AkynoBa
OkcaHa
BuktopoBH
a

Mognucan: Akynosa OkcaHa
BuktopoBHa

DN: O="MKOY "" Fumnaausi 1",

CN=AkynoBa OkcaHa BukToposHa,
E=gimnaziyak@yandex.ru
OcHoBaHue: A sBNsitOCb aBTOPOM
3TOro AOKYMEHTa
MecTononoxeHue: mecto
noanucaHus

[ata: 2024.09"2505:19758¥0300" —
Foxit PDF Reader Bepcusi: 11.2.1

MHWHMCTEPCTBO ITPOCBEIEHUS] POCCHNCKOM ®EJEPALINA
Munucrepcerso o6pazoBanus CTaBponoibCKoro Kpas
Anvununcrpauusi Kpacnorsapeiickoro MyHHIHNAILHOIO OKpyra

MKOY "T'umuazust Ne 1"

PACCMOTPEHO COI'JJACOBAHO YTBEPXKXJEHO

«umuazus Nel»

PykoBoautens MO 3aMeCTHTENb AUPEKTOpa Ifnpelcro MKO

/Kpacuokytckas / 1o YB}) & 0O.B. Axynosa
% Y %
ITporoxon Ne 1 p 4 T.H. Kapareepa Npuxa3 Ne 132 ofs
0129.08.2024 r or 29.08. 2024 r. 01-29.08.2024 .

PABOYAS IPOT'PAMMA

y4eGHoro Kypea « XuMHus»»
i oby4aromuxcs 10a xnacca

Vuurens : KpacHokyTckas A.B.

c. Kpacuorsapaeiickoe 2024r



HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TnONOKeHHW «CrTparermm pasBUTHS BocHUTaHuA B Poccuiickon
®epnepanuu Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BaATEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIUMCS YCJIOBHSIM KU3HHU B COLIMYME, a TaKKe IS
MPOJOIKEHUS OO0yUeHHsS B OpraHuU3alusax MpodecCUOHATBLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0O  WHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIAEMbIC MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(POPMAIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW oOecrneynBaeT
MOJIyYeHHE NPEACTaBICHUS O LEeNAX, COAEpX aHuu, oOIIed cTpaTeruu
oOyd4eHUs, BOCIUTAHUS U PA3BUTHS OOYyYaIOIMIUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpUBaET
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX TOCTIDKCHHN OOyJaronuxcs B
pamMKax HTOTOBOM arrectau B (GoOpMe E€AHUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTAaHAaBIMBAET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHIEIbHBIX Npoduiei, mnpeaycMaTpUBaeT
pacrmpejiefieHie W CTPYKTYpPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTAEIBbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3aa4 U3y4yeHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENIbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IPOrpamMMe MO XMUMHH IPEAYCMOTpEHa
MPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO  XUMHUHU
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHUs y4eOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpOBHEH B cHCTEMeE
nudpepeHIupoBaHHOTO OO0yYEHMsI Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHUS
XUMHUSL Ha YpOBHE YINIYOJIEHHOTO M3Yy4YeHHUsI HaNpaBJleH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOTIO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINUX OMpPENeEHHBIN TPO(UIIb
oOyueHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIEr0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHHpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHON MPOTPaMMBI CpeHero ooOIero oOpa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay
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BOCIIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
OOOOLIEHHBIX  CIIOCOOOB  JEATENBHOCTH, HMEIOIUX MEXIUCUUIUIMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocTaBnsomyMH MpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuueckas Xxumush». [lpu onpeneneHnn noaxonoB K oT0Opy U CTPYKTYpHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHaTel nojokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cogaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYeCcKass XHMHSI» COCTABISIET COBOKYIHOCTH IIPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucreMa
3HAHMI MOJy4YaeT ONpeaeiIEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJN€HHOM YpOBHE M3y4eHMs MpeaMera oOecreyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMbBIX C TOUKH 3PEHUSI XUMUYECKON KMHETHKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuonnueckou
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSACHSAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN NpH e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUIIOB ~ peakuud  JOmojHseTcss  (opMHpOBaHMEM  IpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPpOLeccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpNKAHHE KypCOB XHMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB OMpPeaeIEHHOTO poduiis (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa IS KJIacCOB XUMHUKO-(PU3NYecKoro mpoduius 0osbiioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mo obmel xumuu. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM CcIllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUM B XUMUU U B (PU3HKE: AaTOMHO-
MOJIEKYJIsSIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXPaHEHUS
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MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO e BpemMs B coaepkKaHMM IIpeAMETa I  KJIACCOB XUMHKO-
ounonoruyeckoro npoduiast OoNbIIUI yAENbHbII BeCc OyleT UMETh OpraHudeckas
xumusi. B »3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH it Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpUMEpPY, TAKHUE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEACTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YCHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnnane ¢opMupoBaHHs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MIPUMEHEHHSI HAYUHbBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MaremaTuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaJTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  PEHICHHMH  IpolsemM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TAaKXKe JKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOHOM CpelIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIaMEHTATbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAaAMOJIEKYJISIPHOM, O  TEPMOJAMHAMMYECKUX MU
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O
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XUMHUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mMHX
HAyYHBIX MPUHIIATIAX XHMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y oOy4arommxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUHN JUisi OOBSICHEHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSCHEHUS U
MPOTHO3WPOBAHUS SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIINI 3KOJIOTHYECKOW 0€30MacHOCTH MOCIIEICTBUNA
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKAM  TPOM3BOACTBOM, HCIIOJIB30BAaHUEM H  IepepabOTKOM
BEIIIECTB;

