBIX HOPMax M IIPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH MPU CO3JAHUU y4eOHBIX
MPOEKTOB, PEIICHNN Y4eOHBIX M MO3HABATEIbHBIX 33/1a4, BBHITOJHEHUH XUMHYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMATh M MPUHUMATh MOTHUBBI, HAaMEPEHHMs, JIOTUKY H
apryMEeHTBI JIPYTUX MPU aHAIU3€ Pa3IMYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NaTPUOTUYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO
OTCUYECTBCHHON XUMUM;

YBaXEHMUsI K TMpolleccy TBOpUECTBA B 0OJAaCTH TEOPUHM M MPAKTUUYECKOTO
OPUIOKEHHUSI XHMHUHM, OCO3HaHUA TOIrO, 4YTO JAHHBIE HAyKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOAEHUM,  KPOMOTJIMBBIX  DKCHEPUMEHTAIbHBIX  MOUCKOB,
IIOCTOSIHHOTO TPy/Aa YYEHBIX U IPAKTUKOB;



MHTEpECa U MMO3HABATEIbHBIX MOTHBOB B IOJIYYEHUHU U MOCIEAYIOIIEM aHAIU3E
nH(GOpPMALIMU O MEPETIOBBIX TOCTIKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEIACHNUS;

CIIOCOOHOCTH OLIEHWBATh CUTYalluH, CBS3aHHbIE C XMMUYECKUMU SIBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPATBbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE MOBEJCHHE M TOCTYIKM CBOHUX TOBApHUILIEH C
NO3ULINI HPAaBCTBEHHBIX M IPABOBBIX HOPM M C YYETOM OCO3HAHHUS MOCIEIACTBUIA
MTOCTYTIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOro M  Oe3omacHoro oOpasza  KHU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PHU3UYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOnrofieHUss TpaBuil 0€30MacHOro OOpallleHHsl C BeEIIeCTBaMU B  OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUS LEHHOCTWM IPaBWJl HHIUBHAYAJIbHOTO M  KOJUIEKTUBHOI'O
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAaHUSl TOCIEACTBUNA W HENPUSTHS BPEIHBIX MPUBBIYEK (YMOTpeOJaeHus
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATHBHOU KOMIIETEHTHOCTH B y4eOHO-UCCIIEI0BATENbCKON
JesITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOMN U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PELICHUHU MPAKTHUYECKUX 3aJ1ay COLUATbHOU
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO Mpodeccuil pa3audHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHMSI IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXXEHUS K TPYLY, JIFOASIM TpyAa U pe3yiabTaTaM TPYAOBOU NEATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY  HHJMBHUIYQJIbHOW  TpPAaCKTOPUU
oOpazoBaHus, Oyayien npodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB
C YYETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH LEJIEeCOO0Pa3HOT0 OTHOUIEHUS K TMPUPOJE KAaK HUCTOYHUKY
CYILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MOHMMAHUA TJI00AJIBHOTO XapakTepa »SKOJOTHYECKHX MpoOsieM, BIHSHHS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUsI HEOOXOJIMMOCTH MCHOJIb30BAHUS TIOCTUKEHUN XUMUU ISl pEUICHUS
BOITPOCOB PAILIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;



AKTUBHOI'O HENPUATHUSA IEUCTBUN, IPUHOCAIIUX BPE OKPYKAOUIEN IPUPOJHON
cpene, yMEHHUS MPOTHO3MPOBATH HEOJATONPHUATHBIE 3KOJOTUYECKHUE IOCIEICTBUS
OpeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HUX;

HaJW4Usl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTHUYECKON KYJIbTYpHI,
OIBITA IEATEIIBHOCTU YKOJIOTHYECKON HANPABIECHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS
MMHU B MO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIBHON MPAKTHKE, CTIOCOOHOCTHU
¥ YMEHUS aKTUBHO MPOTHUBOCTOSITH UICOJIOTUU XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU
¥ OOIIECTBEHHOM MPAKTUKH;

MMOHUMaHUs cHneuu(pUKd XMMHUHM KAaK HayKd, OCO3HaHuUs €€ poid B
(GOpMUPOBAHUM PALMOHAIILHOTO HAyYHOTO MBIIIJICHUS,, CO3JaHUU IIEJIOCTHOTO
IpeJCcTaBlICHUsT 00 OKPY’KAaIOLIEM MHUpE KaKk O €AMHCTBE MPUPOJBl M YEJOBEKa, B
NO3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEM M peleHuH MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOEKIEHHOCTU B 0COOOM 3HAYMMOCTH XUMUU JIJIi COBPEMEHHOW ITUBUIIN3ALINHN:
B €€ I'yMaHHCTUYECKOW HANpaBJIEHHOCTU M BAKHOW POJM B CO3JaHMM HOBOW 0a3bl
MaTEpUaJIbHON KYJbTYphl, B PELICHUH TJI00aIbHBIX IPOOJIEM YCTOMUMBOTO pa3BUTHSA
YEJIOBEUECTBA — CBIPHEBOM, DSHEPreTUYECKOM, TMHUIIEBOM M  SKOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIOBUW YCIIEIIHOTO TpyJa U
AKOJOTUYECKH KOM(POPTHOM KU3HU KaXAO0TO YjeHa OOLIECTBa;

€CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH: IIOHMMaHUsA  CYLIHOCTH  METOJOB
MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh
MoJIy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSCHEHHMS SIBJICHUN OKPYXAIOIIEro MHUpa U
MPOUCXOMASIINX B HEM U3MEHEHUI, yMEHUs J1eJaTh 0OOOCHOBAaHHBIE 3AKIIOYEHUSI HA
OCHOBE HAay4HbIX ()aKTOB M MMEIOIIUXCS JaHHBIX C IIEJIbIO MOJyUYEHHUsI JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ HMCHOJb30BaTh XHUMHUYECKUE 3HAHUS Jis
penieHus NpoOJieM B peajbHbIX KU3HEHHbBIX CUTYaLUX;

MHTEpeca K O3HAHUIO, UCCIEN0BATEIBCKOMN NEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTM K  HENpEephIBHOMY  OOpa3oBaHHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAHMM 1O XUMHU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K OCOOEHHOCTSM Tpyla B pas3NuyHbIX cdepax MpopecCHOoHATbHON
NEATEIIBHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATDBI



MeTtanpeaMeTHbIe pe3yJbTaThl OCBOSCHHUS IMPOTPAMMBI 10 XMMHH Ha YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYMMBIC IS bopmMupoBaHHS MHPOBO33PEHUS 00yYaroIIMXCsl
MEKTUCIUTUTMHAPHBIC (MEXKIPEAMETHBIC) OOIICHAYYHbIC IOHATHS, OTPAXKAIOIINEC
[IEJIOCTHOCTh HAyYHOH KapTHHBI MHpa M CHCHH(PHUKY METOJOB IIO3HAHHS,
HCIIOJIb3YEMBIX B C€CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHUs, SBJICHHE,
MPOIIECC, CHCTEMa, HAayYHBIH (DaKT, MPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIC0OBAaHHUE, HAOIOICHUE, U3MEPCHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJibHble Yy4eOHbIC ACHCTBUS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,
pETyJIATHBHBIE), obOecrieunBaroniyie GopmMupoBaHue (QPYHKIIMOHAIBHONH TPaMOTHOCTH
Y COLMAIbHON KOMIICTCHIIMHA 00YYJarOIInuXCs;

CIIOCOOHOCTh OOYYAOIINXCS UCIOJB30BaTh OCBOCHHBIE MEXIWCIMILTHNHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHWS W  YHUBEpCalbHbIE  Y4eOHBIE  JCHCTBUS B
MO03HABATEIBLHON M COITMAIEHOM MPaKTHKE.

MeTtanpeaMeTHble  pe3yabTaThl OTPAXKalOT OBJIAJICHHE YHUBEPCAIbHBIMH
y4eOHBIMH ITO3HABATEIIBHBIMU, KOMMYHUKATUBHBIMH U PETYJIATHBHBIMH JICHCTBUSIMHU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a3oBble JIOrHYECKHE TeHCTBUA:

CaMOCTOSITETIEHO dbopmynupoBaTh M aKTyaJu3upoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh UENU JEATEIIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHHUS, COOTHOCUTh PE3YJIbTAThI ACSATEIBHOCTH C TOCTABJICHHBIMHU IEJISIMU;

WCIOJB30BaTh MPU OCBOCHMM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISAITh XApPAaKTEPHbIE NPU3HAKKA TMOHSITUHA M YCTAHABIMBATH WX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHSATHUS JIJIi OOBSICHEHHS OTAENbHBIX (PAKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUHM IS Ki1acCU(UKAIIMK BEIIECTB U XUMHUYECKUX
peaKLnil;

YCTAaHABJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBA3M  MEXKAY  HU3YyYa€MbIMU
SIBJICHUSIMU;

CTPOUThH JIOTHYECKHE pacCyXJeHus (MHAYKTUBHbIC, JCAYKTHUBHBIC, IO
aQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOIBI U 3aKIFOUCHUS,

MPUMEHSTh B MPOLIECCE IMO3HAHUSI HUCMHOJb3yeMble B XWMHUHU CHUMBOJIMYECKHE
(3HaKOBbIE) MOJIENIH, MPEOOPA30BLIBATH MOJIEIIbHBIE MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUUecKas (GopmyJsia, ypaBHEHHUE XUMUUECKON peaKIuu —
Ipu pelieHnd Y4eOHBIX IIO3HABATENIBHBIX W MPAKTUYECKUX 3a7a4, IPUMEHSThH



Ha3BaHHbIE MOJEJIbHBIE MPEACTABICHUS NJIs1 BBISBICHUS XAPAaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEILECTB U XUMUYECKUX PEAKLUH.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO ITO3HAHHS BEUIECTB U XHUMHUYECKHX
pEeaKLnil;

(GopMyTUpOBAThH LIETU U 3a/1a4l UCCIICOBAHMSI, UCIIOIb30BATh IOCTABICHHBIC U
CaMOCTOATENBbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbl i1 (OpMHpPOBAHMS THUIIOTE3bl IO IPOBEPKE IMPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMH  CaMOCTOSITEJIBHOTO  IUIAHUPOBAaHUS W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAOIIOAATH 33 XOJOM
IpoLecca, CaMOCTOATEIBHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMyJIUpOBATH
000O0IIEHUsT U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJITATOB HMCCIIEIOBaHUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOJIEIaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HUCCIEeNOBATENbCKOW M MHPOEKTHOU
NEeSATENbHOCTH, TIPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY
METO/IOB pELICHUsl IPAKTUYECKHX 3a1ad, NPUMEHEHUIO0 pPa3jIu4yHbIX METO/OB
ITO3HAHUS.

