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HOACHUTEJIBHAA 3AIINCKA
PabGouast mporpamMma Mo XWMHH Ha YPOBHE CpEIHEro O0OIero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHMN K pe3ysibTaTaM OCBOCHUS
denepanbHOt 00pa3oBaTeNBLHON POrpamMMBbl cpeaHero oomero oopazoBanus(DPOIl
COO), mnpencraBieHHbIX B dDenepaibHOM TOCYJAapCTBEHHOM 00pa30BaTEIIEHOM
crangapre COO, c¢ yuérom KoHuenmuu rmnpernogaBaHus y4eOHOTo IpeaMera
«XuMus» B 00pa3oBaTelbHBIX  opraHuzaiusx  Poccuiickoit — denepanmu,
pean3yIONUX OCHOBHBIE 00pa30BaTEeNbHbBIE MPOTPAMMbl, U OCHOBHBIX MOJOXKEHHIA
«Ctparerun pa3sutus BocnuTaHus B Poccuiickoit ®enepanuu Ha nepuoxa ao 2025
rojna» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).
XvMHSI Ha YpOBHE YIUIYOJIEHHOTO M3Y4YEHHUS 3aHMMAaeT BaXXHOE MECTO B CHUCTEME
€CTECTBEHHO-HayyHOro oOpa3zoBanust yvammxca 10-11 kmaccoB. HM3ydenue
npeiMeTa, pealu3dyeMoe B YCHOBUAX JU(PGEpPEHIIMPOBAHHOTO, TPODOUILHOTO
oOy4eHHs, MPHU3BaHO OOECIEYUTh OO0IIe00pa30BaTEIbHYI0 MU OOLIEKYIBTYPHYIO
MOJTOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO MJIA aJanTalid UX K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HU B COIMYME, a TAKXKE JJIA MPOJOJIKEHUSI 00yUeHHUs B
OopraHu3anusx Npo(ecCHOHAaTLHOTO 00pa3oBaHUs, B KOTOPHIX XHMHS SIBJISIETCS
OJTHOW M3 IPUOPUTETHBIX JUCHIUILINH.
B mporpamme mo XuMMuM HazHauY€HHUE MpeaMeTa «XUMHS» MOJydaeT MOAPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUM C OCHOBomousaratommmu mnonoxeHusmu OPIr'OC
COO o B3auMOOOYCIIOBIIEHHOCTH IIE€JIEH, COAEpM aHUs, PE3yJbTaTOB OOy4YEHUS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBHITYCKHUKOB. CBUIETEILCTBOM TOMY SIBIISTFOTCS
CJIEIYIOIIME BBITIOIHAEMbIE TPOTrPAMMOM 110 XUMHUH (PYHKITUU:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peau3alusi KOTopol oOecrneuynBaer
MOJIyYeHUE TPEACTABICHUS O IENsIX, COAEpKaHWU, OOIIel CTpaTeruu
oOy4eHUs, BOCIUTAHUS U Pa3BUTHS 00YUaAIOIINXCSI CPEACTBAMU TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alUOHHO-TUIAHUPYIOIIAs, KOTOpast peayCMaTpPUBAET
ONpe/ieJICcHHe: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U IMOCIEHOBATEILHOCTU
M3y4YeHUs] y4eOHOTO MaTepuaia, KOJUYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COJEPKATEIHLHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX JOCTHKCHHN O0O0yJaromuxcsi B
paMKax HWTOTOBOM arrectaniid B (OpME EIMHOTO TOCYyJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma i yriyOJI€HHOTO U3YYSHUST XUMUU:



e YCTAHAaBIMBAET WHBAPHAHTHOE MNPEIMETHOE COJAEp)KaHHE, 00s3aTeNIbHOE
JUIsT W3Y4YeHUsT B paMKaxX OTIEIbHBIX Mnpoduiei, MnpeaycMaTpuBaeT
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro IO KJaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T MpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEAOBAaTEIbHOCTh H3YYEHUS Y4YEOHOIO
MaTepuaga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e AT METOJUYECKYIO MHTEPIIPETAIMIO 1IeJe U 3a/7a4 U3ydeHUs IpeIMeTa
Ha yriyOJIEHHOM YpOBHE C YU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpemHero oOmEero o0pa3oBaHUsA, COACPKATEIBHON XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpEeIHEro o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXke C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUM  00ydYaroIlerocs IO OCBOCHMIO
COJIep KaHUs IPeIMETA.

[To BceM Ha3BaHHBIM TMIO3WIHAM B TIPOrpaMMe 10 XHMHH TPETyCMOTpPEHA
IIPEEMCTBEHHOCTh C 00YYEHHEM XMMUU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHUsl.
3a mpenmenaMyd  YCTAHOBJIEHHOM  MporpaMMoil MO  XUMHUU  00s3aTelbHOMN
(MHBapHaHTHOM) COCTABJISIONIEH COJepXKaHUsl y4eOHOTO MpenMeTa

«Xumus» OocTaércss BO3MOXKHOCTh BBIOOpa €ro BapUATMBHOM COCTaBJISIOLIEH,
KOTOpasi JTOJDKHA ONPENENSIThCS B COOTBETCTBHHM C HAIPaBICHHEM KOHKPETHOTO
npoduiis 00yueHus.

B cootBercTtBUM ¢ KoHuenTyaibHbiMU TonokeHUsIMU OI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJIEHHOTO YpOBHEH B cucteme TudpepeHIInpOBaHHOTO
o0yyeHHsI Ha YpOBHE CpeAaHero ooOmero oOpa3oBaHUS XUMHS Ha YpPOBHE
YIIyOJNEHHOTO UW3Y4YEHHUsl HalpaBleH Ha pealu3aluio MPEeMCTBEHHOCTH C
MOCJICYIOIINM 3TArlOM MOJYYEHUs XUMUYECKOTO 00pa30BaHMs B paMKax U3YYCHUS
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX M XHMMHUYECKUX JHCIHUIUIMH B By3aX U
OpraHu3alMIX CPEAHEro MPOPECCHOHATIBHOTO 00pa3oBaHus. B 3Tol cBsI3u n3yueHue
npenMera «XWMHS» OPHEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacHIMpEeHUEe U
yrayOJeHne TEOpeTHYEeCKOM M MPaKTUYECKOW MOJATOTOBKHM — OOydaroluxcs,
BBIOpABIINX OMpPeneNnEHHbIN TMpodmib OOyYeHHS, B TOM YHCIE€ C TMEPCHEKTUBOU
MOCJIEYIONIET0  MOJYyYeHUs XHUMHYECKOro O00pa3oBaHHWs B  OpraHU3aIMSIX
npodeccuoHanbHOro oopazoBanus. Hapsgy ¢ stum, B cBete TpeboBanuit ®I'OC
COO x miaHuUpyeMmbIM pe3yJibTaTaM OCBOCHHS ¢eaepanbHoil 00pa3oBaTeIbHOM
MpOrpamMMBbl  CpefHEro oOIero oOpa3oBaHUS HM3y4YeHHE  MpeaMmeTa  «XHUMUs
OPHMEHTHUPOBAHO TaK)Ke Ha pelieHue 3ajad



BOCITUTAHUSA WU COIMATBHOTO Pa3BUTHSA OOydYaromumxcsi, Ha (OPMUPOBAHUE y HHUX
OOIIEMHTEINIEKTYabHbIX YMEHUN, YMEHHH paldOoHAIM3allud y4eOHOro Tpyla u
00OOIIEHHBIX  CHOCOOOB  JACSATENBHOCTH, HMEIOMIMX  MEXKIUCHUIIMHAPHBIH,
HAAMNPEIMETHBIN XapakTep.

CocrapnsomuMHu  TpeaMera  «XUMHUS» Ha YpPOBHE YINIYOJIEHHOTO M3Y4ECHHS
ABISIIOTCS  yryOn€HHble Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeaeneHun Moaxo/IoB K OTOOPY M CTPYKTYpHOM
OpraHU3alllU COJIEPHKAHUS ITUX KYpPCOB B MPOrpaMMe M0 XUMHUHU 32 OCHOBY MIPUHSTHI
nosioxkeHuss @I'OC COO o paznnuusix 6a30BOro U yriayO0aEHHOTO YPOBHEN U3YUEHUS
npeaMera.

OcHoBy coaepxaHusi KypcoB «Opranandeckas xumus» u «O0Ias U HeopraHudecKas
XUMHUS» COCTaBIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUW U YMEHUH, OTHOCAIIUXCS K
0a30BOMY YypOBHIO H3Yy4Y€HHUs TpeaMera. IJTa CHUCTeMa 3HaHUM [OJy4aeT
ONpENEIEHHOE TEOPETUUYECKOE JOIOIHEHHUE, IT03BOJISIONIEE OCO3HAHHO OCBOUTH
CYIIECTBEHHO Oouybluii  00BEM  (hakToNIOTMUECKOrO  Marepuana. Tak, Ha
yrioyON€HHOM  ypOBHE  HW3Y4YeHUsi  IpeaMeTa  o0ecnedeHa  BO3MOXKHOCTh
3HAYUTEILHOTO YBEIUYEHUS] 00bEMA 3HAHUNM O XUMHYECKHUX 3JIEMEHTaxX U CBOKWCTBAaX
UX COCAMHEHUI Ha OCHOBE PACHIMPEHUS U YTIIyOJICHUS MPEACTABICHUN O CTPOCHUU
BEILIECTBA, XHMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS pPEaKIIHil,
paccMaTpUBaEMbIX C TOYKH 3pPEHUS XUMHUUYECKOM KUHETUKH W TEPMOAMHAMHUKHU.
N3yuyenne mnepuogmyeckoro 3akoHa W Ileprnoanveckol CUCTEMBI XHUMHUYECKHX
AJIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IMPEICTABICHUSIX
O CTpOEHHMH aroMa. XHMHYECKas CBSI3b OOBICHSAETCS C TOYKH 3PEHUS
HHEPTreTUYECKUX U3MEHEHHM mpu e€ o0pa30BaHUU U Pa3pYLIEHUH, a TAKKE C TOUKU
3peHUs MEXaHM3MOB €€ o0pa3oBaHus. M3yueHue THUIOB peakiUil JOMOIHSAETCS
(opMHpOBaHKEM MPEACTABICHUN 00 IEKTPOXUMHUYECKUX MPOLECCAX U IIIEKTPOIH3E
pacIylaBOB M pacTBOPOB BEIIECTB. B Kypce OpraHM4ecKOM XUMHUU IIPU
PacCMOTPEHMH PEAKIIMOHHOM CHOCOOHOCTH COEAMHEHUN yzensercs ocoboe
BHUMAaHHE BOIpocaM 00 3JIEKTPOHHBIX 3(PdeKkTax, 0 B3aUMHOM BJIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuil.

Ocoboe 3HaueHWe WMEeT TO, YTO Ha COJAEp)KaHWE KYpCOB XMMUU YTIyOJIEHHOTO
YPOBHSI U3YYEHHUsI JIJIs1 KJIACCOB OmNpeneaeHHOro npoduis (rJaBHbIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHH K OOIed cucteMe NpeAMETHBIX 3HaHUM)
OKa3bIBAIOT BIMSIHUE CMEXKHBIE MPEeIMEThI. Tak, HanmpuMep, B COACPKAHUM IIPeAMETA
JUTSL KJIACCOB XUMHKO-(pu3ndeckoro mnpoduiis Oonbinoe 3HaueHHEe OyAyT HMETh
AJIEMEHTHhl y4eOHOro martepuana mo obmel xumuu. [Ipu u3ydeHun mnpeamera B
JAHHOM CJIy4ae aKUEHT OyJeT CAeslaH Ha OOIIHOCTh METO/IOB MO3HAHUS, OOIIHOCTh
3aKOHOB W TEOpUM B XUMHM U B (U3HUKE: aTOMHO- MOJICKYJSpHAas TeOopus
(MonekymnsipHas Teopusi B (PU3MKE), 3aKOHBI COXpPAHEHUS



MAacChl W DHEPIUH, 3aKOHbl TEPMOAMHAMHUKH, DIJIEKTPOJM3a, IPEACTABICHHUS O
CTPOCHHUU BEILIECTB U APYTOE€.
B 1O %e Bpems B coAep)KaHWU MpeAMETa JJIs KJIACCOB XMMHUKO- OMOJIOTMYECKOTrO
npodwist OONBITNI yAENbHBIH BeC OyIeT MMETh OpraHWYeckas Xumus. B 3ToMm
cilydyae MpeAOoCTaBIIACTCS BO3MOKHOCTh JJiA 00jee 0O0CTOSTEIHHOTO PacCMOTPEHUS
XUMUYECKON OpraHu3aluu KIETKH KaK OMOJIOrMYeCKOW CUCTEMBI, B COCTaB KOTOPOU
BXOJIAT, K TPUMEpPY, TaKue CTPYKTYpHbIE€ KOMIIOHEHTBI, KakK JIMIHJbI, OeNKH,
YIJIEBOJBI, HYKJIIEMHOBBIE KHCIOTBI M apyrue. [Ipum 3TOM 3HaHMsA O cocraBe M
CBOMCTBAaxX MPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIyKaT
OCHOBOM  JUIsl M3y4YEHUS CYIIHOCTH TMPOIECCOB  (POTOCHMHTE3a, JbIXaHUS,
NUIIEBAPCHHUS.
B nnane hopmupoBanusi OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX
METOJOB IIO3HAHWS M OIbITAa IPAKTUYECKOIO NPUMEHEHHS HAYYHBIX 3HAHUHN
U3ydeHue TnpeaMera «XHUMHs» HAa  YINIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SX C Y4€OHBIMM MpEAMETaMH, BXOSIIMIMMHU B COCTaB
npeaMeTHbIX obnacTel «EcTecTBeHHO-HayuHble MpeaMeThl», «Marematuka u
nHpopmaTuka» U «PyccKuil sI3bIK U IUTEPATYPAY.
[Ipu u3ydyeHun yueOHOro npeamera «XUMHUS» Ha YrIIyOJIEHHOM ypOBHE TaKXKe, Kak
Ha YpPOBHE OCHOBHOI'O W cpeaHero oOmiero obpas3oBaHus (Ha 0a30BOM YpOBHE),
3ajJayeil MEepBOCTENIEHHON 3HAUYMMOCTH ABIIsETCA (OPMUPOBAHME OCHOB HAyKH
XUMHH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOW AESITEIbHOCTH
YEJI0BEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIBTYpHI. Pemienue 3Ton 3agaum Ha
yIriyOJEHHOM YpOBHE U3YUEHHMS IIPEIMETa MPENoiaraeT peaan3alno Takux Lesei,
KaK:
e (opMupOBaHHE TPEACTABIECHUI: O MaTepUaJbHOM €AMHCTBE MMpa,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJIEHUU NIPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBbIX HAayK W €€ BeAylled poau B 0OOecreyeHuu
YCTOMYMBOIO  pPa3BUTHUS  YEJIOBEYECTBA: B  pELIEHUU  MpodsieM
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBOM O€30MacHOCTH, B Pa3BUTUU
MEULIMHBI, CO3JaHNN HOBBIX MaTEPUaAIOB, HOBBIX UCTOYHUKOB JHEPIUH, B
00€eCleyeHnn PaLMOHAIBHOIO IMPUPOJIONOJIb30BaHUs, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJIbTYphl UYEIOBEKA, a TaKXKE IKOJIOTHMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;
e OCBOCHHME CHCTEMbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHAaMEHTaIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HAa pPAa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TE€PMOAUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUS XUMUYECKUX PEaKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMax, 00 00Imx
Hay4YHBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOICTBA;

dbopmupoBaHue y oOyyJarommxcst OCO3HAHHOTO ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN 11 OOBSICHCHUS
KJIFOYEBBIX MJEH M IPoOJeM COBPEMEHHOM XMMHH, sl OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOTO pelieHus mpoOJieM, CBSI3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHUSI,
aHaJIM3a U OIEHKH C MO3MIINH SKOJIOTMYSCKONM 0€30IaCHOCTH IOCIIEICTBUI
OBITOBOM M MPOU3BOJACTBEHHON JEATEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BaHUEM U  MepepaboTKOM
BEIIIECTB;

yrayOneHne  TPEACTaBICHWM O  HAy4YHBIX ~ METOJax  IO3HAHUA,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHHUN OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBACHCHHS XHMHYCCKHX SBJICHUM, HMCIOIMX MECTO B
MPUPOJIE, B MPAKTUYECKON IEATEIBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B mmaHe peanuzanuy MEpBOOYEPEAHBIX BOCIUTATENBHBIX M PAa3BUBAKOLIUX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeHEro oOIIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyalbHOCTH
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUW IPUPOJIBI,
YBOKCHHS K TMpOlLecCYy TBOpYECTBA B OO0JACTH TEOPETHUYECKUX H
MPUKJIATHBIX HCCICIOBAHUNA B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO M TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHTAaHHWIO  HAa  OCHOBE  YCBOCHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
criocoOHOCTEeM 00yuarommxcsi, (OpMHPOBAHUE Y HUX CO3HATEIHLHOIO
OTHOIICHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHENTHON MpodecCHoHanbHON U 00IIECTBEHHOMN JIeSITEIHbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbIO W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHHEe YMEHUH W HABBIKOB PAa3yMHOTO IPHUPOJIONOIB30BaHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
MOJIE3HOM HKOJIOTUYECKOH JIESITeIIbHOCTH.

OO01iee yuCiIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUYCHUSI XUMHUHU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiero odpaszoBaHusi, cocTaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HefieNt0).



