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HOACHUTEJBHAS 3AIIUCKA

Pabouast mporpamMmmMa 1o XMMHUW Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM cTtaHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «CTparerum pa3BUTHS BocnouTaHud B Poccuiickoil
®epnepanuu Ha niepuos a0 2025 rona» (Pacmopstkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
WN3yuenne mnpeaMera, peanuzyeMoe B yCIoBUAX —AubPepeHIIMpPOBaHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTayy uX K OBICTPO MEHSIOIMIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUs B OpraHu3anusax npodeccuoHaIbHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» MOIydaeT
HOJpOOHYI0  HMHTEpPIPETAalUi0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, ColepKaHus,
pe3ynbTaToB OOydYeHHUs] M TpeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e UH(POPMAIMOHHO-METOUYECKAs, peaTu3alusi KOTOpoW obecrneynBaeT
MOJIYYCHUE TIPEICTABICHUS O IIENIAX, COJACpXKaHUHU, OOIeH CcTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOrOo MaTepualia, KOJMYECTBEHHBIX UM KAYECTBEHHBIX €TO
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHMM OO0ydyarolmuxcs B
pamMKax HTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma asis yriyOaEHHOTO U3YYCHUST XUMUH:



e yCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUIS W3y4eHUsT B paMKaxX OTAETIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMPHUMEPHOE paclpelie]ieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYeMOTO
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e N1a€T METOJMYECKYIO MHTEPIPETALNIO LEJEH U 33a/1a4 U3yYCHHs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKXKe€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUN  00ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIMSM B MPOrpaMMe MO XUMHH TMPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMd YCTAaHOBJIEHHOW MPOrpaMMoll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpasi JIOJKHA OMpPEAEIAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIIIyOJIEHHOIO YpOBHEM B cCHUCTEME
mudpepeHIMpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YIUIYOJEHHOTO U3Y4YCHHUS] HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOW U
MPAKTUYECKON MOJATOTOBKH OO0Y4YarOUIUXCsl, BHIOPABIIUX OMpeAeaEHHbIN MPOodUib
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
o0Opa3oBaHMsI B OpraHU3alusax npodeccruoHaibHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBPHONW MPOTPAMMBI CPEIHEr0 O00IIero o0pa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUS U COLMATIBHOIO PA3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMK y4eOHOro TpyAa H
OOOOIIEHHBIX  CIOCOOOB  JEATENBHOCTH, HWMEIOMUX MEKIUCHUTUIMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBngomuMu npeaMeTa «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy coaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYHNHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpEeNeIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIUHA 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJN€HHOM YpPOBHE M3y4eHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiIyOJeHHs
IIPEACTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKUU, paCCMAaTPUBAEMbBIX C TOUKH 3PEHUS] XUMUUYECKON KMHETHKHU
U TepMoauHamMuku. W3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHsAeTcs  (HOpMUpOBaHMEM  TIPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M EKTPOJIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIIMil.

Oco0oe 3HayeHWe HMEeT TO, 4YTO Ha COJEp)KaHHUE KYypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB OMpPEAeIEHHOTO poduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJEp)KaHUM IpeIMeTa I KJIaCCOB XUMHUKO-(PU3NYecKoro mnpoguis Oosblioe
3HaYeHHe OyayT MMETh 3JEMEHThl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YEeHUU TpeIMeTa B JAaHHOM Cllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHU B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAsl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXPAaHEHUS



MacCbl M DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, JJIEKTPOJIM3a, IPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa Uil KIJIACCOB XUMHKO-
ounonoruyeckoro npo¢uiast OoJbIIUI yAENbHbI Bec OyleT UMETh OpraHuyecKas
xumMus. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIST, K NPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIUABI, OENKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTH U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3Yy4YEeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opMupoBaHME TPENCTABICHUN: O MaTepUaJTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOeCHeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHnn paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOILEH KyJIbTypbl UYEIOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOTHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTAJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUS XUMUYECKUX PEAKLUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX CUCTEMAX, 00 00IUX
HAyYHBIX MPUHIIATIAX XHMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JarOIIIXCS OCO3HAHHOTO TOHNUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUU 71 OOBSICHEHUS
KITIOYEBBIX HJIeH W MPOOJeM COBPEMEHHOW XWMUH, NIl OOBSICHEHUS W
MPOTHO3WPOBAHUS SIBJICHUH, UMEIOIINUX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPAaMOTHOTO pelieHus MPo0JeM, CBSI3aHHBIX C XHMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA YKOJOTHUECKON O€30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBSI3aHHOU C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  NEepepabdOTKOM
BEIIECTB;

e yroyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX ISl MPUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
PUPOJE, B MPAKTHIECCKON IEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeJHEro OOIIero oOpa3oBaHUs NMPU H3YYCHUU
npeaMera «XuUMUS» Ha  YIIYOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

e BOCINHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  YCBOGHUS
OO0IIIeYeT0BEYECKUX IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIHHBIX UHTEPECOB, MHTEIIEKTYATbHBIX M TBOPUYECKUX
criocoOHOCTeW oOydaroruxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHIENTHOMN MPpo(deCCHOHATBHON 1 OO0IIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBbITa OOIIECTBEHHO-
MOJIC3HOH IKOJOTUIECKON e TEIbHOCTH.

OO01iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX I U3YYCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero obpasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeeNI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHble BO3MOKHOCTM aroMa yriepoja. XHUMHYecKas CBS3b B
OPraHUYECKUX COCNMHEHMSIX. Tumbl TUOpUIM3AMK aTOMHBIX OpOuTajei
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
opranuueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpPraHUYeCKUuX COeAMHEHUU. MOJeKyIsipHblE U  CTPYKTYypHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Bunabl wW30MepUU: CTPYKTYypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBnenne o kinaccupUKalMM OpraHuyeckux BeulecTB. IlloHsTHe o
dbynkunonanasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEITBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAlCHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBnieHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuii ps ankaHoB, 001mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKaHOB.



XUMHUYECKUE CBOMCTBA AaJKAHOB: pEAKIMU 3aMEIICHUs, W30MEPHU3ALINH,
JNErHIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. IIpeacraBnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILEHNUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankauel. O0mIas ¢popmMynina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (IUKJIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoaNKaHOB. CrocoObl MONyuyeHus U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M  MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alIKEHOB, Sp*-
ruOpuau3anys aTOMHBIX OpOWTaleld yriepoaa, G- U m-CcBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IO0JOKECHHE
IpyU JBOMHOM CBSI3M, MOJUMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JIBOKWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONpsKEHHBIX TUeHOB. CriocoObl MOMyYEHUs U IPUMEHEHUE aJIKaIUEeHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XAMHMYECKME  CBOWCTBA:  PEaKUWH  NPHUCOCAUHEHUs, JUMEpHU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopolibl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEpPHUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalie, PEaKUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX pPaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoOsl OTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI#1 yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOsl nepepaboTku HeTH:



MEPETOHKa, KPEKUHT (TEPMHUYECKUH, KATATUTUYCCKU), PUGOPMUHT, MHPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOrpyNmny, LIUaHOTPYyMIy,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wWIENOYHA. B3auMoaencTBUe IUTralOT€HATIKAHOB C MArHUEM WM LIMHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COETMHEHUSX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHUHTE3E
OpraHUYECKUX BEILECTB.

DKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWUMOJICWCTBHE alETHIICHA C
aMMUa4yHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapyKEHHE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey», c
oOpa3ljamMu IUIacTMacc, KaydyyKOB M pE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOAOB U raJION€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJuHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorumdeckuid psna, oOmas ¢opMmysna, H30MeEpus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHMS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHue o MexaHM3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOTO sipa. Puszndeckue cBoilcTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢eHona. KauyectBeHHble peakuun Ha (eHona. TokcuuHOCTH (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, muzoMepuss U HOMEHKJIaTypa. DuU3MUecKue CBOWCTBA albJIETUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJETHUIbI.
CriocoObl OJTy4eHHS U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNbHbIE KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KuCI0T. M30omMepus n HoMeHkiIatypa. @usnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANKN, PEAKIUU C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonoruueckuil psna, oOwmas Gopmyna, HU30MEpHUs U
HOMEHKJIaTypa. PHU3WUECKHE W XWMHUYECKUE CBOMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

MBpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yrieBooB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupru6o3a. dusnyeckre CBOMCTBA UM HaxXOXJeHUE B mpuponae. PoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, CIOUPTOBOE M MOJOYHOKUCHOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIKe 1 HEBOCCTAHABIMBAOIIKE AMcaxapuabl. [ naponus
nucaxapunoB. Haxoxaenne B mpupone u npumeHenue. [lonucaxapuasl: Kpaxmail,
INIMKOTEH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala W LEIUTION03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KaYECTBEHHAs pPEaklUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJyueHUue 3PUpoB emtonao3sl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHbIE METOJIbl M3YyYE€HUS BEIIECTB M UX IPEBpaIlCHHIL:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIEC, B3aUMO/JICHCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC pPEaKIMM Ha aJlbJeTU/bl (C THUIPOKCHIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcusiom Meau(ll), xumuyeckne cBOMCTBAa pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bI ¢ TuapokcuaoMm meau(ll), B3aumoneicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIBbHBIX 3aAa4 1no temaM «ChupTel U
dbenombly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPBIY.