3) pabora ¢ unopmanueii:

OpUEHTHUPOBAThCA B  PpA3JIMYHBIX HUCTOYHHUKAX HUHGMopmanuu (Hay4dHO-
MOMYJISipHAsk TUTEPATYpa XUMHUECKOTO COJEP KaHUsI, CIIPABOYHBIE TOCOOUS, PECYPCHI
WNurepHera), aHanu3upoBaTh HWH(OpPMAIMIO pPA3IUYHBIX BUIOB U GOpM
IIPEICTABIICHUS], KPUTHYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh U HEPOTUBOPEYHBOCTD;

(GopMyIMpOBaTH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJbI MPHU TOHUCKE U
orObope wuHbOpMaIMK, HEOOXOJMMOM ISl  BBIIIOJIHEHHMS  y4yeOHBIX  3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3JIUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BRIOMPATh ONTUMANIbHYIO (POpMY MpeicTaBlIeHUs HHPOpMaun
(cxempl, rpauKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUYECTBE CPEACTBA MPHU paboTe C XUMUUYECKOU
uHpOpMallMel: NPUMEHATh MeXIpeaMeTHble ((pu3mueckue W MaTeMaTUYeCKHe)
3HAKU U CUMBOJIbI, (OpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JBb30BAaTh 3HAKOBO-CHUMBOJ/IMYCCKHEC CPCACTBA HAIJTIAAHOCTH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:



3a/1aBaTh BOTPOCHI IO CYIIECTBY 00OCYKIaeMOI TEMBI B XOJI€ TAAJIOTa W/WIIN
JIMCKYCCHUH, BBICKA3bIBATh HJIeH, (DOPMYITUPOBATH CBOM MPEIOKEHUS OTHOCUTEITHLHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNAaTh C TMPE3CHTAIMEH pe3ylIbTaTOB TO3HABATEIHLHOW JEATEIHLHOCTH,
MOJTyYEHHBIX CaMOCTOSTEIHHO HJIM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITOJIHEHUHU
XUMHYECKOTO JKCIIEPUMEHTa, TMPAKTHUECKON pabOThl MO HCCICIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, peATU3AINH Y4EOHOTO TIPOEKTa, i (POPMYITHPOBATH BHIBOJIBI IO
pe3ynbTaTaM MPOBEAEHHBIX HCCICIOBAHUN MYTEM COTJIACOBAHUS TO3WIMNA B XOC
00CyX)eHusI 1 0OMEHA MHEHUSIMHU.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

CaMOCTOSITEJIbHO IUIAHUPOBATh M  OCYIIECTBJISITH CBOIO TO3HABATENILHYIO
NEATEIbHOCTh, OmNpenessas €€ 1eJd W 3aJadyd, KOHTPOJUpOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil  alrOpUTM  JCUCTBUH  NpHU
BBIIIOJTHEHUU Y4YEOHBIX M HCCIENOBAaTENbCKUX 3ajJad, BbIOMpaTh Haubosee
3 PeKTUBHBIH Ccroco®0 WX pelleHus ¢ YYETOM TMOJYyYeHHS HOBBIX 3HAHUM O
BEIIECTBaX U XMMUUYECKUX PEAKIIUIX;

OCYIIECTBJISIT CAMOKOHTPOJIb JESITEIBHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDHI

[IpenMeTHble pe3ysbTaThl OCBOCHHUSI MPOTPAMMBbI MO XMUMHUU Ha YIIIyOJIEHHOM
YpPOBHE Ha ypOBHE CpeaHEro oOmero o0pa3oBaHMs BKIIOYAIOT crienupuueckue s
y4eOHOro TpenMera «XuMUs» Hay4dHbIe 3HAHHS, YMEHHUS U CHOCOOBI JACHCTBUHN TO
OCBOCHHIO, MHTEPIPETAUA W TPEOOPa30BAHUIO 3HAHUMW, BUIIBI ACATEIBHOCTU IO
MOJYYCHUIO HOBOTO 3HAHUS U TPUMEHEHUIO 3HAHUN B PA3IUYHBIX YYCOHBIX
CUTYyallMsIX, 4 TAKXKE B PEAJbHBIX JKM3HCHHBIX CUTYyallMsX, CBSI3aHHBIX C XuMHeH. B
MpOrpaMMe MO XMMHUHU NPEAMETHBIE PE3YJIbTAThI PEICTABIICHBI 10 TOJaM U3YUYEHHUS.

10 KJTACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMush» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O MECT€ M 3HAYCHUU OpPraHU4YeCcKOu
XUMHHM B CHCTEME ECTECTBEHHBIX HayK U €€ pOJM B OOECHEUYEeHHUU YCTONYMBOIO
pa3BUTHUSl YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOIMUECKOM, SHEPreTUUECKON U
NUIIEBOM O€30IaCHOCTH, B Pa3BUTUM MEIULUHBI, CO3JaHUM HOBBIX MaTEpHaJIOB,
HOBBIX UCTOYHUKOB SHEPTUH, B 00E€CIEUEHUN PALIMOHATIBHOTO MPUPOIOIOIb30BAHUS,



B (OpPMUPOBAHMHM MHUPOBO33PEHUS U OOIIEH KyJIbTYphl UEJIOBEKa, a TaKkKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[IOPOBBIO U IPUPOTHON Cpeie;

BJIQJICHNE  CUCTEMOW  XMMHUYECKMX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS — XUMUYECKHI 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs
obOoylouka aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOEC W BO30YXIEHHOE
COCTOSIHUSI ~aToMa, TUOpUAM3alMs AaTOMHBIX oOpOuTaned, HOH, MOJIEKyIa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIIECHHS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA OOBEM, YIIepOJHBIA CKeleT, (yHKIIMOHAIbHAsS
rpynmna, paaukan, CTPYKTypHble (opmyibsl  (pa3BEPHYThIE, COKpAIEHHBIE,
CKEJIETHBIE), HW30MEpHUsl CTPYKTypHAasT M MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
ONTHYECKAs ), U30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJI€BOJOPOIbI, KHCIOPOI-
U a30TCOAEPIKALIME OPraHUYECKUE COEAMHEHMS, MOHOMEp, NOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCIMHEHMSI; TEOPUH, 3aKOHBI (IEPUOIUUECKUI 3aKOH
JI. . MeHnneneeBa, Teopusi CTpOCHHSI opraHnyeckux BemecTB A. M. bytieposa,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS M TIPEBPALLECHUS SHEPTUH PU
XUMUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE ITOHMMAHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHWYECKHUX SBJICHHUM; MPEACTABICHUS O MEXaHU3MaX XUMHUYECKHUX
peakiui, TepMOJUHAMUYECKUX U KHHETUUECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHMUS,
O B3aMMHOM BJIUSIHUM aTOMOB W TPYINIl aTOMOB B MoOJeKyjJdax (MHIYKTUBHBIA U
Me3oMepHbIil 3 dexTrl, opueHTanThl | u Il pona); daxromornueckue cBeneHus o
CBOMCTBax, COCTaBe, MOJy4YeHUH U OE30MACHOM HCIOJIb30BAHUU BAXHEHIIINX
OpraHUYECKUX BEHIECTB B OBITY U NMPAKTHUECKOW NEATEIHHOCTH 4YeJIOBeKa, OOIIMX
Hay4YHBIX MPUHIIMIAX XUMHUYECKOrO TPOU3BOJCTBA (Ha MpUMEpPE IPOU3BOJICTBA
MeTaHoJia, iepepadboTku HePTH);

c(hOPMHUPOBAHHOCTh YMEHUM: BBISBJIATh XapakTEpHbIC TNPU3HAKUA TTOHATUIA,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUIA;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY IUIsl COCTAaBJIEHHS MOJIEKYJSPHBIX WU
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEJETHHIX) (POPMYINI OpPraHUYECKHUX
BEILECTB;

COCTaBJIATh yPaBHEHUS] XUMUUYECKUX PEAKIUN U PACKPBIBATH MX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii MOCPEJICTBOM COCTAaBJICHHUS
ANIEKTPOHHOIO OanaHca »HJTHX peaklui, peakuuid HMOHHOro OOMEHa NyTEM
COCTABJICHUSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUMN;

