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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbeneparbHO 00pa30BaTEIHLHOM MTPOrpaMMBbI cpeaHero ootero oopazoanus(DOIT
COQ), npencraBieHHbIX B DefepalbHOM TOCYIapCTBEHHOM 00Opa30BaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«XuMus» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit  ®Denepanuu,
peanu3yIoluX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crpareruu pa3sutusa BocnuTanus B Poccuiickoit @enepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

XUMHsI HA YpPOBHE YIUIYOJIEHHOTO H3Y4YEHHUs 3aHHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro ooOpas3oBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealM3yeMoe B YCIOBUAX JIU(DPEepeHIMpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOIKEHU OO0YUEeHHS B OpraHuU3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XWMHHM Ha3HaY€HUE MpeaMeTa «XHUMHS» [OIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOMOJAraroIIUMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB OOydeHHs M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBISIFOTCSL CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e uH(pOpPMAMOHHO-METOANYECKAs, peanu3aluus KOTOpol obecrieunBaeT
MOJIy4YeHHE MPEACTaBICHUSI O UENsAX, COACpKaHWHU, OOIIeHl cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHS OOYYAIOIIUXCS CPEACTBAMHU MIPEAMETA,
M3y4yaeMoro B paMKaxX KOHKPETHOIO Mpohuris;

® OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OMpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS M TOCJIENOBATEIbHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0/0B K (DOPMUPOBAHHIO COJEPIKATEIHHOW OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydarommxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriryOJa€HHOTO U3yYCHUST XUMUU:

® YCTaHABJIMBAET WHBAPUWAHTHOE MPEIMETHOE COJACpKaHue, 00s3aTeIbHOe
JUISL W3Y4YEHUsS B paMKaxX OTACIBbHBIX MPOPUICH, MpeaycMaTpUBaET
pacrpeneleHue W CTPYKTYpUPOBaHUE €ro Mo KjlaccaM, OCHOBHBIM
CoJIep KaTeNIbHBIM JIMHUSAM/pa3ienam Kypca;



¢ 1aéT MPUMEPHOE paciipeesieHre y4eOHOTO BpEMEHH, PEKOMEHYEMOT0 /IS
W3YUYCHHUS OTNICIIbHBIX TEM;

® [IpeAsiaracT MPUMEPHYIO TOCIENOBATEIBbHOCTh HU3YYEHUS Yy4eOHOro
MaTepuaia ¢ y4€ToOM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e aéT METOJMYECKYIO MHTEPHPETALHNIO LIeJIel U 3aJa4 U3y4eHUs peaMeTa
Ha yIiIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATETBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENBHBIX  JEUCTBUH  00ydaromierocsi MO  OCBOCHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHUAM B IpOrpaMMe MO XHUMHUHU IPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YEeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHusl. 3a npejeiaMu yCTaHOBIIEHHOM TPOrpaMMOii IO XUMUU 0053aTeIbHON
(MHBapHAHTHOW) COCTAaBISIONICH CcoJepKaHUsl Yy4eOHOro mpenMera «XuMUus»
0CTa€TCsi BOBMOXHOCTh BEIOOpA €r0 BapUATUBHOM COCTABJISIONIEH, KOTOpasi JOJKHA
OTIPEJIEISATHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQuUIs 0O0ydeHHUS.

B coorBerctBHM ¢ KoHuentyainbHbIMH mnosiokeHusmu PI'OC COO o
Ha3HAUYCHUU TNPEIMETOB 0a30BOro M YINIYOJEHHOIO YpPOBHEH B CHUCTEME
nuddepeHIupoBaHHOTO OOYy4YEeHUsI Ha YpPOBHE CpelHero oOiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHUS HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM 3TArlOM MOJyYEHHS] XUMUYECKOT0 00pa3oBaHus
B paMKax W3y4YCHHUsS CIEHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCIUTUINH B By3aX U OpPTaHU3AIUSAX CpeHEro npodecCuoHaIbHOTO0 00pa3oBaHusI.
B sroli cBs3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacliMpeHre U YIIIyOJICHHE TEOPETUYECKOM U TMPaKTUYECKOW TMMOATOTOBKHU
0Oy4Jaronuxcsi, BIOPABIIMX OMPEASAEHHBIA MPOPMIb 00yUeHHs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOIIEr0 TIOMY4YeHHs] XHMHUYECKOro oOpa3oBaHMs B
opraHu3anusx MnpopeccCuoHallbHOTO oOpa3oBanusi. Hapsioy ¢ 3Tum, B cBeTe
tpeboBannii ®I'OC COO k mIaHUpyeMbIM pe3yibTaTaM OCBOCHHS (enepanbHOu
oOpazoBaTeILHON MPOrpaMMBI CPEIHETO O0IIEero 00pa30BaHUs U3yUCHUE TIPeAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33Jlay BOCHUTAHUS U COLMATIBHOTO
pa3BuTUsl OOydJaromuxcs, Ha (OPMUPOBAHUE y HHUX OOIIECHHTEIICKTYadbHbIX
YMEHUH, YMEHHIM paluoHaNIM3aluu y4eOHOTO Tpyda M OO0OOMIEHHBIX CIOCOOOB
NEATEIIbHOCTH, UMEIOIIUX MEKIUCIUIUIMHAPHBIN, HAIMPEIMETHBIA XapaKTep.

