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(yriy0JieHHbIi YPOBEHb)
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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa3zoBaTeNIbHON TPOrpaMMbl cpeaHero obiiero oopazoBanusi(OOII
COOQ), npencraBieHHbIX B DenepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTEIbHOM
cragaapre COO, c¢ yuérom KoHuenuuu mnpenopaBaHusi y4dyeOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue [IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus yvamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHnrupoBaHHOTO,
npouabHOrOo OOyYeHMs, MPU3BaHO obOecneunuTh 0O0Ie00pa30BaTENbHYI0 |
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTalyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
NPOJOJKEHUST OOy4YeHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SIBIISECTCA OAHOW U3 PUOPUTETHBIX TUCLUIIINH.

B mnporpaMMe 1no XMMHM Ha3HadeHue npeaMera «XUMUA» IOJIydaeT
HOAPOOHYI0  MHTEPHPETAalUI0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIMMU
nosioxkenusMu PI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACPIKAHMS,
pe3yabTaToB O0y4YeHHs] M TpeOOBaHMH K YPOBHIO MOATOTOBKU BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SBIISIIOTCS CIIEIYIOUIME BBIIOJHIEMbIE IPOIPAaMMON IO
XUMUHU (PYHKITUN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol obecreunBaer
HOJy4yeHHE NPEJCTaBICHUs O LEsIX, COJEp)KaHuu, oOuieill crpaTeruu
o0y4yeHus, BOCIIUTAHUS U PAa3BUTUS O0YYaIOIINXCS CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

® OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas IIpe1yCMaTpUBaAET
ONpEeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
U3y4eHMs] y4eOHOro marepuaia, KOJIMYECTBEHHBIX M KaYECTBEHHBIX €ro
XapaKTEepPUCTHK; IMOAXOI0B K (POPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJIA M OLEHKHM 00Opa3oBaTENbHBIX IOCTHKCHUN OOYyYarommuxcsi B
pamMKax HWTOTOBOM arTecTal B (opMe €IUHOIO TOCYIapCTBEHHOTO
9K3aMEHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3YYEHUS] XUMUM:

® YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 005S3aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNbHbIM JIUHUSM/pa3fiefiaM Kypca;

e 1aéT MpUMEPHOE pachpeaesieHue yueOHOr0 BpEeMEHH, PEKOMEH1YEMOTO J1JIsI
W3YUYEHUSI OTJICTbHBIX TEM;

e [peljiaracT MNPUMEPHYI0 IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuana ¢ y4€TOM JIOTUKH TOCTPOEHHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3EH;

e J1aéT METOJIUYECKYI0 MHTEPIPETAIMIO 1IeJIe U 3a/lay U3y4eHUsl mpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero 00pa3oBaHUs, COACP)KATEIBHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOMN
POTrPaMMBbl CpeaHEero o011ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeIMETHbIX, MPEIMETHBIX), a TaKKe C YY4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOSHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
MPEEMCTBEHHOCTh € OOy4YeHHEM XHMHHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a npeiesiaMi yCTAaHOBJICHHOM MTPOrpaMMOi 0 XUMHUH 0053aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONIEH coJiepKaHUsl y4eOHOro mnpeaMera «XHUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEIENSATHCS B COOTBETCTBHH C HAMPABIEHUEM KOHKPETHOTO MPOGUIs O0ydeHHUS.

B cooTtBercTBHM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOoro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBaHHOTO OO0yUYEHHS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHUS
XUMHSIT Ha YpOBHE YIIYOJNEHHOTO U3YYCHHUS HAMpaBlIeH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAIOM MMOTYYEHUSI XUMUUECKOTO 00pa30BaHuUs
B paMKax U3Y4YCHUS CHEIHUANIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCUOHATBHOTO 00pa30BaHMsl.
B aroli cBs13u n3ydeHue npeaMera « XUMMHUs» OPUEHTUPOBAHO ITPEUMYILIECTBEHHO Ha
pacmiupeHue ¢ yriayOJIeHHME TEOPEeTUYECKOW M MPAKTHYECKON MOArOTOBKHU
oOydJaromuxcs, BHIOPABIINX OMPEACTIEHHBIA MPO(HIIb 00ydeHUs:, B TOM YHUCIE C
MEPCIIEKTUBOM  TOCIENYIOIIEr0 MOJY4YeHUsI XHMHUYECKOro O0O0pa3oBaHHs B
OopraHmu3anusax MOpoPecCHOHATBHOTO o0pa3oBaHusi. Hapsay ¢ 3TuMm, B CBeTe
tpeboBannit PI'OC COO k mIaHUpyeMbIM pe3yibTaTaM OCBOCHUS (hemeparbHOM
o0pa3oBaTeILHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUs N3yUCHUE TIPEIMETa
«XUMUsS» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLMAIBHOTO
pa3BuTHs OO0ydaromuxcsi, Ha (POPMUPOBaHHE y HHUX OOMICHMHTEIIICKTYATbHBIX
YMEHUM, YMEHHUI palMoHalIN3alnu y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNbHOCTH, UMEIOIIUX MEXAUCIUILTMHAPHBIN, HAJIIPEIMETHBIN XapaKTep.



CocrapisitoniuMu ipeiMeTa «XuUMUs» Ha YpOBHE YIITYyOJEHHOTO M3Yy4YeHUSs
SBIIIOTCS  YIUIyOJNI€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHuveckas xumusi». [Ipu ompenenceHuu Moaxo0B K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe MO XHUMHUU 3a OCHOBY
npuHATH nojoxeruss ®I'OC COO o paznuuusix 6a30BOT0 U yriayoJIEHHOTO YPOBHEN
W3YUYCHHUsI TIPEeIMETA.

OcHoOBy cozaepkaHus KypcoB «Opranudeckas xuMmus» u «OOmas wu
HEOpraHWYECKass XHMHs» COCTaBIIICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUM, OTHOCAIIUXCS K 0a30BOMY YPOBHIO H3Y4YeHHUs TMpeaMera. JTa CUcTema
3HAHUW TIOJydaeT OMpeAeEHHOE TEOPETUYECKOE JIOMOJTHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUThH CYIIIECTBEHHO OOJBIINNM 00bEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOin€HHOM YpPOBHE HM3Yy4YeHHUs MpeaMeTa o0ecreueHa BO3MOXKHOCTH
3HAYUTEJILHOTO YBEINYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COEJIMHECHUI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHUS TIPEACTABICHUN O CTPOSHUH
BEIICCTBA, XHMHYECKOW CBS3M U 3aKOHOMEPHOCTSX IPOTCKAHUS pPEaKIui,
paccMaTpPHBAEMBbIX C TOYKH 3PCHUS XHUMHYCCKOW KHMHETHKW M TEPMOJMHAMHKH.
N3yuenne nepuoanueckoro 3akoHa u Ilepuogudeckold CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB 0A3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHHUUECKUX MPEICTABICHUSIX
O CTpOEHMM aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKUM 3pPEHHUS
HHEPreTUYECKUX N3MEHEHUI Mpu € 00pa30BaHUU U Pa3pYIICHUH, 4 TAKKE C TOUKH
3peHuss MeXaHu3MOB €€ oOpa3oBaHus. M3ydeHue THUNOB pEaKIUN HOMOIHSIETCS
dbopMupoBaHUEM TpEACTaBICHUN 00 DIEKTPOXMMHYECKUX TIpolieccax u
AIIEKTPOJIM3E PACIUIaBOB U PACTBOPOB BelECTB. B Kypce opraHn4eckoil XuMuu mpu
PAacCCMOTPEHUU PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yhemnsieTcsi o0co0oe
BHUMaHHUE BOIPOCaM 00 3JIEKTPOHHBIX 3P (deKTax, 0 B3aMMHOM BIMSHUUA aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEaKIui.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIEPIKaHKE KYPCOB XUMUU YTIIYOJIEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KIIACCOB OMpPEAeIEHHOT0 Mpoduis (TJIaBHBIM 00pa30M Ha UX
CTPYKTYpY M XapakTep JOMOJHEHWH K OOIIeH cHUcTeMe IPEAMETHBIX 3HaHUK)
OKa3bIBAIOT BIHUSHUE CMEXKHBIC NpPEAMETHl. Tak, HampuMmep, B COJEPKaHHUU
mpeaMeTa Uil KJIacCOB XUMUKO-(pu3ndeckoro npodusis 60bI10€ 3HaYCHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepHasa mo oomeit xumun. [Ipu nzydennn npeamera
B JIAHHOM CJIy4ae akIeHT OyAeT CAelaH Ha OOIIHOCTh METOJ0B TO3HAHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIpHAS TEOPHS
(MonekynsipHast TeOpusi B PU3MKE), 3aKOHBI COXPAHEHUS MACChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, dJICKTPOJIN3a, MPEJCTABICHUS O CTPOCHHUH BEIIIECTB U IPYTOE.

B TO e Bpems B coAepKaHMM TPEAMETa JUIA KJIacCOB XHMHKO-
Oouosiornueckoro npodusis OONMbIIUN yAEHbHBIM BeCc OyleT UMETh OpraHuvecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60ee 00CTOATEIbHOTO



paccMOTpEHUs XUMUYECKONU OpraHu3aIluy KJIETKU KaK OMOJIOTUMYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHBbIE KOMIIOHEHTHI, Kak
JUTIAJBI, O€IKU, YTJIEBOAbl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BELIECTB
CIIy>KaT OCHOBOHM ISl M3Y4YEHHUsS CYIIHOCTH MpoiiecCOB (hOTOCHHTE3a, JbIXaHMUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IlleHaYYHBIX METO/IOB MTO3HAHMS U OMBITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAHUW M3yYCHHE TpeAMeTa «XHUMHUsS» Ha YIIyOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMETaMHu, BXOISIIMMU B COCTaB
npeaMeTHbIX oOmnactelt «EcTecTBeHHO-HayuHble MpeaMeTh», «MaremaTuka u
uHpopmatuka» 1 «Pycckuii sI3bIK U TUTEpATYpay.