M3TOTaBJIMBATh MOJIENIA MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WILTIOCTPAIIUU UX
XUMHYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;



c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATH MPUHAIICIKHOCTh H3YYCHHBIX
OPTaHWYECKUX BEIIECTB IO MX COCTaBy H CTPOCHHUIO K ONPEAeIEHHOMY
KJacCy/Tpynne COeAWHEHWH, JaBaTh WM Ha3BaHUS 1O CHUCTEMAaTHYECKOU
Homenkinarype (IUPAC) u mpuBOIWTH TpHUBHAJIbHBIE Ha3BaHHUS I OTICIBHBIX
MIPEACTABUTENICH OPraHWYECKUX BEIISCTB (ITUJICH, AlCTHJICH, TOIYOJI, TIUIEPHH,
STUICHTIUKONb, (EeHod, (opManbaeruy, aleTaabIeTu/l, aleToH, MypaBbUHAS
KHCJIOTa, YKCYCHAasi KHCIIOTa, CTEapUHOBAs, OJCHHOBAsS, MAIBMUTHHOBAS KHCIIOTHI,
[NIMIWH, aJlaHWH, MalbTo3a, (PYKTO3a, aHWIWH, IUBUHWI, H30MPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh yYMEHHUS OMNPENEIATh BHJ XUMHUYECKONH CBS3HM B
OPTaHWUYECKUX COCAMHEHUSAX (KOBAJICHTHAs W WOHHAs CBS3b, O- W T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUSI TPHUMEHSATh TMOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytiepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (HU3UICCKUE
M XUMHUYECKHE CBOMCTBA THUNUYHBIX TNPEJICTABUTENICH PA3JIMYHBIX KJIACCOB
OpraHUYEeCKUX BEIIECTB: AJIKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJKAJUCHOB, AJIKUHOB,
apOMaTHYECKHX YTJEBOJOPOAOB, CIHPTOB, AaJbJICTHUIAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, MPOCTBIX W CIOXHBIX 3(UPOB, JXKUPOB, HUTPOCOCIWHCHWA W aMHHOB,
aMUHOKHUCIIOT, OCIIKOB, yIIEBOAOB (MOHO-, TU- U TOJIMCAXaPHIOB), HIUTFOCTPUPOBATH
TCHETUYECKYIO CBSI3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHYECKUX
PEaKIMii ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMYIT;

c(OPMHPOBAHHOCT, YMEHHUS TIOATBEPXkKAATh Ha KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPaTHOCTH U TUTIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AUMHOT'O BJIUSIHHSI aTOMOB U
TPyII aTOMOB B MOJIEKYJIaXx;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIEBOJOPOTHOTO
ChIpbs (He(Th, IPUPOAHBINA T'a3, YI0OJib), CIOCOOBI €ro NepepadOTKU U MPAKTHUECKOE
MIPUMEHEHNE TTPOYKTOB TIEPepadOTKH;

c(OpPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMM O ECTECTBEHHO-HAYYHBIX
METO/JaX TMO3HaHUS — HAOIIOJCHUM, WU3MEPEHUHU, MOJCIMPOBAHUHU, DKCIICPUMEHTE
(peaTbHOM M MBICIIEHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHHUSI,

c(hOpPMHPOBAHHOCTh YMEHUS NMPUMEHATh OCHOBHBIC OTICPAIIMHM MBICIUTEIHBHOU
NEATeIbHOCTY — aHaJM3 U CHHTE3, CpaBHEHHE, 0000IleHHE, CUCTEMAaTHU3alluIo,
BBISIBIICHUE TPUYMHHO-CJICACTBEHHBIX CBS3€H — NJI M3YYEHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISIBISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
NOHATUSIMU W TPEACTaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS



0ojee OCO3HAHHOTO TMOHHMAHMS CYIIHOCTH MaTEpHATIbHOTO €IWHCTBA MHpa,
WCIIOJI30BAaTh CUCTEMHBIC 3HAHHS IO OPraHUYECKOW XUMUHU MJisi OOBSICHEHHUS H
IPOTHO3UPOBAHUS ABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI MO XUMUYECKUM (OopMysiam
M ypaBHCHUSM XHUMHUYECKHUX PEAKIUH C WCIOJB30BAaHUEM (DU3UICCKUX BEITUYHH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: PACUETHIl MO HAXOXKICHUIO XUMUYECKOU (HOPMYJIBI
BEILIECTBA I10 M3BECTHBIM MACCOBBIM JIOJSIM XMMHYECKUX 3JIEMEHTOB, MPOLYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, aHATU3UPOBATh U OIICHUBATH C
MO3ULIUNA SKOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESTEIPHOCTU 4YEJIOBEKA, CBS3aHHOW C TIepepabOTKOM BEIIECTB, MCIOIb30BaTh
MOJIyYCHHBIC 3HAHUA I MPUHATHS TPAMOTHBIX pelIeHUuW MpoOjieM B CUTYyalusX,
CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUM: CaAMOCTOATENBHO IUIAaHUPOBaTh U MPOBOAUTH
XUMUYECKUN DKCIEPUMEHT (MOJyYeHHE W M3YYEHUE CBOMCTB OpPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIE pEAKUMU YTJIEBOJOPOJIOB PAa3JIMYHBIX KJIacCOB M
KUCJIOPOACOIEPKAIIUX OPraHUYECKHX BEIIECTB, PELICHUE HKCHEPUMEHTAIbHBIX
3alad [0 PACHO3HAaBAaHUIO OPraHUYECKUX BELIECTB) C COOJIIOJCHHEM MPaBUII
O0e3zomacHoro oOpamieHusi ¢ BellecTBaMU U JJAOOPATOPHBIM  00OPYIOBAHUEM,
dbopMynupoBaTh 1ENb HUCCIENIOBAHMS, MPEJICTABIATh B Pa3aU4YHOU  (popme
pe3yabTaThl SKCIEPUMEHTA, aHATIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

coOJIfoaTh MpaBUiia IKOJOTHUECKHU I11€JIeCO00pa3HOro MOBEACHUSI B OBITY U
TPYJIOBOM JEATEIBHOCTH B LEJIAX COXPAHEHUS CBOETrO 3J0POBBS, OKPYKAIOIIEH
MIPUPOIHOM CPElIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEMCTBUS HA JKHBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICa moka3arens [1JK;

aHAJIM3UPOBATh 11€J1€CO00Pa3HOCTh TNMPUMEHEHHS] OPraHMYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIB3;

c(OPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBIATH IICJICHANPABICHHBIN TTOWCK
XUMUYECKON MH(POpPMAlMU B PA3JIMYHBIX MCTOYHHMKAX (Hay4dHas M y4eOHO-HaydHas
JuTEpaTypa, CpelcTBa MaccoBoid MH(opMauuu, UHTEpHET U Apyrue), KpUTHUECKH
aHAJIM3UPOBATh XUMHUYECKYIO0 MH(POpPMAIHIO, repepadbaTbiBaTh €€ U MCHOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.

11 KUIIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «OO0Ias u HeoOpraHUIeCKass XUMHUS)
OTPAXKAIOT:



chOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaTbHOM €AMHCTBE MUDA,
3aKOHOMEPHOCTSIX Y [MO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE U 3HAYEHUN XUMUU
B CHCTEME ECTECTBEHHBIX HayK M €€ poJIi B OOECIIEUEHUU YCTOMYMBOTO Pa3BUTHS, B
pelIeHnr TpoOJIeM HKOJIOTMUYECKOM, SHEPreTUYeCKOW M NUILEBOM O€30MacCHOCTH, B
Pa3BUTUU MEIUIMHBI, CO3JJaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX UCTOYHUKOB SHEPTUH, B
o0ecreYeHnd  palMOHANBHOTO  IPUPOJONOIb30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUsI M O0OIeld KyJabTyphl 4YelOBEKa, a TaKXe OKOJOTHYECKH
00OCHOBaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U PUPOIHOMN CPELIE;

