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INOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO oOpazoBaTeIbHON pOrpaMMbl CpEeIHEro o011ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
oOpazoBatensHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojaBaHust
y4eOHOro mpeaMeTa «XUMHUs» B 00pa3oBaTeNIbHBIX Opranusanusax Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TnONOXKeHHW «CrTparernm pasBUTHS BocHUTaHuA B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsl Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHUs 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyemMoe B YCIOBUAX AU EpEeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MPU3BAHO oOOecneunTh 0011e00pa3oBaTENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTalyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLMYME, a TaKXKe ISl
MPOJIOJDKEHU OOy4YeHHUS] B OpTraHH3aIusix MmpodecCHoHAIBHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHON M3 MPUOPUTETHBIX AUCIUTIIINH.

B mporpamme mno XWMHM Ha3Hau€HUE TNpeaMeTa «XHUMUS» MOTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM €  OCHOBOMNOJIAraroUMMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO TMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBIISIFOTCS CJIEAYIOLIME BBIMOJIHSEMbIE MPOTrpaMMoOil Mo
XUMHUH (PYHKIIHU:

e UH()OPMALIMOHHO-METOIMYECKasl, pealu3alus KOTOpoll olecrnedynBaer

MOJIyYeHHUE TMPEJCTaBICHUS O LENsAX, COAepkKaHUU, 00IlIei cTpaTerun oOydeHwus,



BOCIIUTAHUA M Pa3BUTHs OOYYaIOLIUXCS CPEACTBAMH NpPEaMETa, M3y4yaeMoro B
paMKax KOHKPETHOTO pOdHIIs;

e OPraHU3AIMOHHO-TJIAHUPYIOIIAsl, KOTOpasi MpeaycMaTpUBaeT ONpe/ecHHE:
NPUHLIAIIOB CTPYKTYPUPOBAaHUS U TOCIEIOBATEIIbHOCTH H3YYCHHS] Y4eOHOTO
MaTepuaia, KOJUYECTBEHHBIX M KaueCTBEHHBIX €r0 XapaKTEPUCTHUK; MOIXOJO0B K
(bOpMHUPOBAHUIO COJEPKATENLHON OCHOBBI KOHTPOJISI M OLEHKH 00pa3oBaTEIbHBIX
JOCTHKEHUM O0YyYaromuxcs B paMKax HUTOTOBOW aTTecTalMd B (opMe eIUHOTO
rOCyAapCTBEHHOI'O 3K3aMEHA 110 XUMHUH.

[Iporpamma ajist yriyOJa€HHOTO U3yUYECHUSI XUMUU:

e YCTAHABIIMBAET MHBAPUAHTHOE NIPEIMETHOE COJEPKaHUE, 00s3aTeNIbHOE TS
U3yYEHHUs B paMKaxX OTIENbHBIX Mpoduiel, mpeaycMaTpuBaeT paclpeaesieHue u
CTPYKTYPHUPOBAaHME  €ro IO  KJaccaM, OCHOBHBIM  COJAEpKaTeIbHbIM
JUHUSIM/pa3zienam Kypca;

o TaET MPUMEPHOE pacrpesiesieHne y4eOHOTO BpEMEHHU, PEKOMEHIyeMOro 1Jis
U3YYEHUS OTIIEIBHBIX TEM;

elipe/JlaraeT MNPUMEPHYIO  IOCIIEOBATEIbHOCTh HU3YyUYEHHUS  y4eOHOro
Marepuana C Yy4€TOM JIOTUKM TIOCTPOEHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e Ta€T METOAMYECKYIO MHTEPIPETALHUIO LIEJIEH U 3a7a4 U3yUYEHUs MIpeaMETa Ha
yrayOaEéHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETO
oOmero  00pa3oBaHMs, COJAEPKATEIBLHON  XapaKTEPUCTUKH  IUIAHUPYEMBIX
pe3ynbTaTOB OCBOCHUS OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMbl CPEIHETO OOILEro
oOpa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAKXKE C YUYETOM
OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIbHBIX JEUCTBUH OOydaromerocs 1o
OCBOCHHIO COJIEp KaHMsI IIpeIMeETa.

[Io Bcem Ha3BaHHBIM MO3ULMUSAM B IPOrpaMMe MO XUMHH IMPEAYCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus. 3a TMpeJenaMu YCTAHOBIIEHHOM MporpaMmMoil 1O  XUMHH

00s13aTeTbHON (MHBAPUAHTHOM) COCTAaBISIOUICH colepikaHus yueOHOro mpeaMeTa



«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHON COCTaBISIOIIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAIMPABICHUEM KOHKPETHOTO
npodusst 00yueHus.

B cootBercTBUM ¢ KOHUeNTyalnbHbIMH ModoxkeHusmMu PI'OC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOr0 M YIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYYEeHHUsT Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YIUIYOJNEHHOTO W3Yy4YEeHHUsS HaNpaBleH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TAalloM  MOJIYYEHHs  XUMHUYECKOIrO
oOpa3oBaHMsI B paMKax W3Y4YCHHs CHEIHAIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCHUIUIMH B By3aX W OPTaHU3AIMIX CPETHETO MPOo(eCcCHOHATBHOTO
oOpa3zoBanus. B 93Toll cBs3M M3yueHHE MpeaMeTa «XUMHS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  paclIiupeHue U YriayOJieHHEe TEOpPEeTHYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCS, BEIOPABIIUX OMPENEIEHHBIN MPohUih
oOyueHusi, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOMYyYEHUS] XUMUYECKOTO
oOpaszoBaHus B opraHuzaiusix npodeccuoHabHOr0 00pa3zoBanus. Hapsany ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mMmIaHUPYyEeMBbIM peE3yJbTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEbHOM MPOTpaMMbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHue rmpeameTa «XuUMHUS» OPHEHTHPOBAHO TakKe Ha pEIIeHHe 3aja4y
BOCITUTAHUS U COIMAJIILHOTO Pa3BHUTHs O0ydaromuxcs, Ha GOpMHUPOBAHUE y HUX
OOIIEHHTEIIEKTYAIbHBIX YMEHUN, YMEHHIA pallMOHATU3allMd y4eOHOTO Tpyaa |
0000MIEHHBIX  CIOCOOOB  JICATCIBHOCTH, HMMEIOIMMX  MESKIUCITUIIINHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocraBnsiomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4eHHUS
SABJIIOTCSL  YIUIyOJN€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
Heopranuyeckas Xxumus». [Ipu onpeneneHnn moaxoma0B K 0TOOpY U CTPYKTYPHOM
OpraHM3alMd COAEP)KAHUS STUX KYpPCOB B MPOTrpaMMe IO XHMHUHU 32 OCHOBY
npunatel nosoxkeHuss ®I'OC COO o paznuumsx 06a30BOro M yriayOJIEHHOTO

YPOBHEM U3yUYeHUs MPEAMETA.



OcHoBy coaepxkanusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYECKasi XUMUS» COCTaBISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs TIpeaMera. JTa CUCTeMa
3HaHUU TIOMy4YaeT OMpelneiIEHHOE TEOPETUYECKOE JOTOJIHEHHE, MO3BOJIAIONIEEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMUYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUS
NPEJICTAaBICHUNA O CTPOSHUHU BEIIECTBA, XUMHUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIIH, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMHUECKON KUHETHKHU
U TepMoAuHaMHMKH. M3yueHume mnepuogmueckoro 3akoHa U Ilepuoauueckoi
CUCTEMBl  XHMHUYECKHX  DJJIEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEICTABICHUAX O CTPOCHUU aToMa. XUMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylleHnH, a TakKe ¢ TOYKHU 3pEHHs] MEXaHu3MOB e€ oOpasoBanus. M3yuenune
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
AIIEKTPOXUMHUYECKUX MPOIECCax U IEKTPOJIN3E PACINIABOB U PaCTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnsieTcs 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aIMHOM BJIMSTHHHM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
YIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPEAEIEHHOTO TPoduIs (TIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
IpEeIMETHBIX 3HAHHI) OKa3bIBAIOT BIMSHHE CMEXHbIE peaMeThl. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro mpoduiis 0oJbIIoe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUW B XMMHUU U B (PU3HMKE: aTOMHO-

MOJICKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COIEpKaHMM IpeaMeTa JUId KIACCOB XUMHKO-
Oouonornueckoro npoduiast OONBLINKN yAEIbHBIM Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MpPUMEPY, TaKHE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YTIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHI U Apyrue. [Ipm 3ToM 3HaHWA O COCTaBE M CBOMCTBAX NPEICTABUTEICH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEHIECTB CIIy>)KAT OCHOBOM I HW3y4YCHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXAHUSI, TUIIEBAPEHUSI.

B muane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpeaMera «XUMHs» Ha yriayOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeaMETaMu, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHblE TpenMeTv», «MaremaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak oO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMS IMpeaMeTa Mpeanosiaraer
peanu3anuIo TaKux LeseH, Kak:

e (opmMupoBaHME TPENCTABICHUNA: O MaTepUaJILHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUW NPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiu B OOECIeueHUuU
YCTOMYMBOIO  pa3BUTHSA  YENOBEYECTBA: B  pEHIeHUH  MpoOJemM

HKOJIOTUYECKOM, PHEPTETUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTUU



MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHUH, B
00eCreYeHNH PaAIMOHATIBLHOTO MPUPOONONIB30BaHU, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOILEH KyJbTypbl YEJIOBEKA, a TaKXKe SKOJIOIMUECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

e OCBOCHME CHCTEMBl 3HAHUM, JIEKAIMUMX B OCHOBE XUMHUYECKOH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKIHU, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 0OLINX
Hay4HBIX NMPUHIHANAX XUMUYECKOTO IPOU3BOACTBA;

e (opmupoBaHUE y o0yyaroumxcs OCO3HAaHHOIO IIOHUMAaHMUs
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OOBSICHEHUs
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SBICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOLY;
IPAMOTHOTO penieHus Mpo0eM, CBSI3aHHbBIX C XUMHUEH, TPOTrHO3UPOBAHMS,
aHaJln3a U OLICHKH C TIO3UILIMH 3KOJIOrMUeCKON O€30MacHOCTH MOCIECTBUI
OBITOBOM M TPOU3BOACTBEHHOM NEATENTLHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  TPOU3BOACTBOM, HCIOJB30BAHUEM U  MEepepadOTKON
BEILIECTB;

e yriayOJieHWe TPEACTABICHHM O  HaydyHbIX  METOJax  IO3HaHuS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUW OpPUEHTHUPOBATHCS B MHUPE
BEUIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUH, HMEIOLIUX MECTO B
MIPUPOJIE, B MPAKTUYECKON IEATENBHOCTH Y TOBCEIHEBHOM KU3HU.