A3oTcoaep:xalue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢Gopmysa, U30MepHusi, HOMEHKJIaTypa U (U3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TpeACTaBUTEIbL aMHHOB apomaTuueckoro psiaa. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHoB. [lomydyeHue aHuUIMHA U3
HUTPOOEH307Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN Ol -
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3nYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TOJMKOHJEHCAuY, OOpa3oBaHUE TENTUIHON CBS3H.
buonorndeckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TEeNTHIOB.

benku kak mnpupojsHble ToauMepbl. llepBuyHasi, BTOpUYHAsT M TpETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HUS BEUIECTB M HX IMPEBpAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArPEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCEIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxxanue OpTraHUYECKUe COCJIMHCHHUS u «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNH, CPEAHSAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHUHTE€3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Matepuanbl. I[lmactmacchl (TOJUATUIICH, TOJUIIPONMIICH,
MOJIMBUHWIXJIOPU, TOJUCTHUPOJ, IMOJIMMETUIMETaKpuiIaT, MOJUKapOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpoH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MTOJUMEPHI, OMOpa3iaraeMbie MOJUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
O3HAKOMJIEHUE C 0o0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJieKyJsipHOM (DOpMysibl OpraHMYE€CKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPTaHUYECKOrO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (opMyIibl
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE AO0JU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peannsanust MeXNpeaMETHBIX CBS3EH MPU U3YUYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, TPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHHsS, CKOPOCTb, SHEPIus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MmeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,



dorocuHTEe3, nbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMuueckui snemeHt. M3otonel. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukamms XuMruiecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBA3b NEPUOIUYECKOrO 3aKOHA U llepuoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © TepuojaM. J3JHAYEHUE
nepuonueckoro 3akoHa /[.M. Meunneneesa.

XuMHUYeCKass CBsI3b. BHUIIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IuHa cBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3W. KpaTHbie CBs3Uu. BojopoaHass CBs3b.
MexmoneKysapHbIe B3aUMOICUCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIECTB.

[Tonstue o nucnepcHbix cucremMax. Victunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHILIEHTpanus. HacelllieHHbIE U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH U OpraHUYeCcKOM
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U reTEpOreHHbIe peakuu. Katanus u katanu3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPAIIMU BEIIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble W cJaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasbHas,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHelme OKUCIMTEIM W BOCCTAaHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HW3YyUYE€HUS BEHIECTB M HX IMPEBPAIICHUN:
pa3lioKEHHUE TMEPOKCUIAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHUue
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, H3YYCHUE BIIMSHUS PaA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW PEaKIMU U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOpOoAa, CEpPhI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusznueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
METaJJITaMd M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mMapuibl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MojdyyeHus, (U3NYEeCKUue U
XAMHUYECKUE CBOMCTBA. [ anoreHoBoaopoabpl. BaxHenme KUCIopoacoaepKaiine
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHUS
Kkuciopoaa. Ou3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoi(1V), oxcup
cepol(VI). CepHucrtass u cepHasi KUCIOTHI U UX coi. OCOOCHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenue azora
U €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHocoObl MONy4deHUs, (PU3NUEecKue u
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuast docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa n ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoXxJIeHHE B HpUpoje. AJJIOTPOIHbIE  MOJIU(PUKALINY.
duznyeckue M XUMHUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriaepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
CoJIi. AKTUBUPOBAHHBIA yroyb, amcopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOSydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHue KpeMHUs U ero coequHeHui. CTeKso0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MmetamioB B [leproanveckoil cuCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspkeHW  metawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPT s, MUPOMETAILTYPIus,
anekTpoMetaiutyprusi. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kanwmii: mnonydeHue, ¢GU3MYECKUE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHUM.

OOmas xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Maramii W KaJblHiA: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUWE IMPOCTHIX BEIIECTB M HX COEAUHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUN: nonydeHue, GU3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUYECKHUX AJIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U guxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

@u3nuecKkue M XUMHYECKHE CBOMCTBAa MapraHlla U €ro COEIUHEHHII.
Baxmneiimme coeaunenuss wMapranna(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xeneza(Ill). Ilonyuenue u npuMeHeHHE Keje3a
Y €r0 CIUIaBOB.

Ou3nYeCKrne 1 XMMUYECKHE CBOMCTBA MEIIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHUM.

[Muuk: momydyeHue, (U3MUYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCHIA HUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Tpumenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTANbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOAE, H3yYEHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAIUIOB C BOJOM (BO3MOKHO HCITOJIb30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
U KAaTHOHbl METAaJJIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HOochOop U HX COCAMHEHUN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTUA YyenoBedyecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMblliIeHHbIE CTIOCOOBI MONYYEHUS! METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH CpEeNbl U €ro MOCIJIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NIpenapaToB. POk XMMUM B pa3BUTUHA MEAULIMHBI.



XUMUs THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MHUIEeBO 0e30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOW XWMUU B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIE yI0OpEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHONIOTUH.

Pacuérnblie 3anaun.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WIM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUU, €CIU OJHO U3
BEILECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) IPOIYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOYKHOIO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MeXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOPraHW4eCcKoN XUMHuM B 11 Kiacce oCcylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHM, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOIO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KiacCUPUKalUs, NePUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHp, MaKpOMHUpP, AaTOM, D3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJACAJIbHBIN Ta3,
¢bu3nYecKue BEIMYUHbI, €IMHUIIBI U3BMEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, bnocdepa, MeTaboIM3M, MaKpo-
U MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHUHOBBIE KHCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, MOJIE3HBIE UCKOTAaeMbI€, TOILJIMBO,
pecypchl.

TexHOonorusa: XMMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprus, CTPOUTEIIbHbBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYeCKast MTPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIPEACICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOEHUSA TMpeaMeTa «XHUMHUSD»  OTPakKaroT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4JaronIMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHLHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
oOydJarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHUSI 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTarT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPy YYEHBIX U MPAKTUKOB;



WHTEpECAa M [03HABAaTEIbHBIX MOTHUBOB B IOJYYEHUH M IOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
NO3ULNK HPAaBCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHHUS MOCIEIACTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 300pOBOro U 0Oe€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TpaBwil 0e30mMacHOTO OOpallleHHs C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBbHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIMIMX 30POBBIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN U HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCH pa3IuyHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPaeKTOPHUH
oOpazoBanus, Oyaymiedt mpodeccun u peanus3ari COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeGHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PAa3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUA
HDKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE NMTPUPOTHON U COLMAIBHOM CPEJIbI;



OCO3HAHUS HEOOXOIWMOCTH WCIOJIb30BAHMS JOCTIKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHU JJIE  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€301acCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00€CTICUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJTy4aeMbI€ 3HAHUS JJIs aHAJIu3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MUpPA U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS Jie1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON IEATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJyYEHUIO HOBBIX 3HAHUW 1O XHUMHUHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKaOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOI0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIEe HeiicTBHS

1) 6a30Bble JJOruvYecKune aeMcTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNaTh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABJIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHUS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KjiIacCHU(PHUKAIMKA BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJAYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peaknuy — TPU PENICHUU YYEOHBIX IMO3HABATEIBHBIX W TMPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB U XHMMHUUYECKHUX
pEaKIHnil;

dbopMyIupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY>KJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUS MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B TO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (PopM
MPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHbIE METOJbl MIPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAMMOW [JI1 BBIIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelcTaBiICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcCTBAa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHSATh MEXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBATh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUHU Y4YeOHBIX M HCCIENOBATCIIbCKUX 3ajJad, BBIOMpaTh Hambojee
3¢ (}eKTUBHBIN crmoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb JACATEIBHOCTA HAa OCHOBE CamMOaHainu3a Hu
CaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHUIO, MHTEPIPETAIMA U TIPEOoOPa30BaAHUIO 3HAHUM, BUJIBI JCATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHUW B PA3JMUYHBIX YUEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUU TPEIMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
W3YyUYECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XuUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM DKOJIOTHYECKOM, SJHEPTeTUUECKON U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUN HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuy, B obecrieueHun pPalMOHATBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0Ooyiouka aroma, Ss-, p-, d-aTOMHbIE OpOWTallM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alvs AaTOMHBIX OpOuTaied, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNleT, (yHKIIMOHAIbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHAss M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KUCJIOPOJI- M a30TCOJIEPKAIINE OPraHUYECKUE COEOUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuonuueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPTaHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrHUM TIPH XUMHUYECKHUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aUMHOM BIIUSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIax (MHAYKTUBHBIM U Me30MEpHBI 3dekTsl, opuentantsl | u Il pona);
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYUYCHUU U 0€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NEATETLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE MOHITUA TPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHMUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUYeCKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIUMUA W PACKPBIBATh MX CYIIHOCTH:
OKHUCJIIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IOCPEICTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl WILTFOCTPAlUU
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HoMeHknartype (IUPAC) u npuBOIUTH TPUBHAIBHBIC Ha3BaHUS JIsl OTIEIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKONb, (eHos, (QopManbIerujl, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAs, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHUMHUYECKONW CBSI3UM B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATh IOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH pPa3THMYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMAaTHYECKHUX YTJEBOJIOPOJOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHl C UCHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHS TOATBEPXKIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAMHEHUH OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Coipbs (He(Th, TPHUPOIHBIM Ta3, Yyrojib), CHOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB IMepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTH YMEHHUS NPUMEHSITh OCHOBHBIE oneparuu
MBICJIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3AIMIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3bh XUMHUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHUajJbHOIO €IMHCTBA MHUpPAa,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: MPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOMN
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C TMepepadoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYECHHBIE 3HAHUS JIS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJyYeHHUE U U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PpAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM O00OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIEAOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa DKOJOTHUYECKH I1e7IeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOILICH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUYUBOTO PA3BUTHS;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbICH roka3zaress [1JIK;