[Tpu u3ydyenuun yueoHoro npeamera « XuMus Ha yriayOoJIEHHOM yPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJHETO 00I1ero oopa3zoBanust (Ha 6a30BOM YPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYUMOCTH SBIAETCS (OPMHUPOBAHHUE OCHOB HAYKH
XUMUHU KaK 00JJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JIEITeIIbHOCTH
YeJI0BEKa M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. PellieHue 3Toi 3a1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHUS TpeIMeTa TMpearoiaracT peaau3alnio TaKuX
1eJie, Kak:

e (QopmupoBaHue mpeACTaBIEHUN: O MaTepUaIbHOM EJAMHCTBE MHUpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIEHUN MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Bedylied poiu B oOecrnedeHuH
YCTOWYMBOTO  pa3BUTHS  Ye€JOBEYECTBA: B  PEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPIeTUICCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJMLHHBI, CO3JaHUN HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroOHAIBHOTO TMPHUPOIONOIL30BaHUs, B (DOPMUPOBAHUH
MUPOBO33pEHUSI U OOIIEH KyJIbTYypbl YEJIOBEKA, a TAKXE SKOJIOTHYECKHU
000CHOBaHHOTO OTHONICHHS K CBOEMY 370POBBIO U MIPUPOTHON CpeIe;

® OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUW XUMHHM, COBPEMEHHBIX IPEICTABICHUM O
CTPOCHHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HMOHHO-
MOJICKYJISIDHOM,  HAJMOJEKYJISPHOM, O  TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMUYECKUX PEAKUIUU, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4YHBIX MPUHIMIAX XUMHYECKOTO MPOU3BOJCTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKHUX 3HAHUM ISl OOBSICHEHHS
KJIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPAMOTHOTO pElIeHUs: MpoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTUUECKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOM M MPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOIB30BaHUEM U NIEPEPAOOTKOM BEIIECTB;

e yriIyOJIeHUE MPEICTaBICHUIN O HAYUYHBIX METO/IaX MTO3HAHUS, HEOOXOUMBIX
Ul TIPUOOpETeHUsT YMEHHN OpPUEHTUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIONMUX MECTO B TMPHUPOJE, B
MPAKTUYECKOU AEATEIIbHOCTA U MOBCEIHEBHOM KU3HMU.

B mimane peanmuzanvu NEpPBOOYEPEHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
(GyHKIMI 11EJIOCTHOW CHUCTEMBI CPEIHEro OoO0IIero oOpa3oBaHMs MPU WU3YUYECHUU
npeaMera «XuMHs» Ha  yrayOJI€HHOM ypOBHE OCOOYI0  aKTyallbHOCTh
npuoOpeTaroT TaKue 1eJU U 3a7a4H, KakK:

e BocHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUW TMPUPOJBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHUE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

® pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIUTAHHIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

® pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHUE Y HHX CO3HATEIBHOTO
OTHOIICHUS K CaMOOOpa30BaHUI0O W HEMPEpPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICIITHOW MPO¢)eCCHUOHATBHON M OOIIECTBEHHOU JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'O IPUPOIONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPhI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKON IEATEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpeiHero obmiero oopazoBanus, coctaBisaeT 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 knacce — 102 gaca (3 yaca B Heleo).

COJEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKAS XUMUSA
TeopeTnyeckne 0CHOBBI OPraHUYECKOM XUMHUH.



[IpenmMer W 3HadeHHE OpPraHMYECKOW XMMMH, MPEJICTaBIEHHME O MHOroooOpasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aTOMa YIJepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriaepoja. XUMUYecKasl CBsI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
cBs13U (OOMEHHBIN U JOHOPHO-AKIETITOPHBIN ). THITBI IEpEeKpBIBaHMS AaTOMHBIX OpOHUTANEH, G- U TT-
cBs3u. OpmHapHas, ABOWHAs W TpoiHas cBs3b. CrmocoObl pa3pbiBa CBsI3el B MOJIEKYyJax
opranuveckux BemniecTs. [loHsATHE 0O CBOOOIHOM pajuKalie, HyKJIeo(pHIe 1 dIeKTpoduIe.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
IIPEJICTABJICHUS O CTPYKTYPE MOJIEKYI. 3HAaUEHUE TEOPUH CTPOCHUSI OPTraHNYECKUX COEAUHEHUN.
MounekynspHble U CTpYKTypHble (QopMyiabl. CTpykTypHble (QOpMYNIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpaml€HHas, ckeineTrHas. M3omepus. Buuael wH3oMmepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. OJEKTPOHHBbIE JPQPEKThI B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIM 1 Me30MepPHBII 3 PeKTsI).

[IpencraBnenue o kiaccuukanuu opraHudecKux BemecTs. [loHsaTre 0 QYHKIIMOHATBLHOM
rpynmne. 'omomnorus. 'omonoruueckue psaapl. CucremMarnyeckass HOMEHKJIATypa OpraHU4eCcKHX
coenuHenuii (IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIbHBIX NPEACTABUTENEH.

OcobOennoct W KilaccupUKalus  OpraHMdeckux  peakuuid.  OKUCIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIH B OPraHUYECKON XUMUHU.

DKcrepuMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB M MX MpEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKrX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAIICHUIO
OpPraHWYECKUX BEIIECTB MpU HarpeBaHuu (IUIaBJeHUE, OOYIJIMBAaHWE M  TOPEHHUE),
KOHCTPYMPOBAaHUE MOJIEJIEH MOJIEKYJI OPTaHUYECKHX BEIIECTB.

YrieBoaopoabl.

Ankanpl. ['oMoJIOTHYECKU psii alKaHOB, oOmIas ¢opMyliia, HOMEHKIIaTypa U U30MEpHsI.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN AJIKaHOB, SP -THOPHMIM3AIs aTOMHBIX
opburaneit yrueposa, 6-cBsa3b. OU3nuecKue cBOMCTBA aJIKAHOB.

XVMHYECKUE CBOMCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, U30MEPU3aluM, JETHIPUPOBAHMS,
LUKIW3alAY, @HMpOJIN3a, KpekuHra, ropenus. IIpeacraBieHue o MexaHH3ME peakuui
PaZMKaIbHOTO 3aMELICHHUS.

Haxoxnenue B npupose. CriocoObl MOJTy4eHUs U IPUMEHEHHUE aJTKaHOB.

Huknoankansl. O6mwas dopmyna, HOMEHKIATypa U n3oMmepus. OCOOEHHOCTU CTPOEHUsS U
XMMHYECKUX CBOMCTB MajblX (LHUKJIONPOMNAH, IMKIOO0yTaH) U OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) HUKI0aaKaHoB. CrocoObl NOTy4YeHUs M IPUMEHEHUE HUKIIOAIKAHOB.

Aunkensl. ['omosoruyeckuii psj alnkeHoB, o0mas Gopmyiia, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ AallKeHOB, Sp>-TMOpHAM3allUs ATOMHBIX opOuTaneit
yriepoja, o- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Luc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJIKEHOB. XHMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOCAVHECHHSA, 3aMEILECHHUA B O-
MIOJIOKEHUE TIpU JBOMHON CBsI3M, NoJuMepu3auuu u okucieHus. llpaBuno MapkoBHHKOBA.
KagecTBeHHBIE peakuy Ha ABOIHYIO CBsI3b. CIOCOOBI NOTYYEHUS U IPUMEHEHHUE aIKEHOB.

Ankamuensl.  Knaccupukanuss — ankagueHoB  (CONpPsDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganusie). OCOOEHHOCTH IEKTPOHHOTO CTPOSHHSI 1 XUMUUECKUX CBOMCTB CONPSKEHHBIX
mueHoB, 1,2- u 1,4-mpucoenunenue. Iloaumepuszanus conpspk€HHbIX JUeHOB. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKaJUEHOB.

Ankunbl. ['oMonorndeckuil psifi amKMHOB, 00mIas popMylia, HOMEHKIATypa U U30Mepusl.
DJNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ] AJKWHOB, SP-THOpPHIU3AIMs aTOMHBIX



opOutaneii yriepona. PuznyecKkue CBONCTBA AJIKWMHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
IIPUCOEUHEHMS, AUMEPU3allud U TPUMEpPU3aLUU, OKUciaeHUs. KucioTHble CBOMCTBA alIKMHOB,
HUMEIOLUX KOHIEBYIO TPOIHYIO CBs3b. KauecTBEeHHBbIE peakluu Ha TpoilHYyI0 CcBA3b. CriocoObl
IIOJIy4YEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTudeckue yriieBo1oposl (apensl). 'omomornueckuii psia apeHoB, oo1mas popmyna,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OEH30J1a.
@du3nyUecKue CBOWMCTBAa apeHOB. XHMMHUYECKHE CBOMCTBA OEH30Ja M €ro TOMOJIOTOB: PEaKIHH
3aMeleHuss B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peakUUU HPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB O6eH30:a. [IpencraBieHre 00 OpueHTUPYIOIIEM JEHCTBUU 3aMECTUTENICH B
OCH30JIBHOM KOJIbIIE Ha NpPUMEPE AJIKWIBHBIX paJuKaioB, KapOOKCHIBHOHM, THAPOKCHUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Nonumepuzanus ctuposia. CocoObl MOTy4YeHUs U IPUMEHEHNE apOMaTUYECKUX YIJIEBOIOPOI0B.

[Ipupoansiii ras. Ilonyrueie Hedrauble razsl. Hedth u €€ mpoucxoxnaenue. KameHHbIN
yroiab U MPOOYKThl e€ro mnepepadoTku. CrnocoObl nepepabOTKH HEPTH: MEePeroHKa, KPEKHHT
(TepMuyeckuil, KaTalIuTU4YeCKuil), pudopMuHr, nuponus. [Ipoaykrel nepepaboTku HedTH, UX
MIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['enetrnueckas CBS3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTJIEBOJA0POJIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOA0B. Peakiuu 3amemnieHus
rajJloreHa Ha TUAPOKCOTPYNNY, HUTPOTPYIIy, LHUaHOTPYIHmy, amuHorpynmy. JlelictBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHUPTOBOrO  pacTBopa wmiénoud. BzaummopelicTtBue
JUTaJOreHaJIKaHOB C MarHueM M HUHKOM. [loHATHE O MeTamioOpraHu4ecKHuX COEIUHEHUSX.
Hcnonp3oBaHue TralOT€HIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IMPEBPALCHUNA: H3ydeHHE
(bU3NYECKUX CBOMCTB yIriIeBOIOPOIOB (PACTBOPUMOCTH), KAUECTBEHHBIX PEAKIMi yriIeBOAOPOI0B
pa3IMYHBIX KJIAcCOB (0OeCIBeUYMBaHHE OPOMHOW WIJIM MOJTHOM BOJBI, pACTBOpA TEpMaHraHaTa
KaJIMsl, B3aUMO/JICHCTBHE alleTHIIeHa C aMMHUauyHbIM pacTBOpoM okcuza cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe yriepoJa M BOJOPOAAa B OPraHMYECKUX BEIIECTBAX, IOJYy4YEHHE 3TUJICHA U
U3y4eHHE €ro CBOMCTB, O3HaKoMieHue ¢ koyuiekuusamu «Hedptb» n «Yroaw», ¢ oOpasuamu
IUIaCTMAacC, KAaydyyKOB M pE3UHbl, MOJCIUPOBAHME  MOJIEKYJd  YIJIEBOJAOPOAOB U
rajlOreHIPOU3BOHBIX YIIIEBOIOPOJIOB.