BJAQJICHUE  CHCTEMOM  XHMMHYECKMX  3HAHMM,  KOTOpass  BKJIIOYAET:
OCHOBOITOJIATral0IINE MOHATUS — XUMUYECKUN AJIEMEHT, aTOM, JIpO aToMa, U30TOIIbI,
JJIGKTpOHHAsE 000JI0oYuKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC M
BO30YKIEHHOE COCTOSIHMSI aroma, THOpuaM3alus aTOMHBIX oOpOuTaneil, HOH,
MOJIEKYJa,  BaJEHTHOCTb,  JJEKTPOOTPUIATEIBHOCTb,  CTENEHb  OKUCJIECHMUS,
XUMHUYECKass CBsA3b (KOBaJEGHTHAas, MWOHHAs, MeTa/lIMyecKas, BOJOPOJHAs),
KpUCTaJUIMUECKasi pelmeTKka, XHMHYEcKash peaknusi, pacTBOp, dSJIEKTPOJIUTHI,
HEIJEKTPOJUTHI,  AJIEKTPOJIUTHYECKAss JAUCCOLMALMS, CTENEHb JUCCOLMALINH,
BOJOPOJHBIA TOKa3aTelb, OKUCJIUTEIb, BOCCTAHOBHUTENb, TEMJIOBOH 3¢ (deKT
XUMHUYECKON peakluH, CKOPOCTbh XMMHUYECKON pEeakIU, XUMUYECKOE PABHOBECHUE;
TEOPHUH U 3aKOHBI (TEOPHSI JIEKTPOIUTHUECKON TNCCOUALNY, IEPUOJUYECKUN 3aKOH
JA.. MeHneneeBa, 3aKOH COXpPAHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHHS U
MPEBPAIICHHS] YHEPTUU TMPU XUMHUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN S3bIK
XUMHH, MUPOBO33PEHYECKUE 3HAHUS, JIEKAIIHEe B OCHOBE TTOHMMAaHUSI MPUUUHHOCTHU
U CHCTEMHOCTH XHMMHUYECKHX SIBJICHHUI; COBPEMEHHBIE MPEACTABICHHUS O CTPOCHUU
BEILIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM M HaJIMOJIEKYJISPHOM YpPOBHSIX;
NpPEJICTaBICHUST O MEXaHM3MaX XHMMHYECKHUX peakluid, TEePpMOJMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX HX TMPOTEKaHHs, O XHUMHUYECKOM pPaBHOBECHH,
pacTBopax M JUCIEPCHBIX cUCTeMaX; (DaKTOJIOTMUECKHE CBEJCHHS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH M 0O€30MaCHOM HCIOJIb30BAHWM BAXKHEHIIMX HEOPraHUYECKHX
BEIIECTB B OBITY M NPAKTUYECKOM JEATEIBHOCTH 4YEJOBEKa, OOIIMX HAy4YHBIX
MPUHIIUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
yCTaHaBJIMBAaTh WX B3aMMOCBA3b, MCIOJIb30BATH COOTBETCTBYIOIIME MOHATUSA TPH
OMHCaHWU HEOPTAaHWYECKUX BEIECTB M UX MPEBPAICHHUIA;

c(OPMHUPOBAHHOCTh YMEHUSI HCIOIb30BATh XUMUYECKYIO CHUMBOJIMKY JJIsi
cocTtaBiieHUs  (GOpMyNn  BEHIECTB M  YPaBHEHMHA  XUMHUYECKHX  PEaKIIHi,
cuctremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSA OTAEIbHBIX
BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHHsI ONPEACIATh BAaJCHTHOCTh U CTENEHb OKHUCIICHUSA
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHSAX, BUJ XHUMHYECKOW CBA3M (KOBAJICHTHAs,
WOHHAs, METaJZIMYecKas, BOJOpPOJHAsi), THUIl  KPUCTAIMYECKOW  PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMHUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIIECTB OT BU/IA
XUMHUYECKON CBSI3M W THUIA KPUCTAUIMYECKOW PpEHIETKH, OOMEHHBIH M JOHOPHO-
AKLIENITOPHBIA MEXaHU3MbI 00Pa30BAHMS KOBAJIECHTHOW CBSI3U;

c(OpPMUPOBAHHOCTh YMEHUM: KJIacCU(ULMPOBATH: HEOPraHUYECKHE BEIIECTBA
[0 UX COCTaBYy, XMMHUYECKHE PEAKIUU MO PA3IMYHBIM MPU3HAKaM (YHUCIY U COCTaBy
pearupyromux BEIIECTB, TEIUIOBOMY 3((eKTy peakuuu, HU3MEHEHHUIO CTeneHeu
OKHUCJIEHUSl JJIEMEHTOB, OOpAaTMMOCTH, Y4YacTUIO Karainu3zaropa U JApYyTHe);
CaMOCTOSITENIbHO BbIOWPATh OCHOBAHUS U KPUTEPHUH JJIs KiIacCU(DUKAIIMKM U3ydaeMbIX
BEILIECTB U XUMUUYECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHUS PACKPBIBaTh CMBICH Mepuoandeckoro 3akona /1. U.
MeHnpneneeBa U JIEMOHCTPUPOBATH €0 CHCTEMAaTU3UPYIOIIYIO0, OOBSICHUTEIbHYIO H
MPOTHOCTHUYECKYIO (PYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB
U MOHOB XMMHMYECKHUX DJIEMEHTOB II€PBOrO—4ETBEPTOrO Iepuonos llepuoanueckon
cucrembl J[.MI. MenneneeBa, HUCNoONb3ys TOHATUSA «IHEPIETUYECKUE YPOBHWY,
(QHEPreTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIE OpOWTaNM», «OCHOBHOE H
BO30Y)X/IEHHOE HSHEPreTUYECKUE COCTOSIHUS aTOMa»; OOBACHITh 3aKOHOMEPHOCTH
U3MEHEHHSI CBOWCTB XMMMUYECKHX JJIEMEHTOB M UX COCAUHEHUU M0 NEpUOJaM M
rpynnam Ilepuonnueckon cucremnl [[. 1. MenneneeBa, BaJeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMSI UX AJIEKTPOHHBIX 000JIOUEK;

c(OPMUPOBAHHOCTh ~ YMEHHH:  XapakTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMHYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKAATH CYLIECTBOBAHUE
ITEHETUYECKOU CBA3U MEXKIY HEOPraHUYECKMMU BELIECTBAMM C IIOMOIIBIO YPABHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OPMUPOBAHHOCTh ~ YMEHHUSI  PACKphIBaTh  CYIIHOCTh:  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTAaBJICHHUS 3JEKTPOHHOrO OanaHca
ATUX peaKlMii; peakiuil HOHHOrO OOMEeHa MyTEM COCTAaBJICHUS HMX TOJHBIX U
COKpAILEHHBIX VIOHHBIX YPaBHEHUN; peakuui TUAPOIN3a; peakuui
KOMILJIEKCO0Opa3oBaHus (Ha MpuMepe r’uIpOKCOKOMIUIEKCOB [IMHKA U aTIOMUHUA);

c(OPMUPOBAHHOCTh  YMEHUSI  OOBACHATH 3aKOHOMEPHOCTH  MPOTEKAHUs
XUMHAYECKUX PEAKIUN € YYETOM HMX HHEPIETHUYECKHUX XAapPAKTEPHUCTHK, XaAPaKTEP
U3MEHEHHSI CKOPOCTH XUMHYECKOW pEaKUUM B 3aBUCHMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TaKkkKe XapaKTep CMELICHUS XMMHYECKOTO PaBHOBECHUS MOJ| BIUSHUEM
BHEIIHKUX Bo3aehcTBuil (mpuniui Jle [larense);



c(hOpMUPOBAaHHOCTh YMEHHSI XapaKTEPU30BaTh XUMUYECKUE PEAKIUH, JIeKAIINE
B OCHOBE MPOMBIIIJIEHHOTO TOTYyYEHHUSI CEPHOM KUCIIOTHI, aMMHaKa, OOII1e HAayYHbIE
OPUHIMIBL ~ XUMHYECKUX  IMPOM3BOJACTB;  II€JIECOOOPA3HOCTh  MPUMEHEHUs
HEOPraHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKH 3pEHUs
COOTHOIIICHHS PUCK-TIOJIB34;

cOpPMUPOBAHHOCTh BJAJEHUS CHUCTEMOW 3HAHMA O METOJaX HAYYHOTO
MO3HAHUS SIBICHUW TPUPOJBI — HAOIIOACHHE, W3MEpPEHHe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (pEasibHbI M MBICJICHHBIN), UCIOJIb3YyEeMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TU 3HAHUS MIPU SKCIIEPUMEHTAILHOM HCCIICJOBAHUU BEIIECTB U
U1 OOBSICHEHHSI XUMUUECKUX SBJICHUH, UMEIOUIUX MECTO B MIPUPOJIE, MPAKTUIECKON
JESTEIbHOCTH YEJIOBEKa U B TIOBCETHEBHOM JKU3HU;

c(OpPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHSATUSMUA U TIPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOT'O TOHUMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA,

c(hOpPMHUPOBAHHOCTh YMEHHS MPOBOIUTH PACUETHI: C UCIIOJIb30BAHUEM MOHATUN
«MaccoBasi JOJSl BEIIECTBA B PAacTBOPE» M «MOJIApHAs KOHIEHTPALUA»; MAacCChl
BellecTBa WM 00BbEMa raza MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAaKIMU BELIECTB; TEIIOBOro 3 (exTa peakuuu;
3HAYeHUS] BOJOPOAHOTO IOKAa3aTessl PAacTBOPOB KHUCIOT W IIEIOYEH C HM3BECTHOU
CTENEHBIO JHCCOLMAlMU; Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaxIuu, eciau OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BUE PacTBOpa C ONMpeAeTIEHHON
MaccoBOM JI0Jiel pacTBOPEHHOTO BELIECTBA MJIM JAAHO B HU30BITKE (MMEET MPUMECH);
JI0JIM BBIXOJIa POAYKTA PEeaKIuu; 00bEMHBIX OTHOIIICHUI Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHHUMW: CaMOCTOATEIBHO IJIAHUPOBATh W MPOBOAMTH
XUMHYECKUN SKCTIEPUMEHT (TPOBEACHNUE PEaKMii HIOHHOTO OOMEHa, MTOATBEPKACHHE
KaueCTBEHHOTO COCTaBa HEOPraHMYECKHUX BEILECTB, OMPECIIEHUE Cpelibl PaCTBOPOB
BELIECTB C MOMOUIbI0 MHAMKATOPOB, M3yUEHHUE BIMSHUS PA3IUYHBIX (DAKTOPOB Ha
CKOPOCTh XMMHYECKOW pEaKIUH, pEelIeHHE HKCIEPUMEHTAJIbHBIX 33Jad MO TeMam
«Metamie» u «HemeTtamibl») ¢ coOM0IeHHEM MpaBU 0€30MacCHOTO OOpAICHUS C
BEIIECTBAMM U JabopaTOpHbIM  000pylIOBaHHMEM,  (OPMYJIHpPOBaTH  IEJb
HCCJIEIOBaHMs, MPEACTaBIATh B Pa3IU4YHON (opMe pe3yibTaTbhl SKCIEPHUMEHTA,
aHAJIM3UPOBATh U OIICHUBATH UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIOAATh MpaBUiia MOJH30BAHUS XUMHYECKOMN
MOCyI0Ol U J1TabOpaTOpHBIM 00OpyJAOBaHWEM, OOpallleHUsi C BEIIECTBAMU B
COOTBETCTBHUM C WHCTPYKIHMSIMH TIO BBIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, DJKOJOTMYECKH 1eJIeco00pa3HOro TMOBeACHUS B OBITY H  TPYAOBOH
JESTeIbHOCTH B II€JIIX COXPAHEHHUS CBOETrO 3JI0POBbS, OKPYXAlOUIel MNpupogHON
cCpelbl U JIOCTHXKEHUsT €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATh OMACHOCTH