aHAJU3MPOBATh IIEIECOO00PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABIEHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil nHbopMmaluu, HTepHeT U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYIO WH(MOpMaIio, epepadbareiBaTh €€ W MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHMS Kypca «OOIass U HeopraHudeckas
XAMUSDY OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEUICHUU MTPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 3J0POBbIO M IPUPOIHON

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKMX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aTOMHbIE OpOUTaIN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIECHUS,
XUMUYECKasi CBs3b (KOBAJIEHTHAsi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl PpEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKIuu, CKOPOCTh XUMHUECKON PEAKIIUH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOIUTHUUYECKON MHUCCOIUAINU, TEePUOIAYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJMHAMUYECKMX W KHHETHMUYECKUX  3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  OPUHIMUIAX  XUMHUYECKOIO
IPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKK TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX NPEBPALLECHUN;



c(OPMUPOBAHHOCTh YMEHHUS HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XUMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBS3M W THUINA KPUCTAUIMUECKOM pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ YMEHHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHHUYECKHE
BELIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PAa3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiu, U3MEHEHUIO
CTENEHEHl OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPUOJUUYECKOrO 3aKoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPHOIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  uUCHONB3ys  TOHATHSA
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKHUE NOIYPOBHM», «S-, p-, d-aTOMHBIE
opOuTaNnu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHMM no mnepuojgam U rpynmnaMm Ilepuonmueckou cucrembr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh ~YMEHMI: XapakTepH30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PAa3JMYHBIX  KJACCOB, MOJATBEPKIATH
CYLLIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
NOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIL;

c(OPMHPOBAHHOCT, yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLINUN MMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
THX pEeaKUWid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakuMd  THAPOIM3a;  PEeaKuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



cOPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMON 3HAHUM O METOJax HAyYHOIO
MO3HAHUSL SBJICHUW MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JisE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» M «MOJIIPHAsI KOHIICHTpAI[Hs,
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUs] BOJOPOJHOrO IOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAIMU;, Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WMUIM JAaHO B M30BITKE
(uMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpPUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOINBI) HWHIWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3MYHbIX  (PAaKTOPOB HA  CKOPOCTh XUMUYECKOM  peakIuu, peIICHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramnbsy) ¢
coOI0IeHHEM TIPaBUII OE30MacHOr0 OOpallleHusl ¢ BEIIeCTBaMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh II€lb HCCIENOBAaHUS, TMPEIACTABISATH B
pa3nu4HON (opMe pe3yIabTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh W OIEHWBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOTH30BAHUS XUMUYECKON
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA KUBBIC OPTaHU3Mbl OMPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeacTBa MaccoBor HHPopManuu, IHTEpHET U Jpyrue), KpUTUYECKH
aHaJTM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipenmet opranuyeckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Htoro no paznemny 8
Pa3nes 2. Yraesoaopoasl
)1 [IpenenbHbIE YTI€eBOJOPOIBI — aTKaHBI, 5
[IUKIIOATKAHbI
5 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8
24 IIpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB U UX 4
nepepadoTka
2.5 l"anoreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro no pazneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 1
39 KapOonusbHble COeTUHEHMS: allbETU/IbI U 21 1

keToHbl. KapOoHoBbIe KuciI0Thl. ClOKHBIE




a¢upsl. XKupbl
3.3 VYrieBojibt 9
Hroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus
4.1 ‘ AMuUHBI. AMUHOKHUCTIOTHI. benku 12
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS
5.1 ‘ BricokoMouneKysipHble COSMHEHMS 6
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepuomnueckast cuicteMa XUMHUYECKUX 9
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 |
) BEIIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Wroro no pasaeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramibl 31 1 3
2.2 Meraibl 23 1 2
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUS B XUMUAHU. XUMUS U 9
’ KHU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoxka Kontpoabnsie IlpakTuueckue p
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[Ipenmer u 3HaYeHUE OPraHUYECKON bubmumoreka [IOK
XUMWH, IPEACTABIIEHUE O https://m.edsoo.ru/00adaab8
1 1 05.09.23
MHOI000pa3uH OpraHuYeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa bubnuorexa [JOK
) yriepojia (0CHOBHOE U BO30OYXIEHHOE 1 05.09.23 https://m.edsoo.ru/00adaab8
coCTOsIHUs). BajeHTHbIE BO3MOXHOCTH o
aToMa yriepona
XHUMHYECKas CBA3b B OPraHUYECKUX bubnnorexka [JOK
coeMUHEHNIX. MexXaHu3MEbl https://m.edsoo.ru/00adaab8
3 . 1 07.09.23
00pa3oBaHus KOBAJIEHTHOU CBSI3H,
crocoOBbl pa3phiBa CBsA3EH
4 Teopust CTpOEHUsT OPraHUYECKUX | 12.09.23 bubmorexa [IOK
coenmennit A. M. Byteposa I https://m.edsoo.ru/00adaab8
Buns! nzoMepuu: cTpykTypHas, bubnuoreka [IOK
5 IIPOCTPAHCTBEHHAS. DIEKTPOHHbIE 1 1.09.23 https://m.edsoo.ru/00adaab8
3¢ }EKTH B MOJIEKYJTaX OPraHUIECKUX o
COEeTUHEHNN
[IpencraBnenue o kiaccuukanuu u bubnuorexa [IOK
6 cucTeMaTHyecKkas HOMEHKIJIaTypa 1 14.09.23 | https://m.edsoo.ru/00adaabd
(IUPAC) oprannyeckux BEUIeCTB




Knaccudukanms peakiuii B

bu6mmoreka [IOK

7 OPraHUYecKOH XMMHHU 19.0923 https://m.edsoo.ru/00adaab8
g CucremaTu3anus 1 0000IIeHUEe 3HAHUM 19.09.23 EH@.IHOTCKE‘ LOK
0 TeMe VI ttps://m.edsoo.ru/00adaab8
AJIKaHBI: TOMOJIOTHUECKHH psiJi, 001Ias bu6mmoreka [IOK
9 dbopmysa, HOMEHKJIATypa U U30MEpHsl, 21.09.23 https://m.edsoo.ru/00adaab8
3JIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI
10 dusnYECcKre U XUMUYECKHE CBOWCTBA 26.09.23 ngj;;f;; (I;IS/I(()OadaabS
QJIKaHOB S :
Haxoxnenue ankaHoB B IpUpO/IE. bubnnorexa [HJOK
11 Crioco0bI mosTydeHus 1 IpUMEHEHNE 26.09.23  https://m.edsoo.ru/00adaabd
AJIKaHOB
Hukinoankansl: oOuias popmya, bubnnoreka [JOK
HOMEHKJIaTypa U U30Mepus, https://m.edsoo.ru/00adaab8
12 OCOOEHHOCTH CTPOCHUS U XUMHUYECKHUX 28.09.23
CBOICTB, CITIOCOOBI OJTyYEHUS U
IIPUMEHEHNE
Pemenne pacuérHbix 3a1a4d Ha bubnnoreka [JOK
ornpezesieHue MOJIEKYIIpHOU (HopMyIIbI https://m.edsoo.ru/00adaab8
13 OpPraHMYECKOT0 BEIIECTBA [0 MACCOBBIM 03.10.23
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJSIIUX B
ero cocra. CucremaTuzanus u
00o0011eHne 3HaHUH 110 TeMe
AJKEHBI: TOMOJIOTHYECKHM psif, oO1as bubnnoreka [JOK
14 dbopMyina, HOMEHKJIAaTypa, 3JIEKTPOHHOE 03.10.23 https://m.edsoo.ru/00adaab8