e yriayOJieHWe TPEACTABICHHM O  HAy4HBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS! YMEHHUI OpPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYCCKHUX SIBICHHM, WMEIOIMNX MECTO B
PUPOJIE, B MPAKTHICCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzamuu MepBOOYCPEAHBIX BOCIMUTATEIBHBIX M PAa3BUBAIOIIUX
GyHKUIMNA TETOCTHOM CHUCTEMBI CPEHEro oOIIero oO0pa3oBaHUs NPHU WU3YYCHUU
npeaMera «XuUMHUS» Ha  yrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TaKue IeNU U 331a49H, KakK:

e BOCIMHTAaHHE YOCKIEHHOCTH B IIO3HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUSI K TMPOIIECCY TBOPYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKIAAHBIX HMCCIEIOBAHUNA B XUMUH, (DOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIIMM K OOYYEHUIO U TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO HAa  OCHOBE  yCBOGHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaromuxcs, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIIEHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBbI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opMupoBaHHME YMEHHMI W HABBIKOB Pa3yMHOTO IPHUPOJIOIOJIE30BAHUS,
Pa3BUTHE DKOJOTHYECKOUN KYJIBTYPBI, TPUOOpPETEHUE OMBITa OOIIECTBEHHO-
MTOJIE3HON DKOJIOTMYECKOMN AEATEIBHOCTH.

OO1ee 4yncao0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU Ha yriyOJeHHOM
YpOBHE CpemHero obmiero odpazoBaHusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henentwo), B 11 kiacce — 102 yaca (3 gaca B HefIeni0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMMHUHW, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsSIHUS. BasnieHTHbIE BO3MOKHOCTM aTroMa yriepoaa. XuUMHUYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THUOpUIM3AIMM aTOMHBIX opOuTtanei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIax
opranuyeckux BemecTB. [loHsATHE O CBOOOAHOM pajgukane, Hykieopuie u
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OpraHUYEeCKUX CcOoequHEeHUH. MoeKkyaspHble W CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalEHHas,
ckenetHas. M3omepus. Bunabl wn30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o KiIaccupUKAIMKU OpraHUYecKux BemlecTB. [loHsTHe O
dbyukiuoHansHOM rpytie. 'omonorus. 'omonornyeckue psaasl. CucremMaTuyeckas
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobenHoct U Kiaccuukaius OpraHudecKux peakiuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPraHUYECKOW XUMUMU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, ONBITHl MO MPEBPALICHUID OPraHMYECKUX BEIIECTB IPHU HATPEBAHUU
(taBneHue, OOYTIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYT
OpPraHWYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuil psj ajkaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuan3anys aTOMHBIX OopOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
QJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMH 3aMELICHUS, W30MEpPU3aLINH,
JNETrUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKNHra, ropenus. [Ipencrasienue o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaIKaHOB. CroCOObl MOJyYEHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AalKeHOB, SP°-
ruOpuau3anysl aTOMHBIX OpOHWTanel yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMerpuyeckas (muc-TtpaHc-) uzoMepus. @DHU3MYECKHE CBOMCTBA  AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3M, MOJMMeEpU3aunu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBsI3b. CIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaneHoB (CONpsuKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObI MOMYyYEHUs U IPUMEHEHUE aTIKaJUEHOB.

Anxunbl. ['oMonoruueckuii psiji anKuHOB, 0011ast Gopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckrne CBOWCTBA AJIKUHOB.
XUMHUYECKHE  CBOWCTBA:  pEAKIMU  NPUCOCAUHEHUS,  JUMEPU3AIMUA U
TpUMEpHU3alnU, OKUCIeHNs. KUCIOTHBIE CBOKCTBA AIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTudeckue yrieBoaopoasl (apeHsl). ['omosoruueckuii psiy apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pAJIMKAJIe, PEAKUUMU IPUCOCIUHEHUS, OKHUCIEHHE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIbHBIX pPAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCWILHON, aMWHO- W HHUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHYECKHX CBOMCTB ctupoda. [lommmepusamus cruposna. CriocoObl mOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:
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NEPETrOHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYECKHiIl), PUPOPMUHT, MHUPOIIU3.
[TpoaykTel nepepaboOTKu HEPTH, UX TPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTMyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEIIECHHS] TalloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpyNny, LHaHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa miénouyu. B3auMoaencTBUE NHUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJOPOIOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiIaccoB (oOecrBeYMBaHUE OPOMHON WM
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHJIEHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriaepoja M BOJOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3ljamMM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YII€BOAOPOA0B U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJuHeHMs.