COLEPKAHUE OBYYEHUA 10
KJIACC

OPT'TAHNYECKASA XUMUA

Teopemuueckue 0CHOGbL OP2AHUYECKOU XUMULL.
[IpeameT W 3HAYEHHWE OPraHUYECKOW XWUMHUHU, MPEACTaBICHHE O MHOrooOpasuu
OPTraHUYECKUX COCIUHCHUMN.
DNEKTPOHHOE CTPOECHHUE aToMa YIJIepoJia: OCHOBHOE U BO30YKJIEHHOE COCTOSHHUAL.
BasleHTHBIE BO3MOXHOCTH aroMma yriaepoja. XUMHUYECKas CBSI3b B OPraHMYECKHUX
COEIMHEHMSIX. THUMbl ruOpHUIM3alMi aTOMHBIX OpOHMTaliel yriiepoaa. MexaHu3Mbl
00pa3oBaHUsI KOBAJCHTHOW CBsI3U (OOMEHHBIM U JOHOPHO- aKIENTOPHBINA). THUIIbI
HEePEeKpbIBaHUS aTOMHBIX opOuTaneil, 6- u n-cBsi3u. OauHapHas, JBOIHas U TpoWHas
cBs3b. CiocoObl pa3phiBa CBsI3€l B MOJIEKyJIaX opraHndeckux BeuiecTB. [lonsTue o
CBOOOJTHOM pajiuKaiie, Hykieoduie u anekrpodue.
Teopust crpoeHuss opranmyeckux coenuHeHnid A.M. byTtimepoBa u COBpeMEHHbIE
MPEACTABICHUS] O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHMSI OPraHUYECKHX
coelMHeHU. MoseKkyisipHble U CTPYKTYpHbIE (opMyibl. CTpyKTypHBIE (OPMYIIbI
pa3IMYHBIX BHJIOB: Pa3BEPHYTas, COKpAIIEHHasA, ckeneTHas. M3omepus. Buasl
U30MEpPUU: CTPYKTypHAas, IPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(PPEKTHI B MOJIEKYIaX
OpPraHUYEeCKUX COCTUHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3P(HEKTHI).
[IpencraBienne o0 kiIaccuuKanMu  OpraHUYecKux  BemiecTB. IloHsTHe o0
¢yHkuunoHansHoOU rpymme. ['omonorus. ['omonornyeckue psasl. CuctemaTudeckas
HOMeHKJaTypa oprannueckux coenuHeHuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTZIEJBHBIX MTPEACTABUTENICH.
OcobenHoctd W KiIaccupuKanus OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMH B OPraHUYECKON XUMUHU.
OKCINEpUMEHTAIIBHBIE ~ METOJbl  M3Y4YEHMS BEUIECTB M MX  IMPEBpAILLCHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHMYeCKHUX BEIECTB U MaTepualaMH Ha WX OCHOBE,
ONBITHI 1O IPEBPALICHUI0 OPraHWYECKHUX BEIIECTB IPU HarpeBaHUM (IUIABJICHUE,
oOyrJiMBaHWE€ W TOPEHHUE), KOHCTPYHPOBAHUE MOJIEIEH MOJEKYJI OpPraHUYECKUX
BEILIECTB.

Yeneeooopoowi.
Anxanbl. T'omonornyeckuil psii ajakaHoB, oOmias (opmyna, HOMEHKIAaTypa H
M30MepHst. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ alKaHOB, Sp -
rudopuau3anms aTOMHBIX oOpOuTaned yriepoaa, ©-cBA3b. PDu3MUecKue CBOWCTBA
AJIKaHOB.



XHWMHUYECKHME  CBOWCTBA  AJKAHOB:  pEaKUMM  3aMEIICHUs, H30MepHU3alui,
JNETUIPUPOBAHMS, LUKIA3ALUUK, [HPOJIN3a, KpEeKuHra, ropeHus. [Ipencrasinenue o
MEXaHU3M€ PeaklMi paJuKaJIbHOIO 3aMEILECHNU.

Haxoxnenue B npupoze. CriocoOb! OTyyeHUsI U IPUMEHEHUE aJIKaHOB.
Huknoankanel. OOmias ¢opMyna, HOMEHKIarypa U uzoMepus. OcoOeHHocTH
CTPOEHMS U XUMUYECKUX CBOMCTB MaJIbIX (LMKJIONPOINAH, [IUKIO0YTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOTEeKCaH) MUKIoankaHoB. CrocoObl MOydYeHusT U IPUMEHEHHE
LAKJIOAIKAHOB.

Anxensl. T'omonoruueckuid psj —ajakeHoB, oOmas ¢opMysia, HOMEHKIATYpA.
INEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT alIKEHOB, SP°- IHOPHIN3AIHS
aTOMHBIX OpOuTaNell yriiepoaa, 6- u m-cBA3u. CTpYKTypHasi U reoMeTpuyeckas (Luc-
TpaHc-) wu3oMepus. DPuU3NYecKHe CBOWCTBA aJKEHOB. XWMHYECKHE CBOWCTBA:
peaKklMy MPUCOEAUHEHMS, 3aMEUICHUS B O-TOJIO)KEHUE TMpU JBOWHOW CBS3H,
noJimMepu3anuu U okucienus. IIpaBmino MapkoBHuKoOBa. KadecTBEHHBIE peakiuu
Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOJTyYEHUsI U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanuss —ankagueHoB  (CONpspKEHHBIE, U30JMPOBAHHBIC,
Kymynupoeantvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMHYECKUX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepusanus conpsKEHHBIX
naueHoB. CriocoObl MOJTyYeHUsl U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. ['oMonoruyeckuil psii ankuHOB, oOmias ¢opMmysia, HOMEHKIATypa H
M30MEPUS. DJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKHHOB, Sp-
ruOpuau3anms aTOMHBIX opOuTaneil yriepoaa. PuU3NYECKHE CBOWCTBA AJKHHOB.
XVWMHUYECKHE CBOMCTBA: PeakUUU MPUCOCIUHEHUS, TUMEPU3ALMN U TPUMEpPHU3ALIIH,
okuciieHud. KucioTHele CBOMCTBA ajIKWHOB, UMEIOIIUX KOHIEBYIO TPOWHYIO CBSI3b.
KauecTBeHHbIe peakiuy Ha TPOHHYIO CBA3b. CrOCOObI MOJMYYEHUs] U NMPUMEHEHHE
AJIKUHOB.

ApomaTthueckue yriaeBoaopojbl (apeHbl). ['omonormyeckuid psij apeHoB, oOImas
(dopMyiia, HOMEHKIIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJbI OeH301a. Du3nyeckne CBOMCTBA apeHOB. XUMHUYECKUE CBOWCTBA OEH30I1a
U €ro TOMOJIOTOB: PEaKIUU 3aMEIlEeHUsI B OEH30JbHOM KOJIbLIE U YIJIEBOJOPOJHOM
paaukane, peaklud  NPUCOEAVHEHHUsS, OKHUCIEHHE TOMOJIOTOB  OeH30Ia.
[IpeacraBienre 00 OPUEHTUPYIOLIEM JCHCTBUM 3aMECTUTENEd B OEH30JIbHOM
KOJbIIE HA MpUMEPE AIKWIBHBIX PAJUKaJIOB, KapOOKCHIIBHOM, T'MIPOKCHIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHYECKHX CBOMCTB
ctuposia. Ilonmumepusanus ctupona. CrnocoObl TOJNy4YEHUS U MNPUMEHEHUE
apOMaTUYECKUX YIIIEBOJAOPOAOB.

[Ipuponusiii ra3. IlomyTtHbie HedTsHble ra3pl. HedTh u €€ mpoucxoxieHue.
KamenHslif yrosb U npoyKThl ero nepepadoTku. CnocooOsl nepepadboTku HedTH:



MEepPEroHKa, KPEKUHT (TePMHYECKHH, KaTaIuTUYECKUi), pUPOPMUHT, THUPOIIU3.
[IponykThl nepepaboTku HEDTH, UX IPUMEHEHHE B MPOMBIIIJICHHOCTH U B OBITY.
['eHeTnyeckas CBA3b MEXKY Pa3IMUHBIMU KJIaCCaMU YTJI€BOJI0POIOB.

DNEKTPOHHOE  CTPOCHHE  TaJIOTEHIPOM3BOJHBIX  YIJIEBOJOPOJOB.  Peakiuu
3aMEIIeHHs] TallofTeHa Ha  TUJPOKCOTPYIIY, HUTPOTPYIIly, I[MAHOTPYIIILY,
aMuHOTrpynmy. /[elicTBUe Ha TraJIOreHIIPON3BOIHbIE BOJHOTO U CHUPTOBOTO PacTBOpa
meEnoun. B3anMonencTBue AUTaJOreHalKaHoOB C MarHueMm U UuHKOM. [loHsitme o
META/NIOOPraHUYEeCKUX  coeAuHEeHUsX. Mcrosnb3oBaHUWE  rajJoreHIpOU3BOAHBIX
yIIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYE€CKUX BEIIECTB.
DKCIEpUMEHTAIbHBIE METOJ/Ibl M3YYEHHUsI BEIIECTB M UX MPEBPAIICHUI: U3y4YEHUE
(bU3HYEeCKUX CBOWCTB YTIEBOJAOPOAOB (PAaCTBOPUMOCTH), KAa4€CTBEHHBIX PEAKITUI
YTIIEBOJOPOIOB PA3IMYHBIX KJIACCOB (0OecIBeUMBaHNE OPOMHON WIJIM MOTHOM BOJIBI,
pacTBopa Me€pMaHraHaTa Kajus, B3aUMOJCHCTBHE AalETWIECHA C aMMHUAYHBbIM
pactBopoM okcujia cepedpa(l)), kauecTBeHHOE OOHapYyKEHHUE YIIIepojaa U BOJIOpoja
B OpPraHMYEeCKUX BEIECTBAX, IOJYyYCHHE OSTUIIEHA U HU3YyUYCHHE €ro CBOMCTB,
o3HakomieHue ¢ kosuekinuamu «Hedte» u «Yromwsy, ¢ obpa3naMu IjlacTMacc,
KaydyKOB M  PE3HUHbI,  MOJECIUPOBAHHUE  MOJIEKY]  YIJIEBOAOPOAOB U
rajOreHIPOU3BOAHBIX YTIIEBOIOPO/IOB.

Kucnopoocooeprcawue opzanuueckue coeOuHeHu.
[IpenenbHble 0gHOATOMHBIE CIUPTHI. CTpoeHUE MOJIEKYJ (Ha MpUMEpe METaHoJa U
sTaHosa). ['omosornueckuili psg, obOmas (opmyna, U30Mepus, HOMEHKIATypa WU
kinaccupukanus. DU3MYECKUE CBOWCTBA TMPEACIbHBIX OJHOATOMHBIX CIUPTOB.
BopopoaHbie CBsI3M MEXIYy MOJIEKYJIAMHU CIUPTOB. XUMHUYECKHAE CBOMCTBA: PEaKIUU
3aMEUICHUs, NETUJIpaTallud, OKHUCJIEHUS, B3aHUMOJCHCTBUE C OPraHUYECKUMHU H
HEOPraHMYEeCKUMH KHciioTamMH. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIIUPTHI.
JleiicTBue »TaHOJIa U METaHOJIa Ha OpraHu3M dyenoBeka. CrocoObl MOJydeHUs U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.
IIpocteic adupbl, HOMeHKIaTypa U wu3oMepus. OcCOOCHHOCTH (UBHUYCCKHX H
XMMHUYECKUX CBOWCTB.
MHOroaToOMHbIE€ CIIUPTHI — STUJICHIJIIUKOIb U TIIHIEpUH. PU3NUECKUE U XUMHYECKUE
CBOMCTBA: peakIMu 3aMElIeHUs, B3aUMOJACHCTBHE C OpPraHUYECKUMH U
HEOPraHMYECKUMH KUCJIOTaMH, Ka4YEeCTBEHHAsl PEAKIUsl Ha MHOTOATOMHbBIC CIUPTHI.
[IpeacraBnenne o MexaHu3Me peakiuii HykineodmibHOrO 3amernienus. [eficTBrue Ha
opranusm 4esnoBeka. CriocoObl MOMydYeHUs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.
®enoin. CTpoeHHE MOJEKYIbI, B3aUMHOE BIMSIHUE TUIPOKCOTPYIITBI M OCH30JIbHOTO
sanpa. Ousndeckue cpoiictBa (peroma. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (penoma. KadectBennoie peakuun Ha (enon. TokcuuHocTh (eHona.
Cnioco6bl ostydenus v npuMenenue penona. Genondopmanbaeruanas cMoa.
KapOonusibpHble COCAMHEHMS — albACTHUABl M KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpynmbl. ['oMojoruueckue psapl anbIeru0B W KETOHOB, OOIIas
dbopmyna, u3oMepus U HOMEHKiIarypa. (Du3MUecKUe CBOWCTBA albJETHIIOB U
KETOHOB. XMMUYECKUE CBOMCTBA AJIBJECTU/IOB U KETOHOB: PEAKIIMHU MTPUCOEAUHEHHUS.
OxkuclieHHe anbJeTUJ0B, KadeCTBEHHbIE peakuuu Ha anbaeruabl. CrnocoObl
IIOJIyYEHHS M1 IPUMEHEHHE AJIBJIETUIOB U KETOHOB.
OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBbIE KHUCIOTh.. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJl KapOOHOBBIX KUCIOT. M3oMepusa u HoMeHKIaTypa. Pusnueckue CBOMCTBA
OJIHOOCHOBHBIX TIPEENbHbIX KapOOHOBBIX KHCIOT. BOJOpOJHBIE CBA3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XHMHYECKHUE CBOWCTBA: KUCJIOTHBIC CBOWCTBA,
peakuust 3Tepu(UKAUU, PEAKIUU C YYaCTHUEM YIJIIEBOJAOPOJHOIO pajauKaia.
OcoOeHHOCTH CBOMCTB MYpaBbUHON KHUCIOTHL. [loHsiTHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3(upax. MHoroobpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HENPEAENbHBIX M apOMaTHYECKMX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIJIOT, TMAPOKCHUKApOOHOBBIX KUCIOT. [IpeacraBuTenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, NaJIbMUTUHOBAs, OJEUHOBAs, JUHONEBAS,
JUHONeH08as KUCIOThl. CIIOCOObI OTYUYEHHS U IPUMEHEHHE KapOOHOBBIX KUCIOT.
Cnoxuele >¢upbl. ['omonmormueckuil psna, obmas Qopmyna, HU30MEpHUsS U
HOMeHKIaTypa. Pu3nuecKue M XUMHUYECKUE CBOMCTBA: TUIPOJIA3 B KHUCIOH U
IETIOYHOM Cpeae.
XKupsi. Ctpoenue, pu3nvecKkue 1 XUMUYECKHUE CBOMCTBA KUPOB: THUAPOJIU3 B KUCION
u 1enouyHo cpeae. OCOOCHHOCTH CBOWCTB JKUPOB, COJAEPXKALIUX OCTaTKU
HEIPEAEIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPOLIE.

MpL1a’ Kak COJIM BBICILIMX KAPOOHOBBIX KUCIIOT, UX MOIOLIEE JECTBHE.
OOmas xapakrepucTtuka yriaeBojaoB. Kiaccudukauus yrieBonoB (MOHO-, IU- U
nojucaxapunabl). MoHocaxapupl: TIOK03a, (GpyKTO3a, rajlakrosa, pudo3a,
ne3okcupru6o3a. @uU3MyYecKre CBOMCTBA M HAXOXIAEHUE B mnpupoje. POTOCHUHTES.
XUMHUYECKHUE CBOMCTBA TJIFOKO3bI: PEAKIMHU C YYACTUEM CIUPTOBBIX U aJbJIETUIHOU
IpylI, CHOUPTOBOE M MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIIOKO3bI, €€
3HAQ4YCHUE B KU3HEACATEIBHOCTU OpraHusma. Jlucaxapuasl: caxaposa, MajabTo3a U
JaKkTo3a. BoccraHaBiIMBaKOIME W HEBOCCTAHABIMBAIOIIME AUcCaxapuabl. [ 'uaponns
nucaxapunoB. Haxoxnenue B mpupone u npumeHeHue. [lommcaxapuapl: Kpaxmadn,
INIMKOTEH W Heiunosio3a. CTpOoeHHE MakpOMOJIEKYJd Kpaxmana, TJIMKOre€Ha |
1eJuTroN103bl. PU3NYECcKre CBOMCTBA Kpaxmala U LEJUTF0I03bl. XUMUYECKHUE CBOMCTBA
KpaxMaJsia: THAPOJIM3, KAayeCTBEHHas peakuus C HOAOM. XHMMHMUYECKHE CBOMCTBA
LEJUTIONO3bL:  TUAPONM3, ToiydyeHue d¢upoB nemwmonos3sl. [lonstue 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).



OKCIEpUMEHTAIbHbIE  METOAbl M3Y4YEHUS BEUIECTB M WX  IPEBpallCHUN:
PacTBOPUMOCTh PA3JIMYHBIX COUPTOB B BOJE, B3aHMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHHE JTHJIOBOTO CHUPTAa B albJIETU] HA PACKAIEHHOW MEIHON IPOBOJIOKE,
OKHUCJICHHE HSTUJIOBOTO CHUPTA JUXPOMATOM Kajausi (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHUAJIOB), KAYECTBEHHBIC PEAKIMM Ha ajbJeruabl (C THUAPOKCUIOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)), peakus riavnepuHa ¢ rTUIPOKCUIOM
meau(Il), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTBHI, B3aMMOJICHCTBHE
pacTBopa rioko3sl ¢ Tuapokcugom meau(Il), BzaumoaeiicTeue kpaxmana ¢ MOJOM,
peIIeHNe OKCIePUMEHTANBHBIX 3amad 1o TeMaM «CoupTel W (EHONBD»,
«Kap6onossie kuciaotbl. CI0KHBIE dPUPBD).