U TIPOCTPAHCTBEHHOE CTPOEHUE




MoJsiekysl. CTpyKTypHas ¥ LIUC-TPaHC-
M30MEpHs aJIKEHOB

dusnyeckue U XUMUYECKHE CBOMCTBA

bu6mmoreka [JOK

15 05.10.23 .
ankenos. [TpaBuio MapkoBHUKOBA https://m.edsoo.ru/00adaab8
Crioco0bl OTyYEHUS U TPUMEHEHHE bubuorexa TIOK

16 ATIKEHOB 10.10.23 https://m.edsoo.ru/00adaab8
[IpakTuueckas padora Ne 1 o reme bubnnorexa [HOK

17 "Tlonmy4yeHne 3TUIICHA ¥ U3YYEHHUE €ro 10.10.23 | https://m.edsoo.ru/00adaabd
CBOMCTB"
Pemenune pacu€tHbIX 3a1a4 HA bu6mmoreka [IOK

18 OTIpeIeIeHNE MOJICKYIISIPHON (hOPMYJIBI 12.10.23 https://m.edsoo.ru/00adaab8
OpPTraHUYECKOTO BEIECTBA
AJIKaueHbl: CONPSKEHHBIE, bu6mmoreka [IOK

19 HU30IMPOBAHHBIC, KYMYIUPOBAHHBIE. 17.10.23 https://m.edsoo.ru/00adaab8
Oco0eHHOCTH ANEKTPOHHOTO CTPOESHUS
XuMHUYECKHE CBOMCTBA COMPSIKEHHBIX bubnuorexa TIOK

20 JMCHOB 17.10.23 https://m.edsoo.ru/00adaab8
Crioco0bl OTyYEHUS U IPUMEHEHHE bubmiorexa [IOK

21 ANKAIACHOB 19.10.23 https://m.edsoo.ru/00adaab8
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as bu6mmoreka [IOK

2 dbopmysa, HOMEHKJIATypa, JIEKTPOHHOE 54.10.23 https://m.edsoo.ru/00adaab8
¥ IPOCTPAHCTBEHHOE CTPOEHHE o
MOJIeKYI, (hU3MUeCcKHe CBONCTBA

bu6mmorexa [IOK
23 XUMHUYECKUE CBOMCTBA aJIKUHOB 24.10.23 https://m.edsoo.ru/00adaab8




KauecTBeHHBIC peakiMy HAa TPOUHYIO

bu6mmoreka [IOK

24 CRI3h 26.10.23 https://m.edsoo.ru/00adaab8
Crioco0bl TIOJTyYEeHUs ¥ IPUMEHEHHE Bubmoreka [IOK

25 ATKHHOB 07.11.23 https://m.edsoo.ru/00adaab8

2% Pemenue 3a1a4: pacuéThl 110 071123 Butmmoreka IIOK
YPABHEHHIO XHMUUECKOi PeaKIfK Ll https://m.edsoo.ru/00adaab8
Cucremaru3saiyst 1 0000IIeHIE 3HAHUI bubmmoreka [IOK

27 0 TEME 09.11.23 https://m.edsoo.ru/00adaab8
ApeHbI: TOMOJIOTUYECKUH psiJl, 00111ast bubnnorexa [HOK
dbopMyiia, HOMEHKIIATypa. DIIEKTPOHHOE https://m.edsoo.ru/00adaab8

28 Y MIPOCTPAHCTBEHHOE CTPOCHUE 14.11.23
MOJIEKYJ O€H30J1a U TOIYyOoJIa, UX
buznyeckue cBoiicTa
XuMI4eckue CBOWCTBA apeHOB: brbmorexa LIOK

29 peaKIuu 3aMeeHus 14.11.23 https://m.edsoo.ru/00adaab8
XVMHYEeCKUE CBOWCTBA apPEHOB: bubnnoreka [JOK

30 peaKIuy MPUCOSTUHEHUS, OKHCIICHUE 16.11.23 https://m.edsoo.ru/00adaab8
rOMOJIOrOB OeH30I1a
Oco0CHHOCTH XUMHUYECKHX CBONCTB bubnuorexa TIOK

31 cTupona 21.11.23 https://m.edsoo.ru/00adaab8
Pemenue pacu€THbix 3a1a4 Ha bubnmoreka [JOK

32 OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI 21.11.23 https://m.edsoo.ru/00adaab8
OpPTaHHYECKOTO BEIIeCTBA

13 CnocoOnI TOTy4YeHuUs U TPUMEHEHNE 231123 bubnuorexa [JOK

apeHoB




I'eneTnueckas cBI3b MCXKIAY

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

34 28.11.23 .
Pa3TMYHBIMH KJIACCAMHU YTJIEBOJOPO/IOB https://m.edsoo.ru/00adaab8
Pacuérbl o ypaBHEHUSIM XUMUYECKHUX bubmumorexa [IOK
35 peakuuii. CucremaTuzanus u 28.11.23 https://m.edsoo.ru/00adaab8
000011IeHrEe 3HAHU I10 TEME
[Mpupomusbii ra3. [TonyTHbie HEDTIHBIE bubmuorexa [IOK
36 30.11.23 https://m.edsoo.ru/00adaab8
rassl
37 KaMeHHBI# yrojib ¥ IPOIyKTHI €10 05.12.23 bubmiorexa [IOK
nepepadoTKu e https://m.edsoo.ru/00adaab8
Hed1b 1 ciocoObI €€ nepepaboTKH. bubnnoreka [JOK
38 [IpumeHneHue TpOAYKTOB NepepaboTKu 05.1223 https://m.edsoo.ru/00adaab8
HePTH
39 [eHeTHYECKasK CBSI3b MEKLY 07.12.23 bubmoreka [IOK
Pa3IHUHBIMH KJIACCAMH YIVIEBOIOPOOB Ll https://m.edsoo.ru/00adaab8
l"anorenonpounsBoiHbIE bubnnorexka [JOK
JIEBOJIOPOJIOB: 3JICKTPOHHOE https://m.edsoo.ru/00adaab8
40 yr HOpOA P 12.12.23
CTPOEHHE; PEAKIIUU 3aMELICHUS
rajoreHa
HeticTBue menoueit Ha bubnuotexa [JOK
raJIoreHIpPOU3BOIHEIE. https://m.edsoo.ru/00adaab8
41 3 12.12.23
B3aumoeiicTBue IUrajoreHaaKkaHoB C
MarHueM U IIUHKOM
Cucremaruzanus U 0600IIeHHE 3HAHUI bubmorexa [IOK
42 14.12.23

o pazneny "Yriaeroaopoas"”

https://m.edsoo.ru/00adaab8




KonTponbhas pabota no teme

bu6mmoreka [IOK

43 "VI1eBoI0pOIEL" 19.12.23 https://m.edsoo.ru/00adaab8
[IpenenpHble OAHOATOMHBIE CITUPTHI: bu6mmoreka [IOK
TOMOJIOTHUYECKUH psia, oOmiast popmya, https://m.edsoo.ru/00adaab8

44 CTPOEHHUE MOJIEKYJI, U30MEPHUS, 19.12.23
HOMEHKJIATypa, Ki1accudukaus,
¢u3nveckre CBOUCTBA

45 XHUMHYECKHE CBOMCTBA IIPEIEIbHBIX 511223 Bubmmorexa [IOK
OJIHOATOMHBIX CITUPTOB el https://m.edsoo.ru/00adaab8

46 Croco0bl MONYyYEHUS U IPUMEHEHHE 26.12.23 bubnuorexa TIOK
OJIHOATOMHBIX CITUPTOB el https://m.edsoo.ru/00adaab8
[IpocTeie 3¢upsl: HOMEHKIIATYpa U bu6mmoreka [IOK

47 U30MEpHsI, 0COOCHHOCTH (PU3NICCKUX U 26.12.23 https://m.edsoo.ru/00adaab8
XUMHYECKHX CBOHCTB
MHOroaroMHbIE CIIUPTHI: bubnnorexka [JOK

48 ATHUJICHTJIMKOJNb U TIULEPUH, HX 28.12.23  https://m.edsoo.ru/00adaabd
bu3NYecKre U XUMHUYECKUE CBOMCTRA

49 Cr1oco0bl MONTyYeHNs ¥ IPUMEHEHHE 09.01.24 Bubmmorexa [IOK
MHOTOATOMHBIX CTIHPTOB VL https://m.edsoo.ru/00adaab8
DeHOI: CTPOEHUE MOJIEKYJIBI, bubnnoreka [JOK

50 dbusnueckue cBoiictBa. TOKCHUHOCTD 09.01.24 https://m.edsoo.ru/00adaab8
denona

bubmuoreka [JOK

51 XuMu4eckue cBoiicTBa (eHola 11.01.24 https://m.edsoo.ru/00adaab8
CrocoOs! ITOIyYEeHNS U IIPUMEHEHNE Bbubanorexa [IOK

52 i P 16.01.24 i

denoma




[TpakTuueckas padora Ne 2. Pemenue

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

53 3KCTIEPUMEHTAIIBHBIX 33J1a4 110 TEME 16.01.24 https://m.edsoo.ru/00adaab8
"CrupThl ¥ heHobI"
CucremaTusanys ¥ 00001IeHHE 3HAHUI bubuorexa TIOK