Kuciopoacoaep:kamye opranuueckue coeJuHeHNs.

[IpenensHble oxHOaToMHble cnupThl. CTpoeHHE MOJEKyl (Ha IpUMEpe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, odmas Gopmyna, u3oMepus, HOMEHKIATypa U Kilaccupukanus.
@dusnuecKkue CBOWCTBA MpPEAEIbHBIX OJHOATOMHBIX CHHMPTOB. BoaopoaHble CBA3M MeXay
MOJIEKYJaMH CIIMPTOB. XMMHUUYECKHE CBOMCTBA: peaKkIMM 3aMellleHus, JeTuaApaTalui, OKUCICHHS,
B3aMMO/ICHCTBHE C OPraHWYECKUMHU U HEOpPraHMYeCKMMHM KucioTamu. KauecTBeHHas peakuus Ha
OJIHOATOMHBIE CcIUpThl. JlelicTBUE 3TaHOJAa M METaHOJa Ha OpraHu3M uesnoBeka. CrocoObl
IIOJIy4EHUS U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upsl, HOMEHKIaTypa U uzomepusi. OcOOEHHOCTH (PUBNYECKUX U XUMHUYECKUX
CBONCTB.

MHOroaTOMHBIE CHOUPTHI — ATHJIEHIVIMKONb W INnuepuH. dusndeckue M XUMHYECKHE
CBOMCTBA: pEaKkLUUU 3aMEIICHUs, B3aUMOJEHCTBUE C OPraHMYECKMMM W HEOPraHWYECKHMHU
KHCIIOTaMM, KaueCTBEHHAsl peaklus Ha MHOrOaTOMHbIE cnupThl. lIpencraBieHne o MexaHusme
peakuuii HykieopuiIbHOrO 3aMerienus. JleiicTBre Ha opraHu3M 4enoBeka. CriocoObl MOTydeHUs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.



®enou. CTpoeHue MOJIEKYIbl, B3aMMHOE BJIMSHUE THAPOKCOTPYIIIBI U OEH30JIBHOTO Apa.
@dwusnueckue cpoiictBa (peHoma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (enosa. KauecTBeHHBIE
peakiuu Ha Qeron. ToxcuyHocTh ¢eHona. CrocoObl TMONMydYeHHs U MpUMeHeHune (eHoa.
denonopmanbaeTUAHAS CMOJIA.

KapOoHumnbHblE COEIMHEHUS — albJETUAbl M KETOHBL. ODJEKTPOHHOE CTPOECHHE
KapOOHMIBHOW rpymmbl. ['OMOJOTHYecKHe psAabl albAEeTHIOB M KETOHOB, oOmas Qopmyna,
n3oMepusd U HOMeHKiarypa. Du3znyeckrue CBOWCTBA AJBJAECTHIOB W KETOHOB. XUMHYECKHE
CBOMCTBA aIbJIETMJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIEHUEe albJeruioB,
KAayeCTBEHHbIE PEaKIMM Ha anbjaerujipl. CrocoObl IMOJIy4EeHUS M NPUMEHEHHE ajlbJACTUA0B U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkiartypa. dusmueckue CBOICTBa OJHOOCHOBHBIX
IpeiebHBIX KapOOHOBBIX KMCIOT. BoAOpOIHBIE CBA3M MEX Ty MOJIEKyJIaMU KapOOHOBBIX KUCIIOT.
XUMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakuMsl 3TEPUPHUKALUU, PEAKIUU C y4aCTHEM
YIJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOWCTB MYpaBBbMHOW KHUCHOTHL. [loHsTHE O
MIPOM3BOJIHBIX KapOOHOBBIX KHCJIOT — CIIOKHBIX 3@upax. MHoroobpasue kapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKApOOHOBBIX
KHUCJIOT, TUIPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenut BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4YEHUs U IpUMEHEeHne KapOOHOBBIX KHCIIOT.

Crnoxwusie 2¢upsl. ['oMonorudeckuii psia, odmas dopmynna, W30Mepus 1 HOMEHKJIATypa.
du3nYeCKre U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U IIEJIOYHOM Cpee.

Kupel. Ctpoenue, pu3nUecKre W XUMUYECKUE CBOMCTBA JKUPOB: THAPOJIM3 B KUCIOW U
iesioyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HETPEAETbHBIX KUPHBIX
KUCHO0T. JKupsl B IpUpOIE.

MBI KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHUE.

OOmass xapaktepucThka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, TU- H
noyMcaxapuabl). MoHocaxapuzpl: TJI0K03a, (pyKTo3a, Tajakro3a, pubo3a, 1€30KcHpub03a.
duznyeckue CBONCTBA U HaxoxaeHue B npupoje. otocunres. XuMuueckrue CBOWCTBA IITIOKO3bI:
PEaKIuy ¢ y4acTUEM CIIUPTOBBIX U alIbJICTUTHOM TPYII, CHUPTOBOE U MOJIOUHOKHUCIIOE OPOKEHHE.
[IpumeHeHue rIoKo3bl, €€ 3HaYeHHE B KU3HEEATEIbHOCTH opranu3ma. Jlucaxapuisl: caxaposa,
MajbTO3a U JlakTo3a. BoccTaHaBnuBaromye ¥ HEBOCCTaHABIMBAIOLIUE aucaxapusl. ['umponus
mucaxapunoB. Haxoxaenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmai, TIIMKOTEH U
uemnono3a. CTpoeHHe MaKpOMOJEKYd Kpaxmania, TJIMKOTeHa W IeJUToo3bl. Pdusnyeckue
CBOMCTBa Kpaxmalia M LEJUII0JIO3bl. XUMUYECKUE CBOMCTBA KpaxMmala: THAPOJIN3, KadeCTBEeHHAS
peakiusi ¢ HoJOM. XHUMHUYECKHME CBOMCTBA LIEUIIONO3bI: TUAPOJIN3, TMOIyudeHUuEe 3PHUPOB
1estoo3el. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METObl M3Yy4YEHHS BEIIECTB U HMX IMPEBPAIlEHHI: pacTBOPHUMOCTH
Pa3UYHBIX CIMPTOB B BOJIE, B3aUMO/ICHCTBHE ATaHOJIA C HATPHEM, OKHUCIIEHUE STHJIOBOTO CIIUPTA
B @JIbJIETU] Ha PAacKaJEHHON MeIHOH MpPOBOJIOKE, OKHCIEHHWE 3THUJIOBOIO CIHUPTA JAUXPOMATOM
KaJust (BO3MOJKHO HCIOJIb30BAHNE BUIEOMATEPUAIOB), KAUECTBEHHBIE PEAKIIMU Ha allbAETUIbI (C
ruapokcugoM auammuHcepeOpa(l) m  rumpokcumom wmenu(Il)), peakuus riMuepuHa C
runpokcugomM menu(Il), xumuueckre cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMO/IECHCTBHE
pacTBopa IoKo3bl ¢ ruapokcuaom menu(ll), B3anmoneiicTBue kpaxmasa ¢ MOJOM, pelIeHue
HKCIIEPUMEHTAIBHBIX 3aJau 1o TeMaM «CrupThl U (peHonb, «KapboHoBbie KUCIOTHI. ClI0KHBIE
3pUpBI».



A3oTcojep:Kalme OprannyecKkne coeInHeHusl.

AMUHBI — OpraHMYecKHe TMpPOM3BOJHBIC aMmmuaka. Kiaccudukanus amMHHOB:
anmudarunyecKkue U apoMaTHUECKUe; IEPBUYHbIC, BTOPUYHBIC U TpeTU4HbIe. CTPOCHUE MOJIEKYII,
obmas ¢opmyna, U30Mepusi, HOMEHKJIAaTypa U (PU3MUECKHe CBOHCTBA. XMUMHYECKOE CBOMCTBA
amn(aTHIecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AKMJIUPOBAHWE, B3aMMOJCHCTBHE TEPBHYHBIX
aMHUHOB C a30TUCTON Kuca0Toi. CoM aJKuiIaMMOHUS.

AHWIMH — IPEJICTABUTE]Ib AMHHOB apoMarudeckoro psaa. CtpoeHue aHwinHaA. B3aumHoe
BIIUSIHUE TPYIIIT aTOMOB B MOJICKYyine aHWiuHA. OCOOCHHOCTH XUMHYECKHX CBOWCTB aHWJIMHA.
KauectBennsie peaknuu Ha aHWiIuH. CrocoObl TONYYCHHS] W TPHUMEHEHHE amu(paTHICCKHX
amuHOB. [loryueHue aHmIMHA U3 HUTPOOCH30IA.

AwmunoxkucinoTel. Homenknatypa u uzomepus. OTaenbHbIC IPEICTABUTEIN 0-aMUHOKHUCIIOT:
TJIMIMH, alaHuH. OU3nYecKre CBOMCTBA AMUHOKHUCIOT. XMMHYECKHAE CBOMCTBA aMUHOKHCIIOT KaK
aM(pOTEPHBIX OPTraHUYECKUX COCTMHEHUH, peaKIns MOJUKOHICHCAIINN, 00pa30BaHHUE TICTITHTHOM
cBs3u. brosorudeckoe 3HaueHre aMUHOKUCIIOT. CHHTE3 M THIPOJIN3 TICTITH/IOB.

Benku kak npupoaabie moymMepsl. [lepBudHas, BropudHas M TPETUYHAS CTPYKTYpa OCITKOB.
XUMHYECKUE CBOMCTBA OCITKOB: THIPOJIN3, ICHATYpAIUsl, KAYeCTBCHHBIC PEeaKIIUN Ha OCIIKH.

DKCIIepUMEHTAIBHBIE METOJbl W3YUEHHUs BEIIECTB M WX MPEBPANICHUA: pPACTBOPEHHUE
OeTKoB B BOJIe, JICHATypaIusl OCJIKOB IIPH HArPEBaHWH, [IBETHBIC PEaKIIMH Ha OCJIKH, pelIcHHE
IKCMEPUMEHTAIBHBIX 3a7ad 10 TeMaM «A30TcojepXKalliue OpPTaHWYeCKUe COCTUHCHHS» |
«Pacrio3HaBaH#ue OPraHUYICCKUX COCTMHCHHI.

BricokoMoJieKyJIsipHbIE COeTHHEHMS.

OcCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CpPeaHss MoJeKyasipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUI — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIINS.

[Tonumepnsie matepuansl. [InacTMaccesl (MOAMATUIICH, TOTUIPOTMIIEH, TOJUBUHUIXIOPU,
MOJIUCTUPOJ, MOJIMMETUIMETAKpUIaT, MOJUKapOOHAThI, MOMUATUIIEHTepedTanar). Y Tuinu3anus u
nepepaboTKa IIacTuKa.