A3omcoodepicaniue opzanudecKkue cOeOUHEHUA.
AMHUHBI — OpraHudYecKue MPOU3BOAHBIC aMMmuaka. Kiaccudukamus aMHHOB:
anudaTUuecKrue U apOMaTUUECKUE; IEPBUYHBIC, BTOPUUHBIC U TpeTUuuHbIe. CTpoeHue
MOJIEKYJ, obOmias (opmyna, u3oMepusi, HOMEHKIaTypa U (PU3UYECKHE CBOMCTBA.
XUMHUYECKOE  CBOMCTBAa  anudaruyeckux  aMUHOB:  OCHOBHBIE  CBOWMCTBA,
ANKWINPOBAHKE, B3AUMOACHCTBHE IEPBUYHBIX AMUHOB C a30TUCTOM KucaoTou. Conn
AITKUJIAMMOHMUSL.
AHWINH — MpPEICTaBUTEIb aMHHOB apoMaTudyeckoro psina. CTpoeHUE aHWIIMHA.
B3anMHoe BiusiHUE TPYIIT aTOMOB B MOJIeKyJie aHminHa. OCOOEHHOCTH XUMHUYECKUX
cBOMCTB aHwivMHa. KadecTBeHHBbIE peakiuu Ha aHWIMH. CrocoObl TOJYyYEeHUS U
npuMeHeHue anudarniyeckux aMuHoB. [lonydeHue aHuIMHa U3 HUTPOOEH307a.
Amvunokuciotel. Homenkmarypa u wm3omepus. OTHaeNbHBIE TPEICTABUTENN O-
AMHUHOKMCJIOT: TJIULUH, ajJaHnH. OU3n4ecKue CBOMCTBA AMUHOKHUCIIOT. XUMUYECKUE
CBOMCTBa aMHUHOKHCIOT Kak amM(pOTEPHBIX OPraHMYECKUX COCIUHEHUH, pEaKIus
MOJIMKOHJICHCAIIMK, O0pa3oBaHUE TENTUIHON CBSI3U. buolorndeckoe 3HAUYCHHE
aMUHOKHUCIIOT. CUHTE3 U TUIPOJIU3 TIETITH/IOB.
benku kak npuponansie noauMepsl. [lepBudHas, BTOpuYHas U TPETUUHASI CTPYKTypa
OenkoB. XUMHUYECKHE CBOMCTBA OENKOB: THIPOJIM3, JNECHATYypaIllus, KaueCTBEHHbIE
peaKIuy Ha OeJIKH.
DKCIEepUMEHTAIbHBIE METO/IbI U3YyUEHHS BEIIECTB U UX MPEBPAICHUN: pACTBOPEHUE
OelKOB B BOJIE, JCHATypalusi OCJIKOB NMpW HArpeBaHWM, IIBETHBIC pPEaKlUd  Ha
OClKW, pelieHrue HOKCIEPUMEHTAIBHBIX 3a7a4 Mo  TeMmam
«A3oTcoaepKalme OpraHM4ecKue COeIMHEHMs» U «Pacno3HaBaHUE OPraHUYECKUX
COCIMHEHUI.

Buvicokomonexkynaphnule coeounenusi.
OCHOBHBIE TIOHATHUSI XHUMHHM BBICOKOMOJICKYJISIDHBIX COEJAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPHU3AIUU, CPEAHSIS MOJICKYJISIpHAs



Macca. (OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIWHEHUNA —
[OJIMMEPU3ALMSL U IIOJTUKOHACHCALHS.
[Tonmumepuble  Marepuansl.  [lmactmaccel  (MONMMATWIIEH, — MOJIMIIPONMIIEH,
MOJIMBUHUJIXJIOPU,  TOJUCTHPOJ,  IMONUMETUIMETAKpUiIaT,  MOJUKapOOHATHI,
nojaudTUIeHTepedTanar). Y uausanus u nepepadoTka IIacTHKa.
DnacToMepbl: HaTypalbHbI KaydyK, CHUHTETHUYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIN, N30IPEHOBBIN) U CUIIMKOHBL. Pe3nHa.
BonokHa: HarypalibHblE (XJIONIOK, LIEPCTh, IWIENK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIAaBCaH).
[Tonumepsl crienuanbHOrO Ha3zHaueHUs (Te(JIOH, KeBiap, 3JIEKTPONPOBOASILNE
HOJIUMEPBHI, OMopaziaraeMble MOJIUMEpPHI).
OKCHEepUMEHTAIbHBIE ~ METOAbl  M3YYEHHS BELUIECTB M MX [PEBpPALCHUMN:
O3HAaKOMJIEHUE C 00pa3uaMu NMPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, ILJIACTMACC,
Kay4yKOB, pEIIEHUE OHKCIEPUMEHTAJIbHBIX 3a7ady 1o Teme «Pacno3naBanue
IUIACTMAcCC U BOJIOKOHY.

Pacuérnebie 3a1aumn.
Haxoxenne MoJsieKyasipHO (hOpMYJIbl OPraHUYECKOTO COECIMHEHHUS MO0 MaCCOBBIM
JOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJIECHUE MOJIEKYJISIPHOU (POpPMYJIbI
OpPraHUYECKOTO COEOUHEHHs 1o Macce (00bEMY) MPOAYKTOB CrOpaHHs, IO
KOJIMYECTBY BellecTBa (Macce, 00BbEMY) MPOAYKTOB PEAKIMHU W/HWIM HCXOJHBIX
BEILIECTB, YCTAaHOBJIICHHE CTPYKTYpHOH (OPMYJbI OpPraHMYECKOTrO BEIIECTBA HA
OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CHOCOOOB MOJYYEHHUS, ONPEACICHHE HOJU
BBIXOJIa MPOAYKTA PEAKIMU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXInpeIMETHBIX CBSA3EH MPU U3YUYEHUN OPraHUYECKOW XUMUU B
10 kmacce OCYHIECTBISIETCS 4Yepe3 MCHOJb30BaHME KaK OOIIMX €CTECTBEHHO-
HAy4YHbIX IIOHATUH, TaK W TMOHATHHA, NPHUHATBIX B OTACJIBHBIX IPEAMETAX
€CTECTBEHHO-HAYYHOT' O LIMKJIA.
OOmue ecTecTBEHHO-HAYYHbIE TIOHATHA: SBJIEHUE, HAy4yHbIM (aKkT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(pukanusi, HaONIOACHUE, HU3MEpPEHHE,
AKCIIEPUMEHT, MOJIEJb, MOJICJINPOBAHUE.
®u3uka: MaTepusi, aToOM, JIEKTPOH, ITPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPreTHUECKUI
YpOBEHb, BEUIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBa, (hU3MUECKUE
BEJIMYMHBI, €AMHULBI U3MEPEHHUSI, CKOPOCTh, SHEPIHS, Macca.
buonorns: KJIETKa, OpraHu3M, PKOCHCTEMA, ouocdepa, MeTa00IN3M,
HACJIeICTBEHHOCTh, aBTOTPO(MHBIN U TeTepOoTpOodHbINA TUIl TUTaHUsA, OpOKEHUE,



doTtocuHTE3,  IBIXaHWE, OCNKH, YIJIEBOIbI, KHUPHI, HYKICUHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3npie UCKOTaeMble, TOTLTUBO.
TexHomorust: NUIIEBbIE TPOAYKTHI, OCHOBBI PAIlMOHAILHOTO IUTAHWS,
MOJOIIIHME CPEJICTBA, MATEPHAIBI U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTTAHUYECKASA XUMUA
Teopemuueckue 0CHO6bL Xumuu.

Atom. CocraB aTOMHBIX saep. XuUMU4eckuid snemeHT. M3oromsl. CTpoeHue
AIEKTPOHHBIX 000JIOYEK ATOMOB, KBAHTOBBIE YHWCIA. JHEPreTUYECKHE YPOBHU M
HOypOBHU. ATOMHBIC opOuTanu. Kiaccudukaiys XUMUYECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsr). PacmpeneneHue SJICKTPOHOB IO  aTOMHBIM — OPOMTAJISIM.
DOneKTpoHHbIE KOHPUTYypallMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPUOJIOB B
OCHOBHOM U BO30YXJAEHHOM COCTOSIHUM, DJIEKTPOHHBIE KOH(MUIYypalid HOHOB.
DIIEKTPOOTPULIATEIIBHOCT.
[Tepuonnueckuit 3axkoH u llepuoamyeckas cucrema XUMHUYECKHUX 3neMeHTOB J[.M.
MenpneneeBa. CBA3p mnepuoauyeckoro 3akoHa u llepuoguyeckoil cUCTEMBI
XMMHUYECKUX  JJIEMEHTOB C  COBPEMEHHOW  TEOpPUEH  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX WMHU
MPOCTHIX U CJIOKHBIX BEIIECTB MO TPyINaM U MepUoiaM. 3HAYEHHUE MTEPUOIMYECKOTO
3akoHa J/[.1. Menneneena.
XuUMHYeCKass CBA3b. BHAbl XMMMYECKOM  CBSI3M: KOBAJICHTHAs, MOHHAs,
MeTajinyeckasi. MexaHu3mbl 00pa3oBaHUsS KOBAJICHTHOM CBSI3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA. DHEPTUS U JJIMHA CBs3U. [l0NSIpHOCTH, HANPABIECHHOCTH U
HACBIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble CBs3u. BomgopogHas CBs3b.
MeXMONEKYIIApHBIE B3aUMOIEUCTBHUS.
BaneHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTpOEHHEM (Ha MpUMEPE COCIMHEHUN AJIEMEHTOB
BTOPOTO NIEPUOJIA).
IIpencraBienne O KOMIUIEKCHBIX coeAuHEHUsX. CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa30BaTesb, TUTaH/Ibl. 3HAUCHUE KOMIUIEKCHBIX coeuHeHui. [lonstue
0 KOOPJIMHAIIMOHHOW XUMMUH.
BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. THIIBI KPUCTATUTMYECKUX
pEeETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.
[lonatne o nucnepcHbix cucremax. HMcrtuHHble pacTBOpbl. lIpencraBnenue o
KOJUTOUTHBIX pacTBOpax. CrocoObl BRIpaXEHUSI KOHIICHTPAIIMU PACTBOPOB: MacCOBast
N0l BEIIECTBA B PACTBOpPE, MOJISIpHAas KOHUEHTpauus. HacellieHHple U
HEHACBIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. |pUBHAIIbHBIC
Ha3BaHHUS OTIIEIbHBIX NIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.
Krnaccudukanusa XuUMHYECKUX peakluii B HEOPTaHMYECKOW M OpraHUYeCKONW XHMUU.
3aKOH COXpaHEHUs MacChl BEIIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUs SHEPTUu
Opy  XUMHUYECKUX peakuusx. TermaoBble 3PGEKTbl XUMHUYECKHX pPEeaKIuil.
TepMoXUMUYECKHE YPABHEHUSI.

CKOpOCTh XUMHUYECKOW Peakinu, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (DAaKTOPOB.
['omoreHHbI€ U reTeporeHHble peakunn. Katanus u Kkaraam3aTopsl.
OOpatumble U HeoOpaTUMBbIE peakluu. XHUMHUeckoe paBHOBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecHs. DakTOpbl, BIMUSIOMINE HA IMOJOKEHUE XHUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, NABJICHUE W KOHLECHTPALMHU BEIIECTB, YYACTBYIOIIHUX B
peakuuu. [Tpunnun Jle [laTense.
Onektponutuueckas nuccoruanusa. CuiibHble W clladble 3JeKTposuThl. CTeneHb
nucconuanuu. Cpega BOAHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpasibHas, HIEIOYHAs.
Bonopoansiii mokazarens (pH) pactBopa. ['mmponus coseid. Peakuiuu HOHHOTO
oOMeHa.
OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiun. CTeneHb okucieHud. OKUCIUTENb U
BoccTaHOBUTENb. [Ipomecchl OKUCIEHHST W BOCCTAHOBJIEHHUS. BaxHeiue
OKHCJIIUTEIM U BOCCTAHOBUTEIM. METOJ 3JIEKTPOHHOTO OanaHca. ODIEKTPOJIH3
pPacTBOPOB U PaCILIaBOB BELIECTB.
DKCNEPUMEHTAIbHBIE METOAbBl U3YUEHHS BEIIECTB U UX MPEBPALICHUN: PA3TI0KEHHE
IIEPOKCHIA BOAOPOAA B IPUCYTCTBHM KAaTAJIIM3aTOPA, MOJAEIH KPUCTALIIMYECKHUX
pEETOK, MPOBENCHUE PeaKMii HOHHOTO OOMEHA, ONPEEIEHHE CPelbl pACTBOPOB C
MOMOIIBIO MHIUKATOPOB, M3YYCHHE BIIMSHHUS DPA3IHYHBIX (PAKTOPOB Ha CKOPOCTH
XMMHUYECKOU PEAKIIUU U MOJIOKEHUE XUMUUECKOTO PABHOBECHSL.

Heopzanuueckaa xumus.

[Tonmoxenne HemeTaoB B [lepuoanueckon cUCTeEMEe XUMUYECKUX 3yieMeHToB J[.M.
MenneneeBa U OCOOEHHOCTH CTpOEHUSI WX aToMoB. Du3nYecKkue CBONCTBA
HEMETAJUIOB. AJUIOTPOIHs HEMETAUIOB (Ha TMpUMeEpe Kuciaopoaa, cepsl, Gochopa u
yriepoza).
Bonopoa. Ilonydenue, puznueckrue 1 XUMUYECKHE CBOWCTBA: PEaKLUU C METaIJIaMU
Y HEMETAJJIAaMU, BOCCTAHOBUTEJbHBIEC CBOMCTBA. [ mapuabl. TOIIMBHBIE 3JIEMEHTHI.
lamorensl. Haxoxmenue B mpupojsie, CHOCOOBI TMOMy4YeHUs, (PU3NYECKUE U
XAMUYECKHE CBOWCTBA. ['allor€HOBOMOPOAbBI. BaxkHeumue KucIopoacoIepKaiiue
COCIMHEHUS TaloreHOB. JlabopaTopHblE M TPOMBIIIUICHHBIE CIOCOOBI TOJTYyYCHHS
rajioreHoB. [[puMeHeHne raJloreHoB U UX COCIMHEHU M.



Kucnopon, o30n. JlabopaTopHble W TMPOMBINIJICHHBIE CHOCOOBI  TOJYYCHHS
Kuciopoaa. PuU3NUeCKHe M XMMHYECKHME CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI ¥ IEPOKCUIBI.
Cepa. Haxoxaenue B mpupoje, CriocoObl MOMydyeHUs, (PU3NYecKue U XUMHUYECKUE
cBoiictBa. CepoBosopo, cyibduasl. Oxcup cepri(1V), okcun cepoi(VI). Ceprucras
U cepHas KHUCIOTBI W uX coiau. (OcoOEHHOCTH CBOWMCTB CEpPHOM KHCIIOTHI.
[IpuMeHeHue cepbl U €€ COeIMHEHU.
Azotr. Haxoxnenue B mpupoze, crnocoObl MOJydeHHs, PU3NYECKUEe U XUMUYECKUE
cBoricTBa. AMMHaK, HUTpUIbl. OKCHabl a30Ta. A30THUCTast U a30THAs KUCIOTBHI U UX
coii. OCOOEHHOCTH CBOMCTB a30THOM KHUCHIOTHL. [IpuMeHeHHe a3ora W €ro
COEeTMHEHHI. A30THBIEC yI0OpEHUsI.
docdop. Haxoxaenue B mpupoe, CriocoOb! MoIyIeHus, GU3HIECKUEe U XUMUYECKHE
cBorictBa. ®ochuast u pochun. Oxcunbl docdopa, pochopHas kuciaora u €€ comu.
[Tpumenenue docdopa u ero coequnenuit. Dochopusie ynoopeHus.
VYrnepon, HaxoxIeHUue B Ipupojie. AJUIOTpornHble Moaudukanuu. duznyeckue u
XUMHUYECKME CBOMCTBAa MPOCTBIX BEIIECTB, O0OOpa30BaHHBIX YyriepoaoM. Okcun
yrinepona(ll), okcun yriepona(IV), yronbHas kuciaota U €€ coiau. AKTUBUPOBAHHBIN
yroiib, ajncopbuus. ®ysiepeHsl, rpadeH, yriepoanble HaHOTpyOku. IIpumenenue
IPOCTBIX BEIIECTB, 00Pa30BaHHbBIX YTIEPOAOM, U €TO COEIUHEHHH.
Kpemuuii. Haxoxzaenue B mnpupone, CHocoObl NOMy4YeHUs, (QU3MUECKHE U
xuMuueckue cBoictBa. Oxcuna kpemuusa(IV), kpeMHHEBas KHUCIOTa, CHUJIMKATHI.
[Iprmenenue kpeMHus 1 ero coetnHeHu. CTEeKI0, €ro noJIy4eHue, BUIbI CTEKIIA.
[Tomoxenne wMeramwioB B llepuoandyeckonl cHUCTEME XHUMHUYECKUX JJIEMEHTOB.
OCOoOEHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JI04eK aroMoB MeTauioB. OOmue
¢u3nueckue cBoWcTBa MeTauioB. lIprMeHeHHMe MeTamoB B OBITY M TEXHHKE.
CmutaBel METAIIOB.
DJIEKTPOXUMHUYECKUNA PAJl HanpspkeHUM MetaiioB. OOume crnocoObl MOTydYeHUs
METaJIJIOB: TUIPOMETAJLTYpPrus, MUPOMETAILTYPIus,
anekrpometaiutyprus. Ilonstue o koppo3uu wmetamuioB. CrocoObl 3alliuThl OT
KOPpO3UH.
O6mass  xapakrtepuctuka MetasioB [A-rpynnel  Ilepuonnueckoir  cuctemsl
XUMUYECKUX 37eMeHTOB. Hatpuil u kanuii: nmonyyeHue, PU3NYECKue 1 XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUM.
OO6mrast  xapakrepuctuka wMeTtawioB [IA-rpynmber  Ilepuogumdeckoit  cucTeMbl
XUMHUYECKUX JJIEMEHTOB. Maruuii M KajdblUui: TMOJy4YeHHe, (QU3NYECKHE U
XUMUYECKUE CBOMCTBA, NPUMEHEHUE TPOCTHIX BEIIECTB U HUX COCAMHEHHM.
XKécTkocTb BOJBI U CITOCOOBI €€ YCTpaHEHHUS.