54 10 TEME 18.01.24 https://m.edsoo.ru/00adaab8
Anbaerujibl ¥ KETOHBI: 3JIEKTPOHHOE bubnnorexa [HOK

55 CTpoeHHE KapOOHWILHOU IPYIIIbL; 53.01.24 https://m.edsoo.ru/00adaab8
TOMOJIOTHYECKHE PSIJIBI, 001Iast S
dbopMmyna, u3oMepusi U HOMEHKIIaTypa

56 AJbJIETHIbI ¥ KETOHBI: (DH3HUIECKUE 53.01.24 bubmuorexa [IOK
CBOICTBA; PEaKLuH IPHCOEMHEHHS UL https://m.edsoo.ru/00adaab8

57 Peakiuu OKHMCIICHHS ¥ Ka4eCTBEHHBIE 55 0124 bub6morexa [HOK
DKLU ATb/IETHI0B H KETOHOB UL https://m.edsoo.ru/00adaab8
CriocoObI TIOJTy9IEHH s AlTbIETHIOB U bubmoreka [IOK

58 KETOHOB 30.01.24 https://m.edsoo.ru/00adaab8
OIHOOCHOBHBIE IIPEIETbHBIE bubnunorexa [JOK

59 KapOOHOBBIE KUCIIOTBI, 0COOEHHOCTH 30.01.24  https://m.edsoo.ru/00adaab8
CTPOEHHS X MOJIEKYII
H3omepust u HOMEHKIIaTypa bubnuotexa [JOK

60 KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE 01.02.24  https://m.edsoo.ru/00adaab8
CBOMCTBA

61 XUMHUYECKHE CBOMCTBA MPEAETBHBIX 06.02.24 bubmorexa IIOK
OJIHOOCHOBHBIX KaPOOHOBBIX KHCIIOT . https://m.edsoo.ru/00adaab8

62 Oco0eHHOCTH CBOICTB MypaBbHUHOU 06.02.24 bubnmoreka [JOK




KHUCI0Thl. MHOTrOOOpa3ue kapOOHOBBIX
KHUCJIOT

Oco0EHHOCTH CBOWCTB: HEMPEIETbHBIX
Y apOMaTUYECKUX KapOOHOBBIX,

https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX 08.02.24
kuciot. [IpencraBurenu BeicIIUX
KapOOHOBBIX KUCIIOT
[ToHATHE O IPOU3BOAHBIX KAPOOHOBBIX bubmorexa [HOK

64 KHCIOT 13.02.24 https://m.edsoo.ru/00adaab8
Crioco0bl OJTy4YEHUS U TPUMEHEHHE bubmiorexa [IOK

65 KapGOHOBBIX KHCIOT 13.02.24 https://m.edsoo.ru/00adaab8
CrnosxHbIC 3(DUPBI: TOMOJIOTHYSCKUAN bubnuorexa [JOK

66 psia, obmmas popmynna, U30MEpHs U 16.02.24  https://m.edsoo.ru/00adaabd
HOMEHKJIAaTypa
dusnyecKre 1 XUMUYECKHE CBOWCTBA bubnuorexa TIOK

67 hupos 20.02.24 https://m.edsoo.ru/00adaab8
Pemenue pacu€rHbix 3a1a4: 1o bubnmnoreka [JOK

63 YPaBHEHHIO XUMUYECKOU PEAKIIMH, Ha 20.02.24 https://m.edsoo.ru/00adaab8
onpe/eeHne MOJIEKYIIPHOM (POPMYJIbI o
OpraHMYECKOro BEIIeCTBa
[TpakTuueckast pabota Ne 3. Pemienue bu6mmoreka [JOK

69 OKCIHEPUMEHTAIIBHBIX 3a/1ay 110 TEME 22.02.24 https://m.edsoo.ru/00adaab8
"KapOoHoBbIe KUCIOTHI. CIIOXKHBIE o
3¢ups"
Xupsr: ctpoenue, pusndeckue u Bubnmorexa IIOK

70 27.02.24

XUMHUYECKHE CBOICTBA (THAPOIHU3)

https://m.edsoo.ru/00adaab8




OcoOEHHOCTH CBOWCTB JKHUPOB,

bu6mmoreka [IOK

71 COAEP)KAIIMX OCTATKH HEMPEAEIIbHBIX 27.02.24 https://m.edsoo.ru/00adaab8
JKUPHBIX KUCIIOT. JKUpBI B IpUpOJIe
MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX bubmuorexa [JOK
KHCJIOT, UX MOJOIIee JCHCTBHE. https://m.edsoo.ru/00adaab8
72 29.02.24
IToHsATHE O CHHTETHUECKHX MOIOIINX
cpeactax (CMC)
['eneTnueckas CBsI3b yrieBOIOPOIOB U bu6mmoreka [IOK
73 KHCJIOPOACOAEPKALLUX OPraHUYECKUX 05.03.24 https://m.edsoo.ru/00adaab8
BEILIECTB
4 Pacyérel 110 ypaBHEHUSAM XUMHYECKUX 05.03.24 bubmmorexa [IOK
peakuumit -JS. https://m.edsoo.ru/00adaab8
75 CucremaTtuzanus 1 0000IIeHHE 3HAHNN 07.03.24 bubmmorexa [IOK
0 TeMe -JS. https://m.edsoo.ru/00adaab8
OO01mmas xapakTepucTHKa YTIeBOJI0B U bubnunoreka [JOK
76 KJaccu(uKanus yriaeBooB (MOHO-, JIU- 12.03.24  https://m.edsoo.ru/00adaabd
U TIOJICaxapH/ibl)
77 Monocaxapuibl: (PU3HIECKHE CBOWCTBA 12.03.24 bubmorexa [OK
1 HaXOKJIEHHE B IPUPOJIE -Js. https://m.edsoo.ru/00adaab8
23 [IprMeHeHMeE TIFOKO3bI, €€ 3HaYEHUE B 14.03.24 bubnuorexa TIOK
JKU3HEAEATENLHOCTH OpraHu3Ma -Js. https://m.edsoo.ru/00adaab8
Jucaxapunpl: caxapo3a, MaJIbTO3a U bubnuotexa [JOK
79 nakro3a. HaxoxneHnue B npupoe u 19.03.24 https://m.edsoo.ru/00adaab8
MIPUMEHEHUE UCcCaXapuJioB
[Tonmcaxapuasl: CTPOCHHE bubmmorexa [IOK
80 PHIBL CTP 19.03.24

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/00adaab8




XUMHYCCKHUE CBOﬁCTBa, IIPUMEHCHUC

bubmuorexa [JOK

81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX 21.03.24  ptips://m.edsoo.ru/00adaab8
Pemenue pacueTHbIx 3a/1a4 Ha bubmmoreka [JOK

82 OTIpeieIeHUe JIOJU BBIXOAA MPOAYKTA 02.04.24  https://m.edsoo.ru/00adaab8
PEaKIMK OT TEOPETUUYECKH BO3MOXKHOTO

a3 CucTteMaTH3alus U 0600IIeHNE 3HAHUI 02.00.24 bubuorexa TIOK
1o paszieny el https://m.edsoo.ru/00adaab8
KoHTpoinbHast pabota 1o Teme bubnnoreka [JOK

84 "Kucnopoaconepxainiyue opraHu4ecKue 04.04.24 https://m.edsoo.ru/00adaab8
coeuHeHUs"
AMMHBI: KTacCH(pUKALKS, CTPOCHUE bubmuorexa [JOK

85 MoJIeKyI, oOmras ¢popmyna, H3oMepus, 09.04.24 https://m.edsoo.ru/00adaab8
HOMEHKJIaTypa U (U3nYecKue CBONCTBA

%6 XHUMHUYECKHE CBOWCTBA anu(aTHIECKUX 09.04.24 bubmiorexa [IOK
AMIHOB V4. https://m.edsoo.ru/00adaab8
AHUWJIMH: CTPOCHNE aHUJINHA, bubnnorexka [JOK

87 O0COOCHHOCTH XUMUYECKUX CBOHCTB 11.04.24 https://m.edsoo.ru/00adaab8
aHUJIMHA

a8 CrocoObI OJTy4eH s i IPUMEHEHHE 16.04.2 Brbmmotexa LIOK
ATM(ATHIECKIX AMHHOB e https://m.edsoo.ru/00adaab8
AMUHOKHNCIIOTBI: HOMEHKJIATypa U bubmuoreka [IOK
u3oMepHsi, (hu3nYecKre CBOMCTRA. https://m.edsoo.ru/00adaab8