[TpenensHble omHOaTOMHBIE CcHUpPTHL. CTpoeHHEe MoJieKysl (Ha MpuMmepe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psan, obmas Qopmyna, H30MepHs,
HOMEHKJIaTypa U Kilaccuukanus. @Dusnueckue CBONCTBA  MpEesIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHbIE CBSI3M MEXAY MOJIEKYJIaMHU CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIIECHUs, JeruApaTalud, OKHUCIEHUs,
B3aUMOJICCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaToMHble CHMPTBI — JTWICHIVIMKOJIb W TIULEpUH. PU3HUECKHE U
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHHs, B3aUMOJIEUCTBHE C OPraHUYeCKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOT0aTOMHBIE
cnuptel. [IpencraBienne o MexaHU3MeE pPEAKIMI HYKICO(PHUILHOTO 3aMellleHUsl.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHME MOJNEKYJIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
oenzosibHOTO fAnpa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHust U mpuMeHeHue gperomna. @eHonpopmaabaeTuaHasS CMOJIA.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl alnbJerujioB U KETOHOB, oOIas
dopmyna, uzomepuss U HOMEHKIaTypa. DuU3MUECKHe CBOWCTBAa albICTUIOB H
KETOHOB. XMMHYECKHME CBOWCTBA  aQIBACTHAOB M  KETOHOB:  pEaKUuHU
npucoeanHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUIbI.
CriocoObl OJTy4eHUs U IPUMEHEHUE aIbJCTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. 30Mepus 1 HOMeHKIaTypa. Pu3nuecKue CBOMCTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C YYaCTHEM YTIEBOJOPOJHOIO pajJdKaa.
Oco0EHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI.

Cnoxnble 3¢pupbl. ['oMonorudeckuii psna, oOwmas Gopmyna, U30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCION W
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCJION U 1IeouHOoM cpenie. OcCOOEHHOCTH CBOMCTB JKUPOB, COJICPIKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JeiCTBUE.

A3oTcoaepxaliye OpraHuvYecKue coeJUHEeHusl.

AMMHBI — OpraHMYECKUE MPOU3BOJHBIE amMMuaka. Knaccudukaius aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; TIEePBUYHbIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne moJiekys, oOuias (opmysa, M30Mepusi, HOMEHKIATypa U (pU3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
CoJn aJIKWJIaMMOHHUSL.

AHWIMH — TIPEACTAaBUTENb AMUHOB apomMaThyeckoro psnaa. CTpoeHwue
aHwiIMHa. B3anMHOe BAMsHUE TPYyNN aTOMOB B MOJieKyse aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHmiInHA. KauecTBeHHbIe peakiuu Ha aHmwiMH. CrocoObl
MOJIYYCHUSI M TpPUMEHEHHE anudarnuecknx aMuHOB. [lomydyeHuwe aHwIMHA W3
HUTPOOEH30a.

AmuHokuciotel. HoMenknatypa u uzomepusi. OTAeNbHBIE TPEACTABUTENH Ol
AMUHOKHMCJIOT: TJIMUMH, anaHuH. @u3nueckue CBOWCTBA  AMUHOKMCIIOT.
XUMUYECKUE CBOMCTBA AaMUHOKUCIOT Kak aM(OTEpHBIX  OpraHUYEeCKHX
COCMHEHHM, peakuusi MOJMKOHACHCAUKU, oOpa3oBaHME MENTUIHOW CBS3M.
buonornueckoe 3HaueHUE aMUHOKUCHOT. CUHTE3 U THUIPOJIU3 MIENTH/IOB.
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benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs U TpPETUYHAS
CTpyKTypa O€lKOB. XHWMHUYECKHE CBOMCTBA OEJKOB: THAPOIU3, JCHATypalus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIsIpHAs
Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHH —
MOJIMMEPHU3AIIUS U MOJTUKOHICHCAIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTHPOJ, MMOJIUMETHIMETAKPWIAT, MOJHUKApOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus U nepepadboTka miacTuKa.

DnacToMepsl: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMopa3iaraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX MpEeBpallCHUN:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7auy mo Teme «Pacmno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnenue MonekyasipHOW (GOpMysbl OPraHMYECKOTO COEAMHEHUS 10
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuu W/WIM WCXOJIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOPMYIIBI
OpraHMYecKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYeHUsI, ONpENeNieHue JOJM BBIXOJAa MPOJAYKTa PEAKIMU OT TEOPETHUYECKHU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBIJISIETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIMX €CTeCTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHITUH, MPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
TEOpus, 3aKOH, aHAIW3, CHUHTE3, Kiaccudukamus, HaOIIOJIEHUE, H3MEpEHHe,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHE.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHErO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABIISIONIAC: OCO3HAHHE
OOYYarOIIMMHUCST POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAMOOIIPEJETICHNIO; HAIMYUE MOTHUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJCHUS; HaJU4uue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhl; CIOCOOHOCTH CTABUTH 1IN U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJIbHBIX 3aJ1au, BHITIOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh M MPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YYEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€YE€CTBCHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPUH W TMPAKTHIECKOTO
NPUJIOKEHUSI XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TO3HABAaTEIbHBIX MOTHBOB B TOJYYEHHU U TOCICIYIOIEM
aHanu3e WHQPOpPMAIMU O MEePEOBBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;
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TOTOBHOCTH OIICHWBATh CBOE IMOBEJIEHWE WM TOCTYIKH CBOUX TOBAPHUIIEH C
MO3UIIMHA HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIICICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAHUS IIEHHOCTEH 3I0pOoBOrO0 U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TIpaBWJI Oe30MmacHOro oOpalleHusl ¢ BEHeCTBaMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYAOBOU JIEATEIHLHOCTH;