TOKCHYECKOI0 JEHCTBHUS HA JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX HEOPIAaHUYECKUX
BEIIECTB, MOHMMAas cMbIcs noka3arens [1/IK;

c(OPMHUPOBAHHOCTh YMEHHUMN: OCYILIECTBIATH IICJICHANPABICHHBI TOUCK
XUMUYECKON MH(POpMalMUd B PA3IMYHbIX MCTOYHHMKAX (HAay4Has U y4eOHO-Hay4dHas
JaUTepaTypa, CpeAcTBa MaccoBoil mH(popmaiuu, MHTepHET U Ipyrue), KpUTHUECKH
aHAJIM3UPOBATh XUMHUYECKYI0 MH(pOpPMAIHIO, IepepadaTbiBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBHH C ITOCTABJICHHOMN Y4eOHOU 3a/1auei.
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3aKOH U
11 Ilepnonnueckas 9
cucreMa
XUMUYECKHUX
snemenTos /I. W.
Menpeneena
Ctpoenue
BEILIECTBA.
1.2 11 1
Mmuoroo06pa3ue
BEILIECTB
13 XUMHUYECKUE 19 1 3

peakiuu




Htoro no pazneny 39
Pa3znen 2. Heopranuueckasi xumus
2.1 Hemeranmsr 31
2.2 Mertamibt 23 1
Hroro no pazaeny o4
Paznen 3. XuMus u :KU3HL
Metonasl
31 MO3HAHUS B 9
XUMHUU. XUMUS U
KU3Hb
Wroro mo paszneny 9
OBLIEE
KOJIMYECTBO HACOB 102 4 8
10 ITPOI'PAMME
IMOYPOYHOE INIJNTAHUPOBAHHE
10 KUIIACC
N Konu4yecTBo yacos TNara DJIEeKTPOHHBIE
uudposeie
n/  Tema ypoka Bce Kontpoabn  IIpakTuHuec HU3y'YCH
o0pa3oBaresnb
n ro ble padoThl  KHe padoTrpl M4
HbI€ pecypchl
IIpenmer u
3HAUYCHHE
OPraHUYEeCKOU
1 XUMHUH, 1
MIPE/ICTABJICHHUE O
MHOT000pa3uu
OpraHUYECKUX
COEMHEHUI
DJIEKTPOHHOE
CTPOCHHE aToMa
yriaepojaa
5 (ocHOBHOE U 1
BO30YXIEHHOE
COCTOSIHHUS).
BanentHbie
BO3MOXKHOCTH




aToma yriepoja

Xumuueckas CBSI3b
B OpPraHUYECKHX
COCTMHCHHUSX.
MexaHu3MbI
00pazoBaHus
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
paspbiBa CBsA3EH

Teopus crpoeHus
OpraHUYECKUX
coenuHeHuit A. M.
byrneposa

Buael nzomepun:
CTPYKTypHas,
POCTPAHCTBEHHAS.
ONEeKTPOHHBIE

3 dexTh B
MOJIEKYJIax
OpraHUYECKHUX
COCIMHEHUN

[Ipencrasnenue o
KJ1acCU(UKALUU U
cHCTeMaTH4ecKas
HOMEHKJIaTypa
(IUPAC)
OpPTaHWYECKHUX
BEILIECTB

Knaccugukanus
peakuuii B
OPraHUYeCKOU
XUMUA

CI/ICTCMaTI/ISaI_II/ISI n

000011IeH1Ee 3HAHUI
10 TEME

AJKaHbI:
TOMOJIOTHYECKHI
psia, obmras
bopmymna,
HOMEHKJIaTypa U
U30Mepus,
3JICKTPOHHOE U




10

11

12

13

14

IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

dusnyeckue u
XUMHUYECKHUE
CBOMCTBA aJIKaHOB

Haxoxnenue
AJIKaHOB B
npupoje. CriocoObl
MOJTyYeHUS U
IPUMEHEHUE
AIKaHOB

[ukmoankaHbl:
oOmras ¢popmyina,
HOMEHKJIATypa 1
HU30Mepus,
0COOEHHOCTH
CTPOCHHUS U
XUMHYECKUX
CBOMCTB, CITOCOOBI
MOJIYYEeHUS U
MIPUMEHEHUE

Pemenne
pacuéTHBIX 3a7a4
Ha OIpENIETICHHE
MOJIEKYJIAPHOMN
bopmybl
OpraHUYECKOro
BElIEeCTBa 110
MacCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOJALIUX B €r0
COCTaB.
Cucrematuzanus u
00o011eHne 3HaHU|
110 TeMe

AJNKeHBI:
TOMOJIOTUYECKHUI
psia, obmras
bopmymna,
HOMEHKJIaTypa,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE




CTPOCHUE MOJIEKYIL.
CrpykrypHas u
LUC-TpaHC-
U30MEepHsl AJIKEHOB

15

dusnyeckue u
XUMUYECKHE

CBOICTBA aJIKEHOB. 1
IIpaBuio

MapKkoBHHUKOBA

16

CnocoObl
[IOJIy4YEHHUS U
[IPUMEHEHUE
AJIKEHOB

17

IIpakTrueckas
pabota Ne 1 mo
teme "[lonyuenune
STUJICHA U
U3YYEHHUE ero
CBOMCTB"

18

19

20

21

Pemenne

pacy€THBIX 3a1a4

Ha OTpeeTICHHe
MOJIEKYJISIPHOM 1
bopmybl

OpPraHUYecKOro

BEIIeCTBA

AnkagueHsr:
COIPSKEHHBIE,
W30JMPOBAHHbIE,
KYMYJIHPOBaHHBIE. 1
OcoOeHHOCTH
3JIEKTPOHHOTO

CTPOCHUS

XuMHUYecKue
CBOMCTBaA
CONPSKEHHBIX
JTMSHOB

CnocoObl
HOJ'IyLIeHI/ISI nu
[IPUMEHEHUE
aJKaJIUuCHOB

22

AJIKUHBIL: 1




23

TOMOJIOTUYECKHUI
psn, odmas
dopmyua,
HOMEHKJIATypa,
3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII,
¢dusnueckue
CBOMCTBaA

XUMHAYECKHE
CBOICTBA AJIKUHOB

24

KauectBennsie
peakuuu Ha
TPOMHYIO CBSI3b

25

CnocoObl
[OJIyYEHHUS U
[IPUMEHEHUE
AJKMHOB

26

Pemenne 3amauq:
pacu€rsl 10
YpPaBHEHUIO
XUMHYECKOHN
peakuuu

27

28

29

Cucremaruzanuus U
000011IeHNEe 3HAHUHI
10 TEME

ApeHbI:
TOMOJIOTHYECKUH
pan, oOmas
opmyuna,
HOMEHKJIaTypa.
DIIeKTPOHHOE U
POCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI
OeH30I1a U ToNIyoa,
uXx (puznyeckue
CBOMCTBA

XUMHYECKUe
CBOMCTBA apEHOB:
peakuuu
3aMeLlEeHUs

30

XUMHAYECKHE




CBOMCTBA apEHOB:
peakuuu
IPUCOEANHEHNUS,
OKHCJICHHE
roMoJIOroB OeH30:1a

31

Ocobennoctu
XUMHNYCCKHUX
CBOMCTB CTHpOJIa

32

Pemenue
pacu€THBIX 3a7a4
Ha OIIpeIeIICHUE
MOJIEKYJIIPHOM
bopMyIbI
OpraHUYECKOIo
BEILECTBA

33

CnocoObl
[OJIy4YEHHUS U
PUMEHEHHUE
apeHOB

34

I'eneTnueckas
CBSI3b MEXKIY
pa3IuYHBIMU
KJlaccaMu
YIJIEBOAOPOIOB

35

36

Pacuérel mo
YpaBHEHUSIM
XUMHYECKHUX
peaKuui.
Cucrematuzanus u
00o011eHne 3HaHU|
10 TEME
ITpupoaHsbIii ras.
[TonyTHble
HE(TSHbIE ra3bl

37

Kamennslit yroas u
IIPOJIYKTHI €TO
nepepadoTKu

38

Hed1s 1 ciocoOnr
e€ mepepaboTKH.
[Ipumenenue
MIPOJYKTOB
nepepadoTKu




HePTH

39

40

I'eneTmueckas
CBSI3b MEKIY
pa3IuYHBIMU
Kjaccamu
YTJIEBOJOPOOB
["asorenonpoun3Bo;1
HBIE
YTJIEBOJOPOOB:
AJIEKTPOHHOE
CTPOCHHUE; PEaAKIINU
3aMelleHHs
rajoreHa

41

42

JeicTBue menoyei
Ha
raJOreHIPOU3BOAH
EIC.
BsaumonelictBue
JIUTaJoreHaaKaHOB
C MarHueMm u
IIMHKOM

Cucremaruzanuus u
00001IeHNe 3HAHUI
o pazeny

"Yranesonopoas!'