89 16.04.24
OTtnenpHBIC TPEACTABUTEIH Ol
AMUHOKHCIIOT

90 XHUMHUYECKHE CBOMCTBA aMMHOKHCIIOT, 18.04.24 bu6mmoreka [JOK




uX OMOJIOTUYECKOE 3HAUCHUE
aMUHOKHCIIOT. CUHTE3 U TUAPOIU3
MIETNITU]IOB

benku kak npupoaHbie NOTUMEPHI;

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

91 CTPYKTYpBI GENKOB 23.04.24 https://m.edsoo.ru/00adaab8
XuMHUYECKUE CBOWCTBA OEIKOB bubmorexa IOK
92 23.04.24 https://m.edsoo.ru/00adaab8
A3oTcoaepKalre reTepouKINIecKue bubnuorexa [JOK
93 coennHeHUs. HyKIIeMHOBBIE KUCIIOTHI: 55 04.24 https://m.edsoo.ru/00adaab8
COCTaB, CTPOEHHUE U OMooTnYecKas
poJib
[IpakTuueckast padora Ne 4. Pemenue bubnnorexa [HOK
OKCHEPUMEHTAIIBHBIX 3a/1aY 110 TEME https://m.edsoo.ru/00adaab8
94 . 30.04.24
A3oTcoaepKalme OpraHuyecKue
coequHeHus"
[IpakTuueckas pabora Ne 5. Pemenue bubnnoreka [JOK
DKCHEPUMEHTAIIBHBIX 3a/1aY 110 TEME https://m.edsoo.ru/00adaab8
95 " 07.05.24
Pacno3snaBanne opraHn4ecKux
coequHeHuin"
KonTponbHas pabora no teme bubnnoreka [JOK
96 "A30TCconepKalne OpraHuIecKue 07.05.24  https://m.edsoo.ru/00adaab8
coenqnueHus”
OCHOBHBIE OHATHUS XUMHUH bubnmoreka [JOK
97 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U 14.05.24 https://m.edsoo.ru/00adaab8
METO/Ibl UX CUHTE3a —II0JIMMEPHU3ALINS
Y TIOJINKOHICHCALINS
98 [Inactmaccel. YTunuzanus u 14.05.24 bubnmnoreka [JOK




nepepadoTKa MIacTuKa https://m.edsoo.ru/00adaab8

99 DI1acTOMEpHI: HATYPaJIbHbIN | 16.05.24 BH6J.IHOTeKa LHOK
CHHTEeTHHeCKHe Kaydyku. Pesina V2. https://m.edsoo.ru/00adaab8
Bouiokna: HarypanbHbIe, bubmmoreka [JOK

100 HMCKYCCTBEHHbBIE, CHHTETUUECKHE. 1 21.05.24 https://m.edsoo.ru/00adaab8
[Tonumepsl cnenuaibHOrO Ha3HAYEHUS
[IpakTuueckast padora Ne 6. Pemenue bubnnorexa [HOK

101 JKCIIEPUMEHTAJBHBIX 3a71a4 110 TEME 1 21.05.24 https://m.edsoo.ru/00adaab8
"Pacnio3HaBaHue m1acTMacc U BOJIOKOH"
O0600I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK

102 M3Y4YEHHOI'0 MaTepHala 1o Teme 1 24.05.24 https://m.edsoo.ru/00adaab8
"BbICOKOMOJIEKYJISIPHbIE COEUHEHMS"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnsie IIpakruuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 Atom. CocTaB aTOMHBIX sIZIED. 1 bubmorexa [IOK
XUMUUeCKHil seMenT. M30Tomb https://m.edsoo.ru/00adaab8

5 CTpoeHue DIIEKTPOHHBIX 000JI0UEK { bubmiorexa [IOK
aTOMOB, KBAHTOBBIE UHCIIA https://m.edsoo.ru/00adaab8

3 Knaccupukanys XuMHIECKUX | bub6morexa [HOK
1EMEHTOB (5-, p-, d-, f-d1eMenTbI) https://m.edsoo.ru/00adaab8
PacripeiesieHHE DIIEKTPOHOB 110 bubmorexa [HOK

4 ATOMHBIM OpOHTAIISM 1 https://m.edsoo.ru/00adaab8
DneKTpOHHBbIE KOH(UTYpAIIH aTOMOB bubnnoreka [JOK

5 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/00adaab8
BO30Y>KIEHHOM COCTOSTHUU

6 DIeKTPOHHbIE KOH(UTYpALUH HOHOB. | bubmorexa [IOK
DIeKTPOOTPHLATENLHOCTD https://m.edsoo.ru/00adaab8
[Tepuonnueckuii 3aKOH U bubnuotexa [JOK

7 [Tepuoanueckas cucreMa XUMHYECKUX 1 https://m.edsoo.ru/00adaab8
anemenToB /1. . MenaeneeBa, CBs3b C
COBPEMEHHOM Teoprel CTPOSHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB bubnuotexa [JOK

8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 https://m.edsoo.ru/00adaab8

HUMHU IMPOCTBIX U CIIOKHBIX BCHICCTB IO




TpyIIaM U nepruojaam

CucreMaruzanys 1 0000IIeHE 3HAHUI

bubmuorexa [JOK

MOHATHH "MaccoBas HOJIsI

9 110 TeMe https://m.edsoo.ru/00adaab8
Bunnl xumndeckou cBsi3u. MexaHu3MEI bubmuorexa [JOK

10 00pa30BaHMs KOBAJICHTHOU CBSI3H. https://m.edsoo.ru/00adaab8
Bonopoanas cBsizb. MexMoIeKyspHbIe
B3aHUMOJCUCTBU
BaneHTHOCTH ¥ BaJICHTHBIE bu6mmoreka [IOK
BO3MOXHOCTH aTOMOB. CBSI3b https://m.edsoo.ru/00adaab8

1 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
F€OMETPUUYECKAM CTPOCHUEM

12 I[IpeacTaBaeHns O KOMILUIEKCHBIX ngj;r?)T:;{siggf)OadaabS
COEAMHEHMSX: COCTaB U HOMEHKJIATYypa = :
BemecTsa MoJIeKyIISIpHOTO U bu6mmoreka [IOK

13 HEMOJIEKYJISIDHOTO CTPOCHHS. THHfI https://m.edsoo.ru/00adaab8
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA
BEIIECTB
[ToHsITHE O AUCTIEPCHBIX CUCTEMAX. bubnunorexa [JOK

14 [IpencraBneHue 0 KOJUIOUIHBIX https://m.edsoo.ru/00adaab8
pacTtBopax
HcTunHBIE paCTBOPHI: HACBHILIEHHBIE U bubmoreka [JOK

15 HEHACHIIIEHHBIE, PACTBOPUMOCTb. https://m.edsoo.ru/00adaab8
Kpucrannoruaparst

16 Crioco0bI BEIpaXkKeHUs KOHIIEHTPAIUH ng;/jliT:;(sicL)Ir(z/IéOadaabS
pacTBOpOB S :

17 Pemenne 3a1a4 ¢ MCOIb30BaHUEM bu6mmorexa [IOK




pacTBOpEHHOIO BelecTa", "MoJsipHas
KOHLeHTpauus"

Krnaccudukanus u HoMeHKIaTypa

https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK

18 HEOPraHHYECKUX BEIIECTB https://m.edsoo.ru/00adaab8
Cucremarusanus 1 0000LIEHHE 3HAHUI Bubmorexa LIOK
19 110 TeMme https://m.edsoo.ru/00adaab8
Kontponbnas paboTa nmo temam bubnuorexa [JOK
"Crpoenue atoma. [lepuoanueckuii https://m.edsoo.ru/00adaab8
20 3akoH u [lepuoanueckas cucrema
XUMHUUYECKUX d1eMeHTOB [[. U.
Mengaeneena", "CTtpoeHue BeIIeCTBA.
MHoroob6pa3ue BemiecTs"
Krnaccudukanus XuMHYECKUX pEeakiuii B bubnuorexa [JOK
HEOPraHUYECKOW U OPraHUYECKON https://m.edsoo.ru/00adaab8
)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl
BEILIECTB; 3aKOH COXPAaHEHUS U
MPEBPAIICHUS YJHEPTUU TPU XUMHUECKHX
peakuusx
2 TerutoBbie >3GPEKTH XUMHUIECKUX BH6J'IHOTCKa LOK
peakuuii. TepMoxumMuieckue ypaBHEHUS https://m.edsoo.ru/00adaab’
Brrunciienus mo ypaBHEHHUSIM bubnuotexa [JOK
23 XUMHYECKUX PEAKIUN U https://m.edsoo.ru/00adaab8
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOM peakinu, eé bubnuorexa [JOK
24 3aBHUCHMOCTH OT PAa3JIMYHBIX (PAKTOPOB. https://m.edsoo.ru/00adaab8
Karanms u xatanuzatopsl
25 ['omoreHHsIe U reTepOreHHbIE PEAKLIUN bubnmnoreka [JOK