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NeSTeTLHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4YacTHE B PEIICHHM MPAKTHYSCKUX 3aaad
COIMAJIBHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO MPOPECCHil Pa3IMdIHOTO POjia, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUSI MPEMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3ybTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAJbHOH TPacKTOPHH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

DKOJIOTHYECKH IIEJICCOO0PA3HOTO OTHOMICHUS K TMPUPOJC KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COITUATBHOU CPEIbL;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BHTHSI
HAyKW U 0OIIECTBEHHON NIPAKTHKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
(GbOopMHpPOBAaHUN PANMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IIEJIOCTHOTO
IpeacTaBIeHus 00 OKpY)KAroIIeM MHUPE KaK O €IWHCTBE MPHUPOJIBI U YEJIOBEKa, B
MO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHICHUH MpOoOJIeM COXpaHCHUS
MPUPOTHOTO PABHOBECHS,

MUIIEBONM © OKOJOTWYECKOW O€30mMacHOCTH, B PA3BUTHH MEIUIIMHEI,
00eCIieuYeHNH YCIIOBUM YCIIEITHOTO TPYyJa U JKOJOTHUECKH KOMMDOPTHOU >KU3HU
KaXKJI0TO 4JjieHa OOIIECTBa;
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€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
[OJTy4yaeMble 3HAHUA Ul aHaIU3a U OOBSICHEHUS SIBICHUN OKpPYXKaloIIero Myupa u
IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS JIe]aTh 000CHOBAaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENbI0 TOTYYCHHS
IIOCTOBEPHBIX BBIBOJIOB;
METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMBbI TT0 XMMHUHU Ha YPOBHE
CpeaHero oo011ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMblE i1 (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYYAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKaroUue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIICCTBO, YHEPTHs, SBIICHUC,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe Y4eOHbIEC NeHCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,
PETYISTUBHEBIL), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHOM
TPaMOTHOCTH M COITUATTLHOM KOMIICTCHITMHN 00yYarOIINXCS;

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUAKEHHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTHU C TOCTABICHHBIMU 1EISIMU;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIILHBIC TIPEACTABICHUS — XUMUUECCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON
peakiuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIC MPEICTABICHUS JJISl BBISIBIICHHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHX
pEeaKUunii;

bopMyIMpOBaTh LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSITENbHO C(OpPMYJIMPOBAaHHBIE BOIPOCHl B KAaYeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI Ui (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABHIHHOCTH
BBICKA3bIBAEMBIX CYXJCHUI;
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3) pabora ¢ ungopmanueii:

OPUEHTHUPOBATBCS B PA3JIMYHBIX HWCTOYHHUKAX WHPOpManuu (HaAy4dHO-
MOMYJIsIpHAsl JIUTEpaTypa XUMHYECKOTO COJACP)KAHUS, CIPABOYHBIC IIOCOOMS,
pecypcbl IHTepHETa), aHAIM3UPOBAaTh MH(MOPMAIIUIO Pa3IMUHBIX BHJIOB M (OpM
MIPEICTABIICHNUS, KPUTHYECKH OIICHUBATH eé JI0OCTOBEPHOCTh U
HEMPOTUBOPEYHBOCTH;

(bOpMyIMpPOBaTh 3alPOCHl U MPUMEHATH Pa3JIMYHbIC METOJBI MPH TOUCKE H
orbope wuHPOpPMAIMU, HEOOXOAUMOM JUIS BBINOJHEHUS YYEeOHBIX 3ajaad
ONPEACIEHHOTO THIIA;

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1elCTBUS:

BBICTYIIaTh C TPE3CHTAIIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENILHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJTHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peaanu3alud yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEATEeILHOCTh, ONpenelsas e¢ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX perieHuss ¢ y4ETOM TOJNyYEeHHUs HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIbHOCTH Ha OCHOBE camMoOaHajau3a Hu
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMHUHU Ha yriayOaéHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEIU(PUICCKUC
JUTsl yaeOHOTOo mpeaMeTa « XUMUs» HaydHbIe 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUN
M0 OCBOCHMIO, MHTEPIPETAIIMA U TIPEOoOPa30BAHUIO 3HAHUM, BUJIBI JACATEILHOCTH
M0 TOJYYEHUIO HOBOT'O 3HAHUS M NMPUMEHEHHMIO 3HAHHWHM B Pa3IMYHBIX YYEOHBIX
CUTYyallUsX, a TAK’K€ B PEATbHBIX KU3HEHHBIX CUTYAIlUsAX, CBSI3aHHBIX ¢ Xumueu. B
nporpaMMe IO XUMHUHU TNPEAMETHBIE PE3YyIbTaThl MPEJACTABICHbI IO Trojam
W3y4CHUS.
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10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHudeckas XUMUSI»
OTpaXKaroT:

c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHABIIMBATh MX B3aUMOCBS3b, MCIIOJb30BATH COOTBETCTBYIOLIME IMOHATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSATH TIOJIOKEHUSI TEOPHH CTPOCHUS
oprannueckux BemiectB A. M. bytnepoBa 115 00bICHEHUSI 3aBUCHMOCTH CBOMCTB
BELIECTB OT UX COCTABA U CTPOCHMUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nyeckrue M XUMHYECKHE CBOMCTBA TUIHYHBIX IPEACTABUTEIICH Pa3IMUHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKAaHOB, [IUKJIOAJKAHOB, aJIKEHOB, aJKaJWCHOB,
aJKUHOB, apPOMaTUYECKHUX YIJIEBOJOPOAOB, CIOUPTOB, AJIBACTUAOB, KETOHOB,
KapOOHOBBIX KHCIIOT, IPOCTBIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHCIIOT, O€JIKOB, YIJIEBOJAOB (MOHO-, JHW- M IIOJIMCAXapHIOB),
WUIFOCTPUPOBATh  TCHETUYECKYKD  CBSI3b  MEXIYy HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHYECKHX PpEAKIUM C HCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHMI: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUMN C
MOHATHUSAMMU W TPEACTABICHUSAMHU APYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TOHMMAaHHWS CYIIHOCTH MaTepHaJbHOIO CIMHCTBA MHUpAa,
HCIIOJIB30BaTh CHCTEMHBIE 3HAHMS IO OPraHUYECKOH XHUMHH ISl OOBSCHECHHS U
MPOTHO3UPOBAHUS SIBIICHUHM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMUPOBAHHOCTh YMEHMU: MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHHSIM XHMHUUYECKUX PEAKIMKM C MCIIOIb30BaHUEM (PU3HYECKUX
BeMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BelIeCcTBa MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKUX JJIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATMU3UPOBATH M OIEHUBATH
C IO3ULUMH  DKOJIOTMYECKOM  O€30IMacHOCTH  IIOCIEACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JEATEIbHOCTH 4YeJIOBEKa, CBS3aHHOW C MepepadoTKOM
BEIIECTB, UCMOJIb30BaTh MOJIYUYCHHBIE 3HAHUS JJIsI IPUHATHS TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIHsIX, CBSI3aHHBIX C XUMUEH;
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrtpoabubie  IIpakTuueckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHUS OpraHNYEeCKUX coequHeHnui A. M 8 bubmmorexa LOK
| P P e hitps://m.eds00.ru/d69df650
byrneposa
Hroro no pazneny 8
Paznea 2. Yraesogopoasl
51 [IpenenpHbIe yriIeBOAOPOABl — AJIKAHBI, 5 bubnnoreka [JOK
' LUKJIOAJTKAHbBI https://m.eds00.ru/d69df650
99 Henpenenbable yrieBogoOpoabl: alKEHBI, 14 1 bubnnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 Apomatnyeckue yrieBoa0pobl (apeHbl) 8 https://m.eds00.ru/d69df650
24 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U UX 4 bubnuotexa [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 r 4 1
ATIOTCHIIPOMSBOLHEIC YTIICBOAOPOAOB https://m.edso00.ru/d69df650
Hroro 1o pasneny 35
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 11 1 bubnnoreka [JOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

bubmuorexa [JOK

3.2 keronbl. KapboHoBbie kucinoTsl. ClIoKHBIE 21 https://m.edsoo.ru/d69df650
s¢upsl. XKupsr
bu6mmoreka [IOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamye opraHudecKue coe{uHeHust
bu6mmorexka [IOK
4.1 A LA .b 12
MUHBL AMIHOKHCTOTBL. HEIKH https://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKyJIsipHbIe COeIHHEHUS
5.1 BrIcOKOMONIEKYAIPHBIE COEAUHEHUS 6 bubmmorexa [TOK
' yp a https://m.eds00.ru/d69df650
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
w Tevayposa Bt e TG et pocypes
paBoTHI ue padboTsbl

1 [IpenmMer u 3HaUeHHE OpraHUYECKON 1 bubnuoreka [IOK
XUMUHU https://m.eds00.ru/3686e6f5

5 DIIEKTPOHHOE CTPOSHUE aTOMa 1 bubmuorexa [JOK
yriepoja https://m.edsoo.ru/Oce6fd4c

3 XUMUYECKas CBSI3b B OPraHUYECKHUX 1 bubnuorexa [JOK
COCTMHEHUIX. https://m.edso00.ru/8d39f5c8
4 Teopus crpoenust A. M. bBytneposa 1 ngg;;f;zgﬁges%cbg

5 Buasl uzomepun: cTpykTypHas, 1 bubnmnorexa [JOK
MPOCTPAHCTBEHHAS. https://m.edso00.ru/b0e61661

6 [IpencraBienue o kinaccuuxauu 1 bu6mmoreka [JOK
OPraHUYEeCKHUX BEIIECTB https://m.edsoo.ru/c212dd21