43

Kontponbnas
pabora 1o Teme

"Yranesonopoas!'

44

[Ipenenbubie
OJIHOATOMHBIE
CITUPTHI:
TOMOJIOTUYECKU I
psia, oOmras
opmyuna,
CTPOEHHE MOJIEKYI,
M30Mepus,
HOMEHKJIaTypa,
KJ1accUpuKanus,
buznIecKue
CBOMCTBA

45

XUMHYECKHUE
CBOMCTBA




IIPENEIIBHBIX
OJIHOATOMHBIX
CIIUPTOB

46

Croco0sl

HOJIyYEHUs U

IIPUMEHEHHE 1
0JIHOATOMHBIX

CIHMPTOB

47

[IpocTeie 3¢upsr:
HOMEHKJIaTypa U
U30MepHsl,

0COOEHHOCTHU 1
(bU3HYECKUX U
XUMHYECKHUX

CBOICTB

48

49

50

51

MHoroaroMHbIe

CIIUPTHI:

STUJIEHTIUKOIb U
TJIMIIEPHH, UX 1
buznveckue u
XHMHYECKHE

CBOMCTBaA

Croco0sl

HOJIy4EeHUs U

IIPUMEHEHNE 1
MHOT'OQTOMHBIX

CIIHPTOB

®DeHo: cTpoeHue
MOJIEKYJIBI,
¢duznueckue
CBOMCTBA.
Toxkcu4HOCTH
dbenoma

XuUMHUUECKUE
CBO¥icTBa (peHoa

52

CrrocoObl
TOJIYYEHHUS U
NpUMEHCHHE
denomna

53

[IpakTnueckas
pabota Ne 2. 1
Pemenue




HKCIIEpUMEHTAIbH
BIX 3aJa4 10 TEME
"CnupThsl 1
dbenonsr"

54

Cucremarusaius u
000011IeHrE 3HAHNI
10 TEME

55

56

57

58

59

ANLnerunel u
KCTOHBI:
AIIEKTPOHHOE
CTpOCHHE
KapOOHUITHLHOU
TPYMIIbBL;
TOMOJIOTUYECKHE
PAIBI, 001IAs
dopmyua,
HU30MepHs U
HOMCHKJIATypa

ANLnerunel u
KETOHBI:
¢buznueckue
CBOMCTBA; pEaKkINu
IPUCOCTUHEHNUS

Peakuuu
OKHCJICHUS U
KaueCTBEHHBIC
peakuuu
ATBJIETHI0B 1
KETOHOB

CnocoObl
MOJTyYeHUS
aTbACTUIOB U
KECTOHOB

OJIHOOCHOBHBIE
npeenbHbIe
KapOOHOBBIE
KHCIIOTBI,
0COOCHHOCTH
CTPOCHHS MX
MOJICKYIT

60

Nsomepus u
HOMEHKJIaTypa




KapOOHOBBIX
KHCTIOT, UX
¢dusnueckue
CBOICTBA

61

XuMHYECKue
CBONCTBA
MpeIeTbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX
KHCIIOT

62

63

OcoOenHoctH
CBONCTB
MYypaBbUHOMN
KHUCTIOTHI.
MHoroob6pasue
KapOOHOBBIX
KHUCIIOT

OcobenHoctu
CBONCTB:
HenpeaeIbHbIX U
apOMaTHYECKUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKApOOHOB
BIX KHCJIOT.
[IpencraBurenn
BBICIIMX
KapOOHOBBIX
KHCJIOT

64

ITonsiTHE O
MPOU3BOIHBIX
KapOOHOBBIX
KHCJIOT

65

Crioco0b1
MOJTyYCHUS U
npUMEHEeHHE
KapOOHOBBIX
KHCJIOT

66

CnoxHbie dupsr:
TOMOJIOTHYECKHUI
psn, odmas
bopmymna,




67

68

U30MEpHUs U
HOMEHKJIAaTypa

dusnueckue u
XUMHAYECKUE
cBoiicTBa 3(hupoB

Pemenue
pacy€THBIX 3a]a4:
110 YPaBHEHHUIO
XAMHYECKON
peakiuu, Ha
olpeziesieHue
MOJIEKYJIIPHOM
bopMyIbI
OpraHUYECKOIo
BEILECTBA

69

70

71

IIpakTrueckas
pabota Ne 3.
Pemenue
AKCIIEPUMEHTAIbH
BIX 33]1a4 [0 TeMe
"KapOoHoBbIE
KHUCIIOTBI.
Cnosxuble 3¢upsr”

Kupsl: ctpoenue,
dusnueckue u
XUMHUYECKHE
CBOMCTBA
(ruzposnus)
OcobenHoctu
CBOMCTB HUPOB,
coJIeprKalInX
OCTaTKH
HenpeaeIbHbIX
JKUPHBIX KHCIIOT.
JKups! B ipupone

72

Mpgb11a kak coiau
BBICIIINX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIIeE IEUCTBUE.
ITonsarue o
CHHTETUYECKUX




73

MOIOIIHX
cpenctBax (CMC)
I'eneTmueckas
CBSI3b
YTJIEBOJOPOAOB U
KHCIIOPOJICOIepKA
[IMX OPTAaHHYECKUX
BEIECTB

74

Pacuértrl mo

YpaBHEHUSIM
XUMHUYECKHX
peaKuuit

75

76

Cucremarusauus u
000011IeH1Ee 3HAHUI
[0 TEME

Ob6mas
XapaKTepUCTHKA
YIJIEBOJIOB U
KJIaCCU(UKALIUS
yII€BOI0B (MOHO-,
TI- 1
MOJIMCaXapHU/IbI)

77

Monocaxapumpt:
¢buznueckue
CBOMCTBA U
HaXO0XJIEHUE B
npupojie

78

IIpumeHeHune
TJIIOKO3bI, €€
3HAYEHHE B
JKU3HEAESTEIBHOCT
Y OpraHu3ma

79

Hucaxapuns:
caxapo3a, MaJIbT03a
Y JIAKTO3a.
Haxoxnenne B
IPUPOJE U
[IPUMEHEHHE
JCaxapuioB

80

[Tonucaxapubr:
CTpPOCHHE
MaKpOMOJICKYII,




dusnveckue u
XUMHUYECKHE
CBOMCTBA,
NpUMEHEHHE

81

TTonsTue 00
I/ICKYCCTBGHHLIX
BOJIOKHAX

82

Pemrenne
paC‘IGTHBIX 3a1a4
Ha onpeJIeiIeHIe
JOJIN BBIXOJ1a
MPOJIYKTa PEaKIUu
OT TEOPETUYECCKHU
BO3MO>KHOI'O

83

CucreMarusaiys u
0000111eHrEe 3HAHNI
o pas3zeiny

84

KonTponbhas
pabora o Teme
"Kucnopoaconepx
amue
OpTaHHYECKUC
coeMHeHus"

85

86

AMUHEL:
KJ1acCU(pUKaLus,
CTPOCHHE MOJIEKYIT,
obmas popmyna,
U30MepHs,
HOMEHKJIaTypa U
¢duznueckue
CBOMCTBA

XHUMHYECKUE
CBOMCTBA
anndaTUIecKux
aMHHOB

87

AHWIIUH: CTPOCHHUE
aHWJINHA,
0COOEHHOCTH
XUMHYECKHAX
CBOMCTB aHHMJIMHA

88

CrocoOsl
MOJTYYCHUS U




NpUMEHCHHE
anmudaTHIecKux
aMHHOB

89

AMHMHOKHCIIOTHI:
HOMEHKJIaTypa U
nU30Mepusi,
¢dusnueckue
CBOMCTBA.
OtnenpHble
MIPEACTABUTENH O
AMHHOKHCJIOT

90

91

92

XuMHu4yecKre
CBOMCTBaA
aMHUHOKHCIIOT, UX
OHOJIOTUYECKOE
3HAUYCHHE
aMUHOKHCIIOT.
CuHre3 u rupoIn3
MENTHI0B

benku xak
MPUPOJIHBIC
MOJIUMEPHI;
CTPYKTYpPHI O€JIKOB
XUMHYECKHe
CBOIicTBa OEIKOB

93

94

A3zoTcoaepikaiue
TeTEPOLUKITNIECKU
€ COCIMHCHHUS.
HyxnenHnosbie
KHUCIIOTEL: COCTaB,
CTPOEHUE U
OuoJioruyeckas
poJIb

[IpakTueckas
pabota Ne 4.
Pemenue
SKCTIEPUMEHTAIBH
BIX 3a7a4Y 110 TeMe
"A3oTcoaepKalme
OpraHUYEeCKHe
coeuHeHUs"

95

[TpakTrueckas 1




96

97

98

99

100

pabota Ne 5.
Pemenune
AKCIIEPUMEHTAIbH
BIX 3a7a4 I10 TEME
"Pacno3HaBanue
OpPTraHUYECKUX
coenuHeHun"

KonTponbHas

pabora 1o Teme
"A3oTcoaepKane 1
OpraHUYECKHE
coenuHeHus"

OCHOBHBIE
MOHATHS XUMHU
BBICOKOMOJICKYJISIP
HBIX COEIMHEHMI U
METOIbI UX CHHTE3a
—TOJIUMEpHU3aAIUS
51

MOJIMKOHIEH AU

ITnacTmaccel.
Yuansanusa u
nepepaboTka
IJIaCTUKA

DnacToMepsl:
HaTypaJbHbIN
CUHTETHYECKHE
Kay4yyku. Pe3una

Bonokna:

HaTypaJbHBbIE,
HCKYCCTBEHHBIE,
CUHTETHUYECKHE. 1
ITonumepsr

CIIEIHAILHOTO
Ha3HA4YEHUS

101

[IpakTrueckas

pabota Ne 6.