DnactoMepbl: HaTypallbHbI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, M30TTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHble (XJIONOK, HIEPCTh, IIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! cnenuanbHOr0 Ha3HauYeHus (Te(IIoH, KeBap, MEKTPONPOBOASAIINE TOTUMEPHI,
OuropaziiaraeMble TIOJUMEPHI).

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHUS BEIIECTB U UX MPEBpAIICHUN: O3HAKOMIICHUE C
oOpa3liaMu TMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEIICHHE
AKCIEPUMEHTAJIBHBIX 3334 10 TeMe «Pacro3HaBaHue mIacTMacc U BOJIOKOHY.

Pacuérnbie 3agaun.

Haxoxaenue MonekyasipHOU (pOpMyibl OPTaHUYECKOTO COEIUHEHUS 10 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXICHHWE MOJEKYISIPHONH (OpPMYIbl OPraHUYECKOTO
coeZIMHeHus 1o Macce (00bEMY) MPOIYKTOB CrOpaHus, O KOJMUECTBY BellecTBa (Macce, 00bEMY)
MPOJIYKTOB pEaKUWU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJCHHE CTPYKTYPHOU (OpMyIIbl
OpPraHMYECKOTO BEIIeCTBAa HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIIOCOOOB MOTYYCHHS,
oTpeJieNieHUe I0JIU BBIXOJA MPOJIYyKTa PEaKIMi OT TEOPETUIECKH BOZMOYKHOTO.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MeXnpeIMETHBIX CBsI3€d IIPU M3ydE€HUU opraHumdeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOLIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK H
IIOHSATUHN, IPUHATBIX B OTACIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO LUKIIA.

OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, aHAJM3, CHHTE3, KilaccHU(UKaiys, HaOIOAEHHE, H3MEPEHUE, HKCIIEPUMEHT, MOJIEIb,
MOJEIUPOBAHUE.

®usnka: Marepus, aTroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKHUU
YPOBEHb, BEHIECTBO, TENO, 00OBEM, arperaTHOE COCTOSIHME BEIIECTBA, (PU3MYECKUE BEIUYMHBL,
€AVHULBI U3MEPEHUS, CKOPOCTh, JHEPI'Hs, Macca.

buonorus: xieTka, opraHusM, SKocucTtema, ouocdepa, MeTaboIN3M, HACIECICTBEHHOCTS,
aBTOTPOQHBIA M TeTepOoTpOHBIM TUMN MUTaHUS, OpoxeHHe, (POTOCHHTE3, JAbIXaHUE, OeNKH,
YTJIE€BO/bI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: nmoyie3Hble UCKONIAEMBbl€, TOILTUBO.

TexHOJOTHs: MUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOIO ITUTAaHUs, MOOIIME CPEICTBA,
MaTepuaibl U3 UICKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUSI

Teopernyeckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX sJep. XUMHUYECKHM 1eMeHT. M30tomnbl. CTpoeHue 3JeKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTHYECKHUE YPOBHU W TIOJYPOBHH. ATOMHBIE
opOutanu. Knaccupukamuss XUMHUYECKUX dJEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
AJICKTPOHOB TI0 aTOMHBIM OpOWTAAM. OJIEKTPOHHBIE KOH(UTYpaIlMd aTOMOB JJIEMEHTOB
MEePBOrO—4YETBEPTOrO TIEPHOJIOB B OCHOBHOM U BO30OYKIEHHOM COCTOSIHUHU, DJICKTPOHHBIC
KOH(UTYpAIIMH HOHOB. DJIEKTPOOTPUIIATEITLHOCTb.

Ilepuonuueckuii 3akoH u Ilepumoanudeckas cucrema XuMuU4Yeckux osnementoB JI.1.
MenneneeBa. CBs3p NEPHOJWYECKOTO 3akoHAa U IlepHoaMueckoil CHUCTEMBI XHMHYECKHX
AJIEMEHTOB C COBPEMEHHOW TEOpHeH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CIIOHBIX BEIISCTB MO Tpynnam u
nepuoJiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menaeneena.

XuMuyeckas CBA3b. BHUOBI XMMHYECKOH CBSA3M: KOBAJIEHTHAs, MOHHAS, METaJUIMYecKas.
MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBS3U: OOMEHHBIM U JOHOPHO-AKIENITOPHBINA. DHEPTHS U
JuTMHA CBsI3H. [lOJIpHOCTH, HANMPaBIEHHOCTh M HACHIIAEMOCTh KOBAJICHTHOU CBs3U. KpaTHble
cBs3u. Bonoponas cBs3b. MexXMOeKyaspHble B3aUMOICHCTBHS.

BaneHTHOCTP M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBS3b JJIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUYECKMM CTPOCHHEM (Ha TpUMEepe COSAMHEHUI SJIEMEHTOB BTOPOTO
epuoa).

[IpencraBnenne o0 KOMIUIEKCHBIX coenuHeHusax. (CocTraB KOMIUIEKCHOTO  HOHa:
KOMILJIEKCOOOpa3oBarenb, JHraHAbl. 3HAueHHWE KOMIUIEKCHBIX coeauHeHuil. [lonartue o
KOOPAMHAIIMOHHOW XUMUHU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THUIbl KPUCTATITMYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonsarue o gucnepcHbix cucteMax. MctunHbie pacTBOpbl. [IpencraBienre 0 KOJTOMAHBIX
pactBopax. CrocoObl BbIpaKEHUS KOHIICHTPAIMM PACTBOPOB: MaccoBas JOJs BEIIECTBA B



pacTBope, MoOJsipHas ~ KOHLEHTpauus. HacellleHHble M HEHAachILIEHHBIE  PacTBOPHI,
pacTBopuMocTh. Kpucraiinoruapars.

Knaccugukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. 1pHUBHANbHBIC HA3BaHUS
OTJIEJIbHBIX NIPEACTABUTEIIEN HEOPIraHUUECKUX BEILIECTB.

Knaccugukanus XaMHUYeCKUX peaKkiyii B HEOPTaHNUECKOW U OPraHu4ecKOi XUMHH. 3aKOH
COXPAaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHMsI M IPEBPAILICHUS DHEPIHUH IPU XUMHUYECKHX
peakuusix. TernoBble 3 (eKTbl XuMHUYeCKUX peakuuil. TepMoXuMudyeckue ypaBHEHUS.

CKOpOCTh XUMHUYECKOH peaklnu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (akTopoB. ['OMOreHHbIE
U reTeporeHHble peakunu. Katanus u karanu3atopsl.

OO6patuMebie 1 HeOOpaTUMBbIE peaknu. XUMHU4YecKoe paBHOBecHe. KOHCTaHTa XUMUYECKOTO
paBHOBecHs. DaKTOpbI, BIUAIOIIME HA IOJIOKEHHUE XUMHUYECKOTO pPaBHOBECHS: TEMIIeparypa,
JTABJICHUE W KOHIIEHTPAlMH BEUIECTB, yYacCTBYOIMX B peakuuu. [ Ipunuun Jle [laTense.

OnextponuTtnueckas auccouuanuss. CuibHble U cinabble  37eKTposuThl. CTeneHb
muccormanuu. Cpefa BOJHBIX PAacTBOPOB: KUCIIOTHAs, HEUTpasibHAs, IienovyHas. BogopoaHbii
nokasarens (pH) pactBopa. I'maponus coneit. Peakiiuu noHHOTO 0OMEHa.

OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHud. OKuciurenb u
BoccTaHOBUTENb. [lpoliecchl OKHUCIIEHHS W BOCCTaHOBIIEHUS. BakHellnne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIeKTPOIN3 paCTBOPOB U PACIUIaBOB BEILIECTB.

DKClepUMEHTAIbHBIE METOJIbl U3YY€HUS BEIIECTB M MX IMPEBpAIICHUN: pa3lioKeHUe
MEepOKCHJIa BOJOPOJAAa B MPUCYTCTBUHU KaTalu3aTopa, MOJEIM KPUCTAIIMYECKUX PEIIETOK,
MIPOBEJIEHUE peakUuid HOHHOrO OOMEHa, OIpeleNieHHe Cpeabl pacTBOPOB C IOMOIIbIO
WHJMKATOPOB, U3y4YEHUE BIUSHUS PA3IMUHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW peakiuu U
MOJIOKEHNE XMMHUYECKOTO PAaBHOBECHSI.

Heopranuuyeckasi Xummusi.

[Tomoxenue HemeramioB B Ilepuonuueckodl cucteme XUMUYecKuxX diaeMeHToB [I.I.
MenneneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAJIOB.
AmtoTponsi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriepoaa).

Bonopon. INomyyenue, gusnyeckre ¥ XMMUYECKHE CBOMCTBA: peaklUy C METAUIAaMU U
HEMeTaJlJJaMH, BOCCTAaHOBUTEIIbHBIE CBOICTBA. [ ipuabl. TOTUIMBHBIE 3JIEMEHTHI.

lanorensl. Haxoxxaenue B mpupojie, cnocoObl MOJydeHHs, PU3NYECKHE U XUMUYECKUE
cBoiicTBa. ['amoreHoBojoponbl. BaxHeilmne kuciopoacoiepx aiive COEIUHEHHsI TajoreHOB.
JIaGopaTopHbIe U MPOMBIIIJICHHBIE CIIOCOOBI MOTY4YeHHs TaJoreHoB. [IpruMeHeHne raioreHoB U ux
COEIMHEHUI.

Kucnopon, o3on. JlabopaTopHble W MPOMBILIUICHHBIE CIIOCOOBI MOJYYEHHUS KHUCIOPOJa.
Ou3nyecKue U XMMUYECKUE CBOMCTBA U MPUMEHEHUE KUCIOPoAa U 030HA. OKCHJIBI U TIEPOKCU/IBI.

Cepa. HaxoxneHuwe B mMpuUpoae, CIOCOOBI MONydeHUs, (U3MUYECKUE U XUMHUUYECKUE
coiictBa. CepoBonopon, cyabbuasl. Oxcun cepoi(IV), okcun cepsl(VI). Cepuucras u cepHas
KUCTOTBl U uUX colu. OcoOeHHOCTHM CBOMCTB cepHOM KucnoThl. [IpuMenenue cepbl u eé
COCIMHECHUN.

A3zoT. HaxoxxlIeHue B Npupoje, CIOCOObl MOJNydyeHHs, (U3NYECKHMEe U XUMHYECKUE
cBoiicTBa. AMMMaK, HUTpUAbL. OKCUABI a30Ta. A30THUCTas W a30THAs KUCIOTBI U WX COJH.
OcoGeHHOCTH CBOMCTB a30THOHM KuciOThl. [IpuMeHeHue a30Ta M ero CoeIMHEHHH. A30THbIE
yaoOpeHus.

®ocdop. Haxoxzaenue B mpupoje, CHocoObl MOMy4yeHHUs, (U3NYECKUEe U XUMHUYECKUE
cBoiictBa. Pocuas u pochun. Oxcunsl pochopa, pochopnas kucnora u e€ conu. [lpumenenue
¢dochopa u ero coequnenuii. @ochopHsie ynoOpeHUs.



VYrinepon, HaxoxIeHHWE B Tpupojse. AJutoTponHbie Moaudukanuu. Dusmueckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yraepoaa(Il), okcuyg
yrnepona(IV), yronpnas kucinoTa u €€ cosii. AKTUBHPOBAHHBIN yroiib, agcopouus. OyiiepeHsl,
rpadeH, yriaepoanbie HAaHOTPYOKH. [IpuMeHeHne mpoCThIX BEIIECTB, 00pa30BaHHBIX YIIIEPOJIOM,
U €ro COCMHEHUMN.

Kpemunii. Haxoxxnenne B mpupoze, crocoObl MoiydeHusi, Gpusnyeckrne M XUMUYECKUE
cBorictBa. Oxcup kpemuusi(1V), kpemHueBas Kucinorta, Cuiukartel. [IpuMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJlydeHue, BUbl CTEKIIA.

[Tonoxenue Meramos B Ileproanueckoil cucteMe XMUMHUYECKUX 371€MEHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI04YeK aTOMOB MeTayuioB. O0mue pu3nyeckne CBOWCTBAa METAIIOB.
[Ipumenenue MeTanioB B ObITY M TexHHKE. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUH Psi/T HAMIPsDKEHUH MeTauioB. O01re crocoObl MOTydeHUsT METaIOB:
TUIPOMETAJUTYPIysi, MUPOMETAIUTYPrusl, eKTpoMeTamnyprus. [loHsaTue 0 KOppo3uu METaIoB.
CriocoOpl 3a1UThl OT KOPPO3HUH.

OObmas xapakrepuctuka MeramwioB IA-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHToB. HaTpuii u xanuii: nonydyenue, pusndeckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETUHEHUN.

O6mas xapakrepuctuka metaioB I[A-rpynmsr [leproguueckoit cucTeMbl XMMHUYECKHX
3JIEMEHTOB. MarHuii u Kanpluii: nojgydeHue, Gu3ndeckue 1 XMMUYECKUe CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEMIECTB U UX coequHeHUH. JKECTKOCTH BOABI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMuHMI: ToNTyyeHue, GU3NYECKue U XUMHYECKHE CBOMCTBA, IMPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coeauHeHud. AMQOTEepHBIC CBOMCTBA OKCHAA M THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMILIEKCHI aJTFOMUHMSL.

OO6mrast xapakTepucTHKa MeTauioB moOouHeix noarpymnm (b-rpynm) Ilepuomnyeckoit
CUCTEMBI XUMHYECKHUX FIEMEHTOB.

DuU3NYECKUEe U XUMUYECKUE CBOMCTBA XpOMa U €ro coequHeHnil. OKCHIbl U THAPOKCHIBI
xpoMma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U AUXpPOMATHI, X OKHCIUTEIHHBIC CBOMCTBA.
[Tony4yeHnue u npuMeHEHUE XpoMma.

®u3nueckue W XUMHYECKHME CBOWCTBA MapraHua M €ro CoeJuHeHuu. Baxuenmue
coequaenus mapranna(ll), mapranma(IV), mapranma(VI) u mapranua( VII). Ilepmanranar kanms,
€ro OKHUCIIUTEIbHbIE CBOWCTBA.

du3nueckue 1 XMMUYECKHE CBOMCTBA )Kelle3a U ero coequHeHni. OKCUabl, TUAPOKCUIBI U
conu xene3a(Il) u sxeneza(Ill). [Tonyuenue u npumMeHeHMe Kejae3a U €ro CIIaBOB.

du3nueckue U XMMHUYECKHE CBOMCTBA MeU U €€ coequHeHui. [lonyyenne u npuMeHeHue
MeJIU U €€ COeIMHEHUN.

Huuk: monyyenue, Gpu3nueckue U XUMHUYECKUE CBOMCTBA. AM(pOTEepHbIE CBOICTBA OKCHIA
Y TUAPOKCH/IA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[prMeHeHne NMHKa U €ro COeqMHEHUH.

DKcrepuMeHTAIbHBIE METOIbI U3YUECHUS BELIECTB U UX MPEBPALEHUI: U3yueHne o0pa3ioB
HEMEeTaJJIOB, TOpeHue cepel, Qocdopa, xene3a, MarHusi B KUCIOPOJE, M3ydeHUE KOJUIEKLUU
«MeTamiel ¥ CIUIaBbD», B3aUMOJEHCTBUE IIEJIOYHBIX U IIEJOYHO3EMENBHBIX METAUIOB C BOAOM
(BO3MOXXHO HMCIIOJIb30BaHKE BUIEOMATEPHUAJIOB), B3aUMOAECHCTBHE LIMHKA U XKeJle3a C pacTBOpaMH
KHCIIOT M ILIEJ0YEH, KaUeCTBEHHBIE PEAaKLM HAa HEOPraHWYECKUE aHWOHBI, KATUOH BOJOpOJA U
KaTHOHBI METAJUIOB, B3aUMOAECUCTBHE THAPOKCUIOB AIFOMUHHUS U LIMHKA C paCTBOPaMU KUCJIOT U
LIEJI0OUEH, pellIEeHNE SKCIIEPUMEHTAJIbHBIX 3aa4 110 TeMaM «[ amorens», «Cepa 1 €€ CoOeJUHEHUSD,
«A30T u Qochop U UX coeaUHEHUN», «MeTalbl TJIaBHBIX MOATPYMI», «MeTamibl moO0YHBIX
MOATPYIID.



XUMHUA U )KU3Hb.

Ponp xumun B OGCCHC‘-IGHI/II/I yCTOﬁ‘IHBOI‘O pasBUTHUA 4YCJIOBCUCCTBA. Ilonsarue o HAayY4YHBIX
MCTOJAAaxX MO3HAHUA U MCTOAOJIOTHUH HAYYHOTI'O UCCIICAOBAHUA. Hay‘-IHBIG MMPUHIHUIIBI OpraHru3alun
XUMHUYCCKOTO IPOU3BOJCTBA. HpOMBIH_UIeHHLIe CHOCOGBI MOJIY4YCHH A Ba)KHEHUIIINX BCIIICCTB (Ha
IpUMepe IMPOU3BOJCTBA aMMHUaKa, CEPHOM KUCIOThHI, MeTaHosa). [IpoMblieHHbIE CIIOCOObI
MIOJIyYEHUSI METAJUIOB M CIUIAaBOB. XHMMMYECKOE 3arpsi3HEHUE OKpPYKAIOIIEH cpeibl U ero
nocieacTBus. Posib XumMuu B 00€CTI€UeHNN SHEPTETUYECKON 0€30MTacCHOCTH.

Xumusi U 370poBbe dYenoBeka. JlekapcTBeHHbIe cpeacTBa. l[IpaBuna wucmosib30BaHUs
JICKApPCTBCHHBIX MPCIIapaToOB. Ponrs xumun B Pa3BUTHUU MCAWLIUHBI.

XuMus UK. OCHOBHBIC KOMIIOHCHTbBI, ITHUIIICBbLIC [[O6aBKI/I. Pose xumMuu B o0ecrieueHUH
MUIIEBON OE30TIaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xumus. IlpaBuna GezomacHOTO
HCII0JIb30BaHM IMMPECIIapaToB OBITOBOM XUMUH B HOBCCI[HGBHOﬁ JKU3HU.

XUMHS B CTPOUTETTLCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEpHAIIbI (IIEMEHT, OETOH).

XuMHus B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEpaIbHbIE YI0OpEHUSI.

COBpeMeHHBIe KOHCTPYKIMOHHBIC MaT€pHaJibl, KpaCKH, CTCKJIO, KEpaMHUKa. MaTepI/IaJ'IBI JJISL
OJICKTPOHHKHU. Hanorexuomorun.

Pacuérnbie 3amaun.

Pacuérbl: Macchl BemiecTBa WiiM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce
unu 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMHM BEIIECTB, MacChl (00bEMa, KOJWYECTBA
BEIECTBA) MPOAYKTOB pPEaKIMH, €CIU OJHO W3 BEIIECTB MMEET MpPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTa peakluu, €Cld OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
ONpeaeIEHHON MAacCOBOM 107 PacTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJM M MOJISIPHOU
KOHLIEHTPAllMK BEIIECTBA B PACTBOPE, AOJM BbIXOJAa MPOIYKTa PEaKIUU OT TEOPETHUECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXNpeAMETHBIX CBSA3EH MPU U3y4eHHH OOIIeH M HEOpPraHM4YeCKOH XMMHUU B
11 xnacce ocymiecTBISETCS Yepe3 MCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHITHIA,
TaK U MOHATHUM, IPUHATHIX B OTJIEIbHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAyYHBbIE TOHATHA: SBJICHHME, Hay4yHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJCHHE, H3MEpeHue,
AKCIEPUMEHT, MOJIEJIb, MOJCITUPOBAHUE.

®duzuka: Marepusi, MHUKPOMHUpP, MAaKpPOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PaJUOAKTHUBHOCTh, MOJIEKYNa, SHEPreTHYECKU YPOBEHb, BEIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, UIealbHbIN a3, ((M3NMUeCKre BETMUYNHBI, €AMHULIBI H3MEPEHUS,
CKOPOCTb, SHEPTrus, Macca.

buonorusi: kneTka, oOpraHu3M, OSKocucTema, Ouocdepa, MeTabOIM3M, Makpo- H
MHUKpPODJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB M MOTOK SHEPTHH B SKOCUCTEMAX.

I'eorpadust: MuHEpanbl, TOpHBIE TOPO/IbI, TTOJIE3HBIE HCKOTIAEMBbIE, TOTLIUBO, PECYPCHI.