B mnmame peanmu3anuu IEpBOOYEPEAHBIX BOCIUTATENIBHBIX W Pa3BUBAKOLIUX

(GYHKIMI 1ETOCTHOW CHCTEMBI CpeIHEro oO0Iiero oOpa3oBaHMs NPU H3YyUYEHUU

npeaMera  «XuMUS» Ha  YyINIYOJEHHOM  ypoBHE OCOOyH — aKTyajbHOCTb

npUOOPETAIOT TaKue 1eNU U 33a4H, KakK:



e BOCINHUTAaHHE YOCKIEHHOCTH B TIIO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECKUX U
MPUKJIAIHBIX HCCIICIOBAHUNM B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

e pa3BUTHC MOTHBAIMM K OOYYCHHIO MW IIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W CaMOBOCIHTAaHHIO  Ha  OCHOBE  YCBOCHHS
0O0IIEYEIIOBEYECKHUX IIEHHOCTEH;

e pPa3BUTHUE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPUYECCKHIX
criocoOHOCTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIICHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO Kak
YCIIOBUIO YCTIEITHON MPOo(eCcCHOHATBHON U 00IIECTBEHHOM S TEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0pOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e (opmMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJOTHYECKON KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
TMOJIE3HOM SKOJIOTHYECKOM JIESITEIIbHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHUS XUMHH Ha yTiTyOJeHHOM
YpOBHE cpeaHero odmiero odpaszoBaHus, coctaBiser 204 gacoB: B 10 kmacce —

102 ygaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B HeeInio).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COETMHEHUIA.

DNEKTPOHHOE CTPOEHUE aToma Yriepofa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOXKHOCTM aToMa yriaepoja. XHMHU4YEcKas CBS3b B
OpraHMYECKUX COEIMHEHMSIX. Tunbl THOpUAM3ALMM aTOMHBIX OpOUTaNeu
yriaepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnunapHasi, 1BOMHAsE U TpouHasi cBa3b. CrocoObl pa3pbiBa CBSI3€l B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CcBOOOAHOM paaukane, HykJIeopuie Hu
aneKTpodue.

Teopuss cTpoeHHMsi opraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE NIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJI. 3HAUYEHUE TEOPUU CTPOEHUS
OpraHMYeCKUX COeOUHEHUH. MoJeKyasipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepusi. Buubl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKkTpoHHbIE YPPEKTH B MOJIEKYJIaX OPTaHMYECKUX COCAMHEHUHN (MHIYKTUBHBIN
¥ ME30MEPHBIN 3PPEeKThI).

[IpeacraBnenne o kinaccupukaluu opraHuyeckux BemniecTB. IloHsatue o
dbynkuuonaasHOM rpymme. ['omonorus. ["'omonornueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coemuHeHuid (IUPAC) u TpuBmanbHbie Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobenHocty U Kiaccuukaiys opraHmdeckux peakuui. OKUCIUTEIBHO-

BOCCTAHOBUTCJIbHBIC PCAKIINH B opraHqucxoﬁ XUMUHU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
O3HaKOMJIEHHE C oOpa3laMH OpPraHMYECKHUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, OMbBITHI IO MPEBPAIIECHUIO OPTraHWYECKUX BEIIECTB IMPU HArPEBAHUU
(mnaBieHue, OOYIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHE MOJENEH MOJEKYI
OpraHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Ankanpl. ['oMoornuecKkuii ps anKkaHoB, 00mIast popMyia, HOMEHKIIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AlKaHOB, SP -
ruOpuan3alysl aTOMHBIX opOuTaneil yriaepoja, o-cBsi3b. dusmyeckue cBoOMCTBa
AJIKAHOB.

XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIU3AINHU, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBienue o
MEXaHHU3ME PEAKIUI PaJuKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aTKAaHOB.

[Huxnoankauel. O0mas popmysia, HoMeHKIaTypa U uzoMmepusi. OCOOCHHOCTH
CTPOEHUS M XUMHUYECKHX CBOWCTB MaiblX (IUKIOMNPONAH, UUKJIOOyTaH) W
OOBIYHBIX (LIMKJIONEHTAH, ITUKIJIOTeKCAaH) IUKIoadkaHoB. CrocOObI MOTyYeHUs U
MPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNEKTPOHHOE W  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aiKeHOB, SP°-
ruOpuan3anusi aTOMHBIX opOurtanedl yriepona, o- u n-CBsa3u. CTpyKTypHas W
reoMerpuyeckas (muc-TpaHc-) wu3zoMepusi. @Du3nyeckue CBONCTBA aAJKEHOB.
XUMHUYECKHE CBOMCTBA: pEaKklMMU MPUCOEAUHEHUS, 3aMEIEHUs B O-TOJOKEHUE
IpU JIBOMHOM CBS3U, MOJUMEPHU3aUMU U OkucieHud. lIpaBuno MapkoBHUKOBA.
KauecTBeHHbBIC peakiuu Ha JABOMHYIO CBsI3b. CIIOCOOBI MOTYyYEHUSI U PUMEHEHUE
AJIKEHOB.

Anxanuenbl. Knaccudukarus ankaaneHoB (CONpsOKEHHBIE, N30JMPOBAHHEBIE,

Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB



CONpSDKEHHBIX  aMeHOB, 1,2- wu 1, 4-npucoegunenue. llonmmmepusanus
CONPSKEHHBIX JUeHOB. CrtocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Anxunbl. 'oMon0orudeckuil psii ankuHOB, 001mas Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anmsi aTOMHBIX opOuTanell yriepona. OuU3NYecKue CBOMCTBA AJKHHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  IPUCOCIUHEHUs,  JUMEpU3alMd U
TpUMEPHU3ALNHU, OKUCIIEHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TpOMHYIO CBsI3b. KauecTBEHHBIE peakluu Ha TPOHYIO CBsI3b. CrIOCOOBI MOJTyUeHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruyeckuii psig apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpO€HHE MOJIeKylbl OeH3oyia. du3nyeckue CBOICTBA apEeHOB. XHMHYECKUE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKIMU 3aMEUICHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBmeHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PAIUKaJIOB, KapOOKCUIHHOMH,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusanus cruposna. CriocoObl NOTyYEHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroas U mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHUE B IPOMBILIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOJHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHs] TaJOr€éHa Ha TUAPOKCOrpyNIy, HUTPOrpynny, LUaHOIPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOr€HIPOU3BOJIHBIE BOAHOTO M CIHUPTOBOIrO
pactBopa mEnoyn. B3anMoneincTBue IHUrajaoreHajlkaHOB C MarHUEM M LIUHKOM.

[TonsiTue 0 MCTAJIJIOOPIraHNYCCKUX COCIUMHCHUAX. Hcnonb3oBaHue



TaJIOTEHNIPOU3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPAILLICHUIL:
n3ydeHue GU3NIECKUX CBOMCTB YTJIEBOJOPOIOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
WOJHOM BOJbI, pacTBOpa IEepMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHJIEHAa C
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l)), kadecTBeHHOE OOHapyKEHUE
yriepoga ¥ BOJOPOJA B OpPraHWYECKUX BEIIECTBAX, IOJYYEHUE IHTUICHA U
U3YYEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey,
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHeHMS.

[IpenenbHbie OoAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorumdeckuil psn, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa #  kiaccudukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYECKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs U TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKHE CBOMCTBA: PEaKIIUM 3aMEIICHHUs, B3aUMOJCHCTBUE C OPraHUUYECKUMHU
M HEOPraHWYECKUMHU KHUCIOTAMU, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cupthl. [IpencraBieHne o MeXaHW3ME PEaKIuid HYKICO(PUIHHOTO 3aMEIICHUSI.
JeiictBue Ha opraHu3Mm desnoBeka. CrnocoObl MOMyYeHHUS U TNPUMEHEHHUE

MHOT'OATOMHBIX CITMPTOB.



®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonpHOrO sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX
cBoiicTB (eHona. KauecTBeHHble peakuuun Ha ¢eHoa. ToKcHYHOCTh (eHoa.
Crioco0s! osryueHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHunbHbIE COEMHEHNS] — aIbAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTHYECKUE psi/ibl alIbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. Du3MUEecKHe CBOWCTBA albICTUIOB H
KETOHOB.  XUMHYECKHE CBOWMCTBA  QIBJACTHIOB U  KETOHOB:  pEaKLUU
npucoeauHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIUN HA aJIbIETUIbIL.
CrocoObl OJTy4eHHs M IPUMEHEHHE albJETHI0B U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepusa U HOMeHKIaTypa. Pu3nveckue CBOMCTBA
OJTHOOCHOBHBIX MpEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHble CBs3M MEXIy
MOJIEKYyJIaMHd KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWCTBA: KHCJIOTHBIC CBOMCTBA,
peakuusi >TepUPHUKALUU, PEAKIUU C YYaCTHEM YTIEBOAOPOJAHOIO paJvKala.
OcoOEHHOCTH CBOWCTB MYypaBbUHON KHUCHOTHL. [loHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHUYECKHX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCUKapOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBas, MNaJbMUTHUHOBAs, OJICMHOBAs, .JUHOJIE8AS,
JIUHONEeH08as KUCIOThI. CrIocoObl OMyYeHUS M IPUMEHEHHE KapOOHOBBIX KHCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psin, oOwmas dopmyna, HU30MEpHUS U
HOMEHKJIaTypa. DU3NUECKHE U XUMHUYECKUE CBOWMCTBA: THAPOJIU3 B KHUCIOW H
IIEJIOYHOM Cpelie.

Kupsi. Ctpoenue, pu3nveckue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCTION U 1ieno4Hoi cpene. OCOOEHHOCTH CBOMCTB JKHMPOB, COACPIKAIINX OCTaTKU
HEIPEAEIbHBIX JKUPHBIX KUCIIOT. JKupel B ipupoe.

MBEI14 KaK COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC ,Z[GﬁCTBPIG.



OO6mast xapakTepucTrka yriaeBoaoB. Knaccudukamnus yriaeBogaoB (MOHO-, Tu-
U Tmojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBAa UM HaxoxkjaeHHE B npupoje. DoTtocuHTes.
XUMHUYECKHE CBOWCTBA ITIOKO3bI: PEAKIIUN C YHAaCTUEM CIUPTOBBIX U AJIbAETUIHON
Ipyni, CIOUPTOBOE W MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAUCHUE B KU3HENEATEIbHOCTH OopranusMma. Jucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIMEe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponmus
nucaxapusioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
JIMKOTeH M 1eiunofo3a. CTpoeHue MakpoOMOJEKYyJl Kpaxmala, TJIMKOTeHa U
HEeUTIoNI03bl.  PU3WYECKHE CBOWCTBA KpaxMaja W LEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmajya: THIPOJIN3, KaueCTBEHHAs PEaKius C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJO3bI: TUAPOIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M UX IPEBPAILICHUIA:
pPacTBOPUMOCTH PA3IMYHBIX CIUPTOB B BOJIE, B3aMMO/ICHCTBIE 3TAHOJIA C HATPUEM,
OKHUCJICHHE JTUJIOBOTO CIHPTa B albJETH] HA PACKAIEHHON MEIHOW MPOBOJIOKE,
OKHCIIEHHE ATHJIOBOTO CHHPTa AUXPOMATOM Kajus (BO3MOXKHO HCIOJIh30BAaHHUE
BUJICOMATEPHUATIOB), KAaYeCTBEHHbIE pPEAKIUd Ha albJeruabl (C THAPOKCHUIIOM
muammuncepeOpa(l) u  rumpokcuaom  menu(ll)), peakuums raunepuHa ¢
ruapokcugom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INOKO3bl ¢ ruapokcuaom meau(ll), BzanmoneiictBue
Kpaxmajia ¢ MOJOM, PEIICHHE IKCIEPUMEHTANbHBIX 3a1a4 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClOXKHbBIE DUPBD».

A3oTcoaepkanue OpraHuyecKue coeJuHeHusl.