Pemenue
SKCTIEPUMEHTATBH 1
BIX 33J1a4 [0 TEME
"PacniosHaBaHue
IJIACTMAcCC U




BOJIOKOH"

102

0O00011EeHuE U
CUCTeMaTU3aIHs
M3y4EHHOTO
MaTtepuaa rno Teme
"BricokoMonexyst
pHBIE coeuHeHus "

OBIIEE KOJIMYECTBO
YACOB 10
[TPOT'PAMME

102 3

11 KITACC

Ne
n/
n

Tema ypoka

Atom. Cocras
ATOMHBIX sI7IEP.
XUMUYEeCKUH
AJIEMEHT. M30TOonbI

KoanuecTBo 4acoB

Kourtpousn
HbIE

Bce

ro
padoThI

Jlara
HU3y4eH
U

IIpakTHyec
KHe
padoThI

DJIEeKTPOHHbIE
uugposbie
o0pa3oBareJib
HbI€ pecypchl

Crpoenue
AJIEKTPOHHBIX
000JI0YEK aTOMOB,
KBaHTOBBIE YKCIIa

Knaccudukanms
XHUMHYECKHX
3JIEMEHTOB (S-, p-, d-
, f-omemenTh)

Pacnpenenenune
3JIEKTPOHOB T10
ATOMHBIM
opouTanim

DIEeKTpPOHHBIE
KOH(Urypauuu
aTOMOB DJIEMEHTOB B
OCHOBHOM H
BO30YKIEHHOM
COCTOSIHUH

DJIEKTPOHHBIE
KOH(pUTyparun
HOHOB.




DNEeKTpOOTpULIATEND
HOCTh

[Tepuoanueckuii
3aKOH U
IIepnonnueckas
cucrema
XUMHUYECKUX
anemenToB Jl. .
MeHnpeneeBa, CBSI3b
C COBPEMEHHOM
TEOpUEH CTPOCHHUS
aTOMOB

3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB
XUMHYECKHUX
JJIEMEHTOB U
o0pa3yemMbIX MU
IIPOCTBIX U CJIOKHBIX
BELICCTB I10
rpynmnam u
nepuoJam

10

CucreMatusanus u
000011IeHNE 3HAHUHA
0 TEME

Buasl xumudeckoit
CBSI3U. MeXaHU3MBbI
oOpazoBaHUs
KOBAJICHTHOM CBS3U.
Bonopoanas cBs3b.
MexMonexysapHbIe
B3aMMO/JICHCTBUS

11

BanentHoCTh 1
BaJICHTHBIC
BO3MOKHOCTH
atomoB. CBs3b
JJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJ
C UX
r€OMETPUYECKUM
CTPOEHUEM

12

[IpencraBnenus o
KOMILJIEKCHBIX




COCANHCHUAX:
COCTaB U
HOMEHKJIaTypa

13

BemecrtBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
cTpoeHus. TUIbl
KPUCTAJUTMYECKUX
PELIETOK U CBOMCTBA
BEILIECTB

14

ITonsatue o
JMCTIEPCHBIX
CHCTEMaX.
[IpencraBnenue o
KOJIJTOUTHBIX
pacTBopax

15

16

17

18

19

Hctunuble
pacTBOpBI:
HACBILCHHBIE U
HEHACBILCHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruaparst

CnocoObl
BBIPAXKECHUS
KOHIIEHTPAaLUH
pacTBOpOB
Pemenne 3amad ¢
HCII0Ib30BaHUEM
MMOHATUH ""MaccoBas
J10JI1 paCTBOPEHHOTO
BemecTna,
"MoJsIpHast
KOHIIEHTpanus"
Knaccudukanus n
HOMEHKJIaTypa
HEOPraHUYeCKUX
BEIIECTB

Cucrematusanus u
000011IeHHE 3HAHUN
110 TEME

20

KonTposnbnas
pabora 1o Temam




"CTpoeHue aToma.
[Tepuonnueckuii
3aKOH 1
[Tepuonuueckas
cucremMa
XUMHUYECKUX
anemenToB Jl. M.
Menneneena",
"Ctpoenue
BEILIECTBA.
Mmuoroo6pasue
BelecTs"

21

Knaccudpukanus
XUMHUYECKUX
peakuuii B
HEOPraHWYECKON 1
OpraHN4ecKou
XUMUU. 3aKOH
COXPaHEHUS MaCCHI
BEIIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIICHUs
SHEPTUHU MPHU
XUMHUYECKUX
peakuusx

22

TennoBsie 23 eKThI
XUMHYECKHX
peaKkuuid.
Tepmoxumuueckue
ypaBHEHUS

23

Breraucnenus 1o
YpPaBHEHUAM
XUMHYECKUX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

24

CxopocThb
XUMHYECKOH
peakuuu, eé
3aBHCHUMOCTD OT
pa3IUYHbBIX
¢dakropoB. Karanmu3




H KaTaJIU3aTOPbI

25

26

T'omorennrie u
reTepOreHHBIC
peakiumn

[IpakTnueckas
pabora Ne 1 o Teme
"Bnustaue
pa3IMYHbIX
¢dakTopoB Ha
CKOpPOCTh
XUMHYECKON
peaxkuun"

27

Obpatumsie u
HEoOpaTUMbIE
peaKIuu.
XUMHUYECKOE
paBHOBecHE

28

[IpakTuyeckas
pabota Ne 2 o Teme
"Bnustaue
Pa3IUIHBIX
(akToOpoB Ha
MIOJIOKEHHE
XUMHUYECKOTO
paBHOBECHS"

29

30

31

DNeKTpOoNIUTHYECKast
JTUCCOITHAITHSI.
CunbHbie U crabbie
ANEKTPOJIUTHI.
Crenenn
JUCCOITUAITTI

HNounoe
IIPOU3BEICHUE BOJIBI.
Cpena BoAHBIX
pacTBOpOB.
Bonoponnslii
nokazatens (pH)
pacTtBopa

I'mpponus cosen.
Peaxmun,
IIPOTEKAIOIINE B
pacTBopax




3JIEKTPOJIUTOB

32

[IpakTuueckas
paborta Ne 3 o Teme
"Xumuueckue
peakuuu B
pacTBopax
3JEKTPOJIUTOB"

33

OKuCINTEIIHHO-
BOCCTAaHOBHTEJIbHBIE
peaKkiuu.
Baxnueimue
OKHUCIIUTENH U
BOCCTAaHOBHUTEIIH

34

Meron
AJIEKTPOHHOTO
(271eKTOHHO-
HMOHHOTO) OanaHca

35

36

DnekTponus
pPacTBOpOB U
pacIiaBoB BELIECTB

Pemenue 3agau
Pa3IMYHBIX TUIIOB

37

Pemenue 3agau
Pa3IMYHBIX TUIIOB

38

Cucremaruzanus u
000011IcHIE 3HAHUI
10 TEME
"XHUMHAYECKHE
peaxkuun"

39

KoHntponbHas
pabora 1o Teme
"Xumuueckue
peakuun"

40

Ilonoxenue
HEMETAJIJIOB B
[Tepuonnueckoi
CHCTEME
XHMHYCCKHX
anemeHToB /[. U.
MeHnpeneeBa u
0COOEHHOCTHU
CTPOEHHUSI X




aTOMOB.
duznueckue
CBOMCTBA
HEMETaJIJIOB

41

Annorponus

HEMETaJIJIOB (Ha

MpUMepe KUCIopoaa, 1
cepsl, hocdopa u
yriiepoa)

42

Bonopon:

NOJy4eHHE,

busnueckue u 1
XHUMHYECKUE

cBoiicTBa. ['uapu bl

43

44

45

46

l"anorensr:

HaXOXICHHE B

MIPUPO/JIE, CIIOCOOBI
MOJTyYeHUs, 1
(dbuznveckue u

XUMHUYECKHE

CBOMCTBA

l"anorenoBonOpOABI.
Baxneiimme
KHUCJIOPOICOAEpIKaI] 1
1€ COeTMHEHUS

rajJjoreHoB

JlaGopaTtopHble 1
IIPOMBIIIICHHBIE

CIOCOOBI OTYUYEHHUS
raJIOr€HOB. 1
IIpumMeHeHue

raJIOTeHOB M UX
COoeIMHEHNH

IIpaxTrueckas
pabota Ne 4.
Pemenue
JKCIEPUMEHTAIbHBI
X 3aJa4 110 TeMe
"T"anorensr"

47

Kucnopon:
nabopaTopHbIE U 1
MIPOMBIIIIICHHBIE




48

CIIOCOOBI
MOJTy4eHUS,
¢dusnveckue u
XAMUYECKHE
cBoiicTBa. O30H.
[Ipumenenue
KHCJIOPOJIa U 030HA

OKcunasl U
TIEPOKCHU/IBI

49

50

Pemenue 3agau
pa3JII/IqHBIX THUIIOB

Cepa: HaxoXKJeHUE B
pUpo/ie, CHOCOOBI
MOJTyYCHUS,
buznveckne u
XUMHAYECKHE
CBOMCTBA

51

52

53

54

CepoBojiopoj,
CyIbGUIBI
Kucnoponcoaepsxarig
1€ COCTMHEHHS
cepbl. OcobeHHOCTH 1
CBOMCTB CEPHOU

KHCITOTHI

IIpaxTrueckas

pabota Ne 5.