7 Knaccugukanus peakiuii B 1 bubnnorexa [JOK
OPraHU4eCKON XUMHUH https://m.edsoo.ru/ba5706aa

8 Cucremarusanus 1 00001eHne 1 bu6mmoreka [JOK
3HAHUU 1O TeME https://m.edsoo.ru/87a37cab

bubmuorexa [JOK
9 AJTKRHEI: . https://m.edsogru/25a14636

10 duznyecKkrue 1 XMMUYECKHe CBOMCTBA 1 bubmuorexa [JOK

aJIKaHOB

https://m.edsoo0.ru/3137711c
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https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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
https://m.edsoo.ru/3137711c

bubmuorexa [JOK

11 Haxoseriie anKation & MPHPOJE. https://m.eds00.ru/259b0a5h

12 bubmuoreka [JOK
Hurnoankatet https://m.eds00.ru/156730d2
Pemenue pacué 3a7a4 Ha

13 CHICHHE PacieTHbIx 3a/at Ij bubmuoreka [JOK
ONPEACICHHE MOJIEKYIPHON https://m.edsoo.ru/bf84d8eb
hopMyIBI

14 AJIKEHBI: TOMOJIOTUUECKHH psiji, 0011as bubnuorexa [JOK
dbopmyia, https://m.edsoo.ru/273b0ale

15 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
ankeHoB. [IpaBriio MapkoBHHKOBA https://m.edso0.ru/21069ccd

16 CriocoObl nostyyeHust 1 IpUMEHEHNe bubnnorexa [HOK
AJIKEHOB https://m.eds00.ru/665dc058
[pa eckas pabora Ne 1 o Teme

17 "1_1[) ferieckas pabot HoT eMero bu6mmoreka [IOK

OjIyqe"HHe ITHICHA W HBYACHH https://m.edsoo.ru/0941eed8
CBOMCTB
P ;

" €lIeHUE PaCUETHBIX 3a/1a4 I:Ia Bu6miorexa LOK
OTPEACIICHHE MOTICKYIHPHON https://m.edsoo.ru/e9ea9921
bopMyIbI

19 A bubmuorexa [JOK

JIKAHCHET https://m.edso0.ru/04298c0a

20 XHUMHYECKUE CBOMCTBA COMPSIKEHHBIX bubnmnorexa [JOK
JTUEHOB https://m.edsoo.ru/e561253d

21 CriocoObI MoTy4eHus U IPUMEHEHNE bubnuorexa [JOK
aJIKaJueHOB https://m.edsoo.ru/1aa81660

99 AJKWHBI: TOMOJIOTUUECKHH psJl, o01Ias bu6nmoreka [JOK

dbopmyna

https://m.edsoo.ru/68b6cc4c
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bubmuorexa [JOK

23 X i
VIMIITFICCICHE CBONCTEA ATIHHOB https://m.eds00.ru/23493a93
24 KauectBenHbie peakiiny Ha TPOHHYIO bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
CnocoObI MoTy4YeHus: U IPUMEHEHNE bubnnoreka [HOK
25
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemienue 3amad: pacu€rsl 1o bubmuoreka [JOK
YPaBHEHUIO XUMUYECKON PeaKuu https://m.edsoo.ru/5db8e526
97 CucremaTtu3zanus 1 0000IIeHHE
3HAHUU 110 TEME
ApeHbI: TOMOJIOTHYECKUN Psif, 00Ias bubmuorexa [JOK
28
dbopMyIia, HOMEHKIIATypa. https://m.edsoo.ru/a92a7094
29 XUMHUYECKUE CBOICTBA aPEHOB: bubnuorexa [JOK
peaKkIy 3aMEeILCHUS https://m.edsoo.ru/a44alaed
30 XUMHUYECKHEe CBOMCTBA apEHOB: bubmorexa LHOK
p ) https://m.edsoo.ru/ad4alae4
31 OcoO6eHHOCTH XUMHUYECKUX CBOWCTB bubnuorexa [JOK
CTUpOJIa https://m.eds00.ru/d5018a54
Pemenue pacu€THbix 3a/1a4 Ha
32 oTpesieNIeHue MOJICKYIIIPHOM bubmmorexa [JOK
et YIp https://m.edsoo.ru/53461a2c
bopMyIbI
33 CniocoOsbI oTy4eHus U IpUMeHEHUe bubnunoreka [JOK
apeHoB https://m.eds00.ru/6f717d09
['eHeTHYECKas CBSA3b MEXKTY
34 pa3IMYHBIMH KJIacCaMu
YIIEBOIOPOIOB
35 Pacu€tel 0 ypaBHEHUSAM XHMHUYECKUAX
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peaKuHuii.