CocraBnsomiuMy nipeamMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4eHHUS
ABJIAIOTCS yIIyOn€éHHbIe Kypchl — «Opranuwdeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu MOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJIEPKAHUS 3THUX KypCOB B MPOrpaMMme IO XUMHUU 32 OCHOBY
npuHATH nojoxkenust GI'OC COO o paznmuuunsax 6a30BOT0 U yIITyOJIEHHOTO YPOBHEHN
U3YUYEHUS NIPEIMETA.



OcHoBy cozaepxkaHus KypcoB «Opranuyeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs NIpeaMera. JDTa CUCTEMaA
3HAHMM MOJy4YaeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOn€éHHOM YpOBHE HM3y4Y€HHs NOpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYCHHS 00bEMa 3HAHUI O XUMUYECKHX JIEMEHTaX U CBOMCTBAaxX
WX COEJMHEHUN Ha OCHOBE PACIIUPEHUS U YIIIyOJICHUS MIPEACTABICHHUN O CTPOSHUHU
BEILIECTBA, XWUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS pEeaKUuu,
paccMaTpUBaEeMbIX C TOYKH 3PEHUSI XUMUYECKOW KUHETUKH M TEPMOJWHAMUKH.
N3yuenne nepuoanveckoro 3akoHa W Ileproanyeckoil CUCTEMBI XHMHYECKHUX
AJIIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MTPEICTABICHUSIX
O CTpOEHUMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMUS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakUuid AOMOIHSIETCS
dbopMHpOBaHHEM TPEJCTAaBICHUNA 00 BJIEKTPOXMMHUYECKHX Mpoueccax u
AJIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4yeckoil XuMuu rpu
PAacCCMOTPEHUU PEAKIIMOHHOM CHOCOOHOCTH COEIWHEHUW yaAenlseTrcs o0coboe
BHHMAaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHNE UMEET TO, YTO Ha COJIEP)KaHNUE KYPCOB XUMUU yIyO01EHHOTO
YPOBHS U3y4EHUS U1 KJIACCOB OIpeIeIEHHOr0 npoduiis (IJ1aBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHHH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHH)
OKa3bIBAIOT BIIMSHHME CMEXHbIE IpeAMeThl. Tak, HampuMmep, B COJIEpKaHUU
npeaMeTa JJis KJIacCOB XUMUKO-(PU3ndeckoro npodusis 60bI10e 3HaYeHUuEe OyayT
UMETh 3JIEMEHTHI yueOHOro Marepuana rno oomei xumuu. [Ipu usyuenun npeamera
B JIAHHOM CJIy4yae akUeHT OyAeT cJAelaH Ha OOIIHOCTh METOJ0B MO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIPHAS] TEOPUS
(MonekymsipHasi TeOpusi B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B TO e Bpems B coaepkKaHUM TMpeAMeTa Mg KJIAaCCOB XMMHUKO-
Ounonornyeckoro nmpoduiist OONbIINKA yAENbHBIA BeC OyleT MMETh OpraHuyecKas
xumus. B aToM cinydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJist 00J1€e 00CTOSITEIbHOTO
paccMOTPEHUS XUMUYECKOW OpraHu3allii KIETKH KaKk OMOJIOTUYECKO CUCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K IMPUMEpY, TAKUE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUMIHIBL, O€TIKH, YTIeBObl, HyKJICHHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHus o
COCTaBE U CBOMCTBAX MPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’>KaT OCHOBOM Ul M3Y4YEHMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3a, JIbIXaHUS,
NULIEBAPEHUS.