AntomMuHuil: modydeHue, (U3MUECKHEe W XHMHUYECKHME CBOWMCTBA, NPHUMEHEHHE
IPOCTOTO BEIIeCTBA W €ro CcoeluHeHU. AMmQOoTepHble CBOWCTBA OKCHUAA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.
O6mas xapakTepucTuka MeTaioB modounsix noArpynin (b-rpymnm) I[lepuoanueckoii
CUCTEMbI XUMHUYECKHUX DIIEMEHTOB.
du3znyeckue M XUMHUYECKHME CBOMCTBA XpoMa U €ro coeauHeHuid. Okcuabl u
rugapokcuasl  xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U auXpomaThl, UX
OKHCIIUTEIIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.
PusnyecKkne U XMMHUYECKUE CBOMCTBA MapraHlla M €ro CoeauHeHuul. Baxueniine
coenunenust Mapranua(ll), wmapranna(lV), wmapranna(Vl) wu wmapranna(VII).
[IepmaHranar kajmus, €ro OKACIUTEIbHBIE CBOMCTBA.
dusznyeckue U XUMHUYECKHME CBOWCTBA JKelie3a U €ro coeauHeHuil. OKCHUIBI,
ruapokcunl U conu xene3a(ll) u xxeneza(lll). Tlonyyenue u npuMeHeHue xene3a u
€ro CIUIaBOB.
dusnueckne M XMMUYECKHE CBOMCTBA Meau U €€ coeauHeHud. [lonmyuenue u
MIPUMEHCHUE MEJIN U €€ COCTMHEHUN.
[uHK: nosydyeHue, (pU3NYECKUE U XUMHUYECKUE CBOWCTBA. AM(OTEpHBIE CBOICTBA
OKCHJAa W THUAPOKCHIA IIMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[prMeHeHue nuHKa u
€ro COCIMHECHUM.
OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M MX IPEBPAIICHUI: U3y4YEHUE
o0pa3lloB HEMETAIJIOB, TOpEeHHE cephl, ¢docdopa, xKene3a, MarHus B KHUCIOPO/IE,
W3y4YCHUE KOJUIEKIMU «MeTalulbl W CIUIaBbl», B3aUMOJCWUCTBUE IICIIOYHBIX |
HIEJIOYHO3EMENBHBIX ~ METAUIOB € BOJOM  (BO3MOXHO  HCIIOJIb30BAaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBUE IIMHKA W JKelie3a C pPacTBOpaMU KHUCIOT U
1IEJI0Y€H, KAYECTBEHHbIE PEAKIIMA HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJIA U
KaTHOHbl METAJUIOB, B3aUMOJCHCTBUE THUAPOKCHUIIOB AIIOMHUHUSA W IIMHKa C
pacTBOpaMH KUCJIOT M IEJI0YEH, PEIICHHE YKCIEPUMEHTANIBHBIX 3a/1a4 10 TeEMaM
«l"anmorensn», «Cepa u e€ coeguHeHus», «A30T u dochop U UX COCAUHEHUS»,
«MeTasibl TIIaBHBIX TOATPYIID, « MeTamibl TOOOYHBIX TTOATPYIII.

Xumus u Hcu3Ho.
Ponp xumum B oOecrieueHWM YCTOMYMBOTO pa3BUTUs 4denoBedecTBa. [loHsTue o
HAY4YHBIX METOAAX IMO3HAHMS U METOJOJIOTMM HAay4yHOro uccienoBaHus. Hayunbie
MPUHIIUAIBI OpTraHU3aIlMd XUMHUYECKOTO MPOW3BOACTBA. [IpoMmblillieHHbIE CITOCOOBI
MOJTYYEHHS] BaXXKHEHIIUMX BEIIECTB (HAa MpUMEPE MPOU3BOJCTBA aMMHUAKa, CEPHOI
KHCJIOTBI, MeTaHoJa). [IpoMbIlIeHHBIE CIOCOOBI TIOJIYYEHHSI METAJIJIOB U CIIABOB.
XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOLIEN cpebl U ero nociueacrsusa. Poib xumuu B
o0ecrieYeHUr dHEPreTHIECKON 0€30MacHOCTH.
XuMuUs U 300pOBbE 4enoBeKa. JIekapcTBeHHble cpeacTBa. [IpaBuiia ucnonap30BaHus
JIEKapCTBEHHBIX IpenapaToB. Poyib XUMUU B Pa3BUTUU MEIUIIMHBI.



XuMHS THIIA: OCHOBHBIE KOMIIOHEHTHI, MHINEBbIe J00aBKu. Pomb xumuum B

obecrieyeHuH MUIIEeBOM 0€30MacHOCTH.

Kocmernueckue u napdromepHnsie cpeactBa. beitoBas xumus. [IpaBuna 6e3onacHoro

WCTIOJb30BaHUs MPENapaToB OBITOBOM XMMUH B MOBCEAHEBHOMN KU3HHU.

XUMHUS B CTPOUTEIBCTBE: BAKHEHIIINE CTPOUTEIIbHBIC MaTepUalibl (IIEMEHT, OETOH).
XuMuUs B CEIbCKOM X03siicTBe. OpraHndecKue U MUHEPAJIbHBIC yI00PEHUSI.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPacKu, CTEKJIO, KEpaMHKa.

Marepunains! 1 31eKTpoHUKU. HanotexHonorum.

PacuétHble 3anaum.

Pacuétel: maccel BemecTBa WM 00bEMa Ta30B 10 H3BECTHOMY KOJIMYECTBY

BEILIECTBA, MAacCe WU 00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, MACChI

(00BEMa, KoTMYeCTBa BEIIECTBA) MPOTYKTOB PEAKIINH, €CIIA OJHO U3 BEIIECTB UMEET

puMecH, Macchl (00bEMa, KOJIMUECTBA BEILIECTBA) MPOIYKTa PEAKIINU, €CIIU OJHO U3

BEILIECTB JIaHO B BHUJIC PACTBOpA C ONPEACIEHHOM MAaCCOBOM J0JEH PaCTBOPEHHOIO

BEILIECTBA, MACCOBOM JIOJIM U MOJISIPHOM KOHLEHTPALIMU BEIIECTBA B pACTBOPE, AOJIU

BBIXOJA ITPOAYKTA PEAKLIMU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXNpeAMETHBIX CBSI3€M NpPH U3YYEHUM OOIIEd M HEOPraHWyecKOon

xumun B 11 Kkjacce OCYIIECTBISIETCS 4Yepe3 HMCMOJIb30BaHUE Kak OOIIMX

€CTECTBEHHO-HAYYHBIX TMOHSITUH, TaK W TOHATHA, NPUHATBIX B OTACIBHBIX

MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAay4YHbIE TIOHATUS: SBJICHUE, Hay4dHbIM (akT, Trumnoresa,

TEOpHUsl, 3aKOH, aHAJIM3, CHUHTE3, Kiaccupukanus, NEePUOJUYHOCTh, HAOIIOICHUE,

U3MEPEHUE, IKCIIEPUMEHT, MOJEIb, MOJICIIUPOBAHUE.

®dusuka: MaTepusi, MUKPOMHUP, MAaKPOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,

W30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUYECKUN YPOBEHDb, BEUIECTBO, TEJO,

00bEM, arperaTHoOe€ COCTOSIHUE BEIECTBA, UACAIbHBIN ra3, (pu3nueckue BETUYUHBI,

€MHUILbI U3MEPEHHUS, CKOPOCTh, SJHEPTUS, MACCA.

buonorus: kimerka, opraHm3M, 3KOcHUcTeMa, Omocdepa, MeTaboIM3M, MaKpo- U

MUKPODJIEMEHThI, O€JIKH, >KUPBI, YIJIEBOAbI, HYKJICHMHOBBIC KHUCIOTHI, (PEPMEHTHI,

TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTHUU B IKOCUCTEMAX.

I'eorpadusi: MuHEpasibl, TOpPHbIE TOPOJbI, TOJIE3HbIE HCKOIMAEMbI€, TOILUIMBO,

peCypcHhl.

TexHonmorus: XUMHYECKass IPOMBIIUIEHHOCTb, METALTYPIUs, CTPOUTEIIbHbBIC

MAaTEPHUalbl, CEIbCKOXO3SIMCTBEHHOE NPOU3BOJCTBO, MHUILEBASI IMPOMBILIJIEHHOCTD,

dbapMalieBTHUYECKAS MPOMBIIIJIEHHOCTD, MIPOU3BOCTBO KOCMETHUYECKUX



mpcraparos, MMPON3BOJACTBO  KOHCTPYKIMOHHBIX  MAaTCpUaJIOB, OJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTHUH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA YI'JIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C CUCTEMHO-IESITENBHOCTHBIM MOAX0/IOM B CTPYKTYPE JINYHOCTHBIX
pe3yibTaTOB OCBOEHUSI TpenMera «XUMHUS» Ha YpPOBHE CpeIHEro oOIero
oOpa3oBaHMs BbIIEICHBI CIEAYIOIIUE COCTABIIAIOIINE: OCO3HAHHE O0YUYaIOIIUMUCS
POCCHIMCKOM  TPaXJAAHCKOM HJEHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEIbBHOCTH W CaMOOIPENENICHUI0; HaJlWMuhe MOTHUBAIMM K OOYYEHHIO;
TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS MPHUHSATHIMH B
oOlllecTBe TMpaBWJIaMd M HOPMAaMHM TIOBEACHMS; HalW4yhe MPaBOCO3HAHUS,
AKOJIOTUYECKON KYJIbTYphI; CIOCOOHOCTh CTaBUTh II€IM W CTPOUTH >KU3HEHHBIC
TJIaHBbI.
JIugyHOCTHBIE  pe3yJbTaThl ~ OCBOCHMS  IpeaMeTa  «XUMHS»  OTPaXaroT
c()OPMHUPOBAHHOCTh OMbITA TO3HABATEIBHOM U NPAKTUYECKOH JIESITEIbHOCTH
oOyuaroluxcst B IPOoLEcce peaan3aluuu 00pa3oBaTeIbHON AESITENbHOCTH.
JInyHOCTHBIE  pe3ylNbTaThl ~ OCBOCHUS  IpeaMera  «XUMHS»  OTPaXaroT
c()OPMHUPOBAHHOCTh OIbITA TO3HABATEIBHOM H NPAKTUYECKOH JIESITEIBHOCTH
oOyyaromuxcsi B MPOIECCe pean3alui 00pa30oBaTENbHON NESITEILHOCTH, B TOM
YHCJIE B YACTH!

1) epascoanckozo socnumanusn:
OCO3HaHUsl OOYYaIOMIMMHUCS CBOMX KOHCTUTYLUMOHHBIX NpaB M OO0S3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIOPSIKY;
NPEACTABICHUS O COLIMAIbHBIX HOPMAaX M MPaBUJIAX MEKIMYHOCTHBIX OTHOIICHUHN B
KOJUIEKTHUBE;
TOTOBHOCTH K COBMECTHOW TBOPYECKOM JNEATEIHHOCTH TPH CO3JaHUHM YYEOHBIX
MPOEKTOB, PEIIEHNU YYEOHBIX U MO3HABATEIBHBIX 3aJ1ay, BHIOJHEHUN XUMUYECKUX
AKCIIEPUMEHTOB;
CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JIPYTUX MPU aHAIN3E PA3TUYHBIX BUIOB YU€OHOH JAESATENBHOCTH;

2) nampuomuueckozo 60CHUMAHUA:
LIEHHOCTHOTO OTHOIICHUSI K UICTOPUYECKOMY U HAyYHOMY HaCJIEAUI0 OTEYECTBEHHOM
XUMUH;
yBaKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPUHU U MPAKTUUECKOTO MPUIIOKEHUS
XUMHH, OCO3HAaHMSI TOrO, YTO JIaHHBbIE HAYKH €CTh pe3yJbTaT JJIUTEIbHBIX
HaOIIOACHUH, KPOIOTIMBBIX HKCIEPUMEHTAIBHBIX IMOMCKOB, MOCTOSHHOTO TpYy/Ia
YYEHBIX U IIPAKTUKOB;



MHTEpeca M TO3HABATEIBHBIX MOTHBOB B TMOJYYEHUH U MOCIEAYIOIIEM AaHAIU3e
MHGOPMAITUH O TIEPEIOBBIX TOCTIKEHUSX COBPEMEHHOM OTEYeCTBEHHON XUMUH;
3) 0yx068HO-HpPABCMEEHHO20 60CNUMAHUSA:
HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO MTOBEICHMS,
CIIOCOOHOCTH OIIEHUBATh CHUTYalldH, CBSI3aHHBIC C XUMHUYCCKUMH SBICHHUSIMH, W
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh Ha MOPAITbHO-HPABCTBCHHEIC
HOPMBI B ICHHOCTH;
TOTOBHOCTH OIICHMBATh CBOE TIOBEJICHUE W TIOCTYNKH CBOMX TOBAPHIICH C MO3UIUH
HPaBCTBEHHBIX U TIPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYIIKOB;
4) popmuposanus Kynbmypsl 300p06bsi:
MOHMMAaHUA I[IEHHOCTEH 3I0pOBOT0 M 0€30MacHOro odpasa >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M ICUXHYECKOMY
3JI0POBBIO;
coOmro/ieHus TpaBwi  0O€30MacHOrO  OOpallleHHus C  BellecTBaMu B OBITY,
TIOBCEHEBHOM KU3HU, B TPYAOBOM JESITEIHHOCTH;
MOHWMAHUS EHHOCTH TMPaBUJ WHIUBUAYAIHHOTO M KOJUIEKTHBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIINX 37I0POBBIO U KU3HU JTIO/ICH;
OCO3HAHUsS IIOCJICJACTBUH W HENPHIATHS BPEIHBIX MPHUBBIYCK (yIOTPEOICHHMS
QJIKOTOJIs1, HAPKOTHUKOB, KypeHHS),
5) mpyooeozo éocnumanusn:
KOMMYHHUKATHBHOW KOMIICTCHTHOCTH B Y4€OHO-HCCIICIOBATEIbCKOW JEATCIIEHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUAAX ACSITEIHHOCTH;
YCTAaHOBKH Ha aKTHBHOC yYacTHE B PEIICHWU MPAKTHYSCKHUX 3a7a4 COIHAIBHOM
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IITKOJIbI);
MHTEpeca K MPaKTHYECKOMY M3YYCHHIO Mpodeccuil pa3amyHOro poaa, B TOM YHCIE
Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUN TI0 XUMHUH,
YBOXEHUS K TPY.Iy, JIOASAM Tpyda M pe3yjbTaTaMm TPYAOBOM AESITEIbHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HHIMBHIYadbHOW TPACKTOPUH
obpazoBaHus, Oyaymed mpodeccud M peaau3alud COOCTBEHHBIX JKHM3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XUMHH, MHTEPECOB U
MOTpeOHOCTEH 001IeCcTBa;
6) 9Ko102UUEeCK020 80CRUMANUA:
HKOJIOTMYECKU 1€JeCO00pa3HOr0 OTHOIIEHUS K MPUPOAE KaK HCTOUYHUKY
CYIIICCTBOBAHMSI KU3HU Ha 3eMJIC;
MOHMMAHUS TJIO0AIIBHOTO XapaKTepa JKOJOTHYECKHX IMPOOJIeM, BIUSHUS
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE IPUPOIHON U COLIMATILHOU Cpelibl;



OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN XUMHUHU U1 PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;
AKTUBHOI'O HENPUATUSA JACUCTBUM, NPUHOCIIIMX BpEI OKpYKAIOWIEW NPUPOIHON
cpele, yMEHHUsI MPOTHO3UPOBATH HEOJArOMPUSATHBIE IKOJIOTUYECKUE MOCIEICTBUS
NpEeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH HX;
HaJM4Usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHUECKON KYJIbTYpPHhI, OIbITA
NEATEIIBHOCTH HYKOJIOTHYECKON HAMPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI UMH B
MO3HABaTEbHOW, KOMMYHUKATHBHOM W COLMAJIBHOM MPAaKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOSTH UICOJIOTHH XeMOhoOHH;

7) ueHnocmu HayuHO20 NO3ZHAHUA:
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTUSA HAyKH U
0OIIECTBEHHON IPAKTUKH;
MOHMMAaHUs CrielM(UKU XMUMHUU KaK HayKH, OCO3HaHUs €€ poJii B (OPMUPOBAHUU
pPallMOHAJIBHOTO HAyYHOT'O MBIIIJICHUS, CO3JaHUU LEIOCTHOTO MPECTABICHUS 00
OKPY’KAIOLIEM MHUpPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B HO3HAHUH MTPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu Ipo0JIeM COXpaHEHUsI IIPUPOIHOTO PAaBHOBECHS;
yOeKAEHHOCTH B 0CO00I 3HAYMMOCTH XUMUU JJISI COBPEMEHHOW UBUIN3ALMU: B €€
TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOW pOJM B CO3JaHUM HOBOM 0as3bl
MaTepHAIbHON KYJIbTYphI, B PEHICHUU TJIO0ATBHBIX TPOOJIEM YCTOMYUBOTO PA3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DSHEPreTUYECKON, NHUIIEBOM M  HKOJOTHYECKOM
0€30I1aCHOCTH, B Pa3BUTHUU MEJUILIMHBI, 0OECIICUCHUH YCIOBUM YCICIIHOTO TpyJa U
AKOJIOTMYECKH KOMGOPTHOM KM3HU KAXAOTO WieHa OOIIECTBA;
€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHHUMAaHUS CYIIHOCTH METOAOB IO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh MOJydaeMble
3HAHMS JUIS aHAJu3a U OOBSICHEHUS SIBIICHUN OKPYKAIOIIEro MUPA M MTPOUCXOISIIINX
B HEM U3MEHEHUM, YMEHUS JieJIaTh 000CHOBAHHBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOJTYYEHUSI IOCTOBEPHBIX BHIBOOB,;
CIIOCOOHOCTH CaMOCTOSATENIHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS [JIS PEIICHUS
po0JieM B peasbHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUI0, UCCIIEI0OBATENIbCKOM IEITEIbHOCTH;
TOTOBHOCTH U CTIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMO00Pa30BaHUI0, K
AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHHUM MO XMMHUHM B COOTBETCTBUM C YKU3HEHHBIMU
NOTPEOHOCTSIMU;
WHTEpeca K OCOOEHHOCTSM TpyJa B Pa3IUYHBIX cdepax MpoPecCHOHATBHON
NEeSATENbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pPe3yIbTaThl OCBOEHUS IIPOrpaMMbl 1O XHUMHH Ha YPOBHE
CpemHero o0mero oopa3oBaHUs BKIIOYAIOT:

3HAYNMEIC TS dbopmMupoBaHUs MHUPOBO33PEHUS 00yJaroIMXcs
MEXKIUCIUIUIMHAPHBIE (MEXIPEAMETHbIC) OOIICHAYUYHbIC MOHSTHUSA, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa M CHEMU(UKY METOJOB IO3HAHUA,
HCIIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, PHEPTHs, SIBJICHHUE,
IpoIiecC, CUCTeMa, Hay4dHbIH (hakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCe0BaHNE, HAOI0ICHUE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHE);
VHUBEpCaJIbHBIC ydeOHBbIC JeHCTBUA (TO3HABaTeIbHBIE, KOMMYHUKATHBHBIC,
perysaTUBHBIE), oOecrieunBaromue GopMupoBaHue GyHKIIMOHATBHOW TPAaMOTHOCTH
U COITMAJIbHON KOMIIETCHITMH 00YyYarOIINXC;

CIIOCOOHOCTH 00yJaronuxcs HCIIOJIb30BaTh OCBOCHHEBIC
MEXIUCIUIUIMHAPHBIC, MHPOBO33PCHUECKHME 3HAHMS W YHUBEPCAIbHBIC y4eOHBIC
JNEUCTBHUS B MO3HABATEIBHOW U COIMAIIBHON ITPAKTHUKE.