TexHONoTHsl: XUMHUUYECKasi MPOMBIIUIEHHOCTh, METAITYPrUsl, CTPOUTEIbHBIE MaTepUabI,
CENIbCKOXO3SUCTBEHHOE TPOU3BOJICTBO, THINEBas MPOMBIIUICHHOCTh, (papmarieBTU4ecKast
MIPOMBIIIJIEHHOCTb, MIPOU3BOJCTBO KOCMETHUYECKUX [penaparos, MIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MAaT€pUAJIOB, 3JIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBHMM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JUYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS MPEAMETa « XMMUS) Ha YPOBHE CPETHETO 0011ero 00pa3oBaHus BBIICICHBI
CJIENYIOIIME  COCTaBIIAIONIME: OCO3HAHWE OOYYAIOUIUMHUCS  POCCUMCKOM  TpaxaaHCKOMN
UJIEHTUYHOCTH; TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEJILHOCTH W CaMOOIPECIICHHIO;
HAIMYME MOTHBAlMM K  OOYYCHHIO; TOTOBHOCTh W CIOCOOHOCTh  OOYYArOIIHMXCS
PYKOBOJICTBOBATHCS MPUHATHIMH B OOIIECTBE MpaBUJIAaMU M HOPMAaMH TOBEJCHUS; HAIUYWE
MPaBOCO3HAHUSI, IKOJOTUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH II€JIM U CTPOUTDH KU3HECHHbBIC
IUTaHEL.

JInyHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUs» OTpa)karoT cOPMHUPOBAHHOCTH
OTIbITA TIO3HABATENILHON M MPAKTUUYECKON JESITEIIbHOCTH 00yJaIoIIUXCsl B TIPOLIECCe peain3alin
00pa3zoBaTeIbHON JIESTEITHHOCTH.

JIngHOCTHBIEC pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIBITA TIO3HABATENILHON M MPAKTUUECKON ACSITEIIBHOCTH OOYJaIOIIMXCS B MPOIIECCEe PeaTH3alin
00pa3zoBaTeIbHON JEATEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YUYAIOIMUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOIMOPAJIKY;

MPEJCTAaBICHUS O COLUUAIBHBIX HOPMax M MPaBWIAX MEXKJIMYHOCTHBIX OTHOIIEHUU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATETLHOCTH MPHU CO3JaHUM YUeOHBIX ITPOCKTOB,
perieHnr yu4eOHBIX U TT03HABATENIbHBIX 3a71a4, BHITIOJTHCHHH XUMHYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M PUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JIPYTUX
MIPU aHAIM3€ PA3IUYHBIX BUJOB YICOHOM IEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIECHHS K HCTOPUYECKOMY M HAy4YHOMY HACJEAUI0 OTECYECTBEHHOM
XUMHH,

YBOXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHYCCKOTO IPHIIOKCHHS
XMMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yNbTaT JUIMTEINbHBIX HAOIIOICHUH,
KpPOIOTJIMBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOTO TPY/Aa YYEHBIX U IIPAKTUKOB;

MHTEpeca M T[03HABaTEIbHBIX MOTHMBOB B TIIOJYYEHHU U TOCIEAYIOIIEM AaHAJIU3€
MH(pOpMAIIUK O TIEPEIOBBIX JOCTHKCHHUSAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIlUU, CBSA3aHHbBIE C XUMUYECKUMU SBICHUSMU, U IPUHUMATD
OCO3HAHHBIE PEUIEHUs, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OIIEHMBATH CBOE IMOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C TMO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMupOBaHHA KYJIbTYPHI 310POBbS:

MOHUMAaHMS I[IEHHOCTEW 3J0pOoBOTO M 0Oe30macHoro oOpasza >KHU3HH, HEO0OXOTUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;



coOnrofieHns MpaBuiI OE30TMACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, TMOBCEIHEBHOMN
KU3HH, B TPYJIOBOU JIEATEIHLHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUs TOCJECACTBUI W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOIECHUS aKOTOJI,
HapKOTHUKOB, KYpEHUs);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIbCKON JEATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUW TNPAKTHYECKUX 3a/lady COLMUAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCCUil pa3uyHOrO pojia, B TOM YHCIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPyJI0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHAYAILHOM TPAaCKTOPHUH 00Opa3oBaHusl, Oyaymieit
npodeCCuu U peaau3aiuy COOCTBEHHBIX )KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBA;

6) 3K0JIOTNYeCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECO0OPA3HOTO OTHOMICHHUS K MPUPOJIC KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COLIMATILHOM CPEIBI;

0CO3HaHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUU JIJIs PEIICHHs BOIIPOCOB
paIrMoOHAIBHOTO TPHUPOIOTIOIB30BAHMUS;

AKTUBHOTO HENPUATHUS NIEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAlOLIEeW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOIATOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Usl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpPhI, OTBITA
NESTETPHOCTH  DKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMH B
MMO3HABATEIHHOM, KOMMYHHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKU U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuduKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (OPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3IaHUU LIEJIOCTHOTO MPEJICTaBICHUs 00 OKpYKaIOIIEM
MHpE KaK O €IMHCTBE IMPUPOJbI M YeJOBEKa, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTECH W
perieHur Ipo0IeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsi COBPEMEHHOW IMBWIM3AIMH: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, B PELIEHUH TI00aIbHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
OHEPreTHYeCKOM, TMUIIEBOW M DKOJOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIMHBI,
oOecrevyeHny yCIOBHUM YCHENIHOTO TPya B SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOU TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IIO3HAHUS,
MCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIHOJB30BaTh MOJTyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SBICHUI OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIC 3aKIIOUEHHSI HA OCHOBE HAayYHBIX (DAaKTOB ¥ MMEIOIIMXCS TAaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHUS MPoOieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0BATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

MHTEepeca K 0COOEHHOCTSM TPy/la B Pa3IMYHBIX cepax npodeccHoHaNbHOM AeITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl MO0 XMMHUU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) OOLIEHAYYHbIE TOHITHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOU Kap TUHBI MHUpa
u CHeI_[I/I(i)I/IKy MCTOI0B IMMO3HaHMs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BCIICCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHHE, SIKCIICPUMEHT U JIPYTHE);

YHUBEpPCAIbHBIE yueOHbIe JEUCTBHUS (mo3HaBaTeIbHbIE, KOMMYHHUKaTUBHEIE,
peryiasTuBHBIE), obecrieunBaromye GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIHOM KOMIETEHIINH 00y4JarouXcs;

CIOCOOHOCTh ~ OOy4aloOIIMXCS  MCIOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCaJbHbIe YydeOHbIE IEMCTBHS B IO3HABATEIbHOW U
COIMAJIBHOM MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPaXKalOT OBJIAJCHUE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe 1eiiCTBHS

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIBHO (POPMYNIMpPOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeNATh LIEJIN MAeATEIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIINE TIOHSITHS I 00BICHEHUS OTJENIbHBIX (DAaKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KITacCU(UKAIIMH BEIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHbBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKUE PaCCYXAeHUS (MHIYKTUBHbBIC, JIETYKTUBHBIE, TI0 aHAJIOT'HH ), BHISBIISTh
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMAaTPUBAEMBIX SBICHHSIX, (POPMYIUPOBATH BBHIBOJIBI U
3aKITHOYEHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCTOIb3yeMble B XMMHUH CHMBOJIHYECKHE (3HAKOBBIC)
MOJeIH, MpeoOpa30BbIBATH MOICTIbHBIC IPECTABICHUS — XUMHUYECKUN 3HAK (CHMBOII) DJIEMEHTA,
XUMHuueckas ¢GopMmyna, YpaBHEHHE XUMHUYECKON pEakIuu — TMpU pEHIeHHd Y4eOHBIX



MMO3HABATEIHHBIX U MPAKTUYECKHX 33/1a4, TPUMEHITh Ha3BaHHBIC MOJCILHBIC TTPEICTABICHHUS JJIsI
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUCCKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTENbCKUE €CTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIECTB U XUMUYCCKUX PEAKITUH;

dbopmynHupoBaTh TENM M 3aJadd  HMCCIEIOBAHUS, KCIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITENIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBBI
it GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXKJICHUN;

BIIQJICTh HAaBBIKAMH CaMOCTOSITCIILHOTO TUTAHMPOBAHHSI W TPOBEICHUS yYCHUYCCKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IPOIEcca, CaMOCTOSTEFHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (GopMyaupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

MpUOOpETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pPEIICHUs
MPAKTUYECKUX 33724, TPUMECHECHUIO Pa3IMIHBIX METOJIOB ITO3HAHMSL.

3) pabora ¢ ungopmanmei:

OPHUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHWKAX WHOOpManuu (HAYIHO-TOMYIISIpHAS
JTUTepatypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMOcoOus, pecypcbl HHTepHera),
aHATM3UPOBATH HH(POPMAITUIO PA3TUIHBIX BHJIOB U (DOPM MPEACTABICHUS, KPUTHUCCKH OICHUBATH
€€ TOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMyTMpoBaTh 3ampoChl W MPHUMEHITH Pa3IUYHBIC METOJBI TNPH TIOUCKEe W OoTOOpe
uHpopMalnuy, He0OXOAUMOM JIJIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUS MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpAaTh ONTUMAIBHYIO (OPMY MpeACcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3BIK B KauyecTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMETHbIE ((U3MuecKkue M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, (popMYyJIbI, a00OpEBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIAAHOCTH.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3aJ1aBaTh BOIIPOCHI O CYIIECTBY 00CYK/1aeMOil TEMBI B X0/1€ JMAJIOTa U/ WU TUCKYCCUH,
BBICKa3bIBaTh UACH, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTENILHO BBITIOJIHEHUS
MpEeAJIOAKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaHHeﬁ PE3yJIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIHX COBMECTHO CO CBCEpPCTHUKAaMHU IIPpU  BBIIIOJJHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa60T]':»I 10 MCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpOCKTaA, U (I)OpMYJ'II/IpOBaTL BbBIBOJIBI TIO0 PE3YJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIMI B XO1¢ O6cy)K,[[eHI/I$I 1 0OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁﬂble JelcTBHUA:

CaMOCTOSITENIBHO IIJIJAHUPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss e€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJUMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBHIIIOJHEHUH YUEOHBIX M HCCIIEAO0BATEIbCKUX 3a/1ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO X PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETHPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOGHUS MPOTrpaMMbl IO XUMHUU Ha YriayOlnEHHOM ypOBHE Ha
YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs BKIIOUAIOT crenupuyYecKkue s yueOHOTro mpenMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpETAlMU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO MOJYUYCHUIO HOBOI'O 3HAHWA W IMPUMCECHCHUIO
3HaHUU B Pa3IMnYHBIX y‘-Ie6HBIX CUTyallusaX, a TaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX C XUMHueu. B nmporpamMme 1o XuMHnu nNpEAMETHBIC PE3YJIbTAaThl IPEACTABJICHEI IO Ir'0AaM
U3YYCHUSL.

