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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETo oO0Iiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepanuuny, TpedboBaHui K pe3ylibTaTaM OCBOCHUS
benepanbHOI o0pa3zoBaTeIbHON IPOTpaMMBbl CpEIHEro o011ero
oOpazoBanusi(POIl COQO), npencraBieHHbIX B DeAepanbHOM TOCYJapCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
y4eOHOro mpeaMeTa «XUMHUs» B 00pa3oBaTeNIbHBIX Opranusanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMBbI, U
OCHOBHBIX TnONOKeHHW «CTparerum pasBUTHS BocOUTaHud B Poccuiickon
Oepnepanuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJNIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyemMoe B YCIOBUAX AU EpEeHIIMPOBAHHOTO,
npodUILHOTO OOy4YeHMS, MPHU3BAaHO OOCECIEUUTh O0O0Ieco0pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIMIUMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKKe IS
NPOJOJKEHU OOy4YeHHUs B OpraHu3auusax npodeccruoHalbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMmme 1o XuUMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0O  WHTEPHPETAUI0 B  COOTBETCTBUHM C  OCHOBOIOJIATAIOIIAMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3yJbTaToB OOy4YeHUs] W TpeOOBaHWN K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJISIIOTCSI CJICAYIOIIME BBIMOJHIAEMBIC MPOTPAMMON IO
XUMUHU QYHKIIAH:

e UH(POPMAIMOHHO-METOAUYECKAs, peaTu3alusi KOTOpoW oOecrneynBaeT
MOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COJAEpX aHuu, OOIIed cTpaTeruu
oOyd4eHUs, BOCIUTAHUS U PA3BUTHUS OOYyYaIOIMMUXCS CPEACTBAMHU IIPEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOHIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
omnpe/ieJieHHe: NPUHIUIIOB CTPYKTYPUPOBAHUS M TOCJEI0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro



XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJII M OIEHKHM 00Opa3oBaTeNIbHBIX JOCTHKEHHM OO0yJarommxcs B
paMKax HTOrOBOWM arrectaniud B (OpME EIMHOIO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Tporpamma asist yriayOGiI€HHOTO U3yYeHUSI XUMUU:

e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJEp>KAHHE, 005S3aTesIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mperycMaTpuBacT
pacrpeqeeHie U CTPYKTYpUPOBAaHHE €ro IO KJaccaMm, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JA€T NPUMEPHOE paclpeleleHue y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IIpenaraeT INPUMEPHYIO IOCJIEI0BAaTENIbHOCTh HU3YyYEHUA Y4YEOHOro
MaTepuana ¢ y4€TOM JIOTHUKH IOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALHMIO LIeJIel U 3aa4 U3y4yeHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBbHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOrPaMMBbI CpEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENBHBIX JECHCTBUNA  OO0ydYalomerocs 10 OCBOCHHIO
COJIep KaHMs IIpeIMeTa.

[Io BceM Ha3BaHHBIM NO3ULHUAM B IpPOrpamMMe MO XUMHH IPENyCMOTpPEHA
MPEEMCTBEHHOCTh € OOY4YE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s13aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEp)KaHMs yU4eOHOTO MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONICH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUMHU C HAMPABICHUEM KOHKPETHOTO
npoduiisg 00yyeHusl.

B coorBerctBHM ¢ KoHUenryainbHbIMH mnoJsiokeHusmMu PIOC COO o
Ha3HAYeHUM NpPeaIMEeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cUCTEME
mudpepeHIMpoBaHHOTO OOyYEHHMsI Ha YpPOBHE CPEIHEro oO0IIiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO M3Yy4YeHHUsI HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUs] CHELHMAIBHBIX E€CTECTBEHHO-HAYyYHBIX U
XUMHUYECKUX JUCHUUIUIMH B By3aX W OPraHU3AIMIX CPETHETO MPOPECCHOHATBHOTO
oOpazoBanusi. B 3TOl CBs3M u3ydyeHHE mpeaMeTa «XUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha  pacllMpeHue W  yriayOJeHue TEOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih



oOyueHus1, B TOM YHCIIE C IEPCIIEKTUBON MOCIEAYIOUIET0 MOMYyYEHUSI XUMUYECKOTO
oOpa3oBaHUs B OpraHU3aIusAX mpodeccruoHanbHOTO 00pa3oBanus. Hapsmay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepaibHON  00pa30BaTENbHOW MPOTPaMMbl CPEAHEr0 00IIero o0pa3oBaHUs
U3ydeHue ImpeameTa «XUMHUS» OPHEHTHPOBAHO TAaKKE Ha pEIICHHE 3a]a4
BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHUM pallMOHANU3alUU y4eOHOTO Tpyla H
O00OOIIEHHBIX  CMOCOOOB  JEATEIBHOCTH, HWMEIOMIMX  MEXKIUCIUIIMHAPHBIH,
HAJIpPEIMETHBIN XapakKTep.

CocTaBnsomuMy npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxonoB K oTOOpY U CTPYKTYpHOH
OpraHu3allid COJAEP)KaHMUs 3TUX KypCOB B IPOrpaMME IO XUMHH 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOTO W YrIIyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTh IIPEAMETHBIX 3HAHUU H
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucTreMa
3HAHMM MOJy4YaeT ONpeaeiaEéHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTMYECKOrO
Marepuana. Tak, Ha yriayOJIE€HHOM YpOBHE H3YyUCHHs TpeaMera obecredeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLMH, pACCMATPUBAEMBIX C TOUKH 3PEHHS] XUMHUYECKOW KUHETUKU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSIX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUs HHEPTreTUYECKUX U3MEHEHUN Npu €€ o0pa3oBaHUuU U
pa3pylIeHUH, a TaKXKe C TOUYKH 3PEHHUs MEXaHU3MOB e€ oOpa3oBaHus. V3yueHue
TUNIOB ~ peakuud  JOmoJHseTcss  (opMHpOBaHMEM  MpeACTaBICHUM 00
AIEKTPOXUMHUYECKUX IPOLEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILLIECTB.
B kypce opraHmyeckoil XMMHUU HPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3JEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHNU3MaX PEaKIMil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpKAHHE KypCOB XUMHUU
yIIyONIEHHOTO YPOBHS M3YUEHHS JJIs1 KJIACCOB OMpPeNeaEHHOro mpoduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JONOJHEHHH K oOIel cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,



B COJEpKaHUM MpeaMeTa IS KJIACCOB XUMHUKO-(PHU3ndeckoro mpoduis 0osbiioe
3HaYeHHe OyayT MMETh 3JEMEHTHl y4eOHOro Marepuaia mo obmed xumuu. [Ipu
U3YYEHUU TMpeJAMeTa B JAaHHOM Ciy4yae akIeHT OyJeT cJenaH Ha OOIIHOCTh
METOJIOB MO3HAHMS, OOITHOCTh 3aKOHOB U TECOPUN B XMMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHAsE Teopusi (MOJEKYJsipHasi TeOpusi B (PU3UKE), 3aKOHBI COXpAHEHUS
Macchbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMHKHU, 3JIEKTPOJU3a, MPEIACTABICHUS O
CTPOECHHUU BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeaMEeTa JUId KIACCOB XUMHKO-
Ounonornyeckoro npoduist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumusa. B 3TOM ciydae mpeAocTaBisieTCsl  BO3MOXKHOCTh  Jjid  Ooliee
OOCTOSITEIBHOTO ~ PAaCCMOTPEHMS] XMMHYECKOW  OpraHu3alld  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOST, K MpUMEpPYy, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YTIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTHI U Apyrue. Ilpu 3TOoM 3HaHMS O cOCTaBe M CBOMCTBaxX MpeICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIIY>)KAT OCHOBOM [JIsl HM3y4YEHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnnane ¢opMupoBaHHMs OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYUHbBIX
3HaHUW M3ydeHHUE MpeaMera «XUMHUsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YEOHBIMH MpEaMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHbIE TpenMeTv», «MaTtemaTuka u
uHdopmaTrka» U «Pycckuil sI3bIK U TUTEpaTypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
TaK)Xe, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MpPaKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYpbI. Pemenne
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearoiaraet
peanu3anmio TaKuX LEJEn, Kak:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaTbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEIICHHMH  Ipolsem
HKOJIOTUYECKOM, SYHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn palMOHaIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUHU
MHUPOBO33pEHUSI U OOIEH KyJIbTypbl 4Y€NIOBEKa, a TAaKXKe SKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;



OCBOCHME CHCTEMbl 3HAHUM, JIGKAIIMX B OCHOBE XHUMHYECKOHU
COCTABJISIIOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: QyHIAMEHTATBHBIX
MOHSTUH, 3aKOHOB U TEOPUM XHWMHH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHHUM BEIIECTBA HA pa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJEKYJISIPHOM,  HAJMOJEKYJIIpPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMHUYECKUX PEAKIUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMax, 00 0OImMX
Hay4YHBIX MIPUHIMIIAX XUMUYECKOTO ITPOU3BO/ICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOT'O IMOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHUYECKMX 3HAHUU [Ji1 OOBICHEHUS
KJIFOYEBBIX MJIE W NpoOJeM COBPEMEHHOM XUMHH, IJi1 OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO peIieHus Ipo0jeM, CBI3aHHBIX C XHUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a ¥ OIICHKH C ITO3UINI YKOJIOTHYSCKON 0€30MaCHOCTH MOCIIEICTBUM
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIbHOCTH YEJOBEKa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, UCIIOJb30BaHUEM U  MepepaboTKOH
BCIIIECTB;

yriyOJIeHue  TPEJACTaBICHUN O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJUMBIX [IJIi MPUOOPETEHUS] YMEHUM OPUEHTHUPOBATHCS B MHpPE
BEIIECTB MW OOBSCHECHUS XWMHUYECKHX SBJICHUHM, HMCIOIIMX MECTO B
MpUPOJIE, B MPAKTUYECKON I€ATETHHOCTH U TTOBCEAHEBHOM KU3HHU.

B mnnane peanuzanuy NepBOOYEPETHBIX BOCHHUTATEIbHBIX U Pa3BUBAIOIIUX
GyHKIMNA TETOCTHOM CHUCTEMBI CPETHEro OoOIIero oO0pa3oBaHUS MPH W3YYEHUU
npeaMera «XUMHUS» Ha  YyrIyOJN€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TaKue IeNn U 331a49H, KakK:

BOCMIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKJIAIHBIX HCCIICIOBAHUNA B XUMHH, (OpPMUpOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHMIO W IIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00I11eYEJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKHX
criocoOHOCTEeM oOyuarommxcs, (GopMHUpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEITHON MpOo(decCHOHATBLHON U 00IEeCTBEHHOU NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBI0 M TMOTPEOHOCTH B
3I0POBOM 00pase KHU3HU;



e (opmMupoBaHME yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIB30BAHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYPbI, TPUOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIC3HOM 3KOJOTUIECKON e TEIbHOCTH.

OO611ee YuCI0 YacoB, MPEAYCMOTPEHHBIX NIl U3YYCHUS] XUMHUH Ha yTIyOJIEHHOM
YpOBHE CpeaHero oobiiero oOpazoBaHusi, cocTaBisier 268 yacoB: B 10 kmacce —
136 yacoB (4 yaca B Henenmo), B 11 kimacce — 132 yaca (4 yaca B HEJIEIHO).



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
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTHM aToOMa YIrjiepojaa. XHWMHYECKas CBS3b B
OPraHUYECKUX COEAMHEHMsX. Tumbl THOpPUAM3aLlMM aTOMHBIX OpOUTasel
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
aKLENTOpHbINM). TUNBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OnuHapHasi, ABOMHasA U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBA3CH B MOJIEKYyJIax
oprannyeckux BemiecTB. IloHsTHe O CcBOOOAHOM paaukane, HyKJIeopuie Hu
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHHE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buabl u3omMepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DnekTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COSTUHEHUN (MHIYKTHUBHBIMU
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHaTtue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocty U KiaccuUKaiys OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMbBITHI IO MNPEBPAIIECHUIO OPraHUYECKUX BEUIECTB MPHU HArpeBaHUU
(mnaBieHue, OOyrIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIECTB.

YraeBoaopoasl.

Ankansbl. ["'omosiorudeckuil psiji aakaHoB, oOmas GopMyna, HOMEHKIIATypa U
M30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuan3anys aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
QJIKaHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[UKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IUKJIOTEeKCaH) IUKI0anKaHoB. CrocoObl MOJydYeHHs] U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AalKeHOB, SpP*-
ruOpUan3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMerpuyeckas (muc-TtpaHc-) uzoMepus. @DHU3MYECKHE CBOMCTBA  AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3M, MOJMMeEpU3aunu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakuy Ha JBOWHYIO CBsI3b. CIOCOOBI NMOJIYyYEHHS] U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaneHoB (CONpsuKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposaruwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI M1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONpPsKEHHBIX TUeHOB. CriocoObl MOMyYeHUs U IPUMEHEHUE aJIKaUEHOB.

Anxunbl. ['oMonoruueckuii psiji anKuHOB, 0011ast Gopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdyeckrne 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 psifi 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 PAJMKAJIC, PEAKUUU IPUCOCIUHEHUS, OKUCIEHHE TOMOJOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIbHBIX pPAJUKAIOB, KapOOKCHIBbHOM,
THAPOKCUIILHOM, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoia. [lomumepusanus ctuposna. CrocoObl OIyYCHHS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI! yrosib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TePMUYECKUN, KATATUTHUECKHI), pU(GOPMUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTMyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMelIeHUs TajoreHa Ha TUJPOKCOTPYIly, HHUTPOrPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa miénouyu. B3auMoaencTBUE NHUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUM:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuil yrieBoJOpOIOB Pa3IMYHBIX KJIaccOB (oOeciBeYyMBaHHE OPOMHOM 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
U3Y4YEHHUE €ro CBOWCTB, O3HaKOMJeHHE ¢ KoJulekuusamu «HedpTb» u «Yromby, ¢
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YII€BOAOPOA0B U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJuHeHMs.

[IpenenbHbie OoAaHOATOMHBIE CHUPTHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorumdeckuil psan, oOmas ¢opmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpoIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKHE CBOMCTBA: PEAKIIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupthl. [IpencraBieHre 0 MeXaHW3ME peakluid HYKICOPUIHHOTO 3aMeEIICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHUE
MHOT'OaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHME MOJNEKYJIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
oenzosibHOTO fAnpa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHust U mpuMeHeHue gperomna. @eHonpopmaabaeTuaHasS CMOJIA.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMoJIoruueckue psifibl albJerujioB U KETOHOB, 0OIas
dopmyna, uzomepuss U HOMEHKIaTypa. DuU3MUECKHe CBOWCTBAa albICTUIOB H
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETUAOB U  KETOHOB:  pPEAKLIUHU
npucoeanHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUIbI.
CriocoObl OJTy4eHUs U IPUMEHEHUE aJIbJACTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHON KUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEAENbHBIX U apOMATHUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKapOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHUHOBAs, OJIEUMHOBAs, JIUHONEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuit psia, oOwmas Gopmyna, HU30OMEPHUS H
HOMEHKJIaTtypa. PuU3NUeCKMe W XMMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOHW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHCJION U 1enoYHor cpene. OCOOEHHOCTH CBOWMCTB KMPOB, COAEPKALIUX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JAeiCTBUE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U TonMcaxapunibl). MoHOcaxapuIbl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkaAeHHe B npupoje. DoTocuHTeEs.
XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
IpyMI, CIUPTOBOE U MOJOYHOKHCIOe OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHnu3Ma. J(ucaxapuisl: caxaposa, MajbTo3a U
JakTo3a. BoccTaHaBnuBaroMe 1 HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W Leiuntoio3a. CTpoeHuMe MakpoOMOJIEKYJ Kpaxmania, TJIUMKOreHa |
HeJUTroNo3bl.  PU3MUYECKMEe CBOWCTBA KpaxMala W LEJUTIOJIO03bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeaklUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJNO3bI: TUAPOJIU3, ModydeHue 3(upoB 1emnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).



OKCIIEpUMEHTAIbHBIE METOJbl W3Y4YEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOTO CIHMPTa B ajbJIETU]l HA PACKAIEHHONM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CIHUpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha aJlbACTUJIbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peakmus raunepuHa  C
ruapokcugom Menu(ll), xumMuueckue CBOMCTBa pacTBOpa YKCYCHOM KHCJIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTANIbHBIX 3aAad 1Mo TemMaM «ChupThl U
(benonb», «KapOoHOBBIE KHCTOTHI. CIIOXKHBIE (DUPBD».

A3oTcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMUWHBI — OpraHUYEeCKHe MPOU3BOAHBIC aMMHaka. Kiaccudukaiys aMUHOB:
anupaTUUeCKue W apOMaTHYCCKHE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue moliekyi, obmas gopmyia, U30MEpHUsi, HOMEHKIATypa U (hU3nyecKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
CoJ aJIKWJIaMMOHHS.

AHUJIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHunuHa. B3anMHOE BJIMSIHUE TPYIIN aTOMOB B MOJIeKyJie aHwinHa. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJYyYeHUs] M TpUMEHeHHe anudarthdeckux amMuHOB. [loiydeHue aHmiMHA u3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN O
AMUHOKHWCIJIOT: TJIMUMH, aJlaHuH. OU3MYeCKHe CBOMCTBA  aMHUHOKMCIIOT.
XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, pEeaKIus TOJMKOHJASHCAIIMK, OOpa30BaHKWE TICNITHIHOW CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak npupoaHsie TonuMmephl. llepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWH, IIBETHHIC
peakiuu Ha O€JIKM, PpEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«AzoTcoaepxaniue OpTraHUYEeCKue COCJIMHCHUS u «Pacrio3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BricokoMoJ1eKyJISIpHBbIE COeINHEHMNSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALIUM, CPEAHAS MOJICKYJIsIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noavdTHWIeHTepedTanaT). Y TUIU3alus U nepepadoTKa MIacTyKa.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KalpOH U JIABCAH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIIEHUE JKCIePUMEHTAIbHbIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxnenue MoJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHUYECKOrO0 COETUHEHHST Mo Macce (00bEMY)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE AO0JIM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOXXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W TOHITUH, MPUHATBIX B OTIEIBHBIX TMpeaAMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®dusuka: Marepus, aToM, DOJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
HDHEPreTUYECKUN ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3WYECKUE BEJIMYUHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPOPHBIM THUI MUTAHUS, OpPOKEHUE,



dorocuHTe3, IbBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHUCIOTHI,
(bepMeHTHI.

[eorpadusi: mone3Hple HCKOMAEMBIE, TOILIUBO.

TexHomoOTUs: TUIIEBBIC TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOJOIIIUE CPENICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukarus XuMUYeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, 3JICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIEeKTPOOTPULATENBHOCTbD.

[Tepunonnueckuit 3akoH U [lepronnyueckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX PJIEMEHTOB U 00pa3yeMbIX UMU
MpPOCTBIX M CJIOHBIX BEIIECTB IO TrpynonaM ¢ TepuoaaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /.M. Menneneena.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBSI3U: KOBAJCHTHAsl, WOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. l1oJIsIpHOCTD, HAIPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA TPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeMHEHHAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:



MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHubie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUANILHBIC
Ha3BaHM OTJEIBbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKONH W OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
HHEPTUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3lUYHbIX (haKTOPOB.
['oMOreHHBIE U TETEPOTreHHbIE peakuu. Karanns u katanu3aTtopsl.

O6paTtuMble U HeOOpaTUMbIEC peaklui. XUMHUecKoe paBHoBecue. KoHcTanTta
XUMHUYECKOTO paBHOBecUs. (DakTOphI, BIHSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JAaBJICHUE U KOHLUEHTPALUU BELIECTB, YYACTBYIOLIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconanus. CulbHbIE M CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpabHAasd,
nienioyHas. Bomopoansiii mokasarens (PH) pactBopa. ['maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeEToH 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3lIoKEHWE MEPOKCHMAA BOAOPOJAa B NPUCYTCTBUM KaTalld3aTOpPa, MOJEIN
KPUCTAUTNYECKUX PEHIETOK, MTPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YYEHUE BIMSAHUSA PA3IMYHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHYECKOW PEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHS.

Heopranuuyeckass xumusi.

[Tonoxxenne HemetaiuioB B llepuonnyeckor CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAIIOB (HAa MpUMEpPE KUCIOPOJA, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢guzndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBHUTEJbHBIE CBOMCTBA. ['mapunasl.
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxmenwe B mpupoje, crmocoObl moiydeHwus, (pusudeckue u
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpOACOoAepKallne



COeUHEeHHsI rayioreHoB. JlabopaTopHble W MPOMBILIUIEHHBIE CIOCOOBI MOTYYCHHS
rajioreHoB. [I[puMeHeHne rajioreHoB U X COeIMHEHHM.

Kucnopon, o3oH. JlabopaTopHble M NPOMBIIUIEHHBIE CIOCOOBI MOIYYECHUS
kuciopona. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxpaenume B TpHUPOAE, CIIOCOOBI TONYYCHHS, (PU3HUECKHE W
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxcun
cepbl(VI). Cepuucras u cepHass KHUCIOTBI U HX coyid. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUIM.

A3or. HaxoxneHue B mpupoje, CHocoObl MOdMy4YeHUs, (U3HMUYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAsl U a30THAA
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUECKUue U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ conu. Ilpumenenue ¢ochopa u ero coenuHeHuid. dochopHbie
yao0peHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE MOJIUDPUKAIUU.
duznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIHIECTB, OOPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciotra u e
coJii. AKTUBUPOBAHHBIA yroyb, amcopOuus. DynnepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJydYeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tonoxenne MetamioB B Ilepruoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0YEK aToMOB MeTauioB. OOmue
¢bu3nyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUYCCKUN  Psifl  HampspkeHud  MeTtamwioB.  OOmue  crnocoOsl

MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

O6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U X COCIUHEHUN.

O6mas xapakrepuctuka metauioB |IA-rpynner Ilepuoandeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii M KajJbLMid: ModydeHue, (U3MYEeCKue u



XUMHYECKHE CBOWMCTBA, NPUMEHEHHE IPOCTHIX BEIIECTB M HMX COCIUHEHH.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHMI: TTOTy4eHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
IMPOCTOTO BeIleCTBa M €ro coeAuHeHui. AmdorepHble CBOWMCTBAa OKCHUIA U
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMa U ero coearuHeHuil. OKCUIbl U
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JUXpOMAThl, HX
OKHCIIUTENNbHBIE CBOWCTBA. [lomyueHne u mpuMeHeHne Xxpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCIWHCHUU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

dusnveckre U XMMHUECKUE CBOWCTBA jKeje3a U ero coequHeHui. OKCumpl,
rugapokcuasl u conu xeneza(ll) u xenesa(lll). [lonydyenue u npumMeHeHue xKene3a
U €TO0 CILIABOB.

dusnueckre 1 XuMUYECKHE CBOICTBA Meau U €€ coequHeHuil. [lomyuenue u
IPUMEHEHUE ME/IU U €€ COeTMHEHUM.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA M TUAPOKCHIA IIMHKA, THAPOKCOKOMILIEKCH IIMHKA. [I[puMeneHme
UHKA U €r0 COeIUHCHUH.

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M HMX IMpPEBpallCHUN:
u3ydyeHue oOpa3loB HEMETaJUIOB, TOpeHHue cepbl, Gocdopa, xene3a, MarHus B
KHUCTIOpOJIe, H3ydyeHHEe KOJIEKIuu «MeTamisl M CIUIaBbl», B3aUMOJICHCTBHE
MIETOYHBIX U MIEJI0YHO3EMENbHBIX METAIIOB C BOJOH (BO3MOXHO MCIOJB30BaHUE
BUJICOMATEPHAJIOB), B3aMMOJECUCTBUE LIMHKA U JKEJe3a C PacTBOPAMU KHUCIOT U
1iesouei, KaueCTBEHHbIE PEaKlMi Ha HEOpraHMUYeCKHEe aHHMOHBI, KATHOH BOJ0pOJia
¥ KaTHOHBI METAJJIOB, B3aMMOJCHCTBUE THUIAPOKCHUIOB ATIOMHUHUS W IIMHKA C
pacTBOpaMu KHCJIOT M IIEJI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMaM
«T"anorensl», «Cepa u €€ coenauHeHUs», «A30T U (ochop U HX COECTUHEHUN,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyYHBIX METOJaX IIO3HAHWUS W METOAOJIOTHH HAYYHOTO HCCIEIOBaHUS.
HaydHble MpUHIUITEI OpraHUu3aliil XUMHYECKOTO TIPOM3BOICTBA. [I[poMBIIIIeHHBIE
CHOCOOBI MOTYYeHHs BaXKHEHIINX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHAaKa,
CepHOI KUCIOTHI, MeTaHosa). [IpombiliuieHHbIe cIOCOOBI MOTYYEHUSI METAIJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAIOIIeW Cpelbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKO 0€30MaCHOCTH.



XuMusi ®W 3A0pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIUIIUHBI.

XUMHMsI THIIKA: OCHOBHBbIE KOMITOHEHTHI, MUIIEBbIE N100aBKkU. Ponb xuMuu B
oOecrieyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. boitoBas xummus. [Ipasuma
0€30IMacHOr0 HCIMOIb30BaHU TMpEnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BaXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE YI00pPEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPACKH, CTEKIO, KEpaMHKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) IPOIYKTa
peakuyu, €ciad OJHO M3 BEIIECTB JaHO B BHUIE pacTBOpa C ONPEAEIEHHOU
MAacCCOBOM JOJIEH pPacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA W MOJIAPHOU
KOHLIEHTpallii BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA pEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUU OOImEed W
HEOpPraHU4eCcKol XUMuM B 11 Kiacce oCyIlIeCTBIAETCA Yepe3 UCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHaJIU3, CUHTE3, KJIacCU(PUKALUS, MEPUOJAUYHOCTh, HAOIIOICHHE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, HICAbHBIM ra3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, 3KocucTema, ouocdepa, MeTaboInU3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HMCKOTIAEMbIE, TOTLIIMBO,

pecypcehl.



TexHonorus: XMMHUUYECKas INPOMBIINIJICHHOCTb, MCTAJUIYpIrusi, CTPOUTCIbLHLIC
MaTcpuUaJibl, CEJIBbCKOXO3SMCTBECHHOE MMPpOU3BOACTBO, NMHUIICBAA IMPOMBIINIJIICHHOCTD,
q)apMaHeBTI/I‘K?CKaH IMPOMBIIIJICHHOCTD, ITPOU3BOACTBO KOCMCTHYCCKHUX
npermapaTroB, IIPOU3BOACTBO KOHCTPYKIOMOHHBIX MATCPHUAJIOB, OSJCKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSTEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUs NpeaMeTa «XHMHS» Ha YpPOBHE CPEIHErO
o0mero o0pa3oBaHMs BBIJICICHBI CJHEIYIOIIME COCTABJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUICKONH T'paXIaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOY4YaloIIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMIpaBWJIaMd W HOPMamMu [OBEJCHUS; HAIUYUE
IPaBOCO3HAHUS, FIKOJIOTMYECKON KYJIbTYpPhl; CHOCOOHOCTh CTABUTH LIEIH U CTPOUTH
JKA3HEHHBIE IIJIaHBbI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUA IMpeaMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
O0Oy4YaromMXcs B MPOILECCE peaTU3aMKi 00pa30BaTEIbHON AESTEIbHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHHA NpPEeAMETAa «XUMHS»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA [O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
oOyuyaroluxcs B MPOIEcCe pean3aliid 00pa3oBaTeNbHOM AESITEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YYAIOIUMUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTE,
YBOKEHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [JEATEIBHOCTH IPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YUYEOHBIX M TO3HABATENbHBIX 3aja4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHUMAaThb M MPUHMUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4yHOMY HacCJIEIUIo
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTUUYECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZ1A YYEHBIX U MPAKTUKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHHU U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJItoicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BELIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIECICTBUN W HENPUSITUS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
JEATEIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JeATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PpEIICHUM MPAKTUUYECKUX 3a]ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTO pojia, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3ari COOCTBEHHBIX KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMAIBHON CPEeJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONIB30BAHUSA JOCTIKEHUNW XUMHH JJIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI OKpYKaroleh
MPUPOJIHON CpeJie, YMEHHS IMPOTHO3UPOBATh HEOJAroNpHUATHBIE IKOJOTUYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAILATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OTIbITa JESITETbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOACTBOBAThCSI MMM B MO3HABATEJIbHOM, KOMMYHUKATUBHON M COIMAJILHOU
MPaKTHKE, CIIOCOOHOCTM ¢ YMEHHS aKTUBHO IIPOTHBOCTOSITH  HJEOJIOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHMMAaHUSl cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUM 1EIOCTHOTO
MpECTaBICHUS] 00 OKPYXKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHHM JJIi  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTHYECKOMW HAMNpaBIECHHOCTH U BaXXHOM pOJM B
CO3JaHMM HOBOW 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUU TJIO0ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEYCHUH
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTUYECKU KOMGMOPTHOM JKU3HU KaXKJA0r0 4YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlydyaeMble 3HAHUA JIJIsl aHAJK3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
peteHus mpo0JIeM B peajibHbIX )KU3HEHHBIX CUTYaIUsIX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

HWHTEpeca K 0COOEHHOCTSAM TpyJla B pa3iMuHbIX cepax npodeccuoHaIbHOM
JIeSITEILHOCTH.



METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenmeTHble pe3yabTaThl OCBOCHHS NPOIPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopMupoBaHUs MUPOBO33PEHUS oOyyJarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TIO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHble Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUH M YCTAHABIMBATH WX B3aHMMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KjIacCU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMUKU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN



3HaK (CUMBOJI) DJEMEHTa, XUMHU4yecKas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakuuy — MPU PEUICHUWM YYEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKHX 3a]ad,
IPUMEHATHh HAa3BAHHBIE MOJEIIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XMMHUECKUX PEaKIIUM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE 1eCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BELIECTB MU XUMHUYECKHX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJA/IE€Th HABBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3ajay, NPUMEHEHHUIO pPa3IudyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCS B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XHMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOuS,
pecypcbl MHTEpHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIupoBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [l BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HMH(pOpMalUeil: NpPUMEHSATh MEXIpeAMETHbIE (pu3nueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOA€ AxaJiora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOHU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI 1O MCCIICOBAHUIO CBONCTB
U3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (HOPMyITHPOBATH BHIBOIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1elCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, ONpenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuT™M ACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX M HCCIICIOBATCIbCKUX 3ajad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBIIATh CAMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CamMOaHalu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha yriayOJIEHHOM
YpOBHE Ha YpPOBHE CpeAHEro oOIIero oOpa3oBaHUs BKJIIOYAIOT CHEIU(UUECKUe
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
110 OCBOCHHIO, HHTEPIPETAIIMA U IIPeoOpa3oBaHUIO 3HAHHWMA, BHJBI JCATEILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHHWS W MPUMEHEHWIO 3HAHUW B PA3JIMYHBIX yUEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe IO XUMHUHU TIPEAMETHBIE PE3YJbTAThl IPEACTABJIEHBI 110 TOJaM
V3YyUYEHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XHUMHS»
OTpaXkaror:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO



pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBOI 0€30MaCHOCTH, B PAa3BUTUM MEIUUMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHun palMoOHAIBHOTO
MPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS W OOILIEH KYJIbTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEJE;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpuau3aiusi aTOMHBIX oOpOuTanel, HOH, MOJIeKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTypHass M NPOCTPAHCTBEHHAs (TeoMeTpuyYecKas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTMYECKUA pANl, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOJAEpKAIlME OPraHWYECKUE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUHM, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y TpEBpalIEHUS DBHEPrUM TP XUMUYECKHUX pEeaKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBIICHUM; MPEICTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEeaKlui, TEPMOJWHAMMYECKHUX M KHHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTsl | u Il pona);
(dakToJIIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEPEPadOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKLUHUA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEICTBOM  COCTaBJICHUS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUIA;

U3TrOTaBJIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(OpMUPOBAHHOCTh YMEHHUMU: YCTAHABIMBATh MPHHAJJICKHOCTh M3YUYEHHBIX
OPraHUYECKUX BEIIECTB MO HUX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMATUYECKOMN
Homenknarype (IUPAC) u npuBoauTh TpHUBHAIbHBIC Ha3BaHHS JJIA OTACIBHBIX
MpeICTaBUTENIe OPraHMYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIMIEPHUH,
ATUJICHTJIMKOMb, (EHOJ, (opMalbAEeTUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAs, OJICMHOBAs, TAJIbBMUTHHOBAS KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa a1t 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYEeCKUX COCTMHEHUH OT
KPAaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U TT-CBSI31), B3AUMHOTO BIIUSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Colpbsd  (He(Thb, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu WU
MPaKTUIECKOE TPUMEHEHUE TPOIYKTOB MEePepadOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHMs — HAOJIOIEHNUH, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;



chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICITUTEIBLHON JEATeIbHOCTH — AaHajdu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTH3aIINIO, BBIABICHUE MPUYMHHO-CICACTBEHHBIX CBS3eH — ISl U3Y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO €IMHCTBA MHUDPAa,
HCIIOJIb30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKOHW XHUMHH ISl OOBSCHEHHS U
MIPOTHO3UPOBAHUS SBICHUHN, UMEIOIIUX €CTECTBCHHO-HAYUHYIO MIPUPOTY;

c(hOpMUPOBAHHOCTh YMEHMU: MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMUYECKOU
dbopMyIibl BEHIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHMus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJb30BATh MOJYYECHHBIE 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUM
npo0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIMTH
XUMUYECKUNA DKCHEPUMEHT (TIOJIydeHHE W U3yYeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PpEAKIHUU YIIIEBOJOPOJOB pAa3IMYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAITUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU M J1A0OpaTOpHBIM O00OpPYIOBAHUEM,
dbopMyIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pasIuyHON (dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€J1eCO00pa3HOTro MOBEACHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JECUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nmokaszaresns [11K;

aHAIM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH IIEJICHANPABIICHHBIN TTOUCK
XUMHUYECKOW MHDOpPMALIMK B Pa3JIMUYHBIX UCTOYHUKAX (Hay4yHas U ydeOHO-Hay4dHas
JauTepaTypa, cpeAacTBa MaccoBor uHdopmanuu, UHTEpHET U Apyrue), KpUTHIECKU



aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIuio, nepepadareiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a/1aueH.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmass ¥ HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX M TO03HABAEMOCTU SIBICHHUM TPHUPOABI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, DHEPreTHUYECKON W MUIIEeBOU
0€30MMacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHATIOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECIECUCHHM PAlMOHAILHOTO MPUPOAOIOIL30BaHuUs, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWHM, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMma,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIC OpOUTAIH, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSIHMSI aTOoMa, TUOpUIM3aIis aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPULIATENBHOCTb, CTENEHb  OKUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTaJUIMYECKass PEIIETKA, XUMHYECKas pEakUus, pacTBOpP, DICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHUYECKAs JIUCCOLMALUSA, CTEIEHb JUCCOLIMALINM,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENb, BOCCTAHOBUTENb, TEIIOBOM dddexT
XAMHUYECKON PEAKINHU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU IUCCOLMAIUU, MEPUOANYCCKUN
3akoH J[.1. Menneneea, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
IIPEBPALIECHUS SJHEPTUU NPU XUMUUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHHWMAaHUS
MPUYAHHOCTA M CUCTEMHOCTHM  XMMHYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJSIPHOM H
HA/IMOJICKYJIIPHOM ~ YPOBHSIX; NPEACTABIEHUS O MEXaHU3Max XUMHYECKHX
peakuuii, TEPMOAUHAMUYECKUX UM  KHUHETUYECKUX 3aKOHOMEPHOCTAX  UX
MPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHUCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
IIPOU3BO/ICTBA;



c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAHUM HEOPTAHWUYECKUX BEIECTB U UX MPEBPAILECHUN;

C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMHMUYECKYK) CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PpEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBaJICHTHa,
WOHHAs, METaJUInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEETKU
KOHKPETHOT'O BEILECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJA XUMHUYECKOW CBSA3M W THUMA KPUCTAIMYECKOM pEHETKH, OOMEHHBIN U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c()OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTEIIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccupukauuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI MEPUOUYECKOTO 3aKoHa /[,
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTrO MEPHOJIOB
[Tepuomnueckont  cucremsr .M.  MengeneeBa,  UCNOJB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHW», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKHUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKUX HJIEMEHTOB U HX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
WX JIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMUYHBIX  KJIAcCOB,  IOATBEPKIATh
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUII;

C(OPMUPOBAHHOCTh YMEHHUSI PACKpPBIBATh CYUIHOCTb: OKHCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLIUNA MMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
TUX peakUui; peakuuid HOHHOrO OOMEeHa IyTEM COCTaBJIEHMSI MX IOJHBIX U



COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOJM3a;  PEeaKklun
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);

C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHYECKUX PEAKIHUA ¢ YYETOM HMX DHEPreTUUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHHSI CKOPOCTM XHMHMYECKOM PpEAKUWH B 3aBUCUMOCTHM OT Pa3IMYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS T0]] BIUSHHEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [llarense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJYYEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOlMe HayyHble MPUHLMIBI XHUMHYECKUX TPOU3BOJICTB; LEIECOO0PA3HOCTD
INPUMEHEHUSI HEOPTraHWYECKHUX BEIIECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKHU
3peHMs COOTHOLLIEHUS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
MO3HAHUA SIBJICHUN NpUpOAbl — HAOMIOIEHUE, H3MEPEHHE, MOJECIHPOBAHUE,
HKCIIEPUMEHT (peasbHbI U MBICJIECHHBI ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSATD 3TH 3HAHUSA NPH IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUYU BELIECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPAKTUYECKOM JEATEIBbHOCTH YEJI0BEKA U B IIOBCETHEBHOM JKU3HY,

c(OpPMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATHUSIMU WU TPEACTABIECHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
0o0siee OCO3HAHHOTO TOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSl MPOBOAUTH pPACUYETHl: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JI0JS BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALUs;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkiuy; 3HAYECHUs BOJOPOAHOIO II0KA3aTelslsi pacTBOPOB KHUCIOT M ILEIOYEU ¢
U3BECTHON CTEMEeHbI0 JUCCOLMaluu; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
MPOAYKTa PEAKLUHH, €CIM OJAHO U3 MCXOJHBIX BELIECTB JaHO B BHUJE pacTBOpa C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKlUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPKICHUE KAUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEILECTB, ONPEAECICHNE
Cpeabl PacTBOPOB BEIIECTB C IIOMOIIBK) WHIWKATOPOB, H3yYECHHUE BIUSHUSA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIbHBIX 3ada4 no Ttemam «Metaiey u  «Hemeramnsy) ¢
COOJIIOIEHHEM IPaBUJI O€30MacCHOr0 OoOpallleHusl ¢ BELIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUS, INPEIACTaBIATh B



paznu4yHOi (opMe pe3yibTaThl DKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHIIa MOJb30BAHUS XUMUYECKON
MocyIol W JabopaTopHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIUSIMU [0 BBIOJHEHUIO JTa0OPAaTOPHBIX XUMHYECKUX
OTIBITOB, DKOJIOTHYECKH I€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 37I0POBbSI, OKPY’KAIOIIECH MPUPOIHOU
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHUYECKOI'0 JICMCTBHUSI HA JKMBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIch noka3arens 11J1K;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMHUYECKOW MH(OPMALMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas M yueOHO-Hay4dHas
JauTepaTypa, cpeacTBa MaccoBoi nHpopManmu, UHTEpHET U apyrue), KPpUTHIECKH
aHaJM3UPOBaTh XUMUUYECKYIO0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoabubie  IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 17 1 1
byrneposa
Htoro no paznemny 17
Paznea 2. Yraesogopoasl
[IpenenbHbIE YTIeBOJOPOIBI — aTKaHBI,
2.1 Pe YIHIEBOAOPOA 7 1 0
LUKJIOAJIKAHbI
HenpenenbHble yriieBOAOPOIbL: aJIKEHBI,
2.2 PeAt YIICBOAOPOA 25 1 1
aJIKaINEHBI, aJTKUHBI
2.3 Apomatudeckue yriieBo0po/ bl (apeHb) 10 1 0
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U HX 4 0 0
' nepepaboTKa
2.5 ["amoreHIpON3BOIHBIC YTIICBOIOPOIOB 6 1 0
Hroro no paszneny 52
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 12 1 1
KapOoHumnpHbIe COeTUHEHUS: allbIETUIBI U
3.2 P 8 A 24 1 1

KCTOHBI. Kap6OHOBBIC KUCTOTHL. CIOKHEIS




s¢upsl. XKupsl

3.3 VriaeBoasl 9 1
Hroro no pazgeny 45
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeuHeHust

4.1 ‘ AmuHbl. AMUHOKHCIIOTHI. benku 12 1
Wroro no pazueny 12
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUSA

5.1 ‘ BricokoMonekynsipHble COSIMHEHHS 10 1
Hroro mo pazueny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uudpoBbie
Ne i/m P Konrtpoannbie IIpakruueckue (uidpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ileproanueckas cucteMa XUMHUYECKHX 9 1 0
anemenToB /1. I. Menjeneena
12 Ctpoenue BemniecTBa. MHOroooOpasue 1 0 0
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 2
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Hemeramibl 31
2.2 Mertabl 23
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 0 0
JKU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7




Onepatop 340 000 "KomnaHus "TeH3op"
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NMOAMUCHIO
MYHULMNAJIbHOE BIOKETHOE OBLLUEOBPA30OBATEJ/IbHOE 30.10.23 10:47 (MSK)
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