AMWHBI — OpraHMYECKHUE MPOM3BOAHBIC aMMuaka. Kimaccudukaiuys aMUHOB:
anmnpaTHIECKUe ¥ apOMATHYECKHE; TIEePBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30Mepus, HOMEHKIATypa U (U3HUECKHE

CBOMCTBA. XMMHUYECKOE CBOMCTBA aJII/I(baTI/I‘{€CKI/IX AMHHOB: OCHOBHBLIC CBOﬁCTBa,



ATKWIMPOBAHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCIJIOTOM.
Conu ankuaaMMOHUSL.

AHUIMH — TMpPEACTaBUTEIbL aMHHOB apoMaTrudyeckoro psana. CrpoeHue
aHunuHa. B3anMHOE BiIMSTHUE TPYIINT aTOMOB B MOJIeKyJie aHmwinHa. OcoOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIE peakii Ha aHWIMH. CrocoObl
MOJYyYeHUs] M TpUMeHeHHe anudaTthudyeckux amMuHOB. l[loydenue aHmwIMHA U3
HUTPOOEH3071a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe PEACTABUTEIIN O
AMUHOKMCJIOT: TJWUIMH, ajJaHuH. Ou3nueckue CBOWCTBA aMUHOKMCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakIys IOJMKOHJEHCANM, O0Opa30oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHNE aMUHOKHUCIOT. CHHTE3 U TUAPOIIN3 NENTUIOB.

benku kak mnpupojiHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TPETUYHAS
CTPYKTypa OenkoB. XHMHYECKHE CBONCTBA OEIKOB: THJIPOJIHM3, JCHATYpaIlus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCNEpUMEHTaIbHbIC METOJIbl M3YUYCHMS BEIIECTB W MX MPEBpaIICHMIA:
pacTBopeHue O€NKOB B BOJE, JAcHATypalus OEIKOB MpU HarpeBaHUU, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepxainiue OpTraHUYEeCKue COCIUHCHHUSY " «Pacrio3naBanmne
OPraHUYECKUX COCTUHECHUI.

BricokoMoJ1eKyJISIpHBbIE COeINHEHMNSI.

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUM, CPEAHSS MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALUS U TIOJIUKOHICHCAIIUSL.

[Tonumepubie Martepuansl. I[lmactmacchl (NMOJMATUIICH, TMOJUIIPONUIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, MOJUMETHIMETAKpWIAT, TMOJUKApOOHATHI,

noJiMdTUIICHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.



DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4dyyKd
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME TOJIMMEPHI, OMopa3inaraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIEHUE OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

HaxoxpaeHue MoJIeKyJIsIpHOM (OPMyJIbl OPraHMYECKOTO COCAUHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIPHON  (pOpMYJIBI OPTaHMYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CropaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOU (HOpMYJIbI
OpraHUYECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M NMPU WU3YYEHUHU OPTAHUYECKOW XUMHUH B
10 kjacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHBbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHHTE3, Kiaccuukainus, HaOIIOJCHUE, H3MEpPEHHE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusnka: Marepus, aToM, DJJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYIIa,

SHEPreTUYECKUI ypOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE



BEIECTBA, (PM3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHS, CKOPOCTh, IHEPTHS,
macca.

buonorusi: kimeTka, oOpraHWU3M, OSKOCHUCTeMa, Owuocdepa, MeTaboIn3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(HBIA THIT MUTAHUSA, OpOXKEHUE,
dboTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mose3HbIe HCKOMaeMbIe, TOTIMBO.

TexHonorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAIMOHAIBHOIO TMHUTAHMUS,

MOIOHIIMEC CpeaAcCTBa, MaTCpUaibl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKHUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUUecKuil aneMeHTt. M3oromnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHH. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX dJIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DJIEKTPOHHBIE KOH(PUTYpAITUU aTOMOB AJIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DUTYypallMi HOHOB.
DJEKTPOOTPULIATETBLHOCT.

ITepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX DJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHA U llepumonnueckoil CHUCTEMBI
XAMHUYECKUX DAJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MNpPOCTBIX M CJIOXHBIX BEIIECTB MO TrpydnaM ¢ IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akona /[.1. Menneneena.

XuMHUYECKasi CBsA3b. BHIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAs,

MeTajlJIndeckas. MexaHu3Mbl 06pa3013aHI/m KOBAJICHTHOM CBS3M. OOMCHHBIN H



JIOHOPHO-aKUENTOPHBINA. DHEPIHsl U AJIMHA CBsI3U. [10IsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBsaA3u. KpartHbeie cBsa3u. BogoponaHas CBs3b.
MeXMONeKyIsIpHbIE B3aUMOIECHCTBHS.

BaneHTHOCTP W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTUMHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeuHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeb, JIMTAHAbl. 3HAYEHHE KOMIUIEKCHBIX COCIUHEHUU.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO W HEMOJIEKYJSIDHOTO ~ CTPOECHUSA.  [HIBI
KPUCTAJTMYECKUX PEMIETOK (CTPYKTYp) ¥ CBOKMCTBA BELIECTB.

[Tonsitue o nucnepcHeix cucteMax. MctuHHable pacTBOphl. [IpencraBnenue o
KOJUIOMJIHBIX pacTBopax. CnocoObl BBIPRXEHHUS KOHLIEHTPALIUM PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelllieHHbIe U
HEHACBIILEHHBIE PACTBOPHBI, paCTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BeIlecTB. TpuUBHAIbHBIC
HAa3BaHMS OTIEIBbHBIX IPEACTABUTENIEH HEOPraHUYECKUX BEIIECTB.

Knaccudukaimsa XuMrUuecKuxX peakiuii B HEOPraHWYECKOW U OpraHUYEeCKOM
XUMHUH. 3aKOH COXPaHEHUS MacChl BEIIECTB; 3aKOH COXPAHEHUS W NPEBpALCHUS
HHEPrUu MPU XUMHUYECKUX peakiusX. TernoBble 3QPEeKThl XUMUYECKUX PEeaKLui.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (haKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katanns u kaTanu3aTropsl.

OOpaTtumble 1 HEOOpaTUMbIE peakluu. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIMSIOIIAE HA TMOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, NABJICHUE U KOHLIEHTPALMHU BELIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Dnekrponutuyeckas aucconuainusi. CuiibHble W claOble  3JIEKTPOJIUTHI.

Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KUCIOTHAs, HEWTpasbHas,



nienounas. Bonoponnsiii nmokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHA.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. I[Ipollecchl OKHCIEHHUSI U BOCCTAaHOBJICHUSI.
Baxnelme OKUCIMTENIM W BOCCTAaHOBUTENW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAllCHUMN:
pa3oKEeHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO OOMEHA, ONpe/eieHre
Cpelbl pacTBOPOB C TMOMOIIBI0 WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3IUUYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOMW PpEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heoprannuyeckas xummusi.

[Tonmoxenne HemeraiuioB B llepuognueckor cUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUeCcKue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJUlaMd ¥  HEMETaJJlaMH, BOCCTAHOBHUTEJIbHBIE  CBoicTBa. ['Wapujbl.
TonnuBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XUMHUYECKHEe CBOMCTBA. ["asioreHoBOAOpOALI. BaxkHeiime Kuciopoacoaepxaliue
COCIMHEHUs rajgoreHoB. JlabopaTopHble ¥ MPOMBINIJIEHHBIE CIIOCOOBI MOJY4YCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.

Kucnopoa, o3oH. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TOJYYEHUS
Kkuciopoaa. @uU3NUecKue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI TOJy4YeHUs, (PU3NUECKUE U

xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepsoi(1V), oxcua



ceppl(VI). Cepuucras u cepHas KHCIOTBI U uX coiid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COCTUHEHNN.

A3zor. Haxoxnenue B mpupojie, CHocoObl TMONyudeHHUs, (puanyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI TMONMydeHUs, (GU3UYECKHUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuit. dochopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPONHBIE  MOJIU(PUKAIUU.
dusznyeckue M XUMHUYECKHE CBOWMCTBA MPOCTHIX BEHIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
CoJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, crnocoObl MOJyYEeHHs, (PU3HUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeK0, ero NoJy4eHue, BUJIbl CTEKIIA.

[Tonoxenne metaimsioB B Ilepuoanueckon CUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JI0YeK aToMoB MeTauioB. QOrmue
dbuznyeckre cBoicTBa MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUUYCCKUI  PsAJl  HanpsokeHWid  MeTamwioB.  OOmme  crocoOsbl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAJTYpPrus,
anekTpoMmetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrmocoObl 3amUTHl OT

KOPPO3UH.



Ob6mas xapakrepuctuka MetaioB |A-rpynmnsl [lepuogudeckoid CHCTEMBI
XUMHUYECKUX DJJeMeHToB. Harpuii u kamuii: mnonydyeHue, (¢U3MUYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHUI.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYecKHe u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB M HUX COCAMHEHUMU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHMI: TTOTy4eHue, GU3ndecKkue 1 XMMUYECKUe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIleCTBA M €ro coeAuHeHud. AMdoTrepHble CBOWCTBA OKCHUAA U
TUJPOKCUJIA ATTIOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o00ouHbIX moarpynn (b-rpymm)
[Teproan4eckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

du3nuecKre U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCHUIIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U auxpomarhl, HX
OKHCIUTENIbHBIEC CBOMCTRA. [lomyueHne u npuMeHeHue xpoma.

dusnyeckue M XUMHAYECKHE CBOMCTBA MapraHiia M €ro COEIWHEHHUM.
Baxueiimme coeaunenuss wmapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranma(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIC CBONCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHuii. OKCHIBI,
ruapokcuanl u conu xkeneza(ll) u sxenesa(lll). [Tonyuenune u npuMeHeHue xKeesa
U €r0 CILIABOB.

DOU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennuHeHuu. [loyuenue u
MPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: momydeHue, (GU3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [[puMeHenune
[IAHKA U €r0 COeINHECHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEeHHE cephl, gocdopa, keie3a, MarHus B

KHCJIOPOJC, H3YUYCHHC KOJUICKINUN «Metanasel u CIIJIaBbD», BBaHMOﬂeﬁCTBHe



HIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJEHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
HIEJI04YEel, KaYECTBEHHBIE PEAKIIMU HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KAaTHOHBbl METAJUIOB, B3aWMOJICMCTBUE THUJPOKCUIOB QIOMUHUS U IWHKA C
pacTBOpaMM KHUCJIOT U LIEIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«Tanorensl», «Cepa u €€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUSY,
«MeTasipl TIIaBHBIX TOATPYIID», «MeTautbl TOOOYHBIX MOATPYIIID.

XuMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOrO pa3BUTHA dyenoBedyecTBa. [lonsTue
O HAy4YHbIX METOJAaX IIO3HAHHUS M METOAOJIOTUM HAYYHOTO HCCICIOBAHUS.
HayuHble puHUIKINBI OpraHU3alMi XUMHYECKOTO IPOU3BOACTBA. [IpoMbIlIeHHbBIE
CrocoObI TOTYYEHHUsI BXXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHUAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliuIeHHBIE CTTOCOOBI MOYYEHUSI METAJIOB U
CILUIaBOB. XMMMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEW CPEAbl U €ro IOCIEACTBUS.
Ponp xumMuu B o0ecrieueHr YHEPreTuIeckoil 0€30MacHOCTH.

XuMHsi H 340poBbe uesnoBeKa. JlekapcrBeHHble cpencTtBa. IlpaBuna
MCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XuMUK B pa3BUTHU MEIUIUHBI.