10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHn4ecKkasi XuMus OTPaXkaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: 0 MECTE U 3HAUEHUU OPTaHUYECKON XUMHUH B CCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHNH YCTOMYUBOTO Pa3BUTHSI UEIOBEYECTBA B PELICHUH
po0JieM 3KOJOrHYEeCKON, SHEPreTUUECKON U MUILEBOI 0e30MacHOCTH, B Pa3BUTHH MEIUIIUHBL,
CO3JaHUM HOBBIX MaTepHaJiOB, HOBBIX MCTOYHHUKOB 3HEPTUHU, B 00ECIEUEHHH DPALMOHAIBLHOTO
MIPUPO/IOIIOIIE30BaHuUs, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTYphl UEIOBEKa, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarouue
MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, PO U JIEKTPOHHAs 000J04YKa aToMa, S-, p-, d-aToMHbIE
opOuTai, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aroMma, TMOpHAM3alus aTOMHBIX opOHUTaseH,
HWOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPHULATENIbHOCTh, CTENEHb OKUCICHUS, XMUMHUYECKas
CB$I3b, MOJIb, MOJIAPHAS Macca, MOJIAPHBINA 00bEM, YIIIEPOIHBIN CKeNeT, PYHKIMOHAIbHAS TPYIINA,
paaukan, CTPYKTypHble Gopmynbl (pa3BEpPHYTBIE, COKpalléHHBIC, CKEJETHBIE), H30Mepus
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAs (Fr€OMETpHUYecKasi, ONTUYECKasi), U30Mepbl, TOMOJOTHUECKHIA
psl, TOMOJIOTH, YTJI€BOJIOPOJbl, KUCIOPOA- U a30TCOAEpKALIUE OPraHUYECKHE COCIUHEHMS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS; TEOPUH, 3aKOHbI
(mepuomnyeckuii 3akoH JI. MI. MeHneneeBa, Teopus CTPOCHHUS OpraHUYECKUX BemiecTB A. M.
bytneposa, 3aK0OH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U IIPEBPALLEHUS YHEPTUU IIPU
XUMHUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHH S3bIK XMMHUH, MUPOBO33PEHUECKHE
3HAHHUs, JIeXKallMe B OCHOBE MOHUMAHMS NMPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUN;
MPEJCTABICHUS O MEXaHU3MaX XMMHUYECKHX PEAKIUN, TEPMOJAMHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAaHMs, O B3AMMHOM BJIMSHUU aTOMOB U I'PYIII aTOMOB B MOJIEKYJaX
(MHAYKTUBHBIN 1 Me3oMepHbIi 3 dexTsl, opuentantsl 1 u Il poxa); hakronorudeckue cBeneHus
O CBOMCTBaX, cOCTaBe, MOJTYYCHUU M 0€30MacCHOM HUCHOJIB30BAHUU BAKHEUIIMX OPraHUYECKUX
BEIIECTB B OBITYy U MPAKTUYECKOW MEATEIHHOCTH YEJIOBEKa, OOIIUX HAYYHBIX MPHHIIMIIAX
XMUMHYECKOTO MTPOU3BOJICTBA (HA PUMEPE MPOU3BOICTBA METaHOMA, TepepadoTK HeTH);



c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MTPU3HAKU MMOHITUHN, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS PU ONUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPTaHUYECKHUX BEIECTB;

COCTaBJIATh YPABHEHUS] XUMUYECKHUX pPEaKLUN U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUN OCPEICTBOM COCTABIEHUS 3JIEKTPOHHOTO OajlaHCa 3TUX peaklui,
peaxkiuii HOHHOTO OOMeHa IMyTEM COCTaBJIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUII;

M3TOTaBIIMBATh MOJEIM MOJIEKYJ OPraHMYECKMX BEIIECTB Ul WLIIOCTpAlUUd HX
XMUMHMYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAAIEKHOCTh U3YUYEHHBIX OpPraHU4YEeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/Tpylnie COeIMHEHUH, 1aBaTh UM
Ha3zBaHMs 1o cuctemarnueckoit HoMeHknatype (IUPAC) u npuBoauth TpuBUAIbHBIE Ha3BaHUS
JUIS OTZIEIbHBIX MPEACTaBUTENICH OPraHNYEeCKUX BEIIECTB (3TUIIEH, alleTHUIIEH, TOIYOJI, TJIUIEPHUH,
STUJIEHTJIUKOJIb, PeHO, (hopManbaern, aleTaibIerull, alleToH, MypaBbHHAsI KUCIIOTa, YKCYCHas
KHCJIOTA, CTEapUHOBAs, OJEMHOBAs, MaJIbMUTUHOBAs KHCIOTHI, TJIMIMH, ajlaHWH, MalbTo3a,
(bpyKTO3a, aHWINH, AUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BHJA XUMHYECKOW CBSI3M B OpPraHUYECKHUX
COeIMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMHUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. BytiepoBa miis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMHUPOBAHHOCTh YMEHUN XapaKTepu3oBaTb COCTaB, CTPOCHHE, (PUIUYECKUE U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAaHOB, LMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KUPOB,
HUTPOCOEINHEHUN 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapUI0B),
WJUTFOCTPUPOBATh T'€HETHYECKYIO) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIMX
XMUMHUYECKUX PEaKLUi ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (popMyt;

chOpPMUPOBAHHOCTh YMEHUSI MOATBEPXKJAaThb HAa KOHKPETHBIX MpPHUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpaTHOCTU U THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOIHOTO CHIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUECKOEe MPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUI O ECTECTBEHHO-HAyYHBIX METOJax
MO3HAHUSI — HAONIOJIEHUU, W3MEPEHUHU, MOJCIUPOBAHUU, OHKCIEPUMEHTE (pealbHOM H
MBICJIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

COPMHUPOBAHHOCTh ~ YMEHHUSl IPUMEHSATb OCHOBHBIE  OIEpald  MBICIUTEIbHON
JEeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBJICHUE
IIPUYNHHO-CIIEACTBEHHBIX CBA3EH — JJI U3yUEHUS CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIUI;

Cc(OPMHUPOBAHHOCTb YMEHHI: BBIABIIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUH C MOHATUSAMH U
NpPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX MPEIMETOB JuId 0ojieeé OCO3HAHHOTO
MIOHMMAaHMsl CYIIHOCTH MaTepHAJIbHOTO €JUHCTBA MHpPA, MUCIOJb30BaTh CUCTEMHBIE 3HAHMS IO



OpFaHquCKOﬁ XUMHUHN OJIA 0oOBsICHEHHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMCIOIIUX €CTCCTBCHHO-
HAYYHYIO TIPUPOY;

C(OPMHUPOBAHHOCTh YMEHHUI: MPOBOIUTH Pacu€Thl IO XUMHUYECKUM (opMmynam
YPaBHEHUSAM XHUMHUYECKHX PEAKIMN C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEUIECTBA), XAPAKTEPU3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HaXOXJICHUIO XUMHYECKOH (I)OpMy.IILI BeICCTBA I10 U3BECTHBIM MAaCCOBBIM O0JIAM
XUMHMUYECKUX JIEMEHTOB, IPOJYKTaM CrOpaHusl, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMCHHIA: MMPOTHO3UPOBAThH, AHAITM3UPOBATH M OIICHUBATH C IMO3UIIUAN
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOU JEATEILHOCTH
YEJIOBEKa, CBSA3AaHHOM C TepepadOTKOM BEIIECTB, HCIOJIB30BATH IOJYYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PELIEHUN POOJIEM B CUTYalIUAX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHUM: CAMOCTOSTEIBHO TUIAHUPOBATH M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'Iy‘ICHI/Ie N U3YyUCHUC CBOICTB OpPraHn4e€CKuX BCIICCTB, KAYCCTBCHHBIC PCAKIINU
YIII€BOJOPOIOB PA3IUYHBIX KJIACCOB U KUCIOPOJICOEPKAIIUX OPraHUIECKUX BEIIECTB, pEIIeHNE
AKCTIEPUMEHTATBHBIX 33/1a4 110 PACTIO3HABAHHIO OPTaHUYECKUX BEIIECTB) C COOIIOICHUEM TPaBUII
6e3omacHoro oOparieHusi ¢ BenlecTBaMu U JabopaTOpHbIM 00OpynOBaHUEM, (POPMYIHPOBATh
[eNb  WCCIENOBAaHMS, TIPEJACTABIATh B pa3IMIHON (QopMe pe3ynbTaTbl dSKCIEPUMEHTA,
AHAJIIM3UPOBATH U OLICHUBATH UX JOCTOBCPHOCTD,

c(OpMUPOBAHHOCTh YMEHHI:

coOnroAaTh MpaBWiia 3KOJIOTUYECKH IIeJIeCO00pa3HOTO MOBENEHUS B OBITY U TPYAOBOH
JEATETbHOCTH B IEISIX COXPAaHEHHS CBOETO 3J0POBBS, OKPYKAIOMIEW MPUPOJHOW Cpeapl U
TOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHYECKOI'O JEHCTBHSI Ha >KMBBIE OPraHU3MBbI ONpPENEIEHHBIX
OPraHM4YeCcKUX BEIIECTB, MOHUMas cMbich noka3arens [TJIK;

aHAM3UPOBaTh  L1E€JI€COO0Pa3HOCTh  NPHUMEHEHHsS  OpPraHMYEeCKUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY ¢ TOYKH 3PEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMHUPOBAHHOCTb YMEHHUM: OCYIIECTBIATH Il€JICHANpPAaBIECHHBIH IMOMCK XWMHUYECKOMH
uHGOpMalMK B PA3IUYHBIX MCTOYHMKAX (HAayyHas M ydyeOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoil uHpopmauuu, VHTepHET W Jpyrue), KpUTUYECKH AaHAIU3UPOBATh XUMUYECKYIO
uHpopMaluIo, nepepadarpiBaTh €€ U UCHOJb30BATH B COOTBETCTBUU C IOCTABJICHHON y4eOHON
3a7a4en.

11 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHuyeckasi XUMUsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTH MIPEJCTABICHHUN: O MaTepUaAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HABAEMOCTH SBJICHUN IPUPO/IbI, O MECTE U 3HAUYCHUM XMMHUU B CUCTEME €CTECTBEHHBIX HayK
u e€ poiu B OOECIEYEeHUH YCTOMUMBOIO pPa3BUTUSA, B PELICHUH IPOOJIEM 3KOJIOTHYECKOH,
SHEPreTUYecKOil M MuieBoil 0e30MacHOCTH, B pPa3sBUTHM MEAULMHBI, CO3JAHUU HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHHUKOB  BHEpPruM, B  OOECHEYEHMH  pPAlMOHAIBHOIO
IIPUPOJIOTIOIIL30BaHUA, B (POPMHUPOBAHUU MUPOBO33PEHHUS U OOLIEH KyJIbTYphl YeJIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOJTHON Cpee;

BJIaJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHUHM, KOTOpas BKJIIOYAeT: OCHOBOIMOJAraroliue
MOHATHUS — XUMUYECKUHN 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIIbI, JEKTPOHHAst 000JI04Ka aTOMa, S-
, p-, d-aTomMHBIE OpOMTaIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTOMa, THOpHIM3aIUs
aTOMHBIX oOpOuTasnedl, HMOH, MOJEKY/la, BaJeHTHOCTh, AJIEKTPOOTPHUILATEIBHOCTh, CTENEHb
OKHCIICHHsI, XHMHUYECKas CBs3b (KOBaJIEHTHAas, MOHHAs, METAJUIMYeCKas, BOJOPOJHAs),
KpUCTaJNINYeCcKasi peIéTka, XUMUYECKas pEeakius, PacTBOP, JIEKTPOJIUTHI, HEIIEKTPOIMTHI,



JJEKTPOJUTHYECKAs JUCCOLMAUMs, CTEINEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKAa3aTelb,
OKHCIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH APPEKT XUMUYIECKON peaKIiy, CKOPOCTh XMMHYECKOU
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl DIEKTPOJIUTUYECKOU
quccouranuu, nepuoauyeckuil 3akon J[.M. MenneneeBa, 3aKOH COXPaHEHHUSI MAacChl BELIECTB,
3aKOH COXPAaHEHHUsI M MPEBPALICHUS SHEPTUU MPU XUMUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTU, CUMBOJIMYECKUH SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHHUS NMPUYMHHOCTA M CUCTEMHOCTH
XUMHYECKHUX SIBIICHUI; COBPEMEHHBIE MPEJICTABICHUS O CTPOEHUH BEIIECTBA HA ATOMHOM, HOHHO-
MOJIEKYJSIPHOM W HAAMOJEKYJSIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHM3MaX XUMHYECKUX
peakuuii, TEPMOAMHAMHYECKMX W KHHETUYECKHMX 3aKOHOMEPHOCTSAX MX NPOTEKaHHs, O
XUMHUYECKOM PAaBHOBECHH, PACTBOpaxX M JUCIEPCHBIX CUCTEMax; (DaKTOJIOTHYECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJIYUCHUH U O€30MacHOM HCIOJIb30BAaHUU BAKHEHIINX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTHUUECKOW JEATEIHHOCTH YeJIOBEKAa, OOIIUX HAYYHBIX MPUHIIUIAX
XUMHUYECKOTO MPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHUI: BBISBIISTH XapaKTepPHbIE MPU3HAKU MOHSATHHN, YCTaHABINBATh
WX B3aMMOCBS3b, WCIOJB30BaTh COOTBETCTBYIOIIUE MOHATHS MPU OMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHNN;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIH30BATh XMMHUYECKYI) CHMBOJIMKY JUISI COCTABIICHHS
dbopMya BEIIECTB W YpPAaBHEHUH XUMHYECKHX PEAKIMi, CHUCTEMAaTHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHaNbHBIE HA3BaHUS OT/ICITHHBIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHUS OTIPEIEIATh BaICHTHOCTh U CTEIIEHb OKHCIICHUS] XUMHYECKUX
JJIEMEHTOB B COEIMHEHUSX, BUJ XUMHUYECKOHN CBSI3M (KOBaJIGHTHAsl, MOHHAs, METaJUIM4YecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTO BEIIECTBA;

cOpMUPOBAHHOCTh YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJIA
XUMUYECKON CBSI3W W TUMA KPUCTAJUTMYECKOW PEIETKU, OOMEHHBIM U JTOHOPHO-aKIIENTOPHBII
MEXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh YMEHHUMN: KiIacCU(PUIIMPOBATH: HEOPraHMYECKHUE BEIIEeCTBA MO HX
COCTaBY, XMMUYECKUE PEAKIMH MO PA3IMYHBIM MPHU3HAKaM (YHCIy MU COCTaBY pPEarupyroiimx
BEIIECTB, TEIUIOBOMY OJ(PQEeKTy peaklud, H3MEHEHUIO CTElEHEH OKHUCIICHUS 3JIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aTropa U JPYTHe); CaMOCTOATENIbHO BBHIOMpPATh OCHOBAHUSA U
KpUTEPUH JUI KJIacCU(PUKALUU U3yYaEMBIX BEIIECTB U XUMHUUYECKUX PEaKIUi;

chOpMUPOBAHHOCTh YMEHHSI PacKphIBaThb CMBICI Iepuoauueckoro 3akona JI. W.
MenpaeneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh YMEHMIA: XapaKTEpU30BaTh AEKTPOHHOE CTPOEHHUE aTOMOB M HMOHOB
XUMHWYECKUX 3IJIEMEHTOB TEepBOTO—4eTBEpTOro mnepuosioB Ilepuomuueckon cucremsr /[I.H.
MenpeneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IMOYPOBHM,
«S-, p-, d-aTOMHBIE OpOUTANINY», KOCHOBHOE U BO30YKJIEHHOE YHEPTE€TUUECKUE COCTOSIHUS AaTOMay;
OOBSACHATH 3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB XUMHUYECKUX AJIEMEHTOB M UX COCIMHEHUH 0
nepuosaMm U rpynnaMm llepuommueckoi cucremsl 1. M. MenneneeBa, BaJleHTHbIE BO3MOYKHOCTH
aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHUH: XapaKTepHU30BaTh (OMUCHIBATD) OOIIHE XUMHUUECKHUE CBOHCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPKIAATH CYLIECTBOBAHUE TI'E€HETHUYECKOM CBSI3H MEXIY
HEOPraHWYECKUMH BEIMIECTBAMU C TIOMOIIBI0 YPAaBHEHHM COOTBETCTBYIOIIMX XUMHYECKUX
peaKuuii;



c(hOPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CYINTHOCTH: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuii MoCPEeICTBOM COCTaBIICHHS AJIEKTPOHHOTO OanaHca 3TUX PEaKIMi; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX TMOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHW; peakuuit
TUIPOJIN3A; PEaKIUil KoMIUIeKcooOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILJICKCOB IMHKA U
AITIOMUHUS);

c(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKHX
peakuuii ¢ Y4ETOM HMX DJHEPreTUYECKHX XapaKTEPUCTHUK, XapaKTep H3MEHEHUS CKOPOCTH
XHUMHYECKON PEaKIMu B 3aBHCUMOCTH OT Pa3jIMYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS IO BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUYCCKUE PEAKIINH, JIGKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TOJYyYeHUs CEepPHOM KHUCJIOThI, aMMHuaka, OOIIHME HaydyHbIE MPUHIIUIIBI
XUMUYECKUX TIPOM3BOJICTB; IE€JIE€COO00PA3HOCTh TPUMEHEHUS HEOPraHWYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIH3a;

c(hopMUPOBAHHOCTD BJIAJCHHS CUCTEMOM 3HAHUM O METOJIaX HAyYHOTO MO3HAHUS SBJICHHMA
MIPUPOJIBI — HAOIIOIEHNEe, U3MEPEHUE, MOICTUPOBAHHE, SKCTICPUMEHT (peaJIbHBIN M MBICJICHHBIH ),
HCMOJIb3YyEeMBbIX B  €CTECTBEHHBIX HAyKaX, YMEHHUS MNPUMEHSTh OSTU 3HAHUS MpHU
AKCIIEPUMEHTAIbHOM HCCJICIOBAHUM BEIIECTB W I OOBSACHEHHS XUMUYECKHUX SBJICHUH,
HMMEIOIINX MECTO B IPUPOJIC, MPAKTUUECKOM JACATEILHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU,

c(hOpMUPOBAaHHOCTh YMEHHSI BBISIBJISITH B3aUMOCBSI3b XUMHUECKUX 3HAHHUU C TIOHATHSIMHU U
MPEACTABICHUSIMUA JIPYTUX €CTeCTBEHHO-HAYYHBIX TMPEAMETOB i 0ojiee  OCO3HAHHOTO
MOHUMAaHHUS MaTEPUAIIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS ITPOBOIUTH PACUETHI: C UCMOIb30BAaHUEM MOHATUH «MaccoBast
JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHIIEHTPAIMs»; MAacChl BELIECTBa WM 00bEMa ra3a 1no
M3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIIECTB; TEIJIOBOTO 3P eKTa peakuu; 3Ha4eHHsI BOJOPOJHOTO TIOKa3aTels paCTBOPOB KUCIOT U
mieoueld ¢ M3BECTHOW CTEMNEHBIO AWCCOIMAIMH, Macchl (00BhEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKLMM, €CJId OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM JI0JIeil pacTBOPEHHOIO BEUIECTBA UITU IaHO B U30BITKE (MMEET MPUMECH); JI0JIM BBIXO/1a
MIPOJIyKTa peaKuu; 00bEMHBIX OTHOLIEHU ra30B;

c(OpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUIN
SKCIEPUMEHT (MPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKIeHIEe KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIEHNUE CPElbl PACTBOPOB BEIIECTB C MIOMOIIBIO UHAUKATOPOB,
W3Y4YE€HHE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKINH, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/1a4 1Mo TemMaMm «Metamib» u «Hemeramib») ¢ coOONI0IEHUEM MPaBUI
0e30macHOT0 OOpalieHusl ¢ BeUleCTBaMH U JabOpaTOpHBIM 000pyAOBaHHUEM, (OPMYIHPOBATH
Lelb HCCIENIOBaHUS, TMPEACTAaBIATh B pa3UYHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAATh MpaBUIia MOJIb30BAHUS XUMHUYECKOU MOCYI0N U
n1abopaTopHBIM 000pYI0BaHHEM, OOPAIIIEHUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU 110
BBITIOJTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OMBITOB, SKOJIOTHUECKHU 11e71ecOo00pa3HOro MOBEACHUS
B OBITYy M TPYIOBOH NEATENBHOCTH B IENSIX COXPAHEHHUS CBOETO 30POBBS, OKpYXKAIOIIeH
NPUPOAHON Cpelapl M JOCTHXKEHUs €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIACHOCTh
TOKCHUYECKOI0 JIEUCTBUS HA JKMUBBIE OPraHU3Mbl OIPEIACIEHHBIX HEOPraHUYECKUX BEIIECTB,
noHumas cMbici nokaszarens [TJIK;

c(hOpPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBISATH IICJIEHANIPABICHHBI MOWCK XUMHYECKOU
nHboOpMallUd B Pa3jIMYHBIX MCTOYHMKAX (HayyHas M y4eOHO-HAy4dHasl JUTepaTypa, CpelcTBa



MaccoBoil uH(popmanuu, MHTEpHET M Apyrue), KPUTHYECKH aHATM3UPOBATH XUMHYECKYIO
uH(popMaInIo, mepepadaTeiBaTh €€ U MCIOJH30BaTh B COOTBETCTBUU C TMOCTABICHHOW ydeOHOU
3a1auen.
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