MertanpenMeTHbIE pe3yabTaThl OTPAXKalOT OBJIAJCHUE YHUBEPCATbHBIMU YUE€OHBIMU
MO3HABAaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JECHCTBUSIMH.

Ilo3nasamensnovie ynugepcanvhole yueonvie oeiicmeus
1) 6a30BbIe JOrHYECKHE TeiicTBHSM:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJIu3UpOBaTh MpoOIIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
OTIPEETIATH IENN JESATEIIbHOCTH, 3a/1aBas MapaMeTphbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHUTH PE3yJbTaThl ACATEILHOCTHU C IIOCTABICHHBIMH LIEISMU;
MCIOJIb30BaTh MPU OCBOCHUHU 3HAHHWM MPUEMBI JIOTHUECKOTO MBINIJICHHS: BBIACTSATH
XapaKTepHble IPU3HAKU MOHATUN U YCTaHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOIIME OHATHUSA 111 OOBSICHEHUS OTAENIbHBIX (DAKTOB U SIBJICHUI;
BbIOMpaTh OCHOBAHUSA W KPUTEPUM IS KiIacCU(UKALMMU BEUIECTB U XMMHYECKUX
peaKkuuit;
yCTaHaBIUBATh MPUYMHHO-CIIEICTBEHHBIE CBA3M MEXKY N3y4aeMbIMU SIBICHUSMU;
CTPOUTH JIOTUYECKHE pacCyXACHUs (MHIyKTUBHBIC, JCTyKTHUBHBIC, O aHAJIOTHN),
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHBOPEUYUST B PACCMAaTPUBACMBIX SIBICHUSAX,
(GopMyITHUPOBATH BBEIBOJIBI M 3aKTFOUCHUS;
OPUMEHATh B MPOIECCe TIMO3HAHUS HCIOJIb3yeMble B XHMHUU CHMBOJIMYECKUE
(3HAKOBBIE) MOJENH, MPEOOPa30BbIBATh MOJEIbHbBIE MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DBJIEMEHTa, XUMHUYecKass (opmyna, ypaBHEHHE XHMHUYECKON



peakiuu — TMpU PEHIeHUH Y4eOHBIX I[MO3HABATENbHBIX U TMPAKTUYECKUX 3a]ad,
OPUMEHATh Ha3BaHHbIC MOJEIbHBIE MPEACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
PU3HAKOB U3yYaeMbIX BEIIECTB U XMMUUYECKUX PEAKIIUH.

2) bazoevle uccineoosamebcKue 0eucmeust:
BJIa/I€Th OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHUS BEILIECTB U XUMUUECKUX PEAKIIMIA;
(GopMynupOBaTh LEIU U 33JaYd HCCIIEIOBaHUS, UCIOJIb30BaTh IOCTABJIEHHBIE U
CaMOCTOSTENIbHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE NHCTPYMEHTA MMO3HAHUS
U OCHOBBI Uil (OPMHUpPOBAaHUS TUIIOTE3bl MO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUH;
BJa/I€Th HAaBBIKAMU CaMOCTOSITEIIBHOTO IUIAHUPOBAHMS U MPOBEACHUS YUEHUUECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHHs HAOMIOaTh 3a XOJOM TpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 pe3ynbTar, (GOpMyIHpOBaTh 0OOOIIECHUS U
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH pE3YyJbTAaTOB HCCIEIOBAHUS, COCTABISATH
00OCHOBaHHBIN OTUET O MPOJIEIAHHON padoTe;
OpUoOpeTaTh OMBIT YYEHUUYECKOW MCCIEA0BATEIbCKON M MPOEKTHOM JEATEeIbHOCTH,
MPOSIBJSITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB
pelIeHUs IPAKTUYECKUX 3a7a4, TPUMEHEHUIO PA3IMYHbIX METO/I0B ITO3HAHUS.

3) paboma ¢ ungpopmavuei:
OpPUEHTHPOBATHCS B PAa3IMUHBIX MCTOYHMKAX HMH(pOpMaluu (HAy4yHO- IMOMYJIspHAs
JUTEepaTypa XUMHUYECKOTO  COAEpXkaHMs, CIPABOYHBIE IIOCOOMS, PEeCypcChl
WNHTepHeTa), aHaIM3UpOBaTh HMHMOPMALMIO PA3NMYHBIX BUAOB H  (QopM
MIPE/ICTABICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTD;
(opMynMpoBaTh 3aMPOChl U MPUMEHSTh PA3JIUYHbIE METOJbI MPU MOUCKE U OTOOpPE
uH(popmManuu, HEOOXOAMMOW Ji1 BBINOJIHEHUS YYEOHBIX 3aJay OMNpPENeTIEHHOrO
TUIIA;
npuodperaTb  ONBIT  KCMOJb30BaHUS  HWH(OPMALMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUN U PA3IMYHbBIX TOUCKOBBIX CUCTEM;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (QOpMYy NpeAcTaBleHHUs HH(OpManuu
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);
UCIIOJb30BaTh HAyUYHBIM S3bIK B KaueCTBE CPEACTBA IpU paboTe ¢ XUMHYECKOH
uHbopMaIeil: TPUMEHSATh MEXIpeaMeTHbIe ((U3NUecKue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CHUMBOJINYCCKUC CPEACTBA HATTIAJHOCTH.

Kommynuxamuenwie ynugepcanvhuoie yueoHvle 0eicmeus:



3a/1aBaTh BOIMPOCHI IO CYIIECTBY 00CYX)IaeMOM TEMbI B X0JI€ TUaIoTa U/WIH
JTMCKYCCHH, BBICKA3bIBAaTh UJICH, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEILHO
BBINOJIHEHUA NPEIJIOKEHHON 3a1a4u;

BBICTYIIAaTh C TIPE3CHTAIlMEH PE3yNbTaTOB IO3HABATEILHOW  JICSITCIBHOCTH,
MOJIYYCHHBIX CaMOCTOSITCIIBHO MJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBITIOJHECHUN
XUMUYECKOTO DIKCIIEPUMEHTA, MPAKTHUECKOW padOTHl MO WMCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealH3allid y4eOHOTO MPOEKTa, W (POPMYyIUPOBATH BHIBOIBI
0 pe3yJbTaTaM MPOBEASCHHBIX UCCICAOBAaHUI IMyTEM COTIaCOBAHUS MO3UIIUN B XOJI€
00CyXeHusl 1 0OMEHa MHEHHUSIMHU.

Pezynamuenvie ynugepcanbvHule yueOHble OCUCMEU:

CaMOCTOATENIBHO  IUIAHMPOBAaTh M OCYILIECTBISAITH  CBOKO  IIO3HABATEIBHYIO
NEeATENbHOCTh, ONpenesiss €€ Lead M 3aJadyd, KOHTPOJMpPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpejiaraéMblii  alropuT™M JEHCTBUWA MpuU
BBIIIOJIHEHUH Y4YE€OHbIX W UCCJENOBATEIbCKUX 3aJlad, BbIOMpaTh Hauboisee
3¢ pexTuBHBIA crnoco0 HMX pemeHuss ¢ YYETOM TNOJYYEHHsS HOBBIX 3HAaHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYUIECTBJISATH CAMOKOHTPOJIb ACSITEIBHOCTH HA OCHOBE CAMOAHaIN3a U CAMOOLIEHKH.
INPEAMETHBIE PE3YJIBTATBI
[IpenMeTHbIEe pe3ysibTaThl OCBOCHUSI POTPAMMBI IO XUMHUH Ha YTIyOIEHHOM ypOBHE
Ha YypOBHE cpemHero oOmero oOpa3oBaHUS BKIIOYAIOT cHelnupuUeckue s
y4eOHOro mpenMera «XUMHs» Hay4dHbIE 3HAHHWS, YMEHUS U CIOCOOBI AEHCTBUN MO
OCBOCHMIO, MHTEPIPETAlud U NpPeoOpa3oBaHUIO 3HAHUM, BUABI ACSATEIBHOCTH IO
MOJyYEHUIO HOBOTO 3HAaHUS M TNPUMEHEHUIO 3HAHUNW B PA3NIUYHBIX Y4EOHBIX
CUTYyallMsIX, a TAKXKE B PEAIbHBIX KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C XUMHEN. B
IporpamMme o XMMHUU MPEAMETHBIE PE3YJIbTATHI IPEICTABIICHBI IO T0/IaM H3y4YEHUSI.

10 KJIACC
[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca « OpraHudeckasl XUMHsD OTPAKAIOT:
c(OpPMHUPOBAHHOCTD MPEJCTABICHUI: O MECT€ M 3HAYEHHH OPraHUYECKON XMMUU B
CUCTEME E€CTECTBEHHBIX HAayK U €€ poJiM B 00ECHEUYeHHH YCTOWYMBOIO Pa3BUTHS
YeJIOBEUYECTBA B PELICHUH MPOOJIEM SKOJIOTHUECKOM, SHEPreTHIeCKON U



MUIIEBONH OE€30MacHOCTH, B PA3BUTUHU MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTe€pHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHH, B oOecrieyeHuun PalMOHAIIBHOTO
IPUPOAOIIONB30BaHUs, B (OPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJI0BEKa, a TaK¥Ke DKOJIOTMUECKH 0OOCHOBAHHOI'O OTHONIIEHUSI K CBOEMY 3/I0POBBIO
Y IIPUPOJTHOU Cpene;
BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOPas BKJIIOYAET: OCHOBOIIOJATraIOIINe
MOHATHUS — XUMUYECKUH AJIEMEHT, aTOM, SIIPO U 3JIEKTPOHHASI 000JI0UKa aToma, s-, -
, d-aToMHBIE OpOHMTaIM, OCHOBHOC M BO30YXXJAEHHOEC COCTOSHHS —aroma,
rubpuau3anuss  aTOMHBIX  OpOWTalied,  HWOH,  MOJIeKyjJa,  BaJCHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKMCIICHUS, XUMHUUYECKasl CBA3b, MOJIb, MOJIIPHAs
Macca, MOJISIpHBIN 00BEM, YIIEpOaHBIN CKeNeT, GyHKIIMOHAIbHAs TPyIa, pajuKall,
CTPYKTypHBIE (opMynbl (pa3BEPHYTHIC, COKpALIEHHBIC, CKEJIETHBIE), H30MEpHs
CTPYKTypHasi M TPOCTPAHCTBEHHasi (reoMeTpuyecKas, ONTHYECKas), H30MEpHI,
TOMOJIOTMYECKUM Psii, TOMOJIOTH, YIJIEBOLOPOIBI, KUCIOPOA- U a30TCOAEpIKalue
OpPraHMYECKHE  COCIWHEHMUS, MOHOMEp, IIOJUMEP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIC COEJIMHEHMUS; TEOPUH, 3aKOHBI (mepuoauyeckuit 3axkon 1. U.
MenpneneeBa, Teopust CTpOEHUsI OopraHudeckux BeuniectB A. M. ByrtnepoBa, 3akoH
COXpPAHEHUsI MacChl BELIECTB, 3aKOH COXPAaHEHHsS W NPEBPALICHUS SHEPTUU IIPU
XUMHUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUH SI3bIK XHMHHU,
MHPOBO33PEHYECKUE 3HAHMS, JICKAIIHE B OCHOBE IMOHMMAaHUSA MPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJIEHUH; NPEJICTABICHUS O MEXaHHU3MaX XUMHUYECKUX
peakuuii, TEepMOJIMHAMMYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHMS,
O B3aWMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJEKyJiax (MHIYKTUBHBIN U
Me3oMmepHbIil 3ddekThl, opueHTanTsl 1 u Il pona); daxronornueckue ceaeHus o
CBOMCTBax, COCTaBE, IOJYYEHHMH U OE€30MaCHOM HCIIOJIb30BAHUU BaKHEHIINX
OpraHUYeCKUX BEIIECTB B OBITY W MPAKTUYECKOM AESITEIbHOCTU YeJIOBEKa, OOIIMX
Hay4YHBIX MPHUHIMIIAX XUMHYECKOIO IMPOU3BOJACTBA (HAa MpUMEpe IPOU3BOICTBA
METaHoJIa, IepepadoTKu HeDTH);
c()OPMUPOBAHHOCTh YMEHMI: BBIABISATH XapakTEpPHblEe MPU3HAKU IOHSATHUH,
YCTAaHABJIMBATh MX B3aWMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOLIWE MOHATUSA IPH
ONMCAaHNUH COCTaBA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCTUHECHUM;
c(hOpMHUPOBAHHOCTh YMEHUM:
UCIIOb30BaTh XUMHUYECKYK0 CHUMBOJIUKY [UJII COCTaBJICHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMyT OpraHMYECKUX
BELIECTB;
COCTABJISITh YPAaBHEHUS XUMHUYECKUX PEAKIMM U pacKpblBaTh HX CYUIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuin NIOCPEICTBOM COCTaBJICHHUS
AJIIEKTPOHHOTO OajiaHca »THX pEeakIHil, peakuuid HOHHOTO OOMeHa MyTéM
COCTABJICHMSI X ITOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHMIA;



W3rOTaBIIMBATh MOJCIH MOJIEKYJ OpPraHMYECKHX BEMIECTB JUIS WILIIOCTPAUNA WX
XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOPMHPOBAHHOCTh yYMEHHI: YCTAaHABIMBATh TMPUHAIICKHOCTh HW3YUCHHBIX
OPTraHWYECKUX BEIIECTB 10 WX COCTaBy W CTPOCHUIO K OMpeaeIEHHOMY
KJIacCcy/Tpynmne COeAWHECHWW, JaBaTh WM Ha3BaHUA II0 CHCTEMaTHYECKON
HomeHkiatype (IUPAC) u mpuBOAWTH TpHUBHAIBHBIC HA3BaHHS IS OTACIHHBIX
NpeCTaBUTENIC OPraHWMYECKUX BEIIECTB (PTHIICH, alleTHJICH, TOJYOJ, TIHUICPHH,
STUJICHTIUKONb, ¢eHoyn, (opMambaeTua, areTadbJeTu, aleTOH, MypaBbUHAS
KHCJIOTa, YKCYCHAs KHUCJIOTA, CTEapUHOBAs, OJICMHOBAs, TMAJIBMUTHHOBAS KHUCIIOTHI,
TJIMIAH, aJlaHuH, MallbTo3a, (PYKTO3a, aHWIMH, TUBHUHWI, W30IMPEH, XJIOPOIPEH,
CTHPOJI U IpYyTHE);

c(hOpPMHUPOBAHHOCTh YMEHHS ONPEACISITh BUJ XUMHUYECKOW CBSI3M B OPTaHUYECKHUX
COeMMHCHMSX (KOBaJICHTHAS U MOHHAS CBS3b, G- U T-CBS3b, BOJIOPOIHAS CBS3b);
c(hOPMHPOBAHHOCTh  yYMEHHS  TPHUMCHSTh  TIOJOXKECHHS  TEOPHUH  CTPOCHUS
opranudeckux BemiectB A. M. bytiepoBa miis 0ObSICHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTepHU30BaTh COCTAB, CTPOCHHE, (PU3HUECKHE U
XUMUYECKAE CBOMCTBA THUIHWYHBIX  MPEACTABUTEICH  pa3IMYHBIX  KJIACCOB
OpPTaHMYECKUX BEIIECTB: aJKAaHOB, ITMKJIOATKAHOB, AJIKCHOB, aJKaIUCHOB, aJIKUHOB,
apOMaTHUYECKHUX YTJIEBOJAOPOJOB, CIHUPTOB, ajbJCTHUIOB, KETOHOB, KapOOHOBBIX
KHCJIOT, TPOCTBIX M CJIOXHBIX 3(UPOB, XHPOB, HUTPOCOCTUHCHUH W aMHHOB,
aMUHOKHUCIIOT, OCTTKOB, YTIIEBOJ0B (MOHO-, TU- U MOJIMCAXapUI0B), HIUTFOCTPUPOBATH
TCHETUYCCKYIO CBSI3b MEKIY HHMH YPAaBHCHHSMH COOTBETCTBYIOIIMX XHMHYECKHX
peaKIuii C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS TIOJTBEPKIaTh HA KOHKPETHBIX TpPUMEpax XapakTep
3aBUCUMOCTH PEaKIIMOHHOMN CITOCOOHOCTH OPTaHUYECKHX COCIWHEHUN OT KPaTHOCTH
U THIa KOBAJCHTHOM CBS3M (O- W T-CBS3M), B3aHMMHOI'O BJIMSIHHS aTOMOB W TPYIII
aTOMOB B MOJIEKYyJax;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO CHIPHS
(HedTh, MPUPOIHBIN Ta3, Yrojb), CHOCOOBI €ro MEepepadOTKU U TPAKTUYECKOE
IpUMEHEHHUE MPOAYKTOB MepepadboTKH;

c(hOpMHPOBAHHOCTH BIIAJICHUSI CHCTEMOHN 3HAHHWI O €CTECTBEHHO-HAYYHBIX METOAaX
NO3HAHUS — HAOJIFOICHUH, U3MEPCHHUH, MOJICITMPOBAHNH, SKCIIEPUMEHTE (PEaTbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMCHSTh 3TH 3HAHHSI,

c(OPMUPOBAHHOCTh YMCHHS TPUMEHATH OCHOBHBIC OIEPAIMA  MBICIATEIHHON
NEATCIbBHOCTH — aHaJM3 W CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMAaTHU3AlNIO, BBISIBIICHUE MPUYUHHO-CIEJACTBEHHBIX CBSI3€H — IS U3YUYEHUS
CBOWCTB BEIIECTB U XUMUYECKHUX PEAKIINI;
c(OPMHUPOBAHHOCTh YMCHHH: BBISBIATH B3aWMMOCBS3h XUMHUYECKUX 3HAHUN C
MOHATUSIMU W TIPEACTABICHUSIMU JPYTUX ECTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO TIOHMMAaHUsl CYIIHOCTH MaTepUalbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BaTh CHUCTEMHbIE 3HAHUS MO0 OPraHUYECKOM XMMHH JUisi OOBSACHEHHS W
IPOTHO3UPOBAHUS ABJICHUMN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;
c(hOpPMHUPOBAHHOCTh YMEHHUI: MPOBOIUTH PACUETHI MO XUMHUYECKHM (POopMysIaM U
YpaBHEHUSM XUMHUYECKUX PEAKIMH C WCIOJIb30BaHUEM (PH3NYECKUX BEIMYUH
(macca, 00BbEM Tra3oB, KOJHMYECTBO BEIIECTBA), XapaKTEPHU3YIOUIMX BEIIEeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl IO HAXOXKICHUI0 XUMUYECKOH (QOpMYyIIbl
BEIIIECTBA IO M3BECTHBIM MACCOBBIM JOJSIM XHMHUYECKUX 3JIEMEHTOB, MPOJIYyKTam
CrOopaHusi, INIOTHOCTU Ta3000pa3HbIX BEIIECTB;
c(hOpMUPOBAHHOCTh YMEHHH: MPOTHO3UPOBATH, aHAIM3UPOBATH W OIEHUBATH C
MO3ULINI HKOJIOTHYECKON 0e30MmacHOCTH MOCJEICTBUSA OBITOBOI u
IPOU3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa, CBA3AaHHOW C MepepabOTKON BEIIECTB,
HCTIOJIB30BaTh MOJIYYEHHbBIC 3HAHUS JJI IPUHATHUS TPAMOTHBIX pElIeHUN poOJieM B
CUTYyaIUsX, CBSI3aHHBIX C XUMUEH;
c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO IUJIAHUPOBATH U IPOBOJUTH
XUMUYECKUN HKCIEPUMEHT (TIOJIy4YeHHE U HU3YyYEHHUE CBONCTB OpPTraHUYECKUX
BEILIECTB, KAUYECTBEHHbIC pEAKIMHU YTIJIEBOJOPOJOB pAa3IMYHBIX KJIAaCCOB U
KHUCJIOPOACOICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/la4 1O PACMO3HABAHUID OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM MPaBUII
Oe3omacHOro oOpalieHuss C BelecTBaMU M JIaDOPAaTOPHBIM  00OPYTOBAHHUEM,
dbopMynupoBaTh 1€Tb HUCCICNOBAHMS, TMPEACTaBIATh B pa3audHoOd  (dopme
pe3yabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTH YMEHUM:
coOJifofaTh MpaBUiIa JSKOJOTHMYECKU II€JeCOO00pPa3HOro IMOBEACHUS B OBITY U
TPYIOBOW NIESITENBHOCTH B IEJISX COXPAHEHHS] CBOETO 3/I0POBBS, OKPYKAIOIIEH
MIPUPOJTHOM CPpeibl U JOCTHKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,
OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JICMCTBUS Ha JKUBBIE OpPTraHU3MBbI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, HOHUMAs cMbIcl nokaszarens [1J1K;
aHaJIM3UPOBaTh  IEJECOO0Pa3HOCTh TMPUMEHEHUS OPraHUYEeCKUX BEIIECTB B
MIPOMBIITUICHHOCTHU U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TIONH3a;
cOPMHUPOBAHHOCT, ~ YMEHHH:  OCYIIECTBIATH  IIEJICHANIPABICHHBIA  TIOWCK
XUMUYECKON MH(pOpMAIIUU B Pa3IMUHBIX UCTOYHUKAX (HAay4yHas W yuyeOHO-HaydHas
JuTeparypa, cpelicTBa MaccoBod mH(opmanuu, MHTEepHET U Apyrue), KpUTUUECKu
aHaJIM3UPOBATh XUMUYECKYIO MH(GOpMAIIUIO, iepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C IMOCTABJIEHHOMN Y4eOHOMU 3a/1auei.



11 KUIIACC
[IpenmeTHbie pe3yabTaThl OCBOCHHMS Kypca «OOIIas M HeOpraHUYecKas XUMHUSD)
OTPaXaroT:
cOPMUPOBAHHOCTh  NPEJCTABICHUN: O  MaTepuUalbHOM  E€IUHCTBE  MHpa,
3aKOHOMEPHOCTSX M MIO3HABAEMOCTH SIBJICHUI MPUPOJIbI, O MECTE U 3HAYEHUU XUMUU
B CHCTEME €CTECTBEHHBIX HayK U €€ poyii B 00€CIeYeHNH YCTOMUNBOTO Pa3BUTHUSA, B
pelIeHny npobeM 3KOJIOTMYECKON, SHEPreTUYeCKOW M MUIIEBOM 0€30IaCHOCTH, B
Pa3BUTUHU MEIULMHBL, CO31aHUH HOBBIX MAaTEPUAJIOB, HOBBIX MICTOYHUKOB 3HEPIUH, B
Oo0eCreYeHnd  PalMOHAIBHOTO  MPUPOJOINONb30BaHMs, B  (HOPMHpPOBAHHUH
MHUPOBO33pEHUsI M O0mIed KyJabTyphl UeJIOBEKa, a TaKXKe HKOJIOTUYECKU
000CHOBaHHOT'O OTHOLIEHUS K CBOEMY 37J0POBBIO U IPUPOJTHOM CPEJIE;
BJIAJICHUE CUCTEMOM XMMHYECKHX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIue
HNOHATUS — XUMHYECKUMH D3JIEMEHT, aTOM, SApPO aTOMa, HW30TONbI, 3JIEKTPOHHAs
o0oiodka aroma, s-, P-, O-aTOMHbIe OpOHMTaNHM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI ~aToMma, TruOpuau3alus aTOMHBIX OpOuTaneil, HOH, MOJIeKya,
BAJICHTHOCTb, 3JEKTPOOTPHUILIATEIbHOCTh, CTEIEHb OKUCIEHUS, XMMHUYECKas CBS3b
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOAHAS), KPUCTAJUINUECKAsl PEIETKA,
XUMHUYECKasl PEaKUs, pacTBOP, JIEKTPOJIUTHI, HEAJEKTPOJUTHI, FIEKTPOIUTHIECKAS
JUCCOLMAIINS, CTENEHb JAMCCOLMALMM, BOJOPOJHBIN II0Ka3aTelb, OKUCIUTEIND,
BOCCTAHOBUTENb, TEIUIOBON 3((EKT XUMHUYECKOW PEaKLHH, CKOPOCTh XUMHUYECKOU
peaKIMK, XUMUYECKOE PABHOBECUE; TEOPUU U 3aKOHBI (TEOPHS DJIEKTPOIUTHUECKON
qucconManuu, nepuoandeckuil 3akon J1.J1. MenneneeBa, 3aKk0H COXpaHEHHsI MacChl
BELIECTB, 3AKOH COXPAHEHUS U NPEBPALLCHUS SHEPIUH NPHU XUMUYECKHX PEaKLHUsX,
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB, 3aKOH JCUCTBYIOIINX MAcC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAHUS NPUYUHHOCTH M CHUCTEMHOCTHM XHWMHMUYECKHUX SIBJICHUW; COBPEMEHHbBIC
IPEICTABICHN O CTPOCHMM BELIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIDHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHU3MAaX XMMHYECKUX PEAKIIM,
TEPMOJIMHAMUYECKMX W KHHETHYECKMX 3aKOHOMEPHOCTSX MX MPOTEKaHUs, O
XUMUYECKOM PaBHOBECHH, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX; (PAKTOJIOTHUYECKUE
CBEICHMSI O CBOWCTBax, COCTaBe, IOJY4YEHHH U O€30MaCHOM HCIOJb30BaHUU
BaXHEMIIMX HEOPraHMYECKUX BELIECTB B OBITY M NPAKTHUECKOH AeATEeIbHOCTH
4esioBeKa, OOIMIMX HAYYHBIX MPUHIIUIAX XUMUYECKOTO IIPOU3BOJICTBA;
c(OPMUPOBAHHOCTh YMEHMI: BBIABISATH XapakTEpPHble MPU3HAKU [OHSATHUH,
YCTaHABJIMBATh HUX B3aUMOCBA3b, MCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSATHUS TPHU
ONMKMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILCHU;



cOpPMUPOBAHHOCTh ~YMEHHS HCIOJb30BaTh XHUMHUYECKYI0 CHMBOJHKY  JJIst
cocTaBieHHMs  (QOpMyJ  BEIIECTB U  ypaBHEHUH  XUMHUYECKHX  pEaKlUi,
cuctematuyeckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHMS OTIACIBHBIX
BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHUSI ONPENEIATh BaJCHTHOCTh M CTENEHb OKHUCICHUS
XUMUYECKUX JJIEMEHTOB B COCJAMHEHMSX, BHUJ XMMHUYECKOW CBsI3U (KOBaJIGHTHAas,
WOHHAs, METaJUIM4YecKas, BOAOPOJHAsA), THUN KPUCTALIMYECKONM  PpEmETKA
KOHKPETHOT'O BEILIECTBA;

c(hOPMHUPOBAHHOCTh YMEHUSI OOBIACHITH 3aBHCHUMOCTh CBOMCTB BEHIECTB OT BHUA
XUMHUYECKON CBS3M U THUIA KPUCTAJUIMYECKOM pemeéTKU, OOMEHHBIM U JOHOPHO-
AKLIENTOPHBIA MEXaHU3MbI 00Pa30BaHMS KOBAJIEHTHOU CBSI3U;

c(hOpMUPOBAHHOCTh YMEHUI: KIACCH(PHUIIMPOBATH: HEOPTAHUYECKUE BEIIECTBA M0 MX
COCTaBy, XMMHYECKHE pEaKIMH [0 pa3JIMYHbIM MpHU3HAKaM (YUCIYy U COCTaBy
pearupymomux BelIEeCTB, TEIIOBOMY 3((EKTy peakiuu, HW3MEHEHHUIO CTeleHel
OKHCJICHUSI DJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajiuzaTopa U JIpyrue);
CaMOCTOSTENIbHO BEIOMPATh OCHOBAHUS U KPUTEPHUU JJI KIACCU(PUKALIMHA U3y4aeMbIX
BEIIIECTB U XUMUUYECKUX PEAKIINIA;

c(OpPMUPOBAHHOCTh YMEHHUS PACKphIBaThb CMBICH Iepuoanyeckoro 3akona J. W.
MenzeneeBa U JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO U
IPOTHOCTUYECKYIO (PYHKIUU;

c()OPMHUPOBAHHOCTh YMEHHMI: XapaKTE€pU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB M
MOHOB XHMMHYECKHX 3JIEMEHTOB IEpBOro—4eTBEPTOro mnepuoaoB llepuoanueckoi
cucrembl  J[.MI.  MenneneeBa,  UCIONB3ysT  MOHATHUS

(QHEPreTUYECKUE YPOBHHY», «IHEPreTHYECKHE IOAYPOBHH», «S-, P-, O-aToMHBIC
opOUTanM», «OCHOBHOE M BO30YXIEHHOE DHEPIETUYECKUE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHMsI CBOICTB XUMHYECKHX DJIEMEHTOB U HX
COeMHEHUI No niepuoaam u rpynnam Ilepuoauueckon cucrems . . Menaeneena,
BaJICHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS MX JIEKTPOHHBIX
000JI0YCK;

c(hOpPMHUPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBAa  BEIIECTB  PA3JMYHBIX KJIACCOB, MOATBEPKIAATh  CYLIECTBOBAHHE
T€HETUYECKOU CBSI3M MEK/ly HEOPIraHMUECKMMU BEUIECTBAMHU € IMTOMOILBIO YPaBHEHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(hOpMHPOBAHHOCTH YMEHHUS pPacKpbIBaTh CYIIHOCTb: OKHUCJIUTEIIbHO-
BOCCTAHOBHUTENIBHBIX PEaKIUi MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOIO OasaHca
ATUX PEaKIUi; pPeakIuid HOHHOTO OOMEHa MYTEM COCTABJIICHHS WX TMOJHBIX U
COKpAILEHHBIX MOHHBIX YPaBHEHUN; peakuui TUIPOIIN3a; peaxkuuii
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEpe TMAPOKCOKOMIIEKCOB [IMHKA U aJTIOMUHUS);



c(hOpPMHUPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUST XUMUYECKUX
peakiuii ¢ y4€ToOM HX DHEPreTUYCCKUX XapaKTePUCTHK, XapaKTep HW3MEHEHUS
CKOPOCTH XUMHYECKOW PEaKIIMU B 3aBHCHMOCTH OT Pa3jIMYHBIX (DaKTOPOB, a TaKkKe
XapakTep CMCIIEHUS XHMHUYECKOTO paBHOBECHS IIOJI BIUSHUEM BHEIIHUX
BozaeiicTuil (mpunnun Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPH30BATh XMMHUYCCKHE PEaKIUH, JICKAIUE B
OCHOBE TIPOMBIIIUICHHOTO TIOJYYCHHsI CEPHOM KUCIOTHI, aMMHaKa, OOIIHe HAyYHBIE
NPUHIUIBI ~ XUMHUYECKMX  TPOU3BOJICTB;  II€JIECOO0pa3HOCTh  NPHUMEHEHUS
HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH M B OBITY C TOYKH 3pEHHUS
COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS] CUCTEMOW 3HAHWKA O METOJAaX HAYYHOTO TMO3HAHUS
SBJICHUM TPUPOJLI — HAOIIONCHWE, W3MEPCHHE, MOJCIUPOBAHHUE, SKCICPUMEHT
(peanbHBIi W MBICICHHBIN), HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKax, yMEHUS
OPUMEHSTh 3TH 3HAHHS MPU IKCIEPUMEHTAIBHOM HCCJIEIOBAHUM BEIIECTB W JIJIS
OOBSCHCHHUS] XUMHUYCCKHUX SIBICHHH, MMEIOIINX MECTO B TMPHUPOJE, MPAKTUICCKOMN
JEATETLHOCTH YEJI0OBEKa U B TTIOBCEAHEBHOM JKU3HU;

c(hOPMHPOBAHHOCTh YMEHHUS BBIABJIATh B3aWUMOCBSI3b XWMHUYECKHX 3HAHUU C
MOHATUSAMUA W TIPEICTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJiee 0CO3HAHHOTO MOHUMAHHUS MAaTEPUATIHLHOTO €IMHCTBA MUPA;
c(OPMHUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUETHI: C MCIOJIH30BAHUEM MOHSATUHN
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE» M «MOJISIPHAST KOHIICHTPAIUS; MAacChl
BEIIECTBA WM 00BEMA Ta3a MO HM3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce WU
00BEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; TemIoBoro sddexra
peakiMu; 3HA4YEeHHUs] BOJOPOJHOTO IOKa3aTesisi PacTBOPOB KHUCIOT WM IIEIOYEeH ¢
W3BECTHOW CTEMEHbIO JAUCCOLMAIMK;, Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOJIyKTa PEAKIUH, €CJIU OJHO W3 HCXOJHBIX BEIIECTB JaHO B BHUAC PacTBOpa C
OTpeeIEHHOM MaccOBOM J0Jie pacTBOPEHHOrO BEIIECTBA WJIM JIaHO B HM30BITKE
(MMeeT mpUMecCH ); TOJIA BBIXOJIa TIPOYKTA Peaknu; 00bEMHBIX OTHOIIICHUI Ta30B;
c(OPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIBHO IIJIAHUPOBATh U MPOBOJUTH
XUMUYECKUN IKCTIEPUMEHT (IIPOBEICHUE PEaKIIMi HOHHOTO 0OMEHa, MOATBEPKICHNE
KaueCTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, OMPEIEICHHE CPEAbl PaCTBOPOB
BEIIECTB C MOMOIIBI0 MHANKATOPOB, M3YUYEHUE BIUSHUS Pa3IMYHBIX (DAaKTOPOB Ha
CKOPOCTh XMMHUYECKON pEaKIMH, PEIICHHE SKCIEPUMEHTAIBLHBIX 33/lad M0 TeMaMm
«Mertamney u «HemeTtaimmeny) ¢ coOM0eHuEM MpaBmil 0€30MaCHOT0 OOpaIIeHHsI C
BEIIECTBAaMU U JabopaTOpHBIM  O0OpyAOBaHHWEM, (POPMYIHpPOBATH  IEJb
UCCJICIOBAHUS, TPEJCTABIATh B Pa3MUHON (OpME pPe3ysbTaThl JKCIICPUMEHTA,
aHAJIM3UPOBATh M OLICHUBATh MX JOCTOBEPHOCTH;



cOpPMUPOBAHHOCTh yMEHMI: COOJIOAATh MpaBHJIA MOJb30BAHUS XUMHUYECKON
nocyaod u JabOpaTopHbBIM 000pyAOBaHHMEM, OOpalleHHs C BEIIeCTBAMH B
COOTBETCTBUM C MHCTPYKIUSMHU II0 BBIIOJHEHUIO J1a00paTOPHBIX XHUMHUYECKHUX
OTBITOB, SKOJOTMYECKH IEeJIeCOO00pa3HOro TMOBEACHHUS B OBITY M TPYAOBOM
NEATEIIBHOCTH B LENAX COXPAHEHMS CBOErO 340POBbS, OKPYKAIOIIEH NPUPOIHOU
cpeabl W JOCTHKEHUs €€ yCTOMYMBOTO pPa3BUTHs, OCO3HABAaTh OIACHOCTH
TOKCUYECKOI'O JIEUCTBHUS HA JKHUBBIC OPIaHM3MBbI ONPEACIEHHBIX HEOPTaHWYECKHX
BELIECTB, NOHMMas cMmblci nokaszareis [1/1K;

COPMUPOBAHHOCTh ~ yYMEHHUW:  OCYILECTBIATh  LIEJCHANPABICHHBIA  MOMCK
XUMHUYECKON MH(OpMallUK B PA3IMYHBIX MCTOYHUKAX (Hay4yHass U y4yeOHO-Hay4Has
JUTepaTypa, cpeacTBa MaccoBod MHGpopmaiuu, UHTEepHET U Jpyrue), KpUTHIECKU
aHAJIM3UPOBATh XUMHUUECKYI0 HH(pOpMaIIMIo, iepepadaThiBaTh €€ U UCIOJIB30BaTh B
COOTBETCTBHHM C IMOCTABJIEHHON YUeOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NMPOrpamMMbI Bcero Konrpoarmie | Ipakririeckite o0pa3oBaTejIbHbIE
padoThbI padoThI pecypest
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
[Ipenmer opranndeckoit xumuu. Teopus 11(0)
11 CTPOCHHUSI OPTaHUYECKUX coequHeHU A. M. 8
byrneposa
Wroro mo pazneny 8
Pasnen 2. YrieBogopoabl
21 [TpenenbHbIE YTII€BOAOPOAbI — AJIKAHBI, 5 op
LUKJIOAJIKaHbI
29 HenpenenbHble yrieBo10pO/IbI: aJIKEHBI, 14 1 op
AJKaMEHbI, ATKUHBI
2.3 ApoMaTHYeCKHE YIIeBOA0POIb! (apeHbl) 8 op
24 [TpupogHBIE NCTOYHUKH YTIECBOJOPOIOB M MX 4 Hop
nepepaboTka
25 ["aJIOTeHIPON3BOIHEIE YTIIEBOIOPOJIOB 4 1 LOP
Hroro no pazaeny 35
Pa3nen 3. Kuciopoacoaep:xamie opranndeckue coeTHHEHUsI
3.1 Cnuptsl. @eHon 11 1
3.2 KapOoHunpHbIE COEMHEHUS: albCTUIbI U 1 1 Hop

keToHbI. KapOoHOBBIE KUCITOTHI. CIIOKHBIE




a¢upsl. Kupbl

3.3 V1ieBoasl 9 LHOP
Hroro no pazaeny 41
Paznen 4. A3oTcoaeprkanme opranndecKue coeJuHEeHHs1

4.1 AMUHBL. AMUHOKHCIOTHL. benku 12 Lop
Uroro no pazneny 12
Pa3nes 5. BoicokomolieKyJ/isipHble COeIUHEHHUS

51 BBICOKOMOJIEKYJISIPHBIE COEMHEHUST 6 LoP
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KIIACC

KosaunyecTBO 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/nt P Koutpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTnueckue 0OCHOBBI XHMHH
Crtpoenue aroma. [lepuonnueckuii 3aKoH LOoP
11 u [lepunonnueckas cucteMa XUMHYECKUX 9
anemenToB JI. 1. MeHneneena
opP
12 CtpoeHnue BemecTBa. MHOTOOOpasue 1 1 I
BEIIIECTB
1.3 XUMHYECKUE PEeaKIINU 19 1 3 LopP
Hroro no pazneny 39
Pa3nen 2. Heopranmdeckasi XuMus
2.1 Hemetannsl 31 3 HOP
2.2 Mertamisl 23 2 Lop
Wroro no pazneny 54
Paznen 3. Xumus v :KM3Hb
31 MeToabl MO3HAHUS B XUMUH. XUMHS U 9 LHOP
' JKU3Hb
Wroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne uudposbie
/i Tema ypoka Beero Konrpoasubie | Ilpakrnuyeckue 06pasoBaTEIbHBIE
padoThbI padoTsbI pecypest
[IpeaMeT v 3Ha4YEHHE OPTaHMIECKOM XUMHH, Hop
1 IpeJICTaBICHUE O MHOI000pa3uu 1
OpPraHUYECKUX COCTUHEHUM
DJIeKTPOHHOE CTPOEHKE aTOMa YIIIEpO/Ia 11(0)
2 (ocHOBHOE M BO30YXIEHHOE COCTOSIHUSA). 1
BasneHnTHbIe BO3MOXXHOCTH aToma yriiepoja
XUMHUYECKast CBA3b B OPraHMIECKUX orp
3 coeMHEeHUsAX. MexaHu3Mbl 00pa3oBaHus 1
KOBQJIEHTHOH CBSI3H, CLIOCOOBI pa3phiBa
CBsA3EH
4 Teopus cTpoeHHs OpraHMYECKUX 1 11(0)
coenuHeHuii A. M. Bytieposa
Bupsl usomepun: CTpykTypHas, op
5 POCTPaHCTBEHHAs!. DIIEKTPOHHBIE YPPEKTHI 1
B MOJICKYJIaX OPTaHUYECKUX COCTMHEHUH
I[IpencTaBnenue o KnaccuPpUKaum U LOP
6 cucrematrueckas HomeHkiaarypa (IUPAC) 1
OpPTraHUYECKUX BEIICCTB
7 Knaccudukanms peakiuii B OpraHndecKon 1 Hop
XUMUHU
8 Cucremaru3amnys 1 0000IeHNe 3HAHHIH 110 1 LHoP




TEMC

AJKaHBI: TOMOJIOTUYECKUH psijI, 001as
dbopMyia, HOMEHKIIATypa 1 U30MepHs,
JIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYI

LHOP

10

duznueckre U XMMHUYECKUE CBOMCTBA
AJIKaHOB

LHOP

11

Haxoxnenue ankanoB B ipupojie. CriocoOsl
MOJTYYCHUS ¥ IPUMECHEHHE AIKAaHOB

LHOP

12

[uknoankansl: obmas Gopmyna,
HOMEHKJIATypa M U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS U XUMHUYECKHX CBOICTB, CITIOCOOBI
MOJTYYCHUS ¥ TPUMEHEHUE

LHOP

13

Pemenue pacu€THbIX 3a/1a4 Ha ONIpEIEIIEHUE
MOJIEKYJISIPHON (hOPMYJIIbI OPraHUYECKOTO
BELIECTBA 10 MACCOBBIM JI0JISIM aTOMOB
JJIEMEHTOB, BXOZSAIINX B €70 COCTAB.
Cucremaru3zanus u 00001eHIe 3HAHUH 1O
TEMe

LHOP

14

AJIKEHBI: TOMOJIOTMUECKUH psil, o01as
dbopMyIa, HOMEHKIIATYpa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CrtpyKTypHas U IMC-TPaHC-U30MEPHS
AJIKEHOB

LHOP

15

PusnyecKue 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHUKOBa

LIOP

16

CnocoObl MOJIYYCHHA U IPUMCHCHUC AJIKCHOB

LHOP

17

[Tpaktrueckas padora Ne 1 mo Teme




"TTosrydyeHune 3TUIEHA U U3yUYEHUE Ero
CBOMCTB"

18

Pemenue pacu€THbIX 3a/1a4 HA OIpeIeJICHHE
MOJIEKYJISIPHOU (POPMYJIIbI OPraHHUYECKOTO
BEIIIECTBA

LHOP

19

AJKagueHsl: CONPSKEHHBIE,
U30JIMPOBAaHHBIE, KyMYITHUPOBAHHEIE.
Oco0eHHOCTH AIIEKTPOHHOI'O CTPOEHUS

LHOP

20

XHUMHUYECKUE CBOKCTBA CONPSKEHHBIX
JMEHOB

LHOP

21

CriocoObI TOTy4YeHUs U IPUMEHEHHE
aJIKaJIMCHOB

LHOP

22

AJKWHBI: TOMOJIOTUYECKUH psif, o01ast
(opMyna, HOMEHKIIATypa, IEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢buznyeckue cBoicTBa

LHOP

23

XMMHYECKHE CBOMCTBA AJIKUHOB

LHOP

24

KauecTtBeHHBIE peakiny Ha TPOHHYIO CBA3b

LHOP

25

CniocoObl TOTy4eHHs U IPUMEHEHHE
AJIKHHOB

LHOP

26

Pewrenue 3aga4: pac4€Thl 10 ypaBHEHUIO
XUMUYECKON pEeaKnn

LHOP

27

CucreMmarusanys 1 0000IeHre 3HAHU 110
TeMe

LHOP

28

ApeHbI: TOMOJIOTUYECKHUH psifl, 00Iast
(dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIT
OeH30I1a U TOTyoJ1a, UX (PU3HYECKUe

LHOP




LHOP

CBOIICTBa
29 XHUMHUYECKUE CBOWCTBA aPEHOB: PEAKLIUU 11(0)
3aMeICHHUS
XHUMHUYECKUE CBOWCTBA aPEHOB: PEAKLIUU Hop
30 IPUCOEIUHEHNUS, OKUCIIEHUE TOMOJIOTOB
OeH3011a
31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA Hop
Penienue pacu€THbIX 3a/1a4 Ha ONpesieTIeHue Hop
32 MOJICKYJISIPHOUW (POPMYITBI OPTaHHYECKOTO
BEILIECTBA
33 CniocoObl MoTydeHus: ¥ MPUMEHEHUE apeHOB LOP
34 ['eneTnueckas CBSA3b MKy pa3TUIHBIMU Hop
KJIaccaMH YIJI€BOJOPOIOB
Pacuérel Mo ypaBHEHUSAM XUMHUYECKUX Hop
35 peakuuii. Cucremaruzanus u 00001eHne
3HaHUH 110 TEME
36 [Tpupoansiii ra3. [TonyTHele HETAHBIE Ta3bI Hop
37 KameHnHbI#1 yrons 1 IpogyKThI €r0 Hnop
nepepaboTKu
HedTh 1 crioco6sI eé mepepaboTKL. op
38 [TpumeHeHue NpoyKTOB epepaboTKU
HedTH
39 ['eHeTHUECKas CBSA3b MEXK/TY Pa3THIHBIMA HoPp
KJIaccaM# YTJI€BOJIOPOIOB
l"anoreHonpoun3BoIHBIE YTIEBOJOPO/IOB: Hop
40 AJIEKTPOHHOE CTPOCHHE; PEAKIIH 3aMEIICHHUS
rajoreHa
41 JleticTBHe 1IeI04YEH HA Lop




rajoreHnpoun3BoiHbIe. B3anmoneictere
JUTAJIOT€HAJIKAHOB C MArHUEM U IUHKOM

LHOP

42 CucreMmarusanys 1 0000IeHrEe 3HaHW 110 LOoP
pazzeny "Yriesonopos!”
A3 KonTponbHas paboTa 1o Teme Lop
"YrneBomopoibr"
[TpenenbHbIe OHOATOMHBIE CIUPTHI: 11(0)
TOMOJIOTHYECKHUH psifl, o0mmas hopmyina,
44 CTpOEHHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kjaccudukanus, puzndeckue
CBOIICTBa
45 XUMHYECKUE CBOMCTBA IPEAEIBHBIX LoP
OJTHOATOMHBIX CIIUPTOB
46 CriocoObl NOTy4YeHUs U IPUMEHEHHE Lop
OJTHOATOMHBIX CITUPTOB
[Ipocteie 3¢upbl: HOMEHKIIATypa U Hnop
47 U30MepHsl, 0COOCHHOCTH (PU3MUECKUX U
XUMHUYECKHX CBONCTB
MHOroaToMHbI€ CIIUPTHI: STUICHIIIUKOIb U Lop
48 [JIMLEPUH, UX PU3HUECKUE U XMMUYECKHE
CBOICTBa
49 CriocoObl MOTy4YeHuUs U MPUMEHEHHE Hop
MHOTOAQTOMHBIX CITUPTOB
50 @DeHoI: CTPOSHHE MOJIEKYJIB, (pu3nuecKue Hop
cBoiicTBa. ToKCMYHOCTH (peHoa
51 XuMHUecKue cBoicTBa peHoma Hop
52 Crioco6bI TTONTydeHNs 1 IpUMeHeHue (GeHoma Hop
53 [IpakTuueckas padora Ne 2. Pemenune Hop




AKCIIEPUMEHTAIBHBIX 33]1a4 I10 TEME
"CrupThl ¥ heHOoNBI"

LHOP

54

CucreMmarusanys 1 0000IeHrEe 3HaHW 110
TEME

LHOP

55

AJIBI[CFI/II[BI N KCTOHBLIL: 3JICKTPOHHOC
CTpOEHUE KapOOHMIBHOM IPYTIIIHI;
TOMOJIOTHYECKHE PsAJbI, 00mmas Gpopmyia,
U30MEpHs 1 HOMEHKJIaTypa

LHOP

56

AnbAETUIB U KETOHBI: (PU3NYCCKUE
CBOMCTBA; peaKIMy MPUCOCTUHECHUS

LHOP

57

P CaKIIMH OKHUCJICHHUA U KAaYCCTBCHHBIC
PCaKru aJIbACTUAOB U KETOHOB

LHOP

58

CriocoObI MOJTYYeHUs AJIbJICTHIOB M KETOHOB

LHOP

59

O1HOOCHOBHBIE MpeIeIIbHBIC KAPOOHOBBIE
KHCITIOTBI, 0COOEHHOCTHU CTPOCHHS HX
MOJIEKY

LHOP

60

N3omepus 1 HOMeHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3NYECKHe CBOWCTBA

LHOP

61

XHUMHUYECKUE CBOMCTBA MPEIEIIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

LHOP

62

Oco0eHHOCTH CBOMCTB MypaBbUHON
KHUCI0Thl. MHOroo0Opasue KapOOHOBBIX
KHCJIOT

LHOP

63

Oco0OeHHOCTH CBOMCTB: HETIPeIeIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kuciot. [IpencraBurenn BeICIIIX
KapOOHOBBIX KHUCIIOT

LHOP




64

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

LHOP

65

Crioco0bl MOTy4eHHS U TPUMEHEHHE
KapOOHOBBIX KUCIIOT

LHOP

66

CrnosxHbIe YUPBI: TOMOJIOTUIECKHH P,
oOmast popmyna, H30MEpHs 1 HOMEHKJIaTypa

LHOP

67

duznueckre U XMMHUYECKUE CBOMCTBA
3¢upoB

LHOP

68

Pemenue pacu€THbIX 3aa4: 10 ypaBHEHUIO
XUMUYECKON PeaKlUy, Ha ONpeeIeHUE
MOJIEKYJISIPHOM (pOpPMYITBI OPraHU4eCcKOro
BELIECTBA

LHOP

69

[TpakTuueckas padora Ne 3. Pemenue
9KCHEPUMEHTAIBHBIX 3334 110 TeEMe
"Kap6oHoBsie KuciaoThl. CroxHble 3¢upbl"”

LHOP

70

Kupsl: ctpoenue, pusnueckue u
XUMHYECKHE CBOWCTBA (THIPOTIU3)

LHOP

71

OCo0eHHOCTH CBOMCTB KUPOB, COAEPIKALINX
OCTaTKH HEINIPENEIbHBIX JKUPHBIX KUCIIOT.
Kups! B npupoze

LHOP

72

Mp1ta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moro1ee aeiicTaue. Ilorsarne o
cuHTeTHYecKnx Mormumx cpeacrsax (CMC)

LIOP

73

['eHeTnyeckas cBs3b YIJI€BOAOPOJIOB U
KHUCIIOPOJICO/IEPIKAIUX OPTaHUYECKUX
BEIIIECTB

LIOP

74

Pacuérbl no ypaBHEHUSIM XUMUYECKHUX
peakimi

LHOP




75

CucreMmarusanus 1 00001eHYE 3HAHUM 110
TEME

LHOP

76

OO11ast xapakTepuCTHKa YIJIEBOIOB U
KJaccu(uKanus yrieBogoB (MOHO-, 1U- U
HoJIcaxapubl)

LHOP

77

Monocaxapuasl: GU3NIECKUE CBOMCTBA U
HaXO0XJI€HUE B IPUPOJIE

LHOP

78

[Ipumenenue riatoko3bl, €€ 3HaYCHUE B
KHU3HEIEATEIIbHOCTH OpraHu3mMa

LHOP

79

I[I/IcaxapI/II[BIZ caxapo3a, MaJIbTO3a 1 JIAKTO34a.