XUMHMSI THIIKA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumuu B
o0ecrieueHnH NHIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenctBa. beitoBas xumus. [IpaBuna
0e30macHOr0 MCMOJIb30BaHUSl TpEnaparoB OBITOBOM XWMHHM B TOBCEIHEBHOU
JKU3HU.

XuMUsL B CTPOUTEIBLCTBE: BaXKHEHUIIINE CTPOUTENIbHBIE MaTepuasbl (LIEMEHT,
OCTOH).

XuUMUs B CEJILCKOM X03sicTBe. OpraHndyeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl a1 anektponrkd. HaHotexHomorum.

Pacuérurle 3amayn.



Pacuétel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BCIIIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTA
peaKuuu, €CIM OJHO M3 BEUIECTB JaHO B BHUJAE pPacTBOpa C OIPEICIEHHOMN
MacCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM W MOJISIPHOM
KOHIICHTPAIIMM BENIECTBA B PACTBOpE, MOJM BbIXOJA MPOAYKTAa PEAKUUUA OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHM oOOled u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIeCTBIAETCS Ye€pe3 UCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
MpeaMeTax €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SIBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHaliu3, CUHTE3, Kiaccu(uKalus, nepuoguIHOCTh, HAOIIOICHHE,
W3MEPEHHE, IKCIIEPUMEHT, MOJIEJIb, MOJICJIMPOBAHUE.

dusuka: Marepusi, MHUKPOMHUP, MaKpOMHUp, aTOM, »JJEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHD,
BEIIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBA, HACAIBHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorus: kieTka, opraHu3M, 3KOCUCTEMa, Onocdepa, MeTaboIu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC TTOPOJIBI, MOJIE3HBIC MCKOIIAeMbIe, TOTUIMBO,
pECYpCHI.

TexHOmorus:: XMMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIC
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBASI MTPOMBIIUIEHHOCTD,

q)apMaHCBTI/I‘{€CKaH IMPOMBIIIJIICHHOCTD, IMPOU3BOACTBO KOCMCTHYECCKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA

IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O
XUMHUA HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHUCTEMHO - JACSATEILHOCTHBIM IIOJXOJIOM B CTPYKTYpE

JUYHOCTHBIX PE3yJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:
OCO3HAHHE  OOYYAIONIUMHUCS  POCCHUMCKOM  TPaXIAHCKONM  HACHTUYHOCTH;
TOTOBHOCTBH K CAMOPA3BUTHIO, CAMOCTOSTECILHOCTH U CAMOOTIPEICIICHUIO; HATMINE
MOTHBAIH K OOyd4eHHIO; TOTOBHOCTb M CIOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBAThCS MPHUHATHIMU B OOIIIECTBE MpaBUIaMU U HOPMaMH TOBEICHUS,
HaJIMYKE TPABOCO3HAHMS, YKOJOTHYECCKOW KYJIBTYPHI, CHOCOOHOCTh CTaBUTH IICITH
U CTPOUTH )KU3HCHHBIC TITAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHMHUS»  OTpakaroT
c(hOpMHUPOBAHHOCTh OIIBITA II03HABATECIILHOM M TPAKTUYECKOW JEATCIHLHOCTH
oOydJaromuxcs B MPoIIecce peain3alui 00pa30BaTeIbHOM IS TSIHHOCTH.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHMHUS»  OTpPaKaroT
c(hOpPMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M TPAKTHUYECKON JeATEIbHOCTH
oOydJarommxcsi B MPOIECce pean3alui o0pa3oBaTeIbHON JEATEIbHOCTU, B TOM
YHCIIE B YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX IMPaB M 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABOMOPSAJIKY;

MPEACTAaBICHUS O COIMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX

OTHOIIICHUH B KOJIJICKTHUBC,



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW MACSATEIBHOCTA TIPU CO3JaHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX SKCIICPHUMCHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHWBBI, HaMEPEHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIM3E PA3IUYHBIX BUIOB YYCOHOH ACATCIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY H HAyYHOMY HACJIEIUIO
OTEYECTBEHHON XUMUU,

YBOXEHUS K TIPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU M IPAKTUUECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yJbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/Ia YUE€HBIX U MPAKTHKOB,;

WHTEpeca M TO3HABATCIbHBIX MOTHBOB B TOJYYCHHHW H IOCIEIYIOIMIEM
aHajau3e MH(pOpMAIMK O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMUS, STHUECKOTO TTOBEACHUS;

CITIOCOOHOCTH OIIEHHUBATh CUTYyAIlUH, CBA3aHHBIC C XUMHUYCCKUMH SBICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYICh HA MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEJEHWE M TOCTYIKH CBOWUX TOBAPHIICH C
MO3UIINKA HPABCTBEHHBIX M MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS IOCICACTBUI
MTOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 3J0poBOTO M 0Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOoicHUsT TIpaBWJI 0e30macHOro oOpalleHusl C BEeHeCTBaMU B OBITY,

IIOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;



MOHMMAHUSl [IEHHOCTH TpaBWJI WHAUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0OBATEIbCKON
NEeATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM U  APYIHMX BHJAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTUE€ B PEIICHHH NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

UHTEpeca K NPAKTUUECKOMY M3YUYEHMIO MPOPECCUI pa3iIMdHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHusi, Oyaymieil npodeccu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUH, HHTEPECOB U
noTpedHOCTeH 00111eCTBa;

6) 3K0,10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU I1€JIECOO0PA3HOTO0 OTHOLIEHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEeJibl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH IS
pELIeHNs BOIPOCOB PAallHOHAIBHOTO MPUPOI0NOJIB30BAHUS;

AKTUBHOTO HENPHUATUS JCUCTBUHM, TMPUHOCAIIMX BpPEH OKPYKAOIIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBILIIIEHUS, YKOJOTHUYECKON KYJIBTYPHI,

OIIbITa ACATCIBHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMCHHUA



PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH H yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HayKH M OOIIECTBEHHOMN MPAKTUKU;

MOHUMAHUS CIHeNU(PUKA XUMHHM KaK HayKd, OCO3HaHUS € poird B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
IIPUPOTHOTO PABHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOMH
UMBWIM3AIUU: B €€ TYMaHUCTUYECKOW HANPAaBJICHHOCTH W BAXHOW POJIM B
CO3JJaHUM HOBOM 0a3bl MaTepHaIbHON KyJIbTYpHl, B PEUICHUH TJ00AIBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M DKOJOTHYSCKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJbI0 TOJyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIIOIB30BaTh XHUMHUYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

HHTCPECCA K IO3HAHUIO, HCCHGHOB&TGHBCKOﬁ ACATCIBbHOCTH,



TOTOBHOCTU M  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUI0 H
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMYHBIX cepax npodeccuoHanbHOMI

JACATCIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpellHero o011ero oopa3oBaHus BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE TMOHATHS, OTPaXKAIOIINE
[EJOCTHOCTh HAy4YHOM KapTUHBI MuUpa U chnenuduKy METOJOB IIO3HAHMUS,
UCITOJIB3YEMBIX B €CTECTBCHHBIX HaykaxX (MaTepus, BEIICCTBO, DHEPTHs, SBICHHE,
mpoliecc, CUCTeMa, Hay4YHbIM (hakT, MPHUHIIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeAOBaHNE, HAOTIOIeHUE, N3MEPEHHUE, DKCIIEPUMEHT H JIPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TO3HABaTEIbHbIE, KOMMYHHKATHBHBIC,
pEryJIsTUBHBIE), oOecnieunBarome GopMupoBaHre (PYHKIIMOHAIBHONW TPaMOTHOCTH
Y COIMAIBHON KOMITETEHIIUH 00YJarONTuXCS;

CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHUPOBO33PCHUYECKHE 3HAHWS W yHUBEpCAIbHBIC ydYeOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpenMeTHble Ppe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMHU

y‘le6HBIMI/I IMO3HAaBAaTCIbHBIMH, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMHA JleﬁCTBHHMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE eiiCTBUSA
1) 6a30Bble JJIOrHYecKUe AeMCTBHUA:
CaMOCTOSITeIbHO  (OPMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,

paccMaTpuBaTh €€ BCECTOPOHHE;



OTpENENSITh TENu JeATEIBbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUU UX
TOCTIKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MTPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIICIISITh XapaKTePHbIC NPHU3HAKA TOHATHA W YCTAHABIMBATh WX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS JUIsi OOBSACHEHMSI OTIEIbHBIX (PAKTOB U
SIBJICHUU

BEIOMpPATh OCHOBAaHWA W KPUTEpUH I KIacCH(PUKAIUM BEMIECTB U
XUMHUYECKUX PEaKITil;

yCTaHABJIMBATh TMPUYWHHO-CJICICTBCHHBIC CBSI3M MEXKAY HM3ydaeMbIMU
SIBJIICHHSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXICHUs (MHIYKTUBHBIC, JEAyKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B pPacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MPUMEHSTH B MPOIIECCEe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIC) MOJICTH, MPEOOPa30BBIBATh MOJICIBHBIC MPEACTABICHUS — XUMHUYECKHMA
3HaK (CUMBOJ) DJIEMEHTa, XUMU4ecKast opMya, ypaBHEHHE XUMHUECKOU peaKIuu —
IpU PEIICHWH YYCOHBIX ITO3HABATEIBHBIX W TMPAKTHUYECKHX 3a7ad, MPUMCEHATH
HA3BaHHBIC MOJICJbHBIC TMPEACTABICHUS NJIs1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJICTh OCHOBAMH METOJIOB HAYyYHOTO TMO3HAHUS BEIIECTB M XUMHUYECKUX
peakuuii;

(GhOopMyIMpPOBATh MEJN U 3a/1a4d UCCIICTOBAHMS, HCTIOIb30BATh IOCTABIICHHBIC
U CaMOCTOSITETHbHO C(HOPMYTUPOBAHHBICE BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI ISl (DOPMHPOBAHUS THUIIOTE3BI IO TPOBEPKE MPABHUIHBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIIAJICTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 33 XOJO0M

polecca, CaMOCTOATEIbHO TMPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIUpOBaTh



000OIIEHNsSI U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOJCIIAHHON paboTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
NEeATEIbHOCTH, IPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB PpEUICHHs] MPAKTUYECKUX 3a/ay, IMPUMEHEHUIO pa3JIMYHbIX METOAOB
HO3HAHMUSL.