[IpakTrueckas padorta Ne 1 mo teme

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

26 "BrusiHue pa3nuyHbIx GaKTOpOB Ha https://m.edsoo.ru/00adaab8
CKOpPOCTh XUMHYECKON peakiun"
OGpariMbie U HEOOPATUMBIE PEAKIIUH. Bubsmorexa IIOK

27 XMMHUYECKOE PaBHOBECHE https://m.edsoo.ru/00adaab8
[IpakTuueckas pabora Ne 2 o teme bubnnorexa [HOK

28 "BnusiHue pa3nudHbX (GaKTOpPOB HA https://m.edsoo.ru/00adaab8
MOJIOKEHNE XUMUYECKOTO paBHOBECHs"
DJIEKTPOJIUTHYECKAS] TUCCOIUAIIUS. bu6mmoreka [IOK

29 CunbHble U cl1adble 3JIEKTPOJIUTHI. https://m.edsoo.ru/00adaab8
Crenens aucconyanuu
HNonnoe npoussenenue Boasl. Cpena bu6mmoreka [IOK

30 BOJHBIX PacTBOPOB. Bogopoanslii https://m.edsoo.ru/00adaab8
nokazarens (pH) pactBopa
I'mpponns coneit. Peakiuu, bu6mmoreka [JOK

31 IIPOTEKAIOIINE B PACTBOPAX https://m.edsoo.ru/00adaab8
3JEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme bu6mmoreka [IOK

32 "XuMu4eckue peakliuy B pacTBOpax https://m.edsoo.ru/00adaab8
NNEKTPOJIUTOB"
OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK

33 peakuuu. BaxuHeunime OKUCIuTenu u https://m.edsoo.ru/00adaab8
BOCCTAHOBUTEIH

34 MeTo1 3JeKTPOHHOTO (3JIEKTOHHO- bubuorexa TIOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/00adaab8




DEeKTPOIN3 PACTBOPOB U PACILIIaBOB

bu6mmoreka [IOK

35 .
BeIICCTB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
36 Pemenue 3aga4 pa3nu4yHbIX TUIIOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/00adaab8
38 Cucremarusanys 1 0000IIEeHHEe 3HAHUI Bubsmorexa [IOK
110 Teme "XuMIIecKHe peakiyu” https://m.edsoo.ru/00adaab8
39 KonTposbHas pabora 1mo Teme but6mmoreka [IOK
"X UMHYECKHE peaKiyn’ https://m.edsoo.ru/00adaab8
IlonoxeHre HEMETAIOB B bubmuorexa [JOK
[Tepuonnueckoit cucTeMe XUMUYECKUX https://m.edsoo.ru/00adaab8
40 anemenTtoB JI. 1. Menpaeneesa u
0COOEHHOCTH CTPOEHUS UX aTOMOB.
®u3nYECKNe CBOKMCTBA HEMETAIIIIOB
41 AnnoTponus HeMeTaIoB (Ha mpuMepe brbmiorexa [IOK
KHCI0posa, cepbl, hochopa U yIiIeposa) https://m.edsoo.ru/00adaab8
42 Bonopoa: moiyuenue, pusnyecKue u bu6morexa LHOK
XHMHYECKHE CBOCTBA. [ HApH/IBI https://m.edsoo.ru/00adaab8
l"asiorensl: HaX0XIEHHUE B IPUPOJE, bubnuoreka [IOK
43 CocoOBI NOTYYEHHUs, PU3NIECKUE U https://m.edsoo.ru/00adaab8
XUMHUYECKHUE CBOMCTBA
44 TanorenoBoopoasl. Baxuelinme bubmorexa [IOK

KHUCJIOPOACOALCPKAIINEC COCIUHCHUA

https://m.edsoo.ru/00adaab8




TraJIOr€HOB

JlabopaTopHbIie 1 IPOMBIIIIICHHBIC
CIOCOOBI MOTYYEHHSI FaJIOT€HOB.

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

45
IIpuMeHeHMe TajJoreHoB U ux
COETUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue bubmumorexa [IOK
46 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME https://m.edsoo.ru/00adaab8
"T"anorensr"
Kucnopon: nabopatopusie u bubnuorexa [JOK
47 IIPOMBIIIICHHBIE CIOCOOBI MOJIyYECHHUS, https://m.edsoo.ru/00adaab8
¢bu3nvecKre 1 XUMHYECKIE CBOMCTBA.
O30H. [IpumMeneHnue KUCIOpoIa U 030Ha
bu6mmoreka [IOK
48 Oxcufibl 1 IEPOKCHIIBI https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
49 Pemenue 3a1a4 pasnndHbIX THTIOB https://m.edsoo.ru/00adaab8
Cepa: HaxOXJ€HUE B PUPOJE, CIOCOOBI bubnnoreka [JOK
50 NOJTy4eHUs, PU3NUYECKUE U XUMUUYECKHE https://m.edsoo.ru/00adaab8
CBOMCTBA
bu6mmoreka [IOK
51 Ceposonopon, cyabhuzbt https://m.edsoo.ru/00adaab8
Kucnopoaconepxanime coefuHeHHs bu6mmorexa [IOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI https://m.edsoo.ru/00adaab8
KHCIIOTBI
[IpakTuueckas padbora Ne 5. Pemenue bubnnorexa [JOK
53 JKCIEPUMEHTAIBHBIX 337a4 10 TEME https://m.edsoo.ru/00adaab8

"Cepa u e€ coenuaeHUS"




A3or: HaXO0XXIACHUEC B IIPpUPOAC, CII0COOBI

bu6mmoreka [IOK

54 NoJy4eHus1, GU3NIECKUE U XUMHUYECKHUE https://m.edsoo.ru/00adaab8
CBOMCTBAa. AMMMAK, HUTPUJIBI
Kucnopoaconepxaiiue coefuHeHHs bu6mmoreka [IOK

55 azoTa. OcoO0EHHOCTH CBOMCTB a30THOI https://m.edsoo.ru/00adaab8
KHCJIOTBI

56 [IpuMeHEHNE a30Ta U €r0 COeMHEHHHA. EH@.IHOTeKa LHOK
A30THbBIE y106peHHs ttps://m.edsoo.ru/00adaab8
dochop: HAXOKICHHUE B IPUPOJIC, bubnuorexa [JOK

57 CTIOCOOBI OTYYCHUs, PU3NIECKUE U https://m.edsoo.ru/00adaab8
XuMHUeckue cBoiictBa. @ocduabl u
dbochun

5q Oxcuas hocdopa, pochopconepxamme BH6J.IH°TeKa [OK
kucnoThl. Comu GochOpHOit KMCITOTHI https://m.eds00.ru/00adaab8

59 [Tpumenenue pocdopa u ero BH6J.IH0TeKa HOK
coeuHeHni. PocdopHbIe yI00peH s https://m.edsoo.ru/00adaab8
ITpakTuyeckas pabora Ne 6. Pemenue bubnuoreka [IOK

60 SKCIIEPUMEHTAJIBLHBIX 337124 110 TEME https://m.edsoo.ru/00adaab8
"Azot u pochop u ux coequHeHU"
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE, bubnnoreka [JOK

61 QIJIOTPOIIHBIE MOAU(PUKAIINY; https://m.edsoo.ru/00adaab8
(u3nUecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE
Oxcun yranepona(Il), oxcun bubnuorexa [JOK

62 yraepoaa(IV), yronpHas kucnora u eé€ https://m.edsoo.ru/00adaab8
coJiu

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuorexa [JOK




Kpemuuii: Haxox1eHre B IPUPOJIE,

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

64 CHOCcoObI MOJTyYeHUs, PU3NYECKUE U https://m.edsoo.ru/00adaab8
XUMHUYECKHUE CBOKCTBA

65 Oxkcup kpemuusi(IV), KpeMHHEBasK Bubsmorexa IIOK
KHCIOTA, CHIINKATHI https://m.edsoo.ru/00adaab8
[IpuMeHeHne KpeMHUS U €T0 bubnnorexa [HOK

66 coenunenuil. CTEKI0, ero nojayyeHue, https://m.edsoo.ru/00adaab8
BHJIBI CTEKJIA

bubmuoreka [JOK

67 Permenue 3a1a4 pasnnyHBIX THIIOB https://m.edsoo.ru/00adaab8
Cucremarusamus 1 0000IIeHrEe 3HAHUI Bub6mmoreka IIOK

68 o Teme "HemeTamisr" https://m.edsoo.ru/00adaab8
KouTtponbHast paboTa 1mo Teme bubnmorexa IIOK

69 "Hemeramis" https://m.edsoo.ru/00adaab8

0 AHanu3 pe3ybTaToB KOHTPOJILHOM bubmiorexa [IOK
PaBGOTHI, KOPPEKLHS OLIHGOK https://m.edsoo.ru/00adaab8
[Tonoxenne meramios B [lepuoanyeckon bubnnoreka [JOK

71 CUCTEME XUMUYECKUX DIIEMEHTOB. https://m.edsoo.ru/00adaab8
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI049€K aTOMOB METaJLIIOB
OO6mue Gpuznueckre CBOMCTBA METAIIOB. bubnuorexa [JOK