[Tpupoansrtii ra3. [lomyTHbie HeTSIHBIC

36
rassl
37 Kamennslit yrosib v mpoIyKThl €ro bubnmoreka [JOK
nepepadoTKu https://m.edso00.ru/69b3398b
. bubnmoreka [JOK
38 HedTb 1 ciocoOb! €€ mepepaboTKH. httos://m.e dsogru 121f9de78
['enernueckas cBsA3b MEKIY
39 Pa3TUYHBIMU KJIacCaMU
YIJIEBOIOPOOB
40 l"anoreHonpon3BogHbIE bubnnoreka [JOK
YIJIEBOAOPOIOB https://m.edso0.ru/82b4d759
41 JleWicTBue 1Iemoueh Ha
raJIOTeHIIPOU3BO/IHBIE.
42 CucremaTtu3zaius 1 0000IIeHHE bubnuorexa [JOK
3HAHUH 10 pazneny "YTrieBoaopoas" https://m.eds00.ru/20e89f22
43 Konrponbnas pabora no reme bubnuoreka [IOK
"VYrneBonopoasr" https://m.edsoo.ru/95c9e298
44 [IpenenbHBIE OTHOATOMHBIE CITUPTHI bubmmorexa [JOK
https://m.edsoo.ru/df04c5cd
45 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX bubnnorexka [JOK
OZHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CrocoOsI TOTy4YeHUs ¥ TPUMEHEHNE bubnuorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.edso00.ru/484100000000000
47 [TpocTeie a3¢upbl: HOMEHKIIaTypa U bubnuorexa [IOK
U30Mepus, https://m.edso0.ru/c2c788b2
48 MHoOroaTOMHBbIE CITUPTBHI: bubnuorexa [IOK
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STUJICHTJIMKOJIb U TTTMLICPHUH

CrniocoOblI MoTy4eHus U IpUMEHEHUe

https://m.edsoo.ru/ee4d84aa

bubmuoreka [JOK

49 MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d

50 @DEHOI: CTPOEHHUE MOJIEKYJIBI, bubmumoreka [IOK
duznUYeCcKre CBOMCTBA. https://m.edsoo.ru/2ce726f8

. bubnmoreka [JOK
51 XuMHYECKue CBOIMCTBA (heHoIa httos://m.e dsogru 1037ca5f9

59 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnnoreka [JOK
denomna https://m.edsoo.ru/c77ddf4c

[TpakTuueckast paborta Ne 2. Pemenue

53 9KCIIEPUMEHTANIFHBIX 3a/a4 10 TeMe bubmmorexa [JOK
"CrupTsl ¥ (eHOIBI" https://m.edsoo.ru/fdOced09

54 Cucremaru3zanus 1 000011IeHNe bubnnorexka [JOK
3HaHUU 10 TEME https://m.edso0.ru/1810cb9b

bubnnorexa [HOK
= AJTBICTHB! 1 KCTOHBL: https://m.edsogru/bl?,gbeaa

56 Anbaeruipl ¥ KeTOHBI: (U3HUECKUE bu6mmorexa [IOK
CBOMCTBa https://m.edso00.ru/c887425c

57 Peaknuu okuciieHNs: 1 KaUeCTBEHHBIC bubmuorexa [JOK
pEAKIHH JIbJAECTHIOB U KETOHOB https://m.edsoo.ru/a393baa9

58 CriocoObI nostyueHus aabAeru10B U bubnnorexka [JOK
KETOHOB https://m.edsoo.ru/520d1c51

59 OIHOOCHOBHBIE TIPEICTBHBIE bubnuorexa [JOK
KapOOHOBBIEC KHCIIOTHI, https://m.edsoo.ru/fecOb113

60 W3omepust 1 HOMEHKIaTypa bubnuorexa [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/700cc87b

61 XVMHYECKUE CBOWCTBA IIPEIEIBHBIX bubnuorexa [IOK
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OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT

OcoOEHHOCTH CBOMCTB MypPaBbHHOM

https://m.edsoo.ru/40e6e0e9
bubmuoreka [JOK

62 KHCIIOTBI. https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOMCTB: HENPEAETbHBIX
63 ¥ apOMaTHYECKUX KapOOHOBBIX, bubmmorexa LIOK
https://m.eds00.ru/83a08773
KHCJIOT.
64 [onsaTue o MPOU3BOJHBIX KAPOOHOBBIX bubnuoreka [IOK
KHCJIOT https://m.eds00.ru/0d162d9d
65 CrniocoOblI MoTy4eHus U IpUMeHEHUe bubnnoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/7c065c9d
. bu6mmoreka [IOK
06 Caoskibie dpHpI: https://m.edsoo.ru/adfffe6d
67 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
3¢hupoB https://m.edsoo.ru/ad6b94b2
68 Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHHIO XUMHUYECKON peaKIiuu
[Tpaktuyeckas padora Ne 3. Pemenue
69 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
"Kap6oHoBbIe KHCTOTHI. ClI0XKHbBIE https://m.eds00.ru/486671fb
a¢ups"
bu6mmoreka [JOK
70 et https://m.eds00.ru/al19c5n98
71 Oco0eHHOCTH CBOMCTB KUPOB. JKupbl bubnmnoreka [JOK
B [IpUPOJIE https://m.eds00.ru/b0331922
79 MBpl1a Kak coJId BBICHIMX KapOOHOBBIX bubnnoreka [JOK
KHCJIIOT. https://m.eds00.ru/3c566565
73 ['eneTnveckas CBSI3b yriaeBOJIOPOIOB U bubmuotexa [JOK
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KHCIIOPOJICOICPKALIMX OPTraHUYECKIX
BEILICCTB