Pemenue
JKCIEPUMEHTAIbHBI 1
X 3aJa4 I10 TeMe

"Cepau eé

coenqnHeHns"

A30T: HaXOX/ICHUE B
MIPUPOJIE, CIIOCOOBI
MOJTyYeHUS,

buzmveckue u 1
XUMHUYCCKHE

CBOMCTBa. AMMUAaK,
HUTPHUJIBI

55

Kucnopoaconepxaii
H€E COCIUHEHUS
azota. OcobeHHOCTH
CBOMCTB a30THOM




KHCJIOTBI

56

57

[Ipumenenue azora
U €T0 COSTUHEHUN.
A3OTHBIE Y10OpEHHS
docdop:
HaXO0XCHHE B
MIPUPOJIE, CIIOCOOBI
MOJIy4eHus,
¢dusnveckue u
XUMHUYECKHE
cBoiicTBa. Pochuabt

u hochun

58

Oxcunsl hocdopa,
docdopcoaepxarm
e kucnotsl. Conu
dbocdopHoii
KHUCJIOTBI

59

I[Ipumenenne
docdopa u ero
COEMHEHHIA.
®dochopubie
yaoOpeHus

60

IIpaxTrueckas
paborta Ne 6.
Pemenne
9KCIIEPUMEHTAIbHBI
X 3a/1a4 10 TeMe
"A30T u pochop u
UX coeAMHEeHus"

61

62

Yraepon:
HaXOXJICHHE B
pUpoJIe,
AIITOTPOITHBIE
MoauduKaIuy;
¢buznyeckue u
XUMHUYECKHE
CBOICTBA,
MIPUMCHCHHE

Oxcun yriepoxaa(ll),
okcup yraepona(lV),
yroJIbHasl KHCIIOTA U
eé€ conu




63

64

Pemenue 3anau
Pa3TUYHBIX TUTIOB
Kpemnuii:
HaxO0XJICHUE B
MIPUPOJIC, CIIOCOOBI
MOJTyYEeHHUS,
¢dusnveckue u
XUMHYECKHE
CBOICTBA

65

Oxcup
kpemuus(1V),
KpEMHHEBast
KHCJIOTa, CHIINKATHI

66

IIpumeHeHue
KPEMHHS U €T0
COCIUHCHHH.
CrexJio, €ro
MOJIyYEHUE, BUbI
cTeKIa

67

68

69

70

Pemenue 3agau
pa3qume THUIIOB

CucreMaru3anus u
000011IeHNE 3HAHUT
10 TEME

"HemeTamnsr"
KonTponbHas

pabota o Teme
"HemeTamasr"

AHanu3 pe3yiabTaToB

KOHTPOJIBHOU
paboThI, KOPPEKIUS
OLINOOK

71

ITonoxenue
METaJIJIOB B
[Tepuonnueckon
CHCTEME
XAMHUYECKHUX
DJIEMEHTOB.
OcobenHocT
CTpOEHUS
AIIEKTPOHHBIX
000JIOUEK aTOMOB




METAJIJIOB

72

73

74

O6mume puznueckue
CBOWCTBA METAJIJIOB.
IIpumeHeHue 1
METAJIJIOB B OBITY U
TEXHUKE

CIuraBel METAIIOB.
Koppo3zus merannos
Pemenue 3amau
Pa3IMYHBIX TUIIOB

75

DNEeKTPOXUMHUYECKU

U psi HAIPSKEHUN
MeTauioB. O0mue 1
CTIOCOOBI OTYYCHUS
METaJIOB

76

77

OO6mas
XapaKTEPUCTUKA
MetasuioB |A-
TPYIITIBI
[Tepuoanueckon
CUCTEMBI
XUMHUYECKUX
anemMeHToB. Harpuii
W KaJIWii:
MOJTy4YEHHE,
¢buznueckue u
XUMHYECKHE
CBOICTBA,
IIPUMEHEHNE
MPOCTBIX BELIECTB U
HUX COeIUHEHUN

O61mmas
XapaKTEePUCTHKA
MeTaioB |A-
TPYIIIIbI
[Tepuonnueckon
CHUCTEMBEI 1
XAMUYECKHUX
3JIeMEHTOB. Maruwmii
U KaJIbIUHN:
MOJIy4YeHUeE,
¢buznyeckue u




XHUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE
MPOCTHIX BEIIECTB U
HUX COEIUHEHNN

78

JKécTtkocTh BOIBI U
CII0COOEI €é
YCTpaHCHHS

79

ATIOMUHUI:
MOJIy4YeHUE,
¢dusnveckue u
XUMHYECKHE
CBOICTBA,
MIPUMCHCHHE

80

81

AmdorepHbie
CBOMCTBA OKCHUJA U
THAPOKCH]IA
AJTIOMHHUS,
TUAPOKCOKOMILIICKC
Bl AJTIOMHHUS, UX
MIPUMEHEHHE

Pemenue 3agau
Pa3IMYHBIX TUIIOB

82

[TpakTnueckas
paborta Ne 7.
Pemenue
AKCIIEPUMEHTAIIbHBI
X 3aJa4 110 TeMe
"MeTaJuibl TJIaBHBIX
noarpynm”

83

84

O6mmas
XapaKTepUCTHKA
METAJUIOB MMOOOYHBIX
noxrpymi (b-rpymm)
[Tepuonnueckon
CHUCTEMBI
XUMHYECKHX
3JIEMEHTOB

duznyeckue u
XAMUYCCKHE
CBOMCTBA XpOMa U
€ro COeqUHEHMUH, NX

-




IIPUMEHEHHE

85

Baxwneimue
COCITMHEHHUS
Maprasiia.
[Tepmanranar xanuus,
€ro OKMCIUTEIIHHEIC
CBOICTBa

86

dusnyeckue u
XUMHAYECKHE
CBOMCTBA XKeJie3a U
€ro COeIUHEHUM.
[Tonyuenue u
MPUMEHEHUE
CILUIABOB JKeje3a

87

dusznyeckue u
XUMHAYECKHE
CBOMCTBA MEIH U €€
COCIUHEHHH, NX
MPUMEHEHUE

88

89

90

91

dusznueckue u
XHUMHUYCCKHE
CBOICTBA IIMHKA B
€ro COEIUHEHMH, UX
IIPUMEHEHHUE.
I'mapoxcokoMILIeKc
Bl IIMHKA

[TpakTnueckas
pabota Ne 8.
Pemenue
AKCIEPUMEHTAJIbHBI
X 3ajia4 II0 TeMe
"MeTamisl
MOOOYHBIX
noarpymnm"
Pemenue 3amau
Pa3IMYHBIX TUIIOB

O06001menue u
CHCTEMATHU3aIIH
W3YYEHHOTO
MaTepuana 1mo TemMe
"Meramiabl"

92

KonTponbnas




93

94

pabota mo Teme
"Metamib"

Amnanu3s pe3ynbpTaToB
KOHTPOJIBHOU
paboThI, KOPPEKIHUS
OLIMO0K

Ponp xuMuu B
obecrieyeHnu

YCTOWYHBOTO

pa3BUTHS

YeJIOBEUECTRA. 1
[TonsATHE O HAy4YHBIX
MeToIax

HCCIIeJOBAHUS

BCILIECTB

95

96

97

98

99

HayuHnble npuHIMIIBL
OpraHu3alyu
XHMHYECKOT'0
MPOU3BOJICTBA.
[IpomblnieHHBIE
CIOCOOBI OTYYEHUS
BaKHEHUIITIX
BCIIIECTB

XHUMHYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
U €ro MOCJIENCTBUS
XuMus U 300pOBbE
YyeJIoBeKa.
JlekapcTBEHHBIE
cpencTBa

Xnmus iy, Pons
XHAMHUU B
obecnieueHUN 1
MUIIEBOM
0e30IMacHOCTH
Kocmernueckne n
napproMepHbIe
cpeactsa. beitoBas
XAMHUS

100

XUMHUA B
CTPOUTEILCTBE.




Baxnueiinue
CTPOUTENBHBIE U
KOHCTPYKLHMOHHBIE
MaTepUalIbl

101

XuMus B CENBCKOM
XO3SIICTBE.
Opranuueckue u
MUHEpaJIbHBIC
ynoOpeHus

102

CucreMaTusanus
000011IeHNE 3HAHUI
10 TEME

OBIIEE KOJIMYECTBO
YACOB 10
[TPOT'PAMME

102 4 8

YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET







