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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma 1mo XMMUU Ha YpPOBHE CpPEAHEro 00IIero oopa3oBaHUs
pa3zpabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepanpHO 00pa3oBaTeIbHOM MporpamMMbl cpeiHero ooiero oopazopanusi(DOIT
COO), mpeacraBneHHbIx B DepepanibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konuenuuu mnpenojgaBaHus y4eOHOTO MpeaMera
«Xumus» B o0Opa3oBaTelbHBIX oOpraHu3anusx Poccuiickori  ®enepanuu,
peanu3youmx OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUI
«Crtpareruu pa3zputusa BocnuTanusi B Poccuiickoit @enepaiuu Ha nepuon 1o 2025
rona» (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YPOBHE YIUIYOJIEHHOTO W3Y4YCHHUS 3aHUMAET BaXXHOE MECTO B
CHUCTEME €CTECTBEHHO-HaydyHOro oOpazoBaHus ydammxcs 10-11 xmaccos.
W3yyenue mnpeamera, pealdyeMoe B YCIOBUSX JAU(PHEpPEeHIIMPOBAHHOIO,
npo¢uiabHOro OOydYeHus, MPU3BAHO OOecreyuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMTYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO IS
aJanTanyy uX K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HHU B COIIMYME, a TAKXKe IS
POJOJDKEHHS O0y4YeHUsI B OpraHu3alusx NpodeccHoHanbHOTO 00pa30oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCS] OJJHON U3 TPUOPUTETHBIX AUCIUTUIMH.

B mporpamme no XumMuum Ha3HAu€HHE MpeaMeTa «XUMHS» MOJIy4aeT
NOAPOOHYI0  WHTEPHPETANMI0O B  COOTBETCTBUM C  OCHOBOIIOJIATAIONIAMU
nonoxkenusiMu PI'OC COO o B3auMOOOYCIOBJICHHOCTH ILIE€JICH, COJIepKaHusl,
pe3ynbTaToB OOy4eHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBHUETENHLCTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJHSEMBIE MPOTPaMMOM 10
XUMHUH (PYHKIINU:

@ 1HpOPMALMOHHO-METOAUYECKAS, DeaTu3alys KOTOPOH 00eCIeurBaeT
MOJYyYEHHUE NPEACTABICHUS O UENAX, COAEpKaHUHU, OOUIeH cTpareruu
00y4eHMs, BOCITUTAHUS U PA3BUTHS O0YUYaAIOIMINUXCS CPEIACTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO Npoduis;

@ opraHM3aIMOHHO-IUIAHUPYIOIIIas, KOTOpast pe1yCcMaTpUBaET
ONPENCIICHUE: TPUHLHUIOB CTPYKTYPUPOBAHUS W IMOCIEAOBATEIBbHOCTU
U3y4YeHUs Y4eOHOro MaTepuaya, KOJIUYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTepUCTHK; MOAXOA0B K (DOPMUPOBAHHUIO COAEPKATEIHLHOU OCHOBBI
KOHTPOJII M OIEHKM 00pa30BaTENIbHBIX IJOCTHKEHHN OO0Yy4arommxcs B
paMKax MTOrOBOW arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
HK3aMEHa M0 XMMUH.

[Iporpamma aJig yriyOJIE€HHOTO U3YYEHUS! XUMUU:

@ ycranaBiMBaeT WHBAPMAHTHOE IMPEIAMETHOE COJEPKAHUE, 00sA3aTETbHOE
JUIS W3y4YyeHUsT B paMKaxX OTAENbHBIX mpoduieii, mnpeaycMaTpuBacT



pacnpeneneHue W CTPYKTYPHUPOBAaHHME €ro I0 KJaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSAM/pa3ienaM Kypca;

@ aéT nprMepHOE pacrpeeeHre y4eOHOro BpEMEHHU, PEKOMEHIYEMOTO ISt
W3YUYEHHUSI OT/ICJIbHBIX TEM;

@ npennaraeT IPUMEPHYIO  IIOCJIENOBATENBHOCTh HM3YYEHHS  yueOHOIO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

@ ;1T METOMYECKYIO HHTEPIPETALNIO [eJed U 3a/1a4 U3ydeHHs TIpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATENBLHON XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHOMN
pOrpaMMmbl CpeaHEro o0b1ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), a TaKkKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYaromerocss IO OCBOCHHIO
coJiepKaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPaMMeE MO XMMHH IPETyCMOTpEHa
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUHW Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusl. 3a mpejeramMu yCTAaHOBIIEHHOM MTPOrpaMMOii 0 XUMHH 00s3aTeIbHON
(MHBapHaHTHOM) COCTaBISIONIEH cojaepkaHusl Y4eOHOro mnpeaMeTa «XuMUs»
0CTa€TCsi BO3MOXKHOCTh BHIOOpA €r0 BAPUATUBHON COCTABIISIONIEH, KOTOpAs TOJKHA
OTIPECIIATHCSA B COOTBETCTBUH C HAIMIPABICHUEM KOHKPETHOTO POpuiIs 00ydeHHsI.

B coorBerctBUM ¢ KoHuentyaidbHbiMU nojiokeHusimu DPI'OC COO o
HAa3HAUYEHUU TPEIMETOB 0a30BOro M yYIIIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoOBaHHOTO OOYYEHHsS HAa YPOBHE CpEAHEro OOIIero ooOpa3oBaHUS
XUMHSI Ha YPOBHE YIUIYOJNEHHOTO W3Y4YEHMsS HANpaBlIEH Ha pPeaTu3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOLIUM 3TAalOM MOJTYYEHHUS] XUMHUUECKOro 00pa30BaHus
B paMKaxXx M3Y4YEHHUsS CIEHUANbHBIX €CTECTBEHHO-HAYYHBIX U XHUMHYECKHX
JUCUUIUIMH B By3aX U OpPraHMU3alUsAX CpeHEero NpodecCuOHaIbHOro 00pa3oBaHuUs.
B 31011 CBsI3M n3yueHue npeamera « XuMUsh» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
paciiipeHre U yriayOJeHHe TEeOPEeTUYeCKOM U MPaKTUYECKOW MMOATOTOBKH
oOy4aromuxcsi, BEHIOPABIINX ONPEAeIEHHBI Tpoduias 00yyeHus, B TOM 4HUCIE C
NEPCHEKTUBONM  MOCHEAYIOMIET0 TMOJMYYEHUS! XHMMHUYECKOro oOOpa3oBaHMs B
opraHuzanusax npodeccuoHadbHoro oOpaszoBanus. Hapsiay ¢ 3tuMm, B cBete
tpedoBanuit ®I'OC COO k mIaHUpyeMbIM pe3yJibTaTaM OCBOCHHS (eaepabHOM
o0pa3oBaTeNIbHOM MPOrpaMMbI CPEAHETO O0LIETO 0Opa30BaHusI U3yUEHUE TPEAMETA
«XUMHUSA» OPUEHTHUPOBAHO TAKXKE HA PEIICHUE 3a7a4 BOCHUTAHUS M COIHAIBHOTO
pa3BuTHs OOydalIuxcs, Ha (QOpMUpPOBAHUE Y HHUX OOIEUHTEIUICKTYaIbHbBIX
YMEHUM, YMEHHUH palMoHaIu3aluu y4eOHOro TpyJa M O0OOOIIEHHBIX CIIOCOOOB
JeSITEIbHOCTH, UMEIOLINX MEXAUCIUIIIMHAPHBIN, HAAMPEAMETHBIN XapaKTep.



CocTaBngmuMy mpeaMera «XUMUsS» Ha YpPOBHE YriayOJIEHHOTO M3y4YeHHUs
ABIAIOTCS yriyOnéHHele Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun moaxoA0B K 0TOOpY M CTPYKTYPHOU
OpraHu3alli COJEPXKAHMUSI 3THX KYpCOB B IporpamMme IO XHUMHH 32 OCHOBY
npuHATH mojoxeHuss GI'OC COO o paznuuusax 6a30BOro 1 yriry0aEeHHOTO YpOBHEH
U3y4eHUs MpeIMeTa.

OcHOBYy coaepkaHusi KypcoB «Opranumueckas xumus» u «OOmas u
HEOpTraHWYeCKass XHMHS» COCTABJSIET COBOKYIMHOCTh MPEAMETHBIX 3HaHUU U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHUCTEeMa
3HaHUI TIOJydaeT ONpenesIEHHOE TEOPETUUYECKOE JOIMOJHEHHE, I03BOJISIOINIEE
OCO3HaHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (haKTOTOTUIECKOTO MaTEpHAIa.
Tak, Ha yrnyOia€HHOM ypOBHE H3ydeHHs TpeaMeTa obOecredeHa BO3MOXXKHOCTH
3HAYUTENILHOTO YBETUYEHUS 00bEMA 3HAHUN O XUMUYECKUX JIEMEHTaX U CBOMCTBAaX
UX COEJIMHEHUI Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHHs! PEJCTABICHUN O CTPOCHUU
BEIIECTBA, XUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIIHid,
paccMaTpUBaEMBIX C TOYKHU 3PEHHS] XUMHUYECKOW KUHETHKU U TEPMOJMHAMUKH.
Nzyuenne mnepuoguueckoro 3akoHa u Ilepumogudeckold CHCTEMBI XUMHUYECKHX
AJIIEMEHTOB 0a3UPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpPOEHMM aromMa. XHUMHUYECKass CBs3b OOBACHSETCS C TOYKM 3pEHUs
HHEPreTUYECKUX U3MEHEHUH npu e€ 00pa30BaHNU U pa3pyIICHUH, a TAKXKE C TOUKU
3peHus] MeXaHu3MOB €€ oOpa3oBaHus. V3ydueHHe THUMOB peaklUuid OTMOJHAETCS
dbopMHpoBaHUEM TPEACTABICHUNA 00 BJIEKTPOXMMHMUYECKHX Mpoleccax u
AIIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BelECTB. B Kypce oprannyeckoit XuMuu npu
PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH COEIMHEHHM ynensieTcsi ocoloe
BHHUMaHUE BOIIPOcaM 00 AJIEKTPOHHBIX 3P (PeKTax, 0 B3aMMHOM BIIMSHUU aTOMOB B
MOJIEKYJIaX 1 MEXaHU3Max peaklui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEP >KaHUE KypPCOB XUMHH YTTyOIEHHOTO
YPOBHSI M3yU€HHUS JIJIsl KJIACCOB ONMpPEAEIEHHOro Mpoduils (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep IONOJHEHUN K OOIIeld CUCTeME MPEIMETHBIX 3HAHMI)
OKa3bIBAIOT BIIMSHUE CMEXKHBIE NpPeaMEThl. Tak, HampuMmep, B COAEPKAHUU
npeaMeTa JUisi KIIaCCOB XMMHKO-(DU3HUECKOro nmpoduiisa 60blIoe 3HaYeHHE OyyT
UMETh AJIEMEHTHl Y4eOHOro Matepuara rno oouieit xumuu. [1pu nzyyenuu npeamera
B JIAHHOM CJy4yae akUeHT OyAeT cJelaH Ha OONIHOCTb METOJOB IO3HAHUS,
OOIITHOCTH 3aKOHOB U TEOPUI B XUMHH U B (PU3UKE: ATOMHO-MOJICKYJISIpHAs TEOpHUs
(MonexysipHasi Teopusi B PU3KKE), 3aKOHBI COXPaHEHUSI MACChl U SHEPTUH, 3aKOHBI
TEPMOJIMHAMUKH, JJIEKTPOJIN3a, PEJICTABIICHUS O CTPOSHUU BELIECTB U APYTOE.

B T0 e BpeMs B coAepKaHMM TMpeaMera I KJIACCOB XHUMMKO-
ouosioruyeckoro nmpodwisi 60JIbIINNA yACIBHBIN BeC OyJeT MMETh OpraHuyeckas
xumus. B 3ToM ciydae nmpenocTaBisieTcss BO3MOXKHOCTh JIIsl 00Jiee 00CTOATEILHOTO



pPaccMOTPEHUS XUMUYECKOM OPTaHM3alUU KJIETKH KaK OMOJIOrHYeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOJAT, K IMPHUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTBI, KakK
JUTUABI, O€TKU, YTIIEBObI, HYKJIICMHOBBIE KUCJIOTH U Apyrue. [Ipu aTom 3HaHUS O
COCTaBE M CBOMCTBAxX MPEICTABUTENEH OCHOBHBIX KJIIACCOB OPTaHMYECKUX BEIIECTB
CIIy’aT OCHOBOM JIi M3Y4YEHUS CYIIHOCTH MPOLECCOB (POTOCHUHTE3A, JbIXaHUS,
NALLEBAPEHUS.

B mnmane QopmupoBaHUS OCHOB HAy4YHOTO MHMPOBO33PEHHS, OCBOCHHS
0O0IlIeHayYHbIX METOJIOB IMO3HAHMSI U OTbITA TPAKTUYECKOTO MPUMEHEHHUS HAYUHBIX
3HaHUM U3y4YeHHe mnpeaMera «XUMHs» Ha YIUIYOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4e€OHBIMM MpeaMeTaMy, BXOMSIIMMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HAy4yHBIE MpenMeTsl», «MaTtematuka u
uHbopMaTuka» u «Pycckuil sI3pIK U TUTEPATypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TakKe,
KaK Ha YPOBHE OCHOBHOT'O U cpejHero o0iiero oopazoanus (Ha 0a30BOM ypOBHE),
3aja4yeil MEepBOCTENICHHONW 3HAYMMOCTH SIBISIETCS (DOPMHpOBAHHE OCHOB HAYKU
XUMHH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA, TPAKTUUECKON EATEIbHOCTH
YEeJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. Pemienne 3ton 3agaum Ha
yrayOnE€HHOM YpOBHE H3YYEHHS MpeaMeTa MpeAnojaraer peaau3aluio TaKhX
1eJIeH, KaK:

@ QopmupoBaHMe MPEACTABICHUI: O MaTEPUAIbHOM E€IUHCTBE MHUpa,
3aKOHOMEPHOCTSIX Y MO3HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMUU B
CHUCTEME €CTECTBEHHbIX HayK M e€ BeAyulell poiau B o0OecrnedyeHUH
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIGHUH  MpoOJeM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3JaHUHM HOBBIX MAaTE€pUaIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecreueHrnr pPAlMOHAIBLHOTO MPUPOIOINOIb30BAHUSA, B (POPMUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl UEIOBEKa, a TaKkKe SKOJIOTHYECKH
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpeae;

@ ocBocHUE CcHCTEMBl 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPa: (yHAAMEHTAIBHBIX
MOHSTUH, 3aKOHOB M TEOPHUM XHMMHHU, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHHMM BEIIECTBA HAa Pa3HbIX YypPOBHAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJIMOJICKYJISIPHOM, O  TEPMOJUHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MNPOTEKAHUS XUMHUYECKHX PEAKIUU, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTeMax, 00 00X
HAaY4YHBIX MIPUHIUIIAX XUMUYECKOTO IMPOU3BOJICTBA;

@® (opmuposanue y O0yJarOIIIXCsI OCO3HaHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUW I OOBSCHCHHS
KITIOYEBBIX HJCH W MpoOJeM COBPEMEHHOW XHWMHH, JJISi OOBSICHCHHS H



MIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOY;
TPaMOTHOTO perieHus MpoOJIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAI DKOJOTMYECKON 0€301acHOCTH NOCIIEACTBUIA
OBITOBOM U TPOU3BOJACTBEHHOM JEATEIHPHOCTH YEJIOBEKAa, CBSI3aHHOM C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAHUEM U TIEPEPAOOTKOM BEIIECTB;

@ yriuyOneHue npeacTaBIeHuii O HayYHBIX METOAAX TIO3HAHUS, HEOOXOAUMBIX
JUIS. TIPUOOPETEHUS YMEHWNW OpPUEHTUPOBATHCS B MHUpPE BEIIECTB H
OOBSCHEHHS] XWMHYECKUX SBJICHUH, HMEIONUX MECTO B TPHUPOIE, B
MIPAKTUYECKOMN JEATEIBHOCTH U TTOBCEHEBHOM KU3HU.

B mmane peanuzauuu NEepBOOYEPEAHBIX BOCHUTATENBHBIX M PAa3BUBAIOLINAX
GYHKIIUN 1IEJOCTHOM CHUCTEMBI CpeHEero o0Iero oOpa3oBaHUs IMPH H3YYEHUU
npeaMera «XUMHUS» Ha  YyIIyOJI€HHOM  ypoBHE 0COOYI  aKTyaJbHOCTb
MpUOOPETAIOT TAKUE IEU U 33/1a4i, KaK:

@ socnuranue YOEXKIEHHOCTH B II03HABAEMOCTU SBJICHUM [IPUPOJIBI,
YBOXEHHUS K TPOLIECCYy TBOpYECTBA B OOJACTH TEOPETUUYECKUX H
NPUKIATHBIX HCCIEJOBAHUNA B XUMHH, (POPMHUpPOBAHHE MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

@ passuTHe MOTUBALMK K OOYYEHHIO M IIO3HAHUIO, CIIOCOOHOCTEN K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha  OCHOBE  YCBOCHUS
00IIIeUeIOBEUECKUX IICHHOCTEH;

@ passuTHE MO3HABATEIBHBIX MHTEPECOB, MHTEUIEKTYAIBHBIX ¥ TBOPYECKHX
crocoOHOCTEN oOywaromuxcsi, (opMupoBaHHE y HUX CO3HATEIHLHOTO
OTHOIIIEHHSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPA30BaHHIO Kak
YCIIOBHUIO YCIEIIHOHN MpodecCHOHAILHOM U 00MIECTBEHHON JIEATEIIbHOCTH,
OTBETCTBCHHOTO OTHOIIICHUS K CBOEMY 3J0POBBIO U TOTPEOHOCTH B
3I0POBOM 00pa3e KHU3HH;

@ (opmupoBanre yMeHUI M HABBHIKOB Pa3’yMHOTO IIPUPOIOIOIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKOMN KYJIbTYphl, IPUOOPETEHNE ONBITA OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIbHOCTH.

OO01Iee 9uCiI0 9acoB, MPEAYCMOTPEHHBIX I M3YYCHUSI XUMHUHU Ha YTIIyOJIEHHOM
YpOBHE CpeHero obiiero oopazoanus, coctapisieT 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Heenm0), B 11 kimacce — 102 yaca (3 yaca B Heeto).



COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMMH.

[IpeameT 1 3HaUYE€HHE OPTaHUYECKON XUMUU, IPEICTABICHUE O MHOTOO0pa3uu
OPraHUYECKUX COCTUHEHUMN.

OJNEeKTPOHHOE CTPOEHHME aToMa VIiepoAa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMA. BaneHTHble BO3MOXKHOCTH aToMa yriaepoaa. XWMHUYEecKas CBA3b B
OpTraHUYECKUX COSTUHEHUAX. TUIbI THOpUIU3AIIMN AaTOMHBIX OpOuUTasell yriepoa.
MexaHu3Mbl  00pa30BaHUsSI KOBAJIEHTHOW CBS3M (OOMEHHBII M JTOHOPHO-
aKuenTopHbIi). Tumbl NepeKkphBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, ABOMHAs U TpoiHas cBsA3b. CrOCOOBI pa3pbiBa CBsI3€H B MOJIEKyJax
oprannueckux BemecTB. [loHsiTHe 0 cBOOOOHOM panukane, Hykieopuiae u
aneKTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OpTraHMYECKUX COEAMHEHUN. MONeKynsIpHble H  CTPYKTypHbIE  (OPMYJIBL.
CtpykTypHble (GOpMyNbl pa3iU4HBIX BHUIOB: pa3BEPHYTas, COKpalIEHHA,
ckenetHass. WM3omepus. Buabsl H30Mepuu: CTPYKTypHasi, HOPOCTPAHCTBEHHAs.
DnekTpoHHbIe 3G (HEKTHI B MOJIEKyIaX OpraHUYeCKUX COEAMHEHUH (MHIYKTUBHBIN U
Me30MEPHBII 3P PeKThI).

[IpencraBnenne o kinaccupukauuum opraHmdeckux BemiecTB. [lonstue o
dbyHkuroHansHOM rpymnmne. 'omonorus. 'omonoruueckue psabl. CuctemaTuueckas
HoMeHKkIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbie Ha3BaHUs
OTZEJIBHBIX ITPEACTABUTEIIEH.

OcoOeHHOCTH W KJIacCHU(PHKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCINEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BELIECTB WU MX MPEBPALLCHUI:
03HAaKOMJIEHHE C 00pa3liaMi OPraHUYECKUX BEIIECTB U MaTepUalaMHi Ha KX OCHOBE,
OMBITHI 10 NPEBPALLICHUIO OPTraHMYECKUX BELIECTB IPU HArpeBaHUU (TUIABJICHHE,
oOyraMBaHUE M TOPEHHE), KOHCTPYHPOBAHME MOJENEH MOJEKYJl OpraHUYEeCKHX
BEILIECTB.

YriaeBoaopoasnl.

Ankanbl. 'oMonioruueckuil psj ainkaHoB, oOmas ¢popmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AJIKAHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBs3b. PU3NYECKUE CBOWCTBA
aJIKaHOB.



XHWMHYECKHE CBOMCTBA QJKAaHOB: PEAKLUHMH 3aMELICHUs, W30MEpHU3allUH,
JNETUAPUPOBAHUS, IUKIN3AIMHU, TMPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEIIECHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MATBIX (IMKJIOTIPOIIaH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, MUKJIOTEKCaH) IUKI0AIKaHOB. CIIOCOOBI MOTYUYEHUs U TPUMEHEHNE
LMKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, oomas (Gopmyia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, SP>-TUOpUIU3aLHs
aTOMHBIX OpOuTanel yriaepoaa, o- u m-cBsi3u. CTpyKTypHas U reomMeTpudeckas
(umc-tpaHc-) uzomepus. u3nyeckre CBOKWCTBA AIKEHOB. XMMUYECKHE CBOWMCTBA!
peakuuMy MPUCOEIUHEHMS, 3aMEIICHUS B O-IIOJOKEHUE NpPHU JIBOWMHON CBA3M,
noauMepusauu 1 okucienus. Ilpasuno MapkoBHukoBa. KauecTBEHHbIE peakuuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTyUYEHUS U TPUMEHEHUE aJTKEHOB.

Anxanuensl. Knaccudukarus ankaaueHoB (COnpspKEHHBIC, U30JUPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- 1 1,4-npucoeaunenue. [Tonumepuszainus conpsskEHHBIX
nueHoB. CriocoObl MOTYy4YEHUs U IPUMEHEHUE aIKaIUEHOB.

Anxunbl. ["'oMonornueckuii psij aJKWHOB, 00MIas Gpopmysia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3aiysi aTOMHbIX opOuTaneil yriepona. @u3anyeckue CBOMCTBA aJIKWHOB.
XHWMUYECKHE CBOMCTBA: PEAKLNU MPUCOECAUHEHUS, TUMEPU3ALINU U TPUMEPU3ALINH,
okuciieHHs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbBIC peakiuyi Ha TPOHHYIO CBSI3b. CIIOCOOBI TOMYYECHHS ¥ IPUMCHECHHE
AJIKUHOB.

ApomaTHYecKue YIJIeBOAOPOAbl (apeHbl). ['OMOIIOrMUecKuil psiJi apeHOB,
oOmas ¢opmysa, HOMEHKJIATypa U U30MEpUs. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJbl OcH30/Ma. (DU3NYECKHe CBOWCTBA apPEHOB. XWUMUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIUU 3aMeIlleHUsI B OEH30JIbHOM KOJIbLIE U
YIIEBOAOPOJHOM pajuKalie, PEAaKUUH NPUCOECIUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpeacrtaBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBHOM,
TUAPOKCWIBHON, aMWHO- M HHUTPOTPYMIBI, aTOMOB TaloTeHOB. (OCOOEHHOCTH
XUMUYECKUX CBOUCTB ctupoia. [lomumepusanus ctuposa. CrocoObl OyIeHUS U
IIPUMEHEHUE apPOMATUYECKHUX YIIIEBOJIOPOIOB.

[Ipuponnslii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HeTh u €€ nmpoucxoxaeHue.
KameHHbIH yrojib U MPOAYKTHI ero nepepadotku. CrocoOwl nepepaboTku He(TH:



NEPErOHKa, KPEKUHT (TePMHUYECKUM, KaTaTUTHYECKHM), PUPOPMUHT, MHPOIIU3.
[TponykTtsl nepepaboTKu HEDTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMHU YTJIEBOJOPOAOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMELICHHS] TajJoreHa Ha THUAPOKCOTPYIIY, HUTPOTPYyNIly, UHAHOTPYMIY,
amuHoOrpynmy. /[lelicTBHe Ha TaJOr€HNPOM3BOJHBIE BOJHOTO W CIIMPTOBOTO
pactBopa wWENOYH. B3auMoelCcTBHE NUTAJIOTCHAIKAHOB C MAarHMe€M M IIMHKOM.
[TonsaTue 0 METAJTIOOPTraHUYECKUX COEIMHEHUSX. Hcnonp3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJOPOJAOB B OBITY, TEXHUKE M TpPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
u3ydeHue (PU3MUeCKUX CBOMCTB YIi€BOJAOPOJOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakiuii yrieBoJOpOIOB Pa3IMYHBIX KiIaccoB (oOeclBeYrMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajiis, B3aWMOJICHCTBUE AalETUJICHA C
aMMHauHbIM pacTBopoM okcuma cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yIIepo/ia ¥ BOAOPO/1a B OPraHUYECKUX BELIECTBAX, OJyUEHHUE STUIICHA U U3yUYECHHE
€ro CBOWMCTB, O3HaKOMJIeHHE C KoJutekiusamu «HedpTs» u «Yrombsy, ¢ oOpasnamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJl YIJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOJIHBIX YTIIEBOIOPO/IOB.

Kucaopoaconepxaiiue opranuieckue coeAUHEHMS.

[IpenenbHble OAHOATOMHBIE cHUPTHL. CTpOo€HHE MOJIEKYJ (Ha MpuUMepe
METaHoJla W J3TaHojia). ['oMonormyeckuit psia, oOmas dopmyna, H30Mepus,
HOMEHKJaTypa U  kinaccupukauus. Dusmyeckue CcBOWCTBA  MpelETbHBIX
OJHOATOMHBIX CIHUPTOB. BoOJOpOAHBIE CBSA3M MEXKIY MOJIEKYJIAMHU CIHPTOB.
XHWMHYECKHE CBOMCTBA: pEAaKUUU 3aMEIICHMs, JETUAPATALMH, OKHCIICHHS,
B3aUMOJICUCTBHE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJHOATOMHBIE CIUPTHI. /[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTYpa U n3oMmepus. OCOOEHHOCTH (PU3UIECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHHUPTHl — ASTUJICHIIMKOIb WU TIHLEpUH. PuU3NUECKHEe U
XUMUYECKUE CBOMCTBA: pEAKLIUH 3aMEILEHHUS], B3aUMOJIEVCTBHE C OPTaHUYECKUMH U
HEOPraHWYECKUMH KUCJIOTaMHU, KaY€CTBEHHAs pEaKI1sl HA MHOTOATOMHbBIE CITUPTBHI.
[IpencraBieHne o MEXaHU3ME PEAKIM HYKJIeo(UIHHOTO 3aMelieHus. JleficTBre Ha
opranusMm yenoBeka. CriocoObl MOTy4YeHus: U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHME MOJEKYJbl, B3aMMHOE BIMSHUE THAPOKCOTPYNIbl H
oenzonbHOrO sinpa. dusnueckue cBoicTBa (eHona. OCOOEHHOCTH XUMUYECKHUX



cBoiicTB (penona. KauecTBeHHbie peakuuu Ha (eHosl. TOKCHYHOCTH (heHoua.
Crnioco0ObI osTyueHus: U npuMeHnenue gpenomna. Genondopmanpiaeruaias cMoia.

KapOonunbHble COeTUHEHHS — albAETHIbl U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWIIBHON Tpynmnbl. ['oMoIOTHYECKUE PsIibl AJIBJETHIOB U KETOHOB, 00IIas
dopMyna, uzoMepuss M HOMEHKJIaTypa. Pu3zndyeckue CBOMCTBA aJIbJETHJIOB U
KETOHOB. XMMHYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUU IPHUCOETUHEHUS.
OxucieHue anpAETUAOB, KAaueCTBEHHBIE peakuuu Ha anbaeruabl. CrocoObl
HOJIyYEHUS] U IPUMEHEHHUE ATIbJAECTUI0B U KETOHOB.

OnHOOCHOBHBIE NpEJIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepust 1 HOMEHKNaTypa. PU3ndyecKkue CBOUCTBA
OJIHOOCHOBHBIX TMpEAETIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuuss dTepuPUKALUM, PEAKLUMM C YYaCTHEM YIVIEBOJOPOIHOTO paJauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KHUCJHOTHL. IloHATHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOroo6pasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMPEAENIbHBIX W apOMaTHUYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJbMUTHHOBAsA, OJEUHOBAasA, JIUHONEBAS,
JUHONEeH08as KUCIOThl. CIOCOOBI OJyYEHUsS! U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonoruueckuii psig, oOuias Qopmyia, H30MEpHUs U
HOMEHKJIaTypa. DHU3NUECKHE M XHUMUYECKUE CBOMCTBA: THAPOJINA3 B KHUCIONM U
LIEJIOYHOM Cpelie.

XKupsl. Ctpoenue, pU3NYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THJIPOJIU3 B
KHCJION M 1eNo4HoH cpene. OCOOEHHOCTH CBOMCTB )KUPOB, COJEPIKALUX OCTATKU
HEIPEAENbHBIX JKUPHBIX KUCIIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK coJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JCHCTBUE.

OOwas xapakTepucTHka yriaeBooB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnoiMcaxapuibl). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, Tajlakro3a, puodo3a,
ne3okcupudo3a. dusznueckrue CBOMCTBA M HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMUYECKHUE CBOMCTBA ITIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aIbJACTUIHON
Tpynn, CHUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHneHue rmoKo3bl, €€
3HAYEHHUE B JKMU3HEJEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxaposa, MajabTo3a U
naxkTo3a. BoccTanaBnuBaromuye 1 HEBOCCTaHABIMBAKOIIME Aucaxapuasl. ['uaponns
nucaxapunoB. Haxoxnenue B npupoje u npumeHenue. [lonucaxapuasl: kpaxmad,
[JIMKOT€H M 1eiunoio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmala, TIJIMKOTeHa U
nesono3sl.  dusnyeckre CBOMCTBA KpaxMaiga W LEJUIH0I03bl.  XUMHUYECKHE
CBOICTBa Kpaxmajya: T'MJIpOJIU3, KaueCTBEHHas PEakUusi C HOAOM. XHMHUYECKUE
CBOICTBa LIEJUIIOJIO3bI: TMAPOJNU3, MoJydeHHue 3(¢upoB neuitonossbl. [londarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEJIK).



DKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpALCHUN:
PacTBOPUMOCTbD PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOIO CHUPTA B AJIBACTUJ HA PACKAJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ASTUJIOBOTO CHUPTa JUXPOMATOM Kajausi (BO3MOXXHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAauyeCTBEHHBIE pPEaKIMU Ha albACTHAbl (C THUIPOKCHIOM
muammuncepeopa(l) u ruapoxcumom meau(1l)), peakius raumnepruHa ¢ THIAPOKCUIOM
meau(1l), xumMuueckue CBOICTBAa pacTBOpPa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE
pactBopa riroko3bl ¢ ruapokcuaom Menu(Il), B3aumoaeiicTeue kpaxmasua ¢ HOJOM,
pellleHue HJKCIEePUMEHTAIbHbIX 3a7ad mo TemMaM «Cruptel U (EHOIBDY,
«Kap6oHoBbIe KUCITOTHI. ClI0KHBIE YPUPHD».

A3o0Tcoaep:xaliue OpraHn4ecKue coeJuHeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMUHOB:
anupaTuyecKue W apoMaTHYECKUE, TIEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIC.
Ctpoenue moJiekys, oOmas ¢opmysia, U30MepHus, HOMEHKIATypa U (PU3NUECKUE
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJECHUCTBHAE IEPBUYHBIX aMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuIaMMOHUSL.

AHWIVH — IPEJICTaBUTE]Ib aMHUHOB apoMaTUdecKoro psjaa. CTpoeHne aHWINHA.
B3aumHoe BauMsHUE TpyINI aToMOB B MoJjiekyine aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWwinHA. KadecTBeHHbIe peakiiuu Ha aHWIHH. CrOCOOBI
MOJIy4eHUs] ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuWIWHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeIbHbIE TPEACTABUTEIN O~
AMUHOKHCJIOT: TJHIMH, ajaHuH. POu3nueckue CBOWCTBA aMHWHOKMCIIOT.
XWMHUYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(pOTEpHBIX  OPTaHHYECKUX
COCIMHCHHM, PpEAKIUsl TMOJUKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHMe aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak npupojHbie MoauMepbl. IlepBuyHasi, BTOpUYHAsA W TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJW3, ICHATYpallus,
KaueCTBCHHBIC PEaKIIUU Ha OCIIKH.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W MX MPEBpAlCHUN:
pacTBopeHne O€JIKOB B BOJIe, JeHaTypalus OCJKOB NpH HarpeBaHWHU, IIBETHBIC
peakimu Ha OenKM, peIIeHHE OKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMaMm
«A30TcoaepKalire OpraHu4ecKre cCoeTuHeHus» U «Pacro3HaBaHrue OpraHM4eCcKux
COCJIMHECHUIT.

BbicokomoJ1eKyIsIpHBIE COeTUHEHMSI.

OCHOBHBIC MOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALINH, CPEIHSIST MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
NOJIMMEPU3ALHs U MOJUKOHIEHCALUS.

[Tonmumepuble wmatepuanbl. [lnacTmaccel  (MONMMATHUIIEH, MOJUIIPOIIMIIEH,
NOJIMBUHWIXJIOPU, TOJUCTUPOJI, MOIMMETHIMETAKpPWIAT, TOJUKapOOHATHI,
noJMdTUIIEHTEpePTanar). Y Tuin3anus u nepepadoTka IiacTHKa.

DnacTomepsl: HaTypaJbHbII Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonoxkHa: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KarpoOH U JIaBCaH).

[Tonumepsl CIIEUAJIBHOTO Ha3HAYEHUs (Tedion, KeBJap,
3IIEKTPOTPOBOIAIINE TOJTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yyKOB, PELIEHUE DSKCIEPUMEHTAJbHBIX 3adady Io Tteme «Pacno3HaBanue
IJIACTMACC 1 BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxzaenne MonexyasspHOW (QOpMyYSbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBBIM JOJISIM JIEMEHTOB, BXOJSIINX B €T0 COCTAB, HAX0KAECHUE MOJIEKYJIAPHOU
(bopMyIIbl OPraHMYECcKOro COeIMHEeHUsI 0 Macce (00bEMY) IPOYKTOB CrOPaHUSs, 110
KOJIMYECTBY BellecTBa (macce, 00bEMY) MPOAYKTOB PEAKLIUU W/WIM HCXOJHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (OpPMYJSbl OPraHMYECKOTO BEIEeCTBAa Ha
OCHOBE €ro XUMHUYECKUX CBOMCTB MJIM CHOCOOOB MOJIyYEHHs, ONpEeTICHUuE 10U
BBIX0/1a POJAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanu3zanyst MeXXnpeIMETHBIX CBA3€H IPU NU3YYEHUU OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBIISCTCS 4Yepe3 HCIONb30BaHWE KaK OOMIMUX €CTeCTBEHHO-
HAay4YHbIX TOHATWMW, TaK W TMOHATUM, NPHUHATBIX B OTAEIBHBIX MpPEeAMETaX
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TIOHATHUSA: SIBICHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpus, 3aKOH, aHaIMW3, CHHTE3, Kiaccudukamus, HaOIIOJIEHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIEJIMPOBAHUE.

@usnka: Marepus, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKUd ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBa, (PU3MUECKHE BEIWYMHBI, €IUHULBI M3MEPEHHUS, CKOPOCTh, SHEPTHUA,
Mmacca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepoTpOPHBIM THUI NMHUTAHUS, OPOKEHUE,
dboTocuHTE3, AbIXaHWe, OENKHU, YIJIEBOJbI, >KUPbI, HYKIEHHOBBIE KHUCIOTHI,
(bepMeHTHI.



['eorpadusi: mose3HbIe HCKOTIAEMbIE, TOTUIHBO.
TexHOoNmorusi: NHUILEBbIE NPOAYKTbI, OCHOBBI PAalMOHAJIBLHOIO IUTAHHS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sAep. XUMHUYECKUN dneMeHT. M3otomnbel. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIC UWCJIA. DHEPTETHUECKHE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukarus XuMUIeCKUX JIEMEHTOB (S-, P-,
d-, f-smementnr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpOHUTAJISIM.
DNEeKTpOHHbIE KOHPUTYpaIlMd aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOJIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUM, JIEKTPOHHBbIE KOH(PUIYypallid HOHOB.
DNEeKTPOOTPUIATENBHOCTD.

[Iepnonnueckuit 3axkoH u [lepruoanueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. Menneneera. CBa3b nepuoanueckoro 3akoHa u Ileproandeckoil cuCTEMbl
XUMUAYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX YJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX U CJIOKHBIX BEILIECTB I10 FPYIINAaM U epUoiaM. 3HAUCHHE IEPUOANIECKOTO
3akoHa /[.1. Menneneena.

Xumuyeckass CBs3b. BuIbl XUMHUYECKOW CBA3U: KOBAJECHTHAs, HOHHAf,
MeTayuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IimHa cBsi3u. [lonsipHOCTH, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOW CBs3u. Kparneie cBs3u. BonoponaHas —CB3b.
MexMOoNEeKyJISIPHbIE B3aUMOJECHCTBHUS.

BaneHTHOCTP W BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b AJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPE COeMHEHUN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coequHeHusIX. CocTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaresb, JHMIraHjbl. 3HAYEHUE KOMIUJIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAVMHAIIMOHHON XUMUHU.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THIIb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHbix cucreMax. Mctuaabie pactBopsl. [IpencraBnenue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIPAKEHUS KOHIUEHTPAIMM PACTBOPOB:
MaccoBasi J0Jis BEUIECTBA B PaCTBOPE, MOJISIpHAasl KOHILEHTpalus. HacelleHHbIEe 1
HEHACBIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanys n HOMEHKIaTypa HEOPraHWUYECKUX BEIIEeCTB. T pUBHAILHBIE
HAa3BaHMS OTIEJIbHBIX IPEACTABUTENIEH HEOPTaHUYECKUX BEIIECTB.



Knaccudukanus XuMUYeCKUX peaklnii B HEOPraHMUYECKOW U OpPraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB; 3aKOH COXPAHEHUsS W NPEBpaIlCHUs
DHEPTUU MPU XUMHYECKUX peakmusiX. TermnoBbie 3h()EKTh XUMUYECKUX PEaKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakiiuu, €€ 3aBUCUMOCTb OT Pa3IuYHbIX (HaKTOPOB.
['omoreHHbIe U reTeporeHHsie peakiuu. Karanus u katanm3aTopsl.

OOpatumMpie 1 HeOOpaTUMBIE pEeaKIuu. XUMHIECKoe paBHOBecue. KoHcTaHnTa
XUMHAYECKOro paBHOBecUs. (DAaKTOpBI, BIMAKOLIME HA IOJOXKEHUE XUMHYECKOTO
paBHOBECH: TEMIEpaTypa, JAaBJICHUE U KOHIIEHTPAlMU BEILIECTB, YYACTBYIOIIUX B
peakuuu. [punuun Jle [larense.

DOnextposmtudeckas aucconuarnus. CuibHBIE €W ClIa0ble 3JIEKTPOJIHUTHI.
Crenenp nuccouuanuu. Cpella BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHAasi,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maposus coneid. Peakiuu
HOHHOT'O OOMEHa.

OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipollecchl OKHUCIECHHST U BOCCTAHOBJICHUSI.
Baxneiimme OKHCIATETM W BOCCTAHOBHTENIW. MeETOa 3JIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCNEpUMEHTAIbHBIE METOJbl HM3YyYEHUs BEIIECTB WU MX MPEBPALLCHUI:
pa3loKEeHWE TNEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KATAIM3ATOpPA, MOJEIU
KPUCTAJUTMYECKUX PENIETOK, IPOBEICHUE PEAKITNi MOHHOTO 0OMEHA, OTIPEICIICHHE
Cpeabl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHUE BIMUSHUSA PAZTUYHBIX
(GakTOpoB Ha CKOpPOCTh XHWMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

Heoprannuyeckasi xumusi.

[Tonoxenne HemeTawoB B [leproandecKkoil cucTeMe XuMHYECKUX JJIEMEHTOB
J.. MenneneeBa u 0COOCHHOCTH CTPOCHHS HMX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoJa, cepbl, pocdopa u
yriepoaa).

Bomopon. Ilomydyenue, ¢u3mdeckue W XUMHUYECKHE CBOWCTBA: PEAKIUU C
METAJUIAMU U HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. | mapuabl. TonmBHbIE
DIIEMEHTHI.

["anorensl. Haxoxnenuwe B mpupojie, cnocoObl MoJgydeHus, (pusndeckue u
XMMHUYECKUE CBOMCTBA. [ anoreHoBogopoibl. BaxHeumme Kucaopoacoaepkaime
COeMHEHMsI TajoreHoB. JlabopaTopHbIE ¥ MPOMBINIICHHBIC CIOCOOBI MOTYYEHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COCIUHEHHI.

Kucnopon, o3oH. JlabopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI MOJIYYEHUS
Kuciopoaa. @uU3NUecKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBI.



Cepa. Haxoxaenume B TpUpOAE, CIOCOOBI TONY4YeHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyiabbumsl. Oxcun cepwi(IV), oxcun
cepol(VI). CepHuctas u cepHasi KUCIOTHI U uX cor. OCOOEHHOCTH CBOMCTB CEPHOU
KUCJIOTHL. [IpuMeHenue cepol U €€ COeTUHEHU.

A3zor. Haxoxnenue B mpupojie, CHOcoObl MONy4YeHHUs, (puanyeckue u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTpHUIbI. OKCUIBI a30Ta. A30THUCTas U a30THAA
KHUCJIOTHI U UX coJu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue azora
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mnpupone, CHocoObl MOTy4yeHUs, (U3HUYECKUE U
xumuueckue cBorictBa. dochuast u pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue dochopa u ero coegumHeHuii. dochopHbIe
yInoOpeHus.

VYrinepoa, HaxoXIeHUE B NOpHUpojAe. AJUIOTPONHbIE MOJIU(PHUKALUU.
duznyeckre W XUMHYECKHME CBOMCTBA TMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrnepona(IV), yrompHas kuciaotra u eé€
colii. AKTHUBUPOBAHHBIN yroib, ajgcopoums. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IpuMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIJIEPOJOM, U €ro
COEIMHEHUMN.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MmonydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpeMmHus(IV), KpeMHHEBas KHCIIOTa, CUJIMKATHI.
[IpumeHeHne kpeMHus U ero coequHeHuil. CTEKI10, ero nojay4yeHre, BUJIbl CTEKIA.

[Tonoxenue MeramioB B [lepuonnueckoi cucreMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI AJIEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOiiue
dbusnyeckue cBolicTBa MeTauioB. llpuMmeHeHHe MeTauioB B OBITY M TEXHHKE.
CruiaBel METANIOB.

ONEeKTPOXUMHUUYECKUN psAl HampspkeHuid  MmeTawioB.  OOmme  crnocoObl

NOJTy4eHUS METAJIOB: TUJIPOMETAILTYPIus, MUPOMETAILTYPIHS,
anekTpoMetaiutyprus. [lonarue o xoppo3un MertamuioB. CrocoObl 3allUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MetawioB [A-rpymnmsel Ilepuonnyeckoil cuctemsl
XUMHUYECKHX 3JIeMeHTOB. Hatpuii u kanuii: noixydenue, Gu3nyecKkue 1 XUMHUUECKHe
CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIAUHECHUI.

O6mas xapakrepuctuka metaioB IIA-rpynmel [lepuoandeckoit cUCTEMbI
XUMUYECKAX DJEMEHTOB. Maraumii u Kanpluil: ModxydeHue, (U3NYECKUe W
XUMHYECKHE CBOWCTBA, NPUMEHEHHE IPOCTBIX BEIIECTB M HUX COCIMHECHUM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMHHMI: TTOTy4YeHue, pu3nyeckrue 1 XuMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTOrO BEIIeCTBA M €ro COequHEHUH. AMQOTEepHbIE CBOICTBAa OKCHIA U
TUAPOKCUA aTIOMUHUS, TUAPOKCOKOMILIEKCHI AJTFOMUHHS.



OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Iepronn4eckoi CUCTEMBbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XMMUYECKHE CBOMCTBA XpoMa M €ro coequHeHuil. Okcuabl u
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [loyUeHne u npuMEHEeHne Xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COCIMHEHHM.
Baxueiimue coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) wu
mapranna( VII). Ilepmanranat kanausi, €ro OKUCJIUTEIbHBIE CBOMCTBA.

@u3nuecKkue U XUMHUYECKHE CBOWMCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl u conu xeneza(ll) u xxenesa(lll). [Toayuenne u npuMeHeHre Kee3a u
€ro CIUIABOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coeanHeHui. [lonyyenue u
IIPUMEHEHUE MEAU U €€ COCTMHECHUN.

[Muuk: momydyeHue, (uU3MUECKMEe U XMMHUYECKHE CBOMCTBA. AMpOTEpHbIE
CBOMCTBA OKCHUJA Y TUIPOKCUIA IMHKA, TUAPOKCOKOMILIEKCHI HUHKA. [[puMenenne
[UHKA U €r0 COeANHCHUM.

DKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpaAlLICHUN:
u3ydeHue oOpaslloB HEMETAIIOB, TOpeHHue cepbl, docdopa, xkejae3a, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aUMOJIECHCTBUE
HIEJOYHBIX U IIEJIOYHO3EMENbHBIX METAIOB C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE
BHUJIECOMATEPHUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKeje3a C pacTBOpaMHU KHUCIOT U
HIEJ104Y€el, KaYECTBEHHBIE PEAKIIMU HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHbl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUSY,
«MeTanipl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIIID.

XuMHSA U KM3Hb.

Ponp xumum B oOecrieueHnn yCTOMYMBOrO pa3BUTHs desoBeuecTBa. [loHsaTue
0 HAYYHBIX METOJAaxX MTO3HAHUS U METOJIOJIOTUM HAYyYHOr 0 uccienopanus. Hayunsie
MPUHITUIIBEI OPTaHU3AIMH XUMHYECKOTO MPOU3BOCTBA. [I[pOMBINIIIEHHBIE CTIOCOOBI
MOJYYEHHUs] BaXKHEUIIMX BEIIECTB (HAa MpUMEpPE MPOU3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, MeTaHoJa). [I[poMblIIIEHHBIE CIOCOOBI MOTYYEHUS METAIIJIOB U CILJIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYKAOUIEH CpeAbl U €ro nocieacTsus. Poias xumunu B
o0ecreueHnr YHEPTETUYECKON OE30TaCHOCTH.

XumMusi © 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NIpenapaToB. Poib XMMUM B pa3BUTUA MEAULUHBI.

XUMHMS THIIKA: OCHOBHBbIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Poib xumMuu B
o0ecrieueHn MUIEeBOil 0€30ITaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0€30macHOT0 UCIOJIb30BAHUS MPENAapaTOB OBITOBON XMMHUU B TIOBCETHEBHOM KU3HHU.

XuMUsl B CTPOUTEIILCTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XUMHUS B CEIbCKOM X03sicTBe. OpraHndeckre U MUHEpaabHbIe y100pEHNs.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHUalibl, KPACKH, CTEKJIO, KEepaMUKa.
Marepuane! 11 anekTpoHukd. HaHoTexHomoruu.

Pacuétnrie 3agaun.

PacuéTel: Maccel BemiecTBa Wid 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MacCce WK 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MACChI
(00BEMa, KoMYECTBA BEIIECTBA) MPOTYKTOB PEAKITNH, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, Macchl (00BEMA, KOTMUECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CIH OJHO
M3 BEIIECTB JIaHO B BHJIE PACTBOPA C OIPEHECIEHHOM MaCCOBOW JOJEU
PAacTBOPEHHOIO BEILIECTBA, MACCOBOM JI0JM M MOJIIPHOM KOHIIEHTPAaIlMK BEIIECTBA B
pacTBOpE, AOJH BBIX0JIA MPOIYKTA PEAKIIUHA OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MpU  HM3yYeHUH OOmEed u
HEOpraHu4ecko XxuMuu B 11 Kacce oCylecTBISIETCS YEPE3 UCIOJIb30BAHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTAEIbHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE MTOHATHUS: SBJICHUE, HAYYHBIN (PaKkT, rUmoTesa,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, KJacCU(pUKAIUs, MePUOJUIHOCTb, HAOJIOICHHE,
M3MEpPEHUE, FKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®dusuka: MaTepusi, MUKPOMHP, MAaKPOMUP, ATOM, DJIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TONbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUYECKUN YPOBEHD, BELIECTBO,
Teno, 00BEM, arperaTHOE COCTOSHUE BEIIEeCTBA, WJCaTbHBIM Ta3, (u3nyeckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHHUS, CKOPOCTh, SHEPIUSI, Macca.

buonorus: kierka, opranusm, 3KocucTema, ouocdepa, MeTaboIU3M, MAKpO- U
MUKPOAJIEMEHTBI, OCJIKH, KUPBI, YIIIEBOJbI, HYKICHHOBBIC KUCIOTHI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYpCHI.

TexHomorusi: XMMHU4YECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MAaTePHUalbl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIIEBAsI MPOMBIIIJIEHHOCTD,
dbapmareBTHUUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, IMPOU3BOJACTBO KOHCTPYKIHMOHHBIX MaTE€pUANIOB, AJICKTPOHHAS
MPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM MOAXOIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CpPEIHETrO
oOmiero oOpa3oBaHUs BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
0OyJaronuMMHUCs POCCUUCKONW TpakIaHCKOW WACHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOATEIBHOCTA U CAMOOIPEICIICHUIO; HATMYME MOTHUBALIUH K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJaMU U HOPMaMd T[OBEJCHHUS; HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYJIbTYPhI; CHIOCOOHOCTh CTaBUTH IEJIM U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OMBITA [MO3HABATEJILHOW W MPAKTUYECKOM JAESATEIbHOCTU
oOyyJaronuxcs B mpolecce peaim3alui o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIn4yHOCTHBIE pE3yJIbTaThl OCBOCHUA IIpeaMeTa «XHUMHUSD» OTPAXKAIOT
c(hOPMUPOBAHHOCTh OMBITA IIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyJaronuxcsi B Mpoliecce peanu3aiuu o0pa3oBaTeIbHON AESITeNIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPAIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M NPaBWJIAX MEXINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TaHIH YUSOHBIX
IIPOCKTOB, PEIICHUH YUY€OHBIX U MO3HABATEIBHBIX 33/1a4, BBIMTOJTHEHUN XUMHUYECKIX
AKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb M NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEOAUIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUIOKEHUSI XHWMHHM, OCO3HAaHMUS TOTO, YTO JaHHbIE HAyKHW €CThb pe3yJbTar
JUTNTEIIHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHUKOB;

MHTEpeca U M03HaBATEIbHBIX MOTUBOB B ITOJIYYE€HHUH U MOCIIEIYIOLIEM aHATIN3E
uH(OpMAaIH O MEePEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CITOCOOHOCTH OIIEHWBATH CUTYAIIMH, CBSI3aHHBIE ¢ XUMUYECKUMU SIBJICHUSIMU,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHHsI, OPUEHTUPYSACh Ha MOPaJTbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEIACHHE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIINNA HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHMSI TIOCIICICTBUN
MIOCTYTIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUsA [EHHOCTEH 3I0poBOro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UUYECKOMY U
NCUXUYECKOMY 3/I0POBBIO;

coOMno/iIeHusT TMpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAaMH B OBITY,
MIOBCETHEBHOM JKM3HHU, B TPYAOBOH JESATEIHHOCTH;

MOHUMAHUS [IEHHOCTH TIPaBWJI WHAWBUAYAJHbHOTO U  KOJUIEKTHBHOTO
0€301acHOT0 MOBEACHUS B CUTYAIUIX, YTPOKAIOUINX 3I0POBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS TOCJICJICTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUCK (YHmOTpeOIeHUS
aJIKOTOJIs, HAPKOTHUKOB, KypeHHS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM M  JPYrMX BHIAX
JeSITEIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpEIICHUH NPAKTHUYECKUX 3a]ad
COILIMATTLHOW HAMPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

UHTEepeca K MPAKTHUECKOMY M3YUYeHHIO MPOoeccuil pa3muyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN TI0 XUMUU;

YBOXECHHUS K TPY.Y, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOH JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBHIYAJIbHON TpaeKTOPHUU
oOpasoBanwmsi, Oymymel mpodeccud W peaau3alud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IeCTBa;

6) ’K0JI0rH4ecKOro BOCIIMTAHUA:

IKOJIOTHYECKU IIEIeCO00Pa3HOT0 OTHOIICHUS K MPHPOJIE KAaK HCTOYHHKY
CYILECTBOBAHUSI KU3HU Ha 3eMIie;

MOHUMAHUS TJIOOAJIBHOTO XapakTepa 53KOJOTHMYECKUX MpoOeM, BIUSHUS
IKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIMATILHOM CPEIbl;

OCO3HaHUS HEOOXOAMMOCTH WCIOJB30BaHUS JIOCTIDKCHUH XUMUHU IS
pEIIeHUs BOMPOCOB PAIMOHATILHOTO MPUPOAOIIOIE30BAHNUS;



AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4YMsl PA3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HAIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
U OOIIIECTBEHHOI MPAKTUKH;

NOHMMaHUA ClHeUM(UKH XUMUU KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpEICTaBICHU 00 OKPYXAlOIIeM MUpPE KakK O €IUHCTBE IPHUPOJbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHd MpoOJIeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOexKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LMBUJIN3ALMN: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BaKHOM POJIM B CO3/1aHUA
HOBOW 0a3pl MaTepualbHOM KyJIbTYypbl, B PEIICHUU TIJI0OAJbHBIX MPOOJIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIIEIIHOTO TPYJa U DKOJIOTUYECKU KOM(POPTHOM )KU3HU KaKJJ0TO WIEHA O0IIECTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHSA CYIIHOCTH METOOB
NO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJTlydyaeMble 3HAHUA I aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 00OCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIINXCS JaHHBIX C LIEJIbIO MOTYYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XWMUYECKUE 3HAHUS JUIS
pelieHust npo6sieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENPEPhIBHOMY  OOpa30BaHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TpPyAa B pa3iInyHbIX cdepax mpodhecCrnoHaIbHOMI
NESATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenmeTHble pe3yJbTaThl OCBOSHUS MPOTPAMMBI 110 XMMHHM Ha YPOBHE
cpenHero o0uiero 00pa3oBaHus BKIOYAOT:

3HayuMble A1 (GOPMHUPOBAHHUA  MHPOBO33PEHHUS  OOyUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMEeTHbIE) OOIIeHayYHbIe TOHATHS, OTPa)KaIOLIHe
[IEJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U crneuupuKy METOAOB IIO3HAHUS,
UCIIONIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, SHEPIHs, SIBJICHHE,
IPOLIECC, CHCTEMa, HAYyYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeI0BaHUE, HAOIOACHNE, U3MEPEHHE, SKCIIEPUMEHT U JpyTHe);

yHUBEpcallbHble yueOHble NeHCTBHs (IT03HaBaTeIbHbIE, KOMMYHHUKATHUBHBIE,

peryJISTUBHBIE), obecrieynBaroIme dhopMupoBaHue byHKIIMOHATBHOM
TPaMOTHOCTH M COIMATILHON KOMIIETEHITUN O0YJarOIINXCS;
CIIOCOOHOCTh 00yJaroIxcst WCIIOJTh30BATh OCBOCHHBIC

MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHbIC y4COHBIC
JIEUCTBUS B MIO3HABATEIILHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOSITENIbHO  (popMylMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEATh LEIU JACSATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABIICHHBIMU LIEJISIMU;

WCMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABJIMBATHL MX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHS JJII OOBSICHEHUsI OTIASIbHBIX (PAaKTOB U
SIBIICHUH;

BEIOMpPATh OCHOBAHUS W KPUTEPHUH I KJIACCH(PUKAIMKM BEMIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYMHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4a€MbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXKJCHUS (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMbBIX
SBJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHATH B MPOILIECCE MO3HAHUS HUCIIOIB3YEMbIE B XUMUKU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMUdeckast popmyiia, ypaBHEHHE XUMUUECKON PEaKIuu
— MpPU PELICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTHYECKUX 3a7ad, NPUMEHAThH



HA3BaHHBIE MOJIEJIbHBIE MPEJCTABICHUS I BBIABICHUS XapaKTEPHBIX NMPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHI.

2) 0a30BbI€e HCCJIeI0BaTEIbCKHE NeliCTBUSA:

BJIaJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHWS BEIIECTB U XUMHUYECKHUX
peakuuii;

dbopMynIupoBaTh LIEIN U 33/1a4U UCCIIEOBAHUSA, UCIIOIB30BaTh IOCTABIICHHBIE
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BONPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI i (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEIACHUS
YUEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
IpoIEecca, CaMOCTOATEIBHO MPOTHO3UPOBATh €ro pe3ynibTar, (OopMyIUpOBATH
0000111eHHS ¥ BBIBO/IbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJIEITAHHOM padboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3TUYHBIX METOOB
MO3HAHUS.

3) padora ¢ nnopmanuei:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HHGMOpManuu (Hay4HO-
NOMyJIsSIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEpIKaHMsS, CIPaBOYHbIE MOCOOUS,
pecypcebl HTEpHeTa), aHamIM3UpoBaTh MHMOPMALIMIO PA3NUYHBIX BUAOB U (HOpM
IPE/ICTaBICHHUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3IUYHBbIE METOJIbl NMPU MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
onpeneaeHHOro TUIA;

npUOOpETaTh OMBIT MCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYIO  (HOpPMY  MPEICTaBICHUS
uHpopMaIuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEJCTBA P PabOTE C XUMUYECKON
uHpopMalren: TPUMEHATh MEXKNpeIMeTHbIe ((U3UYECKHUEe W MaTeMaTHYECKUE)
3HAaKH U CUMBOJIBI, POpMyJIbI, aO0OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUC CPEACTBA HATTIAAHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeiiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI B X0 TUAJIOTa W/ WITH
JUCKYCCHUH, BBICKA3bIBaTh UlIeU, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS MTPEAJIOKEHHON 3a/1a4K;

BBICTYIIaTh C IPE3CHTAIlMEH Pe3yJIbTaTOB ITO3HABATEIBHOW JIEATEIHHOCTH,
MIOJTyYEHHBIX CAMOCTOSTEIIEHO HITH COBMECTHO CO CBEPCTHHKAMM IPH BBITOJTHCHUN
XUMHUYECKOTO KCIICPUMEHTA, MPAKTUYECKON pabOThI MO UCCIICAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peau3allii y4eOHOTo MpoeKTa, U (HOpMYyJINPOBATH BBHIBOIBI
1o pe3yJbTaTaM MPOBEACHHBIX HCCIICOBAHWA MYTEM COTJIACOBAHMS TO3UIUI B
x0J1e 00Cy IeHUS 1 OOMEHAa MHECHUSMH.

PerynasiTuBHbIE YHHMBepCcaJbHbIe y4eOHbIe 1eHCTBUSA:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBJISATH CBOIO IO3HABATEIBHYIO
NesITEeIbHOCTh, OmNpenessist e€ Mead W 3aJayd, KOHTPOJIUPOBATb U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpeIlaraéMblii  aJrOpuUTM JEHCTBUH IpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIENOBATeNbCKUX 3ajad, BbIOMpaTh Hambosee
3¢ (EeKTUBHBIA CMOCOO HMX peHIeHHs C YYETOM MONY4YeHHS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUUECKUX PEaKIIHSIX;

OCYLIECTBJIATh CAMOKOHTPOJb JIE€ATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIE pe3yabTaThl OCBOEHUS MPOrPAMMBbI 10 XUMUHU Ha yYTITyOJEHHOM
YPOBHE Ha YPOBHE CPEIHET0 OOIIETr0 00pa30BaHus BKIIOYAIOT CEUPHUECKHE IS
y4eOHOTro npeaMera « XUMHUs Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOObI IEHCTBUIA 1O
OCBOCHHIO, MHTEPIIPETAIMU U MPeoOpa30BaHUI0 3HAHUM, BUJbI JESITEIBHOCTH T10
MOJIYy4YEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUM B PA3NMUYHBIX Y4EOHBIX
CUTYaIMSIX, a TAKKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C XUMHEHN. B
nporpaMmMe IO XHMHHM HPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO ToJaM
U3YUYECHUS.

10 KIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUs»
OTPaXKakoT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUNA: O MECT€ M 3HAYEHUHU OPTraHUYECKOU
XUMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ pojii B 00ECNEUYEeHHUU yCTOHYHMBOIO
pa3BUTHUS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SHEPreTUYECKON U
NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpUaJIOB,



HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHUN paIMoOHAILHOTO
MIPUPOIOIOIL30BaHNS, B (OPMHPOBAHUNA MHPOBO33PECHUS W OOIIEH KyJIbTYpPHI
YEJI0BEKa, a TAKXKE IKOJIOTHIECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHOU CPELE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIHNE TIOHSITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U IJICKTPOHHAS
obonouka aroma, s-, p-, d-aTOMHBIE OpOWTANM, OCHOBHOE M BO30YXKAEHHOE
COCTOSIHMSI aToma, THOpUAM3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTENIEHh OKUCJICHUSI, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YIIEPOIHBIN CKeNeT, QyHKIMOHAbHAS
Tpymma, paadkai, CTPYKTypHbie (opMmynbl  (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEPHsS CTPYKTypHas M TPOCTPAHCTBEHHAs (T€OMETpUYeCKas,
ONTHYECKasi), HM30MEphbl, TOMOJIOTMYECKHN psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCIIOPOJ- U a30TCOJEPKAIlMEe OPraHUYECKUE COETUHEHHUs, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIC COCAMHECHHS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MACChI BEIIECTB, 3aKOH COXPAHEHUS
U TMpEeBpallleHUs] DHEPruv IMPU XUMHUYECKHX PpEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MUPOBO33PEHUECKHE 3HAHMS, JIeKAIIUE B OCHOBE
MOHUMAHUS IPUINHHOCTH ¥ CUCTEMHOCTH XUMUYECKUX SIBJICHUI; PEICTABICHUS O
MEXaHU3MaX XUMUYECKUX pEaKIuid, TEePMOJIMHAMHUYECKUX ¢ KUHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O B3AUMHOM BJIMSIHUM ATOMOB U IPYIII aTOMOB B
MoJIeKyIaxX (MHAYKTUBHBIM U Me3oMepHbId addextsl, opueHTanThl | u 11 pona);
(dakToJI0ornyecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUHU U O€30MaCHOM
WCITOJIb30BAaHUU BAXKHEWIIINX OPTAaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NeSATEeTLHOCTH YEJIOBEKa, OOIINX HAYIHBIX MPUHITUTIAX XUMUYIECKOTO MPOU3BO/ICTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, MEPepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBIABIATH XapaKTE€pHbIE MPU3HAKU TOHSATHUH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TOHITHS TPU
OIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCINHEHNU;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCITI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJII COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUuYeCKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMUYECKUX PEAKIMA U PACKPBIBATh UX CYITHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEakUMid  MOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOIO OanaHca »JTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTaBJICHUS UX IMOJIHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHMUI;



U3rOTABIUBATH MOJIEIN MOJIEKYJ OPTaHUYECKUX BEILECTB AJI WILTIOCTPAIUU
UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YUECHHBIX
OpTraHUYECKUX BELIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIACcCy/Tpynne COeJUHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS IJISI OTIEIbHBIX
npeaCcTaBUTENed OPraHNYEeCKUX BEIIECTB (ITUJICH, alleTWJIEH, TOJMYOJ, TIUIEPUH,
ATWJICHIJIMKOIb, (EeHOoN, (OopManbIerujl, aueTaablerujl, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAsA, OJICMHOBAS, MAJbMUTUHOBAS KUCIIOTHI,
IJIMLMH, ajJaHuH, MalbTo3a, (PpyKTO3a, aHWIUH, TUBUHWII, W30IPEH, XJIOPOIPEH,
CTUPOJ U IpYyTHUE);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEIENATh BHUJ XUMHYECKOM CBSI3U B
OpTraHUYECKUX COCJAMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHITh TOJOXKEHUS TEOPHUH CTPOCHUS
oprannueckux BemecTB A. M. bByTnepoBa /s 00bsiCHEHUS! 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepPU30BaATh COCTAB, CTPOEHUE, (PU3NUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX [MPEACTABUTENCH pa3IMYHbIX KJIACCOB
OpPraHMYECKUX BEIIECTB: aJKaHOB, IMKJIOAIIKAHOB, aJTKEHOB, aJKaJAHNECHOB, AJIKHHOB,
apoOMaTHYECKHUX YTJIEBOJOPOJOB, CIHUPTOB, AIbJIETHJIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCTUHEHUH M aAMUHOB,
aMUHOKHUCIIOT,  O€NKOB,  YIJeBOJOB  (MOHO-, JHU- M  TOJIMCAXapHJoB),
WUIIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKIHi C HCIONb30BAHUEM CTPYKTYpPHBIX
bopmy;

c(hOpPMUPOBAHHOCTh YMEHHUSI TMOATBEPKAATb HAa KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHUYeCKUX COCAMHEHUH OT
KPaTHOCTHU M THUIIa KOBAJICHTHOM CBS3U (G- U TT-CBSI31), B3AUMHOTO BIIMSHUS ATOMOB
U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UICTOYHUKHU YTIIEBOAOPOTHOTO
ChIPBs (HE(PTh, MPUPOIHBIN ra3, yrojhb), CIIOCOOBI €ro MepepadoTKU U MPAKTUIECKOE
PUMEHEHHUE IPOYKTOB MEpepadOTKu;

c(OpPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHUs — HAONIOIEHNHU, U3MEPEHUHU, MOJICITUPOBAHUY, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHbBIE OTIEPALIMU MBICIUTEIIbHON
NEeATEIbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHE, 000O0IleHHEe, CHCTeMaTH3alluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — N1 U3YUYEHUSI CBOMCTB BEILECTB U
XMMHUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUI: BBISBISATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMA M TPEJICTABICHUSAMH APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osee OCO3HAaHHOTO NOHMMAaHUSl CYIIHOCTH MATEpUAIbHOTO E€JUHCTBA MHPA,
WCITOJIb30BaTh CUCTEMHbBIC 3HAHUS MO OPTraHWYECKOW XUMHUHU JJIsi OOBSICHEHHS W
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO NPUPOY;

c(hOpMUPOBAHHOCTh YMEHHUM: IPOBOAUTH PACUETHI 10 XUMUYECKUM (HOpMyIam
U YPaBHEHUSAM XMMHYECKUX DPEAKIMW C UCIOJIb30BAHUEM (PU3NYECKHX BEIHYUH
(Macca, 0OBEM ras3oB, KOJHMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PAcCY€Thl MO HAXOXKIACHUIO XUMHUYECKON (HOpMYIIbI
BEILIECTBA MO U3BECTHBIM MAaCCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOIYKTaM
CropaHusi, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAJIM3UPOBATh U OLICHUBATH
C TO3MLIMHA  HKOJOTMYECKOM  0e30macHOCTH  TOCHEACTBUS  OBITOBOM U
IPOM3BOJCTBEHHOMN ACSITENFHOCTU YeJIOBEKA, CBA3aHHOM C MepepadOTKOMN BEIIECTB,
WCITOJIB30BATh MOJYUYEHHBIE 3HAHUS IS IPUHSITHS TPAMOTHBIX PEIICHUH mpobiieM
B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSITENBHO IUIAHUPOBATh M MPOBOJIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYeHHE U U3YUYEHHUE CBOWCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHbBIE pEAKIMH YIJIEBOJOPOAOB pPA3IMYHBIX KJIacCOB U
KHCIIOPOJICOJIEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHHUE HKCIEPUMEHTATbHBIX
3alad 1O PACIO3HABAHUIO OPraHUYECKHUX BEIIECTB) C COOIIOJEHUEM MPaBUII
0e30macHoro OoOpalleHus C BEIIECTBAMU U JIaOOpPaTOPHBIM 00OpYyIOBaHUEM,
dbopMyMpoBaTh IIEh HWCCIACAOBAHHS, NPEACTABIATh B Pa3nudHON  (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUI:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU 11€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYJOBOI JIE€ATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 30POBbs, OKPYKaIOILEH
IIPUPOTHOM CpPEIbl U TOCTHKEHMS €€ yCTOUUNBOTO Pa3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO JACHCTBUS Ha >KUBBIE OpPraHU3MBbI
onpeaeaEHHbIX OpraHUYEeCKUX BEUIeCTB, MOHUMas cMmbich nokasaresns [1/1K;