3) pabora ¢ uHdopmManueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJsipHAs IUTEPATYpa XUMHUUECKOTO COJEPKAHMSI, CIIPABOYHBIE TOCOOUS, pECYPCHI
WuTepHera), aHanu3upoBaTh HWHOOpPMALMIO pPa3IMYHBIX BUJIOB U  (opM
IIPEICTABIICHUS], KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HENPOTUBOPEYHBOCTb;

(GOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope uHpopManuu, HEOOXOAMMOM JJii  BBIIOJHEHUS Y4YEOHBIX  3a4ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA SA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKONM HH(OpManuen: NpUMEHSTb MeXnpeaMeTHole ((usmyeckue u

MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeCTBHA:

3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHH, BbICKA3bIBATH UICH, q)OpMy.TII/IpOBaTB CBOHU MMPCAJIOKCHUSA OTHOCUTCIIBHO

BBITOJIHEHUS PEIJIOKECHHOMN 3a/1a4H;



BBICTYIIaTh C IMPE3CHTALMEN PE3yJIbTATOB IMO3HABATEIBHOM IEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIbHO WJIA COBMECTHO CO CBEPCTHUKAMH IPHU BBIIOJIHEHUH
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUYECKON pabOThl MO HCCIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaTu3aluu yueOHOro MPoeKTa, U GOpMyIHUPOBATH BBIBOIBI 10
pe3ynbpTaTaM MPOBEAEHHBIX HCCIEIOBAHUN IyTEM COIVIACOBAHMS IO3HLIMA B XOJ€

o0CyXeHrsI 1 OOMEHa MHEHHUSMHU.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NEATEIIBHOCTh, ONpeneNsist €€ Leau M 3aJadd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOJMMOCTH  KOPPEKTHUPOBATh MpeAJiaraéMblii  alrOpuUTM  AEUCTBUM  mIpu
BBIIIOJIHEHUH Y4YE€OHBIX M MCCIENOBaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
3¢ (}exTUBHBI cnocod WX pemeHus € Y4YETOM TMOJYy4YEHUs HOBBIX 3HAHUUA O

BCIICCTBAX U XUMHUYCCKUX PCAKIUAX]

OCYIICCTBJIATH CAMOKOHTPOJIb JEATEIRHOCTH Ha OCHOBE caMoOaHain3a |
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATHBI

[IpeameTHBIC pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 XUMHUHU Ha yriIyO0IEHHOM
YpOBHE Ha ypOBHE CpPEIHEro o0IIero oOopa3oBaHMs BKIIOYAIOT crienu(uueckue s
y4eOHOTO TpenMeTa «XUMUs» Hay4YHbIC 3HAHHWSA, YMEHUS W CHOCOOBI JEHCTBUN TIO
OCBOCHHUIO, MHTEPIPETAIIMA M IPEOOpPa30BAHUIO 3HAHWM, BUIBI JACATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHCHUIO 3HAHUW B Pa3IMYHBIX y4eOHBIX
CUTYallMsIX, a TaK)KE B PCATBHBIX XKU3HCHHBIX CHUTYAIUSAX, CBA3aHHBIX C XHMHCH. B

nporpamMme 1o XuMuu MnpeIMCTHBIC PC3YJIbTAThl IMIPCACTABJICHLI 110 I'OJJaM U3YyUCHUS.

10 KJTACC



[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs
OTPAKAIOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOU
XUMHUH B CHCTEME €CTECTBEHHBIX HAayK M €€ pOoJIi B OOECIEUEHUH YCTOWYMBOTO
Pa3BUTHSL 4YEJIOBEYECTBA B PEIICHUM MPOOJIEM SKOJOTUYECKOM, IHEPreTUYECKON U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUILIMHBI, CO3[JaHUU HOBBIX MaTEpPHAJIOB,
HOBBIX HCTOYHUKOB SHEPTHH, B 00€CTICUCHUH PAIMOHAIBLHOTO TIPUPOAOIIOIH30BaAHNS,
B (OpPMHUPOBAHMM MHUPOBO33pEHUS U OOIIEH KyJbTyphl YEJOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIIMEe TOHITUA — XUMHUYECKUN 3JIEMEHT, aTOM, SIJIPO U AJIEKTPOHHAs
obojouka atoma, S-, P-, d - aTOMHBIE OpOWTAIM, OCHOBHOEC M BO30YXKIAEHHOE
COCTOSIHUA ~aToMa, TuOpuAM3aIius aTOMHBIX OpOWTaliel, WOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTEIEHb OKHCIICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOJHBIN CKeneT, (QyHKIIMOHAbHAs
IpyIna, pajaukai, CTPYKTypHblie (opMynbl  (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), HW30MEpPHUs CTPYKTypHass M TMPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTUYECKAs ), U30OMEPHI, TOMOJIOTHYECKUHN PsiJl, TOMOJIOTH, YIJIEBOIOPOIbI, KUCIOPOI-
Y a30TCOJEpKAIIME OPTraHUYECKHE COEAMHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BRICOKOMOJICKYJISIPHBIE COECMHEHHUSI; TEOPUH, 3aKOHBI (IEPUOUYECKUI 3aKOH
. . MenneneeBa, Teopusl CTPOCHHUS OpraHmdeckux BemectB A. M. bytieposa,
3aKOH COXPAHEHHUSI MACChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALLCHUS SHEPTUM TTPU
XUMHUUYECKUX  pPEaKlMsX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKHX SIBIICHUW; IMPEIACTABICHUS O MEXAHU3MAaX XUMUYECKUX
pEeaKUunii, TEPMOJUHAMHUYECKNX U KUHETHUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAHUs,
O B3aMMHOM BJIMSIHUM aTOMOB M TPYIIl aTOMOB B MOJIEKYyJax (MHIYKTUBHBIA U

Me3oMepHbIi 3 dexTsr, opuentantsl | u Il pona); dakTomornueckue cBeneHUs O



CBOMCTBAaX, COCTaBe, IOJy4YeHUU U OE30MaCHOM HCHOJb30BAHUU BaKHEUIINX
OpraHUYECKUX BEUIECTB B OBITY M NMPAKTHUYECKOW NIEATEIBHOCTH YEJIOBEKa, OOLIUX
HAyYHBIX TMPUHIUNAX XUMHYECKOTO MPOM3BOJCTBA (HAa MpUMEpPE MNPOU3BOJICTBA
MeTaHoJIa, TIepepadoTKu HeDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTUS IIPU
ONMCAHNH COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(pOpMUPOBAHHOCTh YMEHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTaBJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJI OpraHUYECKHX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKUUA U PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuii IIOCPEJICTBOM COCTAaBJICHHUS
AIIEKTPOHHOTO 0ajaHca »3TUX peaklHi, peakuuid HOHHOrO oOOMeHa NyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX HMOHHBIX YPAaBHEHU;

M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJI WIUTOCTPALINU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpraHMYECKMX BEIIECTB IO MX COCTaBy M CTPOCHHIO K ONPEAEIEHHOMY
KJIacCy/Tpynmne COCIMHEHUH, JaBaTh UM Ha3BaHUS IO CUCTEMAaTHYECKOM
Homenkiatype (IUPAC) u mpuBOAWTH TpUBHAIBHBIC HA3BaHUSA JJISI OTAEIBHBIX
MpEeJICTaBUTENIC OpPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJI, TJIULEPHH,
ATUJICHTJIMKONb, (eHosn, dopManbaerus, ameTalbAeru, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHAasl KUCIIOTa, CT€apUHOBAs, OJICMHOBAs, MAaJIbMHUTHHOBAS KHUCIOTHI,
INIMLWH, aJaHWH, MalbTo3a, (PYKTO3a, AaHWJIWH, TWBUHWII, W3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

C(OPMUPOBAHHOCTh YMEHHUS OINPEAENATh BUI XUMUYECKOW CBSI3U B
OpraHUYeCKUX COCAMHEHUSX (KOBAJIGHTHAs W MOHHAs CBS3b, G- U T-CBS3b,

BOJIOPOJIHAS CBSI3b);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemectB A. M. bytiepoBa s 0OBSICHEHHSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOPMHPOBAHHOCT, ~ YMEHHM  XapaKTEepU30BaTb  COCTaB, CTpPOEHUE,
bu3nueckue M XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEICH pa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB: AJIKAHOB, LMKJIOAIKAHOB, AJIKEHOB, aJKaJIHEHOB,
aJKWHOB, AapOMAaTUYECKHX YTJIEBOJOPOJOB, CHOUPTOB, aJbJCTUAOB, KETOHOB,
KapOOHOBBIX KHCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHUHOKHUCJIOT, O€JKOB, YIJIEBOJOB (MOHO-, M- U MOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYH0  CBSI3b  MEXKAY  HHUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMUPOBAHHOCTh YMEHHUS MOJTBEPXKJIAaTh HA KOHKPETHBIX MpHUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOWU CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KpPaTHOCTH M TUTIA KOBAJIGHTHOM CBS3U (G- U TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB H
IPYII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJIOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN Ta3, YrOJib), CIIOCOObI €ro NepepadoTKU U MPAKTHYECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAyYHBIX
MEeTOJaX IO3HaHUsA — HAOJIOJACHUU, U3MEPEHHUH, MOJCIUPOBAHUHU, IKCICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIE oreparuu
MBICJTUTEILHON JCSATEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIICHUE,
CUCTEMATHU3alINIO, BBISIBICHUE MNPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJIS1 U3YUYEHHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MNOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS

0ojice OCO3HAHHOTO ITOHUMAaHHUS CymiHOCTH MAaTCpHuaJIbHOr0 C€JIWHCTBA MHPA,



WCITIOJIb30BAaTh CUCTEMHBIC 3HAHHS 0 OPraHUYECKOW XUMUU I OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHH: TMPOBOJUTH PACUETHI MO XUMUYECKHUM
dbopMmynamM W ypaBHEHUSM XHUMHYECKHUX PEAKIMA C HMCIOJb30BaHHEM (PU3NUECKHUX
BEJMYMH (Macca, 00bEM T'a30B, KOJIMYECTBO BEIIECTBA), XapAKTEPU3YIOIIHNX BEIECTBA
C KOJIMYECTBEHHOW CTOPOHBI: PACUYEThl MO HAXOXKACHUID XUMHUYECKON (POpMyIIbl
BEILIECTBA [0 W3BECTHBIM MACCOBBIM JIOJSIM XHMHYECKHUX 3JEMEHTOB, MPOIYyKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C  TO3UIMH  DKOJOTMYECKOM  Oe30MacHOCTH  MOCIEACTBUSI  OBITOBOM U
MIPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBS3aHHOW C MEpepadOTKON BEIIECTB,
MCIIOJI30BaTh MOJTYUYCHHBIC 3HAHUS JIJI MPUHSTUS TPAMOTHBIX pEIIeHUuM mpobiieM B
CUTYyalUsX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATH U TMPOBOJIMTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3yYeHUE CBOMCTB OpPTraHHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEaKIUU YIIE€BOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJACOJICPKAITUX OPraHUYECKUX BEIIECTB, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOJICHUEM TIPaBUII
Oe3omacHoro oOpamieHusi ¢ BelIecTBaMU U JIAOOPATOPHBIM  00OPYIOBAHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEAOBAaHUS, TMPEACTABIATh B pa3IuyHON  (Qopme
pe3yabTaThl SKCHEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYIOBOM JAEATETBHOCTA B MLEJSIX COXPAHEHUSI CBOETrO 3/I0POBBS, OKpYKarouei
MIPUPOJTHOM CPEebl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEMCTBUS Ha >KUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEILECTB B

IMPOMBIINIJICHHOCTH U B 6BITy C TOYKH 3pCHUA COOTHOUICHUA PUCK-II0JIb34a,



c(OPMHPOBAHHOCTh, YMEHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(POPMAIMKA B PA3IUYHBIX MCTOYHMKAX (Hay4dHas M y4eOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBod MHpopmanuu, UHTepHET U Apyrue), KpUTHUUECKU
aHATM3UPOBATh XUMUYECKYI0 MHGOpMAIHIO, repepadaTeiBaTh €€ U MCIOJIb30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUaIbHOM €IUHCTBE MHUDa,
3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBICHUM TIPUPOJIBI, O MECTE U 3HAYCHUN XUMUU
B CHCTEME €CTECTBEHHBIX HayK U €€ poJih B 00ECIICUCHUHU YCTOMYUBOTO Pa3BUTHS, B
pelIeHn: MPoOJIeM SKOJOTHYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B
pPa3BUTUM MEIUILIMHBI, CO3/JAaHUHM HOBBIX MaTEPHUAIOB, HOBBIX HCTOUYHUKOB HEPTUH, B
o0eCreuyeHn  pPAlMOHAJIBLHOTO  MPUPOJONOJIB30BAaHUS, B (OPMHPOBAHUU
MUPOBO33pEHUS U OOl KyJbTyphl UEJOBEKa, a TaKXKe DKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U MIPUPOJIHOM CpelIe;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATaIOIINE MOHITUS — XUMUYECKUAN PJIEMEHT, aTOM, SIAPO aToOMa, U30TOIIbI,
9JIEKTPOHHAss 00004Yka aroma, S-, P-, O-aToMHBIE OpOWTANM, OCHOBHOE H
BO30Y)X/IEHHOE COCTOSIHMSI aroMa, THOpuAu3alus aTOMHBIX opOuTaned, HOH,
MOJIEKYJa,  BAJEHTHOCTb,  AJEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBsI3b  (KOBAJICHTHAs, MOHHAs, MeETAJUIMYECKas, BOAOPOAHAs),
KpUCTAUTMYECKass pemeéTKka, XUMHUYecKas peakiusi, pacTBOP, DJJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI,  AJEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JIUCCOLMAIINHY,
BOJIOPOJIHBIN  TMOKa3aTelib, OKHUCIUTEIh, BOCCTAHOBUTEIb, TEIJIOBOM 3(PdeKT
XUMHUYECKON peakIuu, CKOPOCTh XMMHUUYECKON peakiuu, XUMHUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUSI JIIEKTPOJIUTHUECKON JUCCOIUALIUN, IEPUOIMUYECKUIN 3aKOH
.. MenaeneeBa, 3aKOH COXpPaHEHHsS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U

IPEBPAILECHHS] 3HEPTUU MPU XUMHYECKUX PEAKLUAX, 3aKOH IOCTOSHCTBA COCTaBa



BEILECTB, 3aKOH JIEMCTBYIOLIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK
XUMHUHU, MUPOBO33PEHUYECKNE 3HAHUS, JIEKAIME B OCHOBE MOHUMAHUS MPUYUHHOCTH
U CHCTEMHOCTHM XMMHYECKHMX SIBJICHHI; COBPEMEHHBIE IIPEICTABICHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJISIPHOM M HAJIMOJIEKYJSPHOM YPOBHSX;
IIPEACTABICHUST O MEXAaHM3Max XWUMUYECKHX PpEAKUUH, TEPMOAUHAMUYECKHX M
KMHETHYECKUX 3aKOHOMEPHOCTAX HUX MPOTEKAaHHsS, O XMMHYECKOM pPaBHOBECHH,
pacTBOpax M JHCIEPCHBIX CHUCTEMax; (PaKTOJOTMYECKHE CBEIECHHUSI O CBOICTBax,
COCTaBe, IMOJIyUeHUU U O€30IaCHOM HCIIOJIb30BAHMM Ba)KHEHWIIMX HEOPraHUYECKHX
BEIIECTB B OBITY M NPAKTUYECKOH JEATEIBHOCTH 4YEJIOBEKa, OOIIMX HAy4YHBIX
NPUHIMIAX XUMUYECKOTO TPOU3BOICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIC NPU3HAKU IOHATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TOHATUS IIPH
ONMCAHUM HEOPTAHMUYECKUX BEIIECTB U UX MPEBPALLECHU;

C(OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMHMUYECKYID CHMBOJIUKY IS
coctaBieHuss  (GoOpMyd  BEUIECTB U YpPaBHEHUH  XMMUYECKHX  PEaKLHUi,
cuctematudeckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJEMEHTOB B COEIMHEHMSX, BUJ XUMHUYECKON CBS3HM (KOBaJECHTHas,
WOHHAs, MeETaJuInyecKas, BOJOPOJHAsA), THUIl  KPHUCTAUIMYECKOM  PEIIETKU
KOHKPETHOTO BEILECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XUMUYECKON CBSI3U M TUIA KPUCTAIUTMYECKON peléTKy, OOMEHHBIN U JIOHOPHO-
aKIETITOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOMW CBSI3U;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKLMH 10 PA3IUYHBIM IIPU3HAKAM (YUCITY U
COCTaBy pEarupyrouIux BEIIEeCTB, TEIIOBOMY 3((dexTy peakuuu, H3MEHEHUIO

CTENIEHEH OKUCIEHUS JI€MEHTOB, OOPATUMOCTH, YYaCTHIO KaTalu3aTopa U JIpyrue);



CaMOCTOSATEIILHO BHIOMPATh OCHOBAHMS W KPUTEPUU IS KIACCU(PUKAIINKI U3YIaeMBbIX
BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKpbIBATh CMBICH MEPUOIMYECKOro 3akoHa [l.
N. MenneneeBa 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTENBHYIO U
MPOTHOCTHYECKYIO (QYHKIINU;

cOPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB ¥ HMOHOB XHMHWYECKHUX JJIEMEHTOB II€PBOrO—YETBEPTOTO MEPUOJOB
ITepunonnueckoii cucremsl .M. MenneneeBa, nCob3ysl MOHATUS «QHEPTETUYECKUE
YPOBHWY», «IHEPIETHUSCKHEC IMOAYPOBHM», «S-, P-, d-aTOMHBIC OpOUTAIIN, «OCHOBHOE
U BO30YXJIEHHOE HPHEPreTUYECKUE COCTOSHHS aTOMay; OOBACHATH 3aKOHOMEPHOCTHU
VM3MEHEHUsI CBOWCTB XUMHUYECKHX JJIEMEHTOB U MX COCIMHEHUW IO IEpUOJaM U
rpymnam [lepunogmueckoit cucrems! J[. 1. MenneneeBa, BaJeHTHBIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX 000JI0UEK;

cOpPMHPOBAHHOCTh YMEHMI: XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKUE CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKAY HEOPIraHUUYECKMMH BELIECTBAMHU C IIOMOIIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

chOPMHPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI IMOCPEICTBOM COCTABJICHHUS D3JEKTPOHHOrO OanaHca
ATUX PEAKIUNA; peakluid HOHHOTO OOMEHAa IMyTEM COCTaBJICHUS WX TOJHBIX H
COKpAILEHHBIX VIOHHBIX YPaBHEHUI; peaKunit TUJIPOJINA3a; peakuuii
KOMILIEKCOO0Opa3oBaHusl (Ha MPpUMEPE THIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUSA );

c(hOpPMUPOBAHHOCTh yMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTECKAHUS
XAMHUYECKUX PEAKIHM C YYETOM HMX SHEPreTHUYECKUX XapPAKTEPUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTH XUMHUUYECKOW pEakIMd B 3aBUCMMOCTH OT Pa3JIMYHbIX
(GhakTOpoB, a TaK)Ke XapaKTep CMEMICHHS XUMUYECKOTO PABHOBECHUS TOJ BIUSHUEM
BHEIIHUX Bo3aekcTBuil (mpuniuin Jle [larensbe);

cOPMHPOBAHHOCTh YMEHUSI XapaKTEpPU30BaTh XUMUYECKHUE PpEaAKIIH,

JIC)KAME B OCHOBC IIPOMBIIIJICHHOT'O ITOJTYYCHUS cepHoﬁ KHCJIOTBI, aMMHaAKa, 06HII/IC



HAy4YHbI€ TPHUHLHUIBI XUMHYECKHX MPOHU3BOJACTB; L€JIecO00pa3HOCTh MPUMEHEHUs
HEOPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY € TOYKH 3pPEHUs
COOTHOUIEHMSI PUCK-TIOJIB3a;

c(OpPMUPOBAHHOCTh BIIAJCHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBJIEHUNM TpUpOAbl — HAONIOAEHHE, HU3MEpPEHHE, MOJEIMPOBAHUE,
HKCIEPUMEHT (pealbHbI M MBICICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3T 3HAHUS MIPU SKCHEPUMEHTAIBHOM HCCIIEJOBAHUN BEUIECTB U
JUIsL OOBSICHEHHSI XUMHUECKUX SIBJICHUH, UMEIOIUX MECTO B MPUPOJIE, MPAKTUYECKON
JeSATEIbHOCTH YEJI0BEKA U B TOBCEAHEBHOM KU3HU;

c(OpMHPOBAHHOCTh YMEHHUS BBISBIISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
NOHATUSAMU W TPEJACTABICHUSAMU JPYTUX ECTECTBEHHO-HAYUYHBIX MPEIAMETOB JUIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSl MPOBOAUTH PACUYETHl: C HCHOJb30BAHUEM
NOHATUH «MaccoBasl JIOJs BEUIECTBA B PAcCTBOPE» M «MOJSIpPHAs KOHUEHTPALUS»;
Macchl BELECTBA WK 00bEMA Ia3a M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WIH
00BEMY OJIHOTO M3 YYACTBYIOIMX B PEAaKIIMU BELIECTB; TEIIOBOro 3 (dexTa peakuuu;
3HAYEHUs] BOJOPOAHOIO IIOKA3aTessl PacTBOPOB KHUCIOT M IIENOYEH C HM3BECTHOU
CTENEHbIO JHCCOLMALMK; Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) NPOAYKTa
pEaKlnH, €CIM OJHO U3 UCXOJHBIX BEIECTB AAHO B BUJE PacTBOpa C ONPEIEIEHHOM
MacCoBOM A0Jiel pacTBOPEHHOIO BEIIECTBA WIJIM JIaHO B U30BITKE (MMEET MPUMECH);
JIOJTU BBIXOJ1a POAYKTA PEaKi; OObEMHBIX OTHOLICHHM ra3o0B;

c(OpPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IJIaHUPOBATh U MPOBOAMTH
XUMUYECKUN SKCIEPUMEHT (TIPOBE/IEHNE PEaKIMil HOHHOTO 0OMEHa, MOATBEPKICHHE
KaueCTBEHHOI'O0 COCTaBa HEOPTraHWYECKUX BEILECTB, ONPEIECICHUE CPENbl PACTBOPOB
BEILECTB C MOMOIIBI0O MHAUKATOPOB, U3yYEHUE BIMSHUS Pa3IUYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUYECKOM pPEAaKLUHU, PEIICHHE SKCIEPUMEHTAIBHBIX 337ad [0 TeMaM
«Metamney u «Hemeramnb») ¢ cobm0aeHHEM MpaBuil O€30MacHOTO OOpalIeHHs