HaxoxneHnue B npupoie 1 IpuMEHEHue
JUcaxapuioB

LHOP

80

[Tonucaxapuapl: CTpOEHUE MAKPOMOJIEKYII,
¢duznyecKkue 1 XMMHUYECKHEe CBONCTBA,
IPUMEHEHHE

LHOP

81

Ilonsarue 00 HNCKYCCTBCHHBIX BOJIOKHAX

L[OP

82

Pemenne PaCUCTHBIX 3a/1a4 Ha OIPCACIICHUC
JA0JIM BbIXOJA MPOAYKTA pCAKIIUU OT
TCOPECTUICCKH BO3MOKHOI'O

L[OP

83

CucreMmarusanus 1 0000IeHrEe 3HaHUI 110
pazneny

LIOP

84

KonTtponbHas pabora no teme
"Kucnopoaconeprxaiiyue opraHuuecKkue
coequHeHus"

LHOP

85

AMUHBIL: KTaccupUKaIys, CTPOCHUE
MOJIeKYJ1, 001as hopmyIia, H30MepHs,
HOMEHKJIaTypa U (U3UYecKre CBOMCTBa

LHOP

86

XHUMHYECKUE CBOMCTBA alTM()aTHIECKUX

LHOP




adMHUHOB

LHOP

87

AHWINH: CTPOCHUE aHIJINHA, OCOOCHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

LHOP

88

CriocoObl TOTy4YeHUs U IPUMEHEHHE
annpaTUIeCKuX aMUHOB

LHOP

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U U30MEpHsl,
¢uznueckue cBoiictsa. OTAEIbHBIE
IIPEACTABUTENHN O-aMUHOKHUCIIOT

LHOP

90

XHUMHUYECKHE CBONCTBA aMHUHOKHCIIOT, MX
OMOJIOTHYECKOC 3HAYCHUE aMUHOKHUCIIOT.
CuHTe3 ¥ THAPOJIU3 TIENTHIOB

LHOP

91

benku kak npupoaHbIE TOTUMEPHI;
CTPYKTYpPHI O€JIKOB

LHOP

92

XHUMHUYECKHE CBOUCTBA OEIKOB

LHOP

93

A3OTCOI[ep)KaH_II/Ie TCTCPOUUKIINICCKHUC
COCAMHCHUS. HYKJ'IGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOCHUC 1 Ouojoruyeckas POJIb

LHOP

94

[IpakTuueckas padota Ne 4. Pemienune
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A3oTcoaeprKalye OpraHu4ecKe
coequHeHus"

LIOP

95

[TpakTueckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHun"”

LIOP

96

KonTponbhas pabota no teme
"A30TCoepIKalue OpraHnuecKue
coenrHeHus"

LIOP




97

OCHOBHBIC TTOHATHS XUMHHU
BBICOKOMOIJICKYJIAPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CUHTE3a —IIOJIMMEPHU3aAUA U
INOJIMKOHACHCAIIUA

LHOP

98

[Tnactmaccel. YTunu3zanus u nepepadoTka
IUIaCTHKA

LHOP

99

DnacToMepbl: HaTypalbHbIl CHHTETUYECKHE
Kayuyyku. Pe3una

LHOP

100

BouiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHTeTnyeckue. [lomumepsl crienuanbHOro
Ha3HAYCHHUS

LHOP

101

[IpakTuyeckas padora Ne 6. Perenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
"Pacmio3HaBaHue JIacTMacC U BOJIOKOH"

LHOP

102

O06o001IeHre 1 cucTeMaTru3als H3y4eHHOTO
MaTepuaia 1o reme "BbhICOKOMONIEKYIsIpHbIE
coequHeHusa"

L[OP

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KIIACC

KosaunyecTBO 9acoB DJIeKTPOHHbIE
Ne undposbie
/i Tema ypoka Beero Kontpoabubie | IlpakTnueckue 06pa3oBaTEIbHBIE
padoThI padoThI pecypent
1 Atom. CocTaB aTOMHBIX siJiep. XUMUYECKUH 1 LIOP
anemMeHT. M30Tomnsl
5 CtpoeHue 31eKTPOHHBIX 000JI04eK aTOMOB, 1 LHOP
KBaHTOBBIE YHUCIIA
3 Kraccudukarust XAMU9IEeCKUX 2JIEMEHTOB (S-, 1 LLOP
p-, d-, f-a;memenTHI)
4 Pacrnipe/iesieHre SIEKTPOHOB M0 ATOMHBIM i 1{OP
opourtansm
DIEKTPOHHBIE KOH(PUTYPALIMH aTOMOB LHOP
) 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUU
5 DNeKTPOHHbIE KOHPUTypalliy HOHOB. 1 LOP
DNEeKTPOOTPULIATEIBHOCTD
Ilepnonnueckuit 3akoH u [lepuoanueckas LHOP
7 CUCTEMA XMMHUYECKHX ieMeHToB /1. 1. 1
MenpeneeBa, CBs3b C COBPEMEHHON TEOPHEN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB LOP
8 XUMHUYECKHX 2JIEMEHTOB U 00pa3yeMbIX MU 1
IIPOCTBIX U CJIOKHBIX BEIIECTB IO TPYMIaM U
nepuoJiamMm
9 CucremaTtu3zaiys 1 06001IeHUE 3HAHHUH 110 1 LOP




TEMC

LIOP

10

Bunsl xumudeckoil ¢Bsi3u. MexaHu3MEbI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexXMONEKYISIPHBIE
B3aNMOJEUCTBUI

LIOP

11

BaneHTHOCTB U BaJIEHTHBIE BO3MOYXHOCTHU
aToMOB. CB3b 3JIEKTPOHHOM CTPYKTYpPbI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOEHUEM

L1OP

12

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTAaB U HOMEHKJIaTypa

L1OP

13

BemectBa MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. Tumbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

L1OP

14

[TonsaTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue o KOJUIOUIHBIX paCTBOPAX

L1OP

15

VcTuHHBIE paCTBOPBI: HACHIILIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramiorunpars

LTOP

16

CriocoOb! BbIpa)keHUsI KOHLIEHTPALH
pacTBOpOB

LTOP

17

Pemenue 3anau ¢ ucnosib30BaHUEM MOHSATHI
"MaccoBas J10J1s1 paCTBOPEHHOTO BemecTra ',
"MOJISIpHAst KOHLIEHTpanus'"

LIOP

18

Knaccudukanms u HoMmeHKIaTypa
HEOPraHUYECKUX BELIECTB

LIOP

19

CI/ICTCMaTI/ISaI_II/ISI n 0606H_[CHI/IC 3HAHUM O
TEMEC

LTOP




20

KoHnTtposnbnas pabora mo remam "CtpoeHue
aroMma. [lepuonuueckuii 3aKOH 1
[Tepuoanueckas cuctema XUMHUUYECKUX
anemenToB /1. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"

LIOP

21

Knaccudukanust XuMrUuecKuX peakiui B
HEOPraHMYECKOM U OpraHN4ecKOi XUMHUU.
3aKOH COXPAaHEHHSI MAaCChI BEILIECTB; 3AKOH
COXpaHEHHUs U IPEBPAILICHUS SHEPTUH IIPH
XUMHUYECKUX PEAKIIHIX

L[OP

22

TenoBbie 3 PEKThI XUMUYECKUX PEAKIIHIA.
TepMoxuMuyecKkue ypaBHEHUS

L1OP

23

Brruucnenus mo YpaBHCHHUAM XUMHNYCCKUX
pCaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPABHCHHUAM

L[1OP

24

CKopOoCTh XUMHUYECKOM peakiuu, e
3aBUCHUMOCTH OT PA3IMYHBIX (DAKTOPOB.
Karanus u karanu3aTtopsl

LIOP

25

I'omoreHHsbIe U reTeporeHHble peaKkuu

LIOP

26

[Tpaktuyeckas padora Ne 1 no teme "Bnusinue
pa3INYHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peakuun"”

LTOP

27

OO6paTumble 1 HEOOPATUMBbIE PEAKIIHH.
XHUMHYECKOE PaBHOBECHE

LIOP

28

[Tpaktrdeckas padota Ne 2 mo reme "BnusiHue
pa3InYHbBIX (PAKTOPOB HA MOJIOKEHUE
XUMHYECKOTO PaBHOBECHS"

LIOP

29

DnekTponuTHdeckas quccoruanus. CuinbHbIe
U cia0bie NeKTponuThl. CTeneHb

LIOP




JUCCOLIMAIINHT

HNonnoe npousseaenue Boibl. Cpena BOTHBIX LIOP
30 pacTBopoB. Bomopoausiii mokazarens (pH)
pacTBopa
31 I'uaponus coneit. Peakuuu, IpoTekaronye B LOP
pacTBOpax AEKTPOIUTOB
ITpaxTnueckas pabora Ne 3 o Teme LHOP
32 "XUMHUYECKHE PEaKI[UH B PACTBOpPaxX
3JIEKTPOJIUTOB"
33 OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKIIHH. LOP
BaxxHeiine OKUCIUTENN 1 BOCCTAHOBUTEIN
34 MeTo 37eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) LLOP
Oananca
35 DNEKTPOIN3 PaCTBOPOB U PACILIIABOB BEIIECTB LOP
36 Pemienue 3aiay pa3nuyuHbIX TUIIOB LIOP
37 Pemenue 3a1a4 pa3MdHbBIX THIIOB LOP
38 Cucrematu3zanus 1 0000IIeHIe 3HAHUH 110 LOP
TeMe "XuMuueckue peakiuu'
39 KonTponsnas pabota o reme "Xumuueckue LOP
peaxkuun"
[Tonoxenue nemerawos B [lepuonndeckoii LHOP
40 CUCTeME XUMHUYeCKHX dreMeHToB [1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX
aToMoB. DH3MYeCKHe CBOMCTBA HEMETAILIOB
41 AmoTponusi HeMeTauIoB (Ha IpuMepe LHOP
KHCIIOPO/1a, cephl, hocdopa u yriaeposia)
1 Bonopox: moydenne, Gu3ndeckie u LOP

XUMHYECKHE CBOMCTBA. [ 'uapu bl




43

["asioreHsl: HaXOXIEHHUE B IPUPO/IE, CIIOCOOBI
MOJTy4eHUS, PU3NUECKUE K XUMUYCCKHE
CBOMICTBA

LIOP

44

["anorenoBoiopoabl. Baxknenue
KHCJIOPOJICOICPKAIINE COCTUHEHUS
rajJjoreHoB

LIOP

45

JlaGopaTopHbIe U MPOMBIILIIEHHBIE CITOCOOBI
MMOJIYYCHHS Ir'aJIOTCHOB. HpI/IMeHeHI/IC
TaJIOTeHOB M X COSAMHEHUN

LIOP

46

[Ipaktuyeckas padora Ne 4. Pemenune
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"T"anorensr"

L1OP

47

Kucnopon: maboparopHsie 1 TPOMBIIIUICHHBIE
CHocoOblI OyYeHus!, PU3NYECKUE U
xuMuyeckue cBoiictBa. O30H. [Ipumenenue
KHCJIOPO/ia ¥ 030Ha

L1OP

48

OKCI/I,[[BI " TICPOKCHUBI

LTOP

49

Pemenne 3amau Pa3JINYHBIX TUIIOB

LTOP

50

Cepa: HaxO0X/IeHHUE B TIPUPOJIE, CIIOCOOBI
MOJIy4YCHHA, (1)I/I3I/I‘-I€CKI/I€ U XUMHUYCCKHUC
CBOMCTBa

L1OP

51

CepoBoniopo/1, Cyab(pHIbI

L[1OP

52

Kucnopoaconepxaine COeIMHEHUS CEPBI.
OcOoOEeHHOCTH CBOMCTB CEPHOI KHCIOTHI

LIOP

53

[TpakTueckast padota Ne 5. Perienue
JKCHEPUMEHTAIBHBIX 3a/1a4 110 Teme "Cepa u
e€ coequHEHM"

LIOP

54

A30T: HaXOX/IEHUE B IPUPOJIE, CIIOCOOBI

LIOP




MoJTydeHus1, PU3NIECKHE U XUMUIECKUE
CBOMCTBAa. AMMUAK, HUTPUJIbI

LIOP

55 Kucnopoaconepkaiue COeJMHEHUS a30Ta. LLOP
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTBI
56 [IpumeneHue a3ora U €ro COeTMHEHUH. LOP
A3OTHBIE yIOOpEeHHS
dochop: HaXOKAESHUE B IPUPOJIE, CIIOCOOBI LLOP
o7 1oJIyuyeHus1, GU3NUEeCKre U XUMUYECKUE
cBoricTBa. Dochuas u pochun
58 Oxkcunsl pochopa, pochopconepxaiiue LIOP
kucinoTsl. Comn HocOopHOI KHCTOTHI
59 [Tpumenenue pocdopa v ero COCTMHCHUH. LLOP
®dochoprbie yIoOpeHUs
[Tpaktuyeckas padora Ne 6. Pemenue LHOP
60 JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe "A30T 1
dbocdop u ux coenuHeHus"
VYraepoa: HaXx0XJIEHNUE B IPUPOJIE, L1OP
61 IOTPONHBIE MOAUPUKALINN; PU3HUECKUE U
XUMHYECKHE CBOWCTBA, TPIMEHEHHE
6 Oxcun yriepona(Il), oxenn yriaepona(IV), LOP
yroJibHasi KUCJI0Ta U €€ coln
63 Peuienue 3aay pa3nuyuHbIX TUIIOB LIOP
KpeMuHuii: Hax0XkIeHUE B IPUPOJIE, CIOCOOBI LOP
64 MONy4eHUsl, PU3NYECKUE U XUMUUECKHE
CBOICTBa
65 Oxkcun kpemuus(IV), kpeMHueBast Kuciora, LHOP
CHUJTHKATHI
66 [IpyMeHeHNe KPeMHHS U €T0 COeTHHEHHIA. LLOP




CTCKHO, €ro NOJIY4YE€HUC, BUAbI CTCKIIA

LIOP

67

Pemrenne 3aJia4 pa3jIMYHbIX THUIIOB

LIOP

68

CucreMmarusanys 1 0000IeHrEe 3HaHW 110
teMme "HemeTtaimer"

L[OP

69

KontponbHas padota no teme "Hemeramibr"

L[OP

70

AHanu3 pe3yabTaToB KOHTPOJIbHON padoThI,
KOppEeKLHUsI OIIHO0K

LIOP

71

[Tonoxenne merannos B Ileproauyeckon
CUCTEME XMMHUYECKHX DJIEMEHTOB.
OCOOeHHOCTH CTPOEHUS FNEKTPOHHBIX
000JI0YEK aTOMOB METAJLIIOB

L1OP

72

OO6mue ¢pu3nyecKkre CBOMCTBA METAJLIOB.
[TpuMeHeHHEe METAIITIOB B OBITY M TEXHUKE

L1OP

73

C1aBbel METAILIIOB. KOppO3I/I$I MCTAJLJIOB

LTOP

74

Pemenne 3amau Pa3JINYHBIX TUIIOB

LTOP

75

DNEeKTPOXUMHUYECKHUM psiji HApsHKEHUN
MeTasuioB. OO1Ire criocoObl MOTyYeHUS
METAJUIOB

LIOP

76

OOu1as xapakTeprcTuka MeTayuioB | A-rpymmbl
[Teproanueckoi CUCTEMbBI XUMUYECKUX
aeMeHTOB. HaTpuil 1 kanuii: moaydeHue,
buznyeckue 1 XuMHUYeCcKHe CBONCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U UX
COEMHEHUN

LTOP

77

OO0m1as xapakTepucTika MetayioB 11A-
rpynisl [leproanyueckoi cucteMbl
XUMHUYECKHMX 3JIeMEHTOB. Maruuii u KaJjbIlui:
noyrydeHue, Pu3ndeckne 1 XUMHIECKUE

1[OP




CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEILIECTB U
UX COEeOUHEHUN

78

KéctkocThb BOJBI U CIOCOOBI €€ yCTpaHEeHuUs

LIOP

79

ANIOMHUHUH: TONTy4eHue, GU3NIECKHue U
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE

LIOP

80

AmMdoTepHbIe CBOKWCTBA OKCHJIA ¥ THAPOKCH 1A
AITFOMUHHMS, TUAPOKCOKOMIUICKCHI aTFOMHHMS,
WX TIPUMEHEHUE

LIOP

81

Pemenne 3ala4 pa3JIMIHbIX TUIIOB

L1OP

82

[TpakTrueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"MeTasuibl IIaBHBIX oArpymnmn"

L[1OP

83

OO0m1as xapakTepUCTUKA METAJIJIOB TOOOYHBIX
noarpynn (b-rpynm) [leproauueckoit
CHCTEMBI XUMUYECKUX 3JIEMEHTOB

L1OP

84

Pu3nyecKne 1 XMMUYECKHE CBOMCTBA Xpoma
Y €r0 COCIMHEHNW, UX IPUMEHEHNE

L1OP

85

Baxwuelimme coeiMHeHUsT Maprasia.
Ilepmanranat kanus, €ro OKUCIUTEIIbHBIC
CBOICTBa

LTOP

86

®u3nuecKue U XUMHYECKHE CBOMCTBA JKelle3a
U ero coequHeHui. [lonydenne u npruMeHenne
CILJIaBOB KeJle3a

LIOP

87

dusnyeckue U XUMUYECKHUE CBOMCTBA MEIH U
€€ COeIMHEeHUH, UX MPUMEHECHHE

L1OP

88

dusnyeckue 1 XUMHYECKHE CBOMCTBA [IMHKA U
€ro COeIMHEHN, UX IPUMEHEHUE.
' apOKCOKOMILIEKCHI ITMHKA

L[1OP




[TpakTrueckas padora Ne 8. Pemenue

LIOP

89 9KCIIEPUMEHTANIBHBIX 3a/1a4 110 TEMe
"Mertasuibl T0OOYHBIX TTOATPYIIT"
90 Pemenue 3ama4 pa3nnyHbIX THIIOB LIOP
01 O60061IeHNEe 1 CHCTEMATH3AIIUS H3YIEHHOTO LOP
Marepuaiia mno treme "Metamuib"
92 KoHnTtposbHas padora o reme "Metamisr" LIOP
93 AHanm3 pe3ylbTaToB KOHTPOJIBHOH PaboThI, LLOP
KOppEeKLHMsI OIIHO0K
Ponb xumun B 06ecriedeHnn yCTOMUnBOTO LLOP
94 pa3BuUTHUs uenoBeyecTBa. [IoHsITHE O HAYYHBIX
METOJIaX UCCIIEeI0OBAaHUS BEIIECTB
Hay4HbIe mpUHIUTIBI OpTaHU3aNN LHOP
95 XUMHUYECKOTO TTPOU3BO/ICTBA.
[TpoMbIlIIeHHBIE CTTIOCOOBI MOTYYEHHS
BaXHEHIIINX BEIIECTB
9% XUMHUECKOE 3aTps3HEHIE OKPYKAIOIIeH LOP
CPEeIbl U €0 MOCIeICTBUS
97 XUMUS 1 310pOBbe uesioBeka. JlekapcTBeHHbIE LHOP
cpezncTBa
08 Xumus nuimu. Pois xumun B obecrieueHuu LHOP
MMHUIIEBON 0€30IIaCHOCTH
99 KocMmernueckue u napdromMepHbIe CpecTBa. LHOP
briToBas xumus
XHMHS B CTPOUTENBCTBE. BaxkHeimme LHOP
100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE
MaTepHUabI
101 XHUMHS B CeTBCKOM X03sHicTBe. OpraHuuecKue LLOP




U MUHepabHbIE YI00peHUs

102

CucreMmarusanus 1 00001eHYE 3HAHUH 110
TEME

LIOP

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

Xumus, 11 knacc/ IN'abpuensn O.C., O611ecTBO ¢ OrpaHUYCHHOM
0TBETCTBEHHOCTHIO «/IPODAY; AxuionepHoe o01iectTBo «31aTenbeTBO
«IIpocsemienne»
Xumus, 11 knacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYESHHON
0TBeTCTBEHHOCTHIO «[IPODAY; AkuimonepHoe o01iecTBo «31arenbeTBo
«IIpocsemeHne»

METO/IUYECKHUE MATEPUAJIbBI IJI51 YYUTEJIA

A.M.Panenxuit JlngakTuaecKkui MmaTepuan

KontposnbHbie 1 mpoBepouHbie padboThl kK yueonuky O.C.I'abpuensn Xumus 10

KJ1acc

Xwumus Pentenne 3amau A.OD.AHTOIINH

Xumust CipaBOYHMK NOJ peakuuei JJopoHbkrnHa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETHU
MHTEPHET

«Poccwiickas anekTpoHHas mkosay. http://window.edu.ru .www.1class.ru

«AKmacey.
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