aHAJIM3UPOBaTh 11€J1IeCO00Pa3HOCTh NMPUMEHEHUS OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHH: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMHUYECKON MHGOpMAIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeacTBa MaccoBOM MHpopManuu, IHTEpHET u ipyrue), KpUTUYECKU
aHAJIM3UPOBATh XMMHUUYECKYIO HH(POPMALINIO, TepepadaThiBaTh €€ U UCMOJIb30BAThH B
COOTBETCTBUH C MOCTABJICHHOH yueOHO 3a1aueil.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHHUsS Kypca «OOmass u HeopraHUYecKas
XUMHUSD OTPaXkKakoT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaJbHOM E€IMHCTBE MHUpAa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUW NPUPOAbI, O MECTE M 3HAYCHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00ECIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, DHEPreTHUYECKOW W TMHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B O0ECIEUYCHUH PALMOHAIILHOTO IMPUPOAOIOIb30BaHUS, B
GbopMUpPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTyphl 4YeJoBeKa, a TaKkKe
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JOPOBBIO M TPHUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArAOIINUE MTOHATHS — XUMHUYECKHI DJIEMEHT, aTOM, AIpO aTOMa, U30TOIIHI,
AJIEKTPOHHAsE 000JI0YKa aroMa, S-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHHSI aTOMa, TUOpHUau3aIus aTOMHBIX OpOWTanei, WOH,
MOJIEKYJa, BAJIEHTHOCTh, 3JEKTPOOTPHUIATEIBLHOCTh, CTENEHb OKHUCIEHUS,
XUMUYecKasi CBs3b (KOBaJICHTHas, WOHHAs, MeTaJUIMYecKas, BOJIOPOJIHAs),
KpUCTAJUIMYECKass peIIETKAa, XUMHUYECKash PEakius, PpacTBOP, DICKTPOIMUTHI,
HERJIEKTPOJUTHI, 3JICKTPOJUTUYECKAs JIMCCOLMAIUS, CTENEeHb JUCCOIMAIINH,
BOJOPOMHBIA TIOKA3aTellb, OKHUCJIHUTENb, BOCCTAHOBUTEb, TEIIOBOW 3]dekT
XUMHYECKON PEAKIIMH, CKOPOCTh XUMUYECKOW PEAKIIMM, XUMUUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AIEKTPOIMTHYECKOW TUCCOLMAIUHU, TEePUOIUIECKUIMI
3akoH JI.11. MenpaeneeBa, 3aKOH COXPaHEHUS MACChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBPAILECHUS] SHEPTUU MPU XUMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK
XUMHH, MUPOBO33PEHUECKHUE 3HAHUS, JIKAIIUE B OCHOBE TIOHUMAHUS IPUYUHHOCTH
YU CUCTEMHOCTH XMMUYECKUX SBJIECHUI; COBPEMEHHbIC MPEACTABICHUSI O CTPOCHUU
BEILIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM M HAaJAMOJIEKYJISIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHU3MaX XWMHUYECKUX PEaKlHil, TePMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX NPOTEKaHMs, O XMMUYECKOM PABHOBECHH,
pacTBopax M JMCHEPCHBIX CUCTeMax; (haKTOJIOTMYECKHE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€301acHOM HMCIOJIb30BAHUH BOXKHEHIITMX HEOPTaHUYECKUX
BCIIECTB B OBITY W MPAKTUYECKOW ACATEIBHOCTH YEJIOBEKa, OOMMX HAYYHBIX
MPUHIUNAX XUMHYECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEpPHbIE MPU3HAKU TMOHSTHH,
YCTaHaBJIUBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOUIME MOHATUS TPHU
OINMCAHUN HEOPTaHMYECKUX BEILIECTB U UX MPEBPAILICHUN;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHUMBOJIMKY JIJIS
cocTaBieHuss (HOpPMynT BEMIECTB W  ypaBHECHUH XUMHUYECKUX  PEAKIIUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMSI ONPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHEHUSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METaUIMYecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON pPEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
BUJIa XMUMHUYECKOM CBSI3M M TUINA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIaCCU(PHUITPOBATH: HEOPTAHUIECKUE BEIIECTBA
M0 X COCTaBYy, XUMUYECKHE PEAKLIMHU 0 Pa3IMYHbIM NpU3HAKaM (YUCIY U COCTABY
pearupyronux BelIeCTB, TEIIOBOMY 3(G(dEKTy peakiuu, U3MEHEHUIO CTeleHe
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTaliu3aTopa W JIpyrue);
CaMOCTOSITEIbHO BBIOMpATh OCHOBAHHWS W KPHUTEpUU I Kiaccupukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MEPUOAUYECKOro 3aKoHa /.
N. MenaeneeBa u 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIBbHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUY;

c(hOPMUPOBAHHOCTh YMEHHUMW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Menaeneena, HCTIOJIB3YS MOHSITUS
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUYECKUe MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30OYXKIEHHOE SHEPTreTUYECKHE COCTOSIHHS aToOMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coelMHEeHUH 10 mnepuomam W rpynmnam Ilepuognueckon cucremsr JI. U.
MenpneneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS UX
AJIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBA3U MEXKJy HEOPTaHMYECKHMH BEIIECTBAMHU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;

c(hOPMUPOBAHHOCTh YMEHUS PACKPBIBaTh  CYIIHOCTh: OKHCIUTEIIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TOCPECTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX pPEaKUUi; peakuuid HOHHOrO OOMEHa NYTEM COCTABJICHHS HX MOJHBIX U
COKpAaIllIEHHBIX  HMOHHBIX  ypPaBHEHWH;  pEakUuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHUS );



c(hOPpMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTECKaHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTUUYECKUX XapaKTEPUCTUK, XAPAKTEP
U3MEHEHHSI CKOPOCTH XHMMHUYECKOW pEaklUUH B 3aBUCUMOCTA OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMELIEHUS XUMUYECKOTO0 PAaBHOBECHSI IO BIMSIHUEM
BHEIIHKUX Bo3zercTBuil (mpuniun Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JeXalye B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHUS CEPHOM KHUCIOThI, aMMHaka,
oOlllMe Hay4yHble NPHUHIMUIBI XUMUYECKHUX MPOU3BOJCTB; 11€J1eCO00pPa3HOCTh
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIILIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHWUM O METOAAaX HAyYHOTO
MO3HAHUSL SIBJICHUWA MNOPUPOALI — HAONIOAEHUE, H3MEpPEHUE, MOJICIUPOBAHHUE,
HKCIIEPUMEHT (peaibHbI U MBICJICHHBIH ), UCIOIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPHU SKCIEPUMEHTAIIBHOM UCCIEIOBAHUN BEILIECTB
U s OOBSICHEHWS XWUMHUYECKUX SBJICHHH, HWMEIOIHUX MECTO B TIPUPOJE,
MPAKTUYECKOM JAESTETbHOCTH YEJI0BEKA U B TOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHSI BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUUA C
MOHATUSIMU W TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00JIee 0CO3HAHHOTO MOHUMAaHUS MAaTepUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TPOBOJUTH PACUYETHL: C HCIOJH30BAHUEM
MOHSATUM «MaccoBasi J10Js1 BEUIECTBA B PACTBOPE» U «MOJIIPHAST KOHIIEHTPALUS;
Macchl BelIeCTBa WM 00bEMA rasza 1Mo M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkuuy; 3Ha4€HUsT BOAOPOIJHOTO TOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEN C
U3BECTHON CTENEHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJMYECTBA BELIECTBA)
MPOJYKTa PEaKlHUH, €CIM OJHO M3 MCXOJHBIX BEIECTB JIaHO B BUJE PacTBOpaA C
OTpeICIEHHOM MacCOBOM JI0Jiel PacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT MpUMecH); JOJM BbIXOa MPOAYKTA PEaKINH; 00BEMHBIX OTHOILIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITENBHO IUIAHUPOBATh M TPOBOIUTH
XUMHYECKHI  SKCIepUMEHT  (TpoBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPTaHUYECKUX BELIECTB, ONPEACIICHHUE
Cpedbl pacTBOPOB BEIIECTB C IOMOUIbIO HHAMKATOPOB, HU3YYEHUE BIHSHUSA
pa3iuyHBIX  (PAKTOPOB HA CKOPOCTb XHMMHYECKOW  peakiuu, perieHue
HSKCHEPUMEHTANbHBIX 3afa4 1o Temam «Mertamb»y u  «Hemeramis»y) ¢
coOIIoIcHNEM TpaBuiI 0€30IaCHOr0 OOpaIIeHHs C BEIIECTBAMHU U JIAOOpaTOPHBIM
o0opynoBanueM, GOpMyIHPOBATH LIETb UCCIIEIOBAHNUS, IPEICTABIIATH B PA3TUYHON
dbopme  pe3ynbTaThl  AKCHEPUMEHTA, AaHAJIU3UPOBaTh U  OLIEHUBATh  HX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUH: COOIOIATH MPABIIIA MTOTH30BAHUS XUMUYECKON
nocyol u jabopaTopHeIM 00OpyJIOBaHWEM, OOpaIeHUs C BEIIeCTBAMHU B
COOTBETCTBHUH C HWHCTPYKIIUSIMH TIO BBITOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTr0 TMOBEAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpelbl U JIOCTHXKEHUS €€ YCTOWYHMBOIO pAa3BUTHs, OCO3HABATh OMNACHOCTh
TOKCUYECKOI'0 JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, OHMUMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYHIECTBJIATH ILI€JICHANPABICHHBIM TOUCK
XUMHUYECKON MH(GOpMAIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-HAy4YHas
JUTepaTypa, CpelcTBa MaccoBoil nHpopMmaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUUYECKYIO HHPOPMAIIHIO, TepepadaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHUH C TTOCTaBJICHHON y4eOHOM 3a7aueii.
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Pasznea 3. Kucaopoacoaep:kamnue oprannyeckue coeJuHeHust

3.1 Crouptel. Denon
KapOoHUTbHBIE COETMHEHNS: ATbJICTUIbI 1
3.2 ketoHbl. KapboHoBbIe KuCIOTHI. ClI0KHBIE

s¢upsl. XKupsl

33 VrieBoanl
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5.1 BricokomonekynsipHbIE COeAMHEHUS

Hroro no pasgeny
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11 KITIACC

HaumeHoBaHue pa3aesioB U TeM
Ne i/
NPOrpaMMmblI

Paszgea 1. Teopernyeckue 0CHOBbI XUMUM

Crpoenue atoMa. Ilepnonnueckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMUYECKHUX
anemenToB /1. 1. MenaeneeBa
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