BEIIECTBAMU U JabOpaTOpHbIM  00OpyJIOBaHUEM,  (QOpPMYJIHpPOBATH  IIEJb



WCCJICIOBAHUSI, TPEACTABIATh B PAa3IUIHON (OpMe pe3yiabTaThl JKCIEPUMEHTA,
aHAM3UPOBATh M OIEHUBATh MX JOCTOBEPHOCT;

c(OpMUPOBAHHOCTh YMEHHUI: COOTIONATH MTPaBHIIA MTOJIb30BAHUS XUMHYECKOH
MOCyJI0M ® JabopaTOpHBIM O0OpYAOBaHWEM, OOpamIeHUs C BEIIECTBAMH B
COOTBETCTBHHM C HWHCTPYKIHMSIMH TIO BBIIIOJHEHHIO JIA0OPATOPHBIX XHUMHUYECKUX
OIBITOB, O3KOJOTUYECKH IeJecoo0pa3HOro TMOBEACHUS B OBITY H  TPYAOBOH
NEATETLHOCTH B IIETSAX COXPAHEHHUS CBOETO 37I0POBbBs, OKPYXKAIOMEH MPUPOTHON
Cpelbl U JOCTHXEHUS €€ YCTOWYMBOTO pa3BUTHS, OCO3HABATh OIACHOCTH
TOKCUYECKOTO JCHCTBUSA Ha J>KMBBIC OPTraHW3MBI OMPEICIEHHBIX HEOPTaHUYCCKUX
BEILIECTB, MOHUMAas cMbIch noka3arens 11/1K;

c(hOpPMHUPOBAHHOCTh, YMEHUMN: OCYIIECTBIATH IIEJICHANPABICHHbBIN IMOUCK
XUMUYECKON MH(POPMAIMKA B Pa3IUYHBIX MCTOYHUKAX (HaydHas M y4cOHO-HaydHas
JUTEpaTypa, cpeiacTBa MaccoBod MHpopmainuu, UHTEpHET U Apyrue), KPpUTHUECKU
aHAIM3UPOBATh XUMUYECKYI0 HHGPOpMAIHIO, riepepadaThiBaTh €€ U HCIOJIb30BaTh B

COOTBETCTBHHM C IMOCTABJIECHHON y4eOHOM 3a1ayueil.
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bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCIOTHL. ClI0KHBIE 21
https://m.edso00.ru/d69df650
a¢upsl. Kupbl
bu6mmorexka [IOK
3.3 VriaeBoasl 9
https://m.edso00.ru/d69df650
Hroro no pazneny 41
Pa3neun 4. A3orcoaepskamue OpraHi4ecKue coeJuHEeHH
bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKHUCTTOTHI. benku 12
https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUA
bu6mmoreka [IOK
5.1 BbIcOKOMOIEKYISIpHBIE COEMHEHMS 6
https://m.eds00.ru/d69df650
Hroro 1o pasneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



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

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bubmuoreka [IOK
11 u Ilepnonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemeHToB /1. 1. Meneneena
1o Crtpoenue BemiecTBa. MHOrooOpasue 1 1 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
1.3 XUMHYECKUE PEAKIUN 19 1 3
https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubmmoteka IIOK
2.1 Hewmeramisl 31 1 3
https://m.edsoo.ru/2dd57f24
bubnunorexa LIOK
2.2 Mertamibl 23 1 2
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54

Paszngena 3. XumMus U ;KM3HL



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

MeToabl TO3HAHUS B XUMUN. XUMUS U bubnunorexa LIOK
- KHU3Hb ° https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/2dd57f24

HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KoanyecTBo 4acosB

Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
bubnunoreka LIOK
1 MIPE/ICTABJICHHUE O 1
https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHuIECKUX
COCMHEHUI
DJIEKTPOHHOE CTPOCHUE aToMa
yriepojia (0CHOBHOE U
) bubnmorexa LIOK
2 BO30Y)KIEHHOE COCTOSTHHS). 1
https://m.edsoo.ru/Oce6fd4c
BasneHTHBIE BO3MOKXHOCTH
aToma yriepoja
XumMmudeckas CBS3b B
OPTraHUYECKUX COCTMHECHMSIX.
but6mmorekxa [IOK
3 Mexanu3Mbl 00pa30BaHUs 1
https://m.eds00.ru/8d39f5c8
KOBAJIEHTHOM CBSI3HU, CIIOCOOLI
pas3psbiBa CBs3ei
4 Teopus crpoenus 1 bu6muoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8

OPraHUYECKUX COCTMHEHUM A.

M. Bytneposa

https://m.edsoo.ru/9e595ch8

Bunsl nzomepun: CTpykTypHas,
POCTPAHCTBEHHAS.
DneKTpoHHBIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX

COEIMHEHUI

bubnunoreka LIOK
https://m.edsoo.ru/b0e61661

[Ipencrasienue o
KJIaCCU(UKALIUN U
CHCTEeMaTHUYECKast
Homenkiarypa (IUPAC)

OpPraHMYECKUX BEIIECTB
Knaccudukanus peakimii B
OpTaHUYECKON XUMUU
Cucremarusanus 1 00001eHne

3HaHUH 110 TEME

bubmuoreka [{OK
https://m.edsoo.ru/c212dd21

bubmmoreka IIOK
https://m.edsoo.ru/ba5706aa

bu6mmoteka IIOK
https://m.edsoo.ru/87a37cab

AJKaHbl: TOMOJIOTHYECKHUH psi,
obmas popmyna,
HOMEHKJIaTypa U U30Mepus,
JNIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOCHHE

MOJICKYJI

but6mmorekxa [IOK
https://m.edso0.ru/25a14636



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

10

duznueckre 1 XUMUYECKUE

CBOMCTBA aJIKAaHOB

bubnunoreka LIOK
https://m.edsoo.ru/3137711c

11

12

Haxoxnenue ajikaHoB B
npupoje. CriocoObl oTydeHHsI

U IPUMCHCHUEC aJIKaHOB

[ukmoankansl: oOmas
bopmyna, HOMEHKIaTypa U
U30MepHsl, 0COOEHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CIIOCOOBI IOJyYEHUS U

IMPUMCHCHHC

bubnunorexa LIOK
https://m.edsoo.ru/259b0a5hb

bubnuoreka [{OK
https://m.edso0.ru/156730d2

13

14

Pemenne pac4€THbIX 3a1a4 HA
OIIpEIETICHUE MOJIEKYIIIPHON
(bopMyIbl OPraHUYECKOTO
BEIIECTBA I10 MACCOBBIM JI0JIAM
aTOMOB 3JIEMEHTOB, BXOSIINX
B ero cocras. CucremaTuzanus

1 00001IeHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTHYECKHUH psif,
oOmas popmyna,
HOMEHKJIaTypa, JJIEKTPOHHOE U

IPOCTPAHCTBEHHOE CTPOEHUE

bu6nmorexa LIOK
https://m.edsoo.ru/bf84d8eb

but6mmorekxa [IOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

MoJiekys. CTpyKTypHas ¥ Luc-

TPaHC-U30MECPUA aJIKEHOB

duznueckre 1 XUMUYECKUE

bubnunorexa LIOK
15 cBoMcTBa ajnkeHoB. [IpaBuiio
https://m.edsoo.ru/21069ccd
MapkoBHUKOBA
16 CriocoOsblI MoTy4eHus u bubmmoreka [JOK
MIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckast padora Ne 1 mo
bubnunoreka LIOK
17 teme "[lonydyenue sTuiieHa u
https://m.edsoo.ru/0941eed8
U3y4YEHUE ero CBOMCTB"
Pemenue pacy€rHbix 3a1a4 Ha
18 orpezieNieHue MOJIEKYIPHOM bubmmoreka [JOK
(bopMyITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKagueHbl: CONPsKEHHBIE,
U30JTMPOBAHHBIE,
bubnmorexa LIOK
19 KyMYJUPOBaHHBIE.
https://m.eds00.ru/04298c0a
Oco0GeHHOCTH AIIEKTPOHHOTO
CTpOCHUS
20 XUMHUYECKUE CBONCTBA but6mmorekxa [IOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d
21 CrniocoOslI nosydeHus u bu6muoreka [JOK



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d

IMPUMCHCHHUC AJIKAJHCHOB

https://m.edsoo.ru/1aa81660

AJIKMHBI: TOMOJIOTUYECKUH PsiJI,

obmras popmyina,

bubnunorexa LIOK
22 HOMEHKJIaTypa, AJIEKTPOHHOE U
https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MYECKHE CBOMUCTBA
bubnuoreka [IOK
23 XUMHYECKHE CBONCTBA aJIKMHOB
https://m.edso0.ru/23493a93
” KauectBennsie peakiuu Ha bubmmoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o CriocoOsblI MoTy4eHus 1 bubnnorexa [JOK
MIPUMEHEHNE aJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o
bu6nmorexa LIOK
26 YpaBHEHUIO XUMUUYECKON
https://m.edsoo.ru/5db8e526
peaxiuu
- Cucremarusanus 1 00001eHne
3HAHUM 110 TEME
ApEHBI: TOMOJIOTHYECKUH PSI,
oOmas popmyna,
but6mmorekxa [IOK
28 HOMEHKJIaTypa. DJIEKTPOHHOE U

IPOCTPAHCTBEHHOE CTPOEHHE

MoJIeKyJ OeH30J1a U TOIyoIIa,

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

uX (pU3NYECKHe CBOWCTBA

XUMHUYECKUE CBOWCTBA apEHOB:

bub6nmoreka [IOK

2 pEaKLIHUU 3aMEILCHUS https://m.edsoo.ru/a44alae4
XHUMHYECKUE CBOMCTBA aPEHOB:
bu6nmoreka [IOK
30 peaKIy MPUCOCTUHEHNS,
https://m.edsoo.ru/a44alae4
OKHCIICHHE TOMOJIOTOB OEH30I1a
Oco0EeHHOCTH XUMHUYECKUX bubmuoreka [IOK
- CBOMCTB CTHpPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA
oTpeieJICHUuE MOJIEKYJISIPHOM bubnmnorexa [JOK
% bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BeIeCTBa
CnocoObI noydeHus u bubmuoreka [IOK
> IIPUMEHEHNE apEHOB https://m.eds00.ru/6f717d09
I'eneTnueckas CBSI3b MEKITY
34 pa3IMYHBIMU KJIacCaMu
YIIIEBOIOPOAOB
Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEAKIIHIA.
% Cucremaru3zanus 1 000011eHne
3HAHUM 1O TeEME
36 [Ipuponansiii ra3. [lonyTHele



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

HE(TSHbIE ra3bl

37

KameHHBI# yroyb U MpOILyKThI

ero nepepaboTKu

bub6nmoreka [IOK
https://m.edso00.ru/69b3398b

38

Hed1b 1 criocobs! e€
nepepabotku. [Ipumenenue

IPOAYKTOB NepepadoTKu HEPTH

bu6nmoreka [IOK
https://m.edsoo.ru/21f9de78

39

TI'enernueckas cBsI3b MCXKOY
Pa3IMYHbIMH KJIaCCaMU

YIIEBOIOPOIOB

40

41

l'anorenonponsBoHbIE
YIJIEBOJIOPOIOB: ANEKTPOHHOE
CTPOECHHE; PEeaKIUU 3aMEeIICHHS

rajJorcHa

JlelicTBue meno4Yen Ha
rajioreHIpoU3BOAHbIE.
BiaumoneiicTue
JUTAJIOTCHAJIKAaHOB C MAarHHEM U

OMHKOM

bubnunoreka LIOK
https://m.edsoo.ru/82b4d759

42

43

CucreMmarusanus 1 00001eHne
3HAHUI TIO pa3aeny

"VYranesonopoast"

KonTponbhas pabota no teme

but6mmorekxa [IOK
https://m.edso00.ru/20e89f22

but6mmoreka [IOK



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

"VrineBonopoasr"

https://m.edso0.ru/95c¢9e298

IIpenenbHble OHOATOMHBIE

CIIMPTHI: TOMOJIOTHYECKHI pAan,

obmas popmyina, cTpoeHHe

bubnunoreka LIOK
44 MOJIEKYJI, U30MEpH,
https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kkinaccupukanus, pusmueckue
CBOICTBA
XUMHUYECKUE CBOMCTBA
bubmuoreka [{OK
45 MPEACIIbHBIX OJTHOATOMHBIX
https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosryueHust 1
bubnunoreka LIOK
46 MIPUMEHEHNE OJTHOATOMHBIX
https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢pupsi:

47 HOMEHKJIaTypa U U30Mepus, bubmmnoreka HOK
0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XAMHYECKHX CBOMCTB
MHoOroaTOMHBIE CITUPTHI:

48 STUJICHTJIMKOJb U TJIMIEPUH, UX bubnmnoreka [JOK

(1)I/I3I/I‘-IeCKI/Ie U XUMHUYCECKHUEC

CBOMCTBA

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa

CriocoObI nostyueHust u

bubnunorexa LIOK
49 MIPUMEHEHUE MHOT'0ATOMHBIX
https://m.edsoo.ru/d12e567d
CIIPTOB
®deHoII: CTPOCHUE MOJICKYJIBI,
5 bubnunoreka LIOK
50 (bu3HYecKre CBOMCTBA.
https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH eHoIa
bubnuoreka [IOK
51 XuMH4ecKkue cBoicTBa (heHoa
https://m.edso0.ru/037ca5f9
- CriocoOsblI MoTy9eHus 1 bubmmoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne 2.
- Pemrenne skcniepruMeHTATBHBIX bubmmoreka [JOK
3a1a4 1o teme "CoupTel U https://m.edsoo.ru/fd0ced09
¢deHnomnsr"
£ CucremaTu3anus u 0000IIeHNE bubnmoreka [JOK
3HAHUM 110 TEME https://m.edso0.ru/1810cb9b
AnbAeTUuAb U KETOHBI:
AIEKTPOHHOE CTPOECHHE
- KapOOHUJIBHOM TPYIIIIbI; bubnuoreka [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyna, uzomepus u

HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

AJIBI[CFI/II[BI 1 KCTOHBI:

5 bubnunorexa LIOK
56 (dU3HUYECKHEe CBONCTBA; pEaKIINU
https://m.edso0.ru/c887425¢c
MIPUCOCTUHCHHS
Peakuyu oxuciieHus u
bubnunoreka LIOK
57 KaueCTBEHHBIC PEAKIIUU
https://m.edsoo.ru/a393baa9
aJbJECTU0B U KCTOHOB
- Crioco0b! nostyueHust Bu6moteka [JOK
albIETHI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTIbHBIC
- KapOOHOBBIC KHCIIOTHI, bubnunoreka LIOK
O0COOEHHOCTHU CTPOECHHUSI UX https://m.edsoo.ru/fecO0b113
MOJIEKYJT
H3oMepus u HOMEHKIIaTypa
bubnmorexa LIOK
60 KapOOHOBBIX KHUCIIOT, HX
https://m.eds00.ru/700cc87b
¢duznueckue cBoiicTBa
XHUMHUYECKHE CBOMCTBA
bubnmorexa LIOK
61 MpeIeTbHBIX OJHOOCHOBHBIX
https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OcoOEeHHOCTH CBOMCTB
6 MYpPaBbUHOH KHUCIIOTBI. bu6muoreka [JOK

MHoroo0pasue kapOOHOBBIX

KHUCJIOT

https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71

Oco0EeHHOCTH CBOKUCTB:
HENPEICTbHBIX U

ApOMATHYCCKUX Kap6OHOBBIX,

bub6nmoreka [IOK
63 JTUKapOOHOBBIX,
https://m.edso0.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BhICIIUX
KapOOHOBBIX KUCIIOT

64 [ToHsiTHE O MPOU3BOIHBIX bubmmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CriocoObI mosryueHust 1

bubnunoreka LIOK
65 MIpUMEHEHNE KapOOHOBBIX
https://m.eds00.ru/7c065¢9d
KHUCIIOT
CrnoxHnble 3¢upsl:

56 TOMOJIOTHUECKUI psijI, oO1as bubmuoreka [IOK
dopmyna, usomepus u https://m.edsoo.ru/adfffe6d
HOMECHKJIaTypa

67 DOu3nYeCKUue U XUMUUECCKHIE bubnmorexa LIOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o

68 YPaBHEHUIO XUMHAYECKON

peakuuu, Ha OIpeesieHre

MOJIEKYJISIPHON (HOpMYJIBI



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

OpTraHU4Y€CKOro BCUICCTBA

[IpaxTuueckas padora Ne 3.

Pemenne skcniepuMeHTaIbHBIX

bub6nmmoreka [IOK

69
3amay o Teme "KapOoHoBbIe https://m.eds00.ru/486671fb
KUCJIOTHI. CitoxHBIE dpuph!"
XKupsr: crpoenue, puznueckue
) bubnunoreka LIOK
70 1 XUMHYECKHE CBOICTBA
https://m.edso0.ru/al9c5b98
(ruzmposus)
Oco0eHHOCTH CBOICTB JKHUPOB,
- COJIEpXKaIINX OCTaTKH bubnunoreka LIOK
HEIPEACIIbHBIX )KUPHBIX https://m.edso0.ru/b0331922
KUCHOT. Kupbl B IpUpOJIe
Mpb11a KaK COJIM BBICIIAX
KapOOHOBBIX KHUCIIOT, UX
5 bubnmorexa LIOK
72 Moroiiee aerictsue. Ilonsitue o
https://m.eds00.ru/3c566565
CHHTETUYECKHUX MOFOITUX
cpenctBax (CMC)
I'eHeTnveckas cBSI3b
73 YIJIEBOIOPOAOB U bu6muoreka [JOK
KUCIIOPOACOAEPHKAIIAX https://m.eds00.ru/56790c96
OpTaHWYECKUX BEIECTB
74 Pacuérel no ypaBHEeHUsIM



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

XAMHYECKHUX PEaKui

Cucremarusanus U 00001eHue

bub6nmoreka [IOK

75
3HaHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61mas xapakTepucTHKa

76 YIJIEBOAOB M KilacCH(pUKanus bubnuoreka [JOK
yII€BOIOB (MOHO-, 1U- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHU/Ibl)

MoHocaxapuapl: GU3NIECKUE
. bubnunoreka LIOK
77 CBOICTBA U HAXOXICHUE B
https://m.edsoo.ru/b4bdda2d
npupojie
[IpuMeHeHune TIFOKO03bI, €€
bubnunoreka LIOK
78 3HaueHUE B
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIbBHOCTH OpraHu3Ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bubmmoteka IIOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapuJIOB
[Tonucaxapuael: cTpoeHue

80 MaKpOMOJIEKYJ, pU3NYECKUE U bubnuoreka [IOK
XMMHYECKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE

81 [TonsiTrie 006 NCKYCCTBEHHBIX bu6muoreka [JOK



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

BOJIOKHax

https://m.eds00.ru/6216e766

Pewenne pacdeTHsIX 3a1a4 Ha

OMNpCACIICHUC TOJIM BbIXO4a

bub6nmmoreka [IOK

82
MPOAYKTA PEaKIMu OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
83 Cucremaru3zanus 1 0000IICHUE bubnuorexa [JOK
3HaHUU 1O pa3zeny https://m.edsoo0.ru/08d4364c
KonTtponpsHas padora o Teme
bubnunoreka LIOK
84 "Kucnopoacoaeprxaniue
https://m.edso0.ru/42c6678e
OpPraHUYeCKHUE COCTUHEHUS"
AMWHBI: KTacCu(pUKAIIHS,
CTpOEHHUE MOJIEKYJ, 0011as
bubmmoteka IIOK
85 dbopmyia, u3omepus,
https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOMCTBaA
86 XuMudeckue CBOHCTBA bu6nmorexa LIOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHNE aHUIINHA,
bubnunorexa LIOK
87 0COOEHHOCTH XUMHYECKUX
https://m.edso0.ru/39cd21f1
CBOMCTB aHHMJIMHA
88 CnocoOsI ToTy4YeHus 1 bubnmnorexa [JOK

pUMEHEHHEe anu(paTHIeCKuX

https://m.edsoo.ru/eal38763



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

aAMHHOB

AMMHOKHUCIOTHI: HOMEHKJIATypa

U u30Mepus, GU3NIecKue

bub6nmmoreka [IOK

89
cBoyicTBa. OTaenbHbIE https://m.edsoo.ru/d1773e80
MIPEACTABUTENH 0-aMUHOKHCIIOT
XUMHUYECKHE CBOUCTBA
aMHHOKHCJIOT, UX
bubnunoreka LIOK
90 OHMOJIOTHYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
amMuHOKuCIOT. CHUHTE3 U
THIPOIIU3 TICTITHIOB
o1 benku kak npupoaHbie bubnuorexa [IOK
MOJIUMEPBI; CTPYKTYPhI OCJIKOB https://m.edso0.ru/429e9899
5 bubmmoteka IIOK
92 XHUMHUUECKHE CBOIICTBA OEIKOB
https://m.edso0.ru/6237306d
A3zoTtcoaepikaiue
TeTePOIMKINYECKIE
bu6nmorexa LIOK
93 coenuHeHus. HykinenHoBbie
https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ounonoruveckas poib
[TpakTiueckast paborta Ne 4.
but6mmorekxa [IOK
94 Pemenue skciepuMeHTaIBHBIX

3aaa4d 110 TEME

https://m.edsoo.ru/8e3c02d1



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

"AzoTcoaepkaiue

OpPraHUYEeCKHE COCTUHEHUS"

[IpaxTuueckas padora Ne 5.

o Pemenue sxcriepuMeHTaTIbHBIX ) 1 bubmmoreka [JOK
3azad4 mo reMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6

OpraHUYECKUX COCTUHECHUM"

KonTponbHas padoTa 1o Teme
bubnunoreka LIOK

96 "A3o0TcoaepKamme 1 1
https://m.edsoo.ru/ce561bc7

OpraHUYecKHue coequHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU

BBICOKOMOJICKYJISIPHBIX
bubnuoreka [{OK

https://m.edsoo.ru/7aa63ebd

97 COGI{I/IHGHI/Iﬁ 1 METOAbI UX 1

CHUHTE3a —II0JIMMEpHU3alluia 1

MOJIMKOHACHCALINS
03 Ilmactmaccel. YTunuzamnus u . bu6mmoteka IIOK
nepepaboTka MmiacTuka https://m.edso00.ru/82242e0f
DnacToMepbl: HaTypaJIbHbIN
bubmmoteka IIOK
99 CUHTETHUYECKHE KAYUIYKH. 1
https://m.eds00.ru/246103ec
Pe3una

Bonokna: HatypanbHbIe,
but6mmorekxa [IOK

100 HCKYCCTBEHHBIE, 1
https://m.eds00.ru/5963a601

CHHTCTHYCCKHUC. HOHI/IMepBI



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

CIICHHUAaJIbHOI'O HAa3HAYCHU A

[IpaxTuueckas padora Ne 6.

Pemenne skcniepuMeHTaIbHBIX
101

3azad4 mo treMe "Pacro3HaBanue

I1acTMacc U BOJIOKOH"

O060011eHNEe U CUCTeMAaTU3AIHS

U3y4EHHOI'0 MaTepuaia 1o Teme
102

"BbICOKOMOJIEKYIISIpHBIE

coenuueHus"

OBIIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

102

bub6nmmoreka [IOK
https://m.edsoo.ru/3aebd77a

bubnunoreka LIOK
https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET
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