72 [Ipumenenne MeTanoB B ObITY U https://m.edsoo.ru/00adaab8
TEXHUKE

73 CnnaBsl MetasuioB. Koppo3ust Mmetanios bubnmoreka [JOK




https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
74 Pewrenne 3aiay pa3inuyHbIX TUIIOB https://m.edsoo.ru/00adaab8
DNEeKTPOXUMHUYECKUHN Psiji HAPSHKEHUM bubmmoreka [JOK
75 MeTauioB. O01IMe CoCcOObI MOTyYeHUs https://m.edsoo.ru/00adaab8
METaJJIOB
OO01mmas xapakTepucTuKa MeTauioB [A- bubnuorexa [JOK
rpynisl [leprpoaudyeckoi cucTeMsl https://m.edsoo.ru/00adaab8
76 XUMHUYECKUX IeMeHTOB. Harpuii n
Kaluii: mony4yeHue, pusndeckue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN
OO0mmas xapakrepucTuka MetamioB [1A- bubnuorexa [JOK
rpynusl Ileprpoauyeckoi cucTemsl https://m.edsoo.ru/00adaab8
77 XMMHYECKUX IJIEMEHTOB. Maruui u
KaNbIUi: Tony4YeHune, Gusndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUI
JKECTKOCTB BOJBI M CIOCOOBI €& brbsmorexa LIOK
78 yCTpaHeHHs https://m.edsoo.ru/00adaab8
AmoMunwuii: Toydenue, GU3nUecKue u brbsmorexa LIOK
7 XUMUYECKHUE CBOWCTBA, MPUMEHECHHE https://m.edsoo.ru/00adaab8
AMdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
20 TUAPOKCU]IA ATTFOMUHMUS, https://m.edsoo.ru/00adaab8

TUAPOKCOKOMILUIEKCHI aTFOMHUHMS, UX
IIPUMEHEHHE




bu6mmoreka [IOK

81 Pemenue 3a1a4 pa3saimdHbIX THIIOB https://m.edsoo.ru/00adaab8
[IpakTrueckas padota Ne 7. Permenue bubmuorexa [JOK

82 SKCIEPUMEHTAIBHBIX 3324 M0 TEME https://m.edsoo.ru/00adaab8
"MerTaJuibl TJIaBHBIX noArpynmn"
OO6m1as XxapakTepruCcTHKa METAIIJIOB bubmuorexa [JOK

23 no6ounbIx noarpynn (b-rpymm) https://m.edsoo.ru/00adaab8
[Teprnoanueckoii CHCTEMbl XMMHUYECKUX
AJIEMEHTOB
du3nYecKre U XMMUYECKHUEe CBOMCTBA bu6mmoreka [IOK

84 XpoMa M €ro COeIMHEHUH, HX https://m.edsoo.ru/00adaab8
MIPUMCHCHHE
Baxneiimue coeuHeHus: Maprasiia. bubnnorexa [HOK

85 Ilepmanranar kanus, ero https://m.edsoo.ru/00adaab8
OKHCIIUTEIHHBIE CBOMCTBA
dusznyecknue U XUMHUUECKHE CBOMCTBA bu6mmoreka [JOK

86 xelnesa u ero coequHenuil. [lonydyenne u https://m.edsoo.ru/00adaab8
MIPUMEHEHHE CIIJIABOB XKeje3a
dusnueckre U XMMUYECKHE CBONCTBA bubnuorexa TIOK

87 MEJIH U €€ COEIMHEHU, UX IPUMEHEHUE https://m.edsoo.ru/00adaab’
dusznyeckre U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK
IIMHKA M €r0 COeAUHEHUM, NX https://m.edsoo.ru/00adaab8

88 npuMeHeHue. [ MIpoKCOKOMITIEKChI
IIMHKA
[IpakTuueckas pabora Ne 8. Pemenue bubnnoreka [JOK

89 OKCIEPUMEHTAIIBLHBIX 3a/ay4 10 TEME https://m.edsoo.ru/00adaab8

"Mertasuiel TOOOYHBIX oArpymm"




bu6mmoreka [IOK

90 Permenne 3a1a4 pasnnyHbIX THIIOB https://m.edsoo.ru/00adaab8
O06o001IeHNEe U CHCTEMATH3aLIHS bu6mmoreka [IOK

91 HM3Yy4YEHHOTO MaTepuaiia o Teme https://m.edsoo.ru/00adaab8
"Meramnbl"
KonTposbHas padora 1o Teme bubmorexa [IOK

92 "MeTamas" https://m.edsoo.ru/00adaab8
AHanu3 pe3yibTaToB KOHTPOJILHOM Bubsmoreka [OK

93 paBOTHI, KOPPEKIIHS OUIMOOK https://m.edsoo.ru/00adaab8
Posib xumun B obecrieyeHUN bu6mmoreka [IOK

94 YCTOMYMBOIO pPa3BUTHUS YEIOBEUECTBA. https://m.edsoo.ru/00adaab8
[TonsiTue 0 HAyYHBIX METOAAX
HCCIIEIOBAHUS BEIIECTB
Hayunble mpuHIKIIBEI OpraHu3annuu bubnnoreka [JOK

95 XAMHUYECKOI0 IIPOU3BOJICTBA. https://m.edsoo.ru/00adaab8
[TpombllIeHHBIE CTTOCOOBI TTOTYYSHUS
Ba)KHEHUIIINX BEIIECTB
XUMHUUECKOE 3arps3HEHHE OKPYIKAIOIIEH bubnmorexa IIOK

96 Cpe/bl M €ro TOCIECTBHS https://m.edsoo.ru/00adaab8
XuMmus 1 37I0pOBbE YETOBEKA. bubnmorexa IIOK

o7 JlexapcTBeHHBIE CpencTBa https://m.edsoo.ru/00adaab8

08 Xumus maiy. Poss XuMuu B bu6morexa HOK
00€eCTIeYEHNH MTUIIEBOM OE30MaCHOCTH htps://m.edso0.r/00adaab8

99 Kocmernueckue u mapdromepHbie bubnuorexa [JOK

cpeacTBa. beiToBas xumMus




XuMus B CTPOUTENIbCTBE. BaxkHeniue

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

100 CTPOUTEIBHBIE U KOHCTPYKLIIMOHHBIE 1 https://m.edsoo.ru/00adaab8
Marepuabl
XuMus B CEIbCKOM XO3SIICTRE. bubmuorexa [JOK

101 Oprannueckue 1 MUHEPAJIbHbBIE 1 https://m.edsoo.ru/00adaab8
ynoOpeHus

L0 Cucremaru3anus 1 0600IIeHne 3HAHUI { bubmiorexa [IOK
10 TeMe https://m.edsoo.ru/00adaab8

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 10 kmacc yIIyONeHHBI  ypOBEHb : YYEOHUK IS
obmeoOpasoBarensubix opranm3aruii / O.C. I'abpuensn, U.I'. Octpoymos, C.A.
CnanxoB. — Mocksa : [Ipocsemenue, 2021
Xumus 11  kmace yrayOJeHHBI  ypOBEHb : YYEOHHWK IS
obmeoOpasoBarenbubix opranuzanuii / O.C. N'abpuensu, U.I'. Octpoymos, C.A.
CnaakxoB. — Mocksa : IIpocsemenue, 2021

Xumus : 10 kjmace @ 3aJayHMK JUIS  ydalMxcsl 001eo0pa3oBaTENIbHBIX
opranuzammii / H.E. Ky3nenosa, A.H. JleBkun. — Mocksa : Benrtana-I'pad, 2021
Xumusa : 11 kmacc :  3ajayHUK JUid ydalquxcs 00I11eoOpa3oBaTEIbHbBIX

opranuzanuii / H.E. Ky3nenosa, A.H. Jleekun. — Mocksa : Benrana-I'pad, 2021
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1.I'muaka H.JL. O6mas xumus : yueOHuk. — M. : U3parensctBo FOpaiit. Beicuiee
obOpazoBanue, 2010

2.xy3pMeHko H.E., Epemun B.B. Xumus. 2400 3a1a4 1715 MIKOJIBHUKOB U
MOCTYMaMKX B By3bl. — M. : JIpoda 1999

3.Pagenkuit A.M. Xumus. J{unaktuueckuit matepuai. 10-11 kiaccel : mocodue
JUTSL yIuTeNen oomeoopa3oBaTenbHbIX yupexaenuii. — M. : [Ipocsemenue, 2012
4. Promun B.B. 3anumarensbnasa xumus. — M. : [Ipocsemenue, 2011

5. llleBenvkoB A.B., [Ipo3noB A.A., Tamm M.E. Heopraunueckas xumust. — M. :
JlaGoparopus 3Hanui, 2023

6. I[TetpoB A.A., banssan X.B., Tpomenko A.T. Opranuueckas xuMus : Y 4eOHUK
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