PacuéTrl 1o YpaBHCHHUAM XUMHUYECKUX

https://m.edso00.ru/56790c96

74 .
peaxuuit
Cucremaru3anus 1 0000IICHUE bubmuoreka [JOK
75 .
3HAHUU MO TeMe https://m.edsoo.ru/f8eaf2eb
bubmuoreka [JOK
7
6 Obuias XapakTepHCTHK YIICBOAOB https://m.edso00.ru/7a9693al
77 MoHocaxapuapl: GU3NIECKUE bubnnorexa [HOK
CBOICTBA U HAXOXKJECHHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
[IpuMeHeHue TIIOKO3bI, €€ 3HAYEHUE B bubnnoreka [JOK
78
JKU3HEACATEIIBHOCTH OpraHu3ma https://m.edso0.ru/5e61122d
79 Jucaxapunpl: caxapo3a, MaJIbTO3a U bubnuorexa [JOK
JIaKTO3a. https://m.edsoo.ru/eb0384e7
80 [Honucaxapuasl: crpoeHue bubnnorexa [HOK
MaKpOMOJIEKYJT https://m.eds00.ru/72a04508
bu6mmoreka [JOK
81 I1 0
OHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/62166766
Pemenue pacueTHbIx 3a/1a4 Ha
82 oTpesieNIeHUE JIOJIM BBIXO/a MPOTyKTa bubmmorexa [JOK
pell A A8 TpoAyK https://m.edsoo.ru/7fde4 7ef
peakiuu
83 Cucrtemaru3zanus 1 0000IICHUE bubmuorexa [JOK
3HaHUU 110 pa3jeny https://m.edso00.ru/08d4364c
KonTponbhas pabota no teme
84 "Kucnopoacoaepxaniue bubmmorexa [OK
poAcoACprratl " https://m.eds00.ru/42c6678e
OpraHUYECKUE COCANHEHUS
85 AMUHBIL: KTaccupUKaIys, CTPOCHUE bubmuotexa [JOK
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MOJICKYII

XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/efa7e6ca
bubmuoreka [JOK

86 anpaTHIECKUX aMUHOB https://m.edso00.ru/1bc5cf80
AHUJIMH: CTPOEHNE aHWIINHA,
87 O0COOCHHOCTH XUMUYECKIUX CBOHCTB bubmmorexa [JOK
https://m.edsoo.ru/39cd21f1
aHWJIMHA
CriocoObI MoTydeHus U IPUMEHEHUE bubnnoreka [HOK
88
amu(aTHIEeCKUX AMHHOB https://m.edsoo.ru/eal38763
89 AMUHOKHUCIIOTHI: HOMEHKJIATypa 1 bubnnoreka [JOK
n3oMepus, (GU3NIECKUe CBOMCTBA. https://m.edso00.ru/d1773e80
90 XUMUYECKUE CBOWCTBA aMUHOKHCIIOT bubmmorexa LOK
https://m.edsoo.ru/77df705a
01 benky kak npupoHbIE TOJIMMEDHI; bubnuorexa [JOK
CTPYKTYpHI O€JIKOB https://m.eds00.ru/429e9899
. bubnuorexa [JOK
92 XUMHUYECKUE CBOWCTBA OEIIKOB https:/m.edsoo.ru/6237306d
93 A3oTcoaepKalme reTepouKINIeCKIe bu6mmorexa [IOK
COCIMHECHUS. https://m.edso00.ru/521d1431
[IpakTuueckas pabora Ne 4. Pemenue
94 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnunoreka [JOK
"A3oTcoaeprKaiie opraHu4ecKue https://m.edsoo.ru/8e3c02d1
coenqnueHusa”
[IpakTuueckas padora Ne 5. Pemenue
95 AKCTIEPUMEHTAIBHBIX 3314 110 TEME bubnmoreka [JOK
"Pacnio3HaBaHrE OpPraHUYECKHUX https://m.edsoo.ru/bde3fdf6
coenquHeHni"
96 KonTponbHas padboTa 1mo Teme bubmmorexa [JOK

https://m.edsoo.ru/ce561bc7
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"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"
97 OCHOBHBIC TTOHSITHS XUMUH 1 bubmuorexa [JOK
BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN https://m.edsoo.ru/7aa63ebd
08 [Inmactmaccel. YTunuzamus u 1 bubmuoreka [JOK
nepepadoTKa IIacTuKa https://m.edso00.ru/82242e0f
99 DacToMepbl: HaTypaJIbHBIN 1 bubnnoreka [HOK
CHHTETHYECKHUE Kayuyku. Pe3nna https://m.edso00.ru/246103ec
100 BonokHa: HatypalbHbIE, 1 bubnuoreka [IOK
HCKYCCTBEHHbIE, CHHTETUUECKUE https://m.eds00.ru/5963a601
[IpakTuyeckas pabora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 33134 10 TEME bubnuorexa [JOK
101 1 1
"Pacnio3HaBaHue maacTMacc u https://m.edsoo.ru/3aebd77a
BOJIOKOH"
O06001IeHne U CUCTEMAaTH3ALUS
102 M3YYEHHOT0 MaTepuaia 1o TeMe 1 bubmmorexa [OK
" 1 " https://m.edso00.ru/6a22ble8
BricokoMoIeKyIIpHbIE COETMHEHUS
OBUIEE KOJIMYECTBO YACOB I10 102 3 6

[NPOTPAMME
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