B mnmane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHMS, OCBOCHMS
OOLIIEHAYYHBIX METOJOB MTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyUHbIX
3HaHUU M3y4YeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEeAMETaMH, BXOJSALUIMMU B COCTaB



npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble TpenMeTb», «MartemaTuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeaMeTa « XuMus» Ha yriIyOJIEHHOM YPOBHE TaKKe,

KaK Ha YpOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3zoBanus (Ha 6a30BOM YPOBHE),
3aJa4eil MEepBOCTEIICHHON 3HAUYMMOCTU SBISIETCS ()OPMUPOBAHHE OCHOB HAyKHU
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIBHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbl. Pemenue 3Toi 3a1a4m Ha
yIiyOJIEHHOM YpOBHE H3YYEHHS IMpeAMeTa MpeArnojaraet peaju3aluio TaKuX
LeJIeH, KakK:

e (opmupoBaHHe TNPEICTABICHUNA: O MAaTepUaIbLHOM EIAUHCTBE MHPA,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBJICHUM MPUPOJIBI, O MECTE XUMHUH B
CIUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poium B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHA  YEJIOBEYECTBA: B  pEUIEHUMH  MpolieM
HKOJIOTUYECKOM, SHEPreTUYECKON 1 MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJUILMHBI, CO3IAHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOUHUKOB YHEPTUH, B
o0ecreyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEIOBEKA, a TaKKe HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpEJIE;

® OCBOCHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XMMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (QyHIaMEHTAIbHBIX
NOHATUHM, 3aKOHOB M TEOPUH XUMHUHU, COBPEMEHHBIX IIPEICTABICHUNA O
CTPOEHMM BEIIECTBA Ha PAa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJEKYJISIPHOM, O  TE€PMOJMHAMHYECKHX H
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pPEaKUui, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
HAyYHBIX MPUHLUINAX XUMUYECKOTO IIPOU3BOJICTBA;

e (dopmupoBanue y O0y4JaroImXxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN 11 OObSICHEHUs
KJIIOYEBBIX HJEH U NMpoOJeM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO MPUPOLY;
IPaMOTHOI'O pElIeHUsl MPoOJIeM, CBI3aHHBIX C XUMHUEH, IPOTHO3UPOBAHMUS,
aHaJln3a U OLICHKH C TO3UILMH 3KOJIOrMUeCKON O€30MacHOCTH MOCIECTBUI
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIBHOCTH YEJIOBEKa, CBA3AHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U NIEPEPaOOTKOI BEILIECTB;

e yriy0JieHue NPEACTaBICHUIN O HAyYHbIX METO/1aX MO3HAHUS, HEOOXOAUMBIX
JUIsL TIPUOOpETeHUs] YMEHUW OpHEHTHPOBATHCS B MHpE BEIIECTB U
OOBSICHEHHsS] XMMHUYECKUX SBJICHUH, HMMEIOIIMX MECTO B NpPUpOJE, B
MMPAKTUYECKOM JEATENBHOCTA U TOBCEIHEBHOM )KU3HMU.

B nuiane peaniMzanuu nepBooYepeaHbIX BOCIIUTATENbHBIX U PA3BUBAIOIIUX
GyHKIMNA TIEIOCTHOM CHUCTEMBI CpPeIHEro oO0mero oOpa3oBaHWs TPH N3YYCHHUH
npeaMera « XuMus Ha YyrIIyOJIEHHOM ypOBHE 0COOYIO aKTyallbHOCTh TPHOOPETAIOT
TaKue UEeU U 33/1a4d, KakK:



® BOCMHUTaHWE YOEKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN TPHUPOJIBI,
YBOXKEHUS K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUYECCKUX U
MPUKIATHBIX HCCIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHUTaHWUIO  Ha  OCHOBE  YCBOCHHS
0O0IIIEYeIIOBEYECKUX [IEHHOCTEH;

® pa3BHUTHE MMO3HABATEIILHBIX HHTEPECOB, MHTEIVICKTYIBHBIX U TBOPUYECKUX
criocoOHOCTeW oOydJaronuxcsi, (GOPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHHIO Kak
YCJIOBHIO YCIEITHON MPO()EeCCHOHATBLHON U 00IIECTBEHHOM JAESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (opmMupoBaHHEe YMEHUW U HABBIKOB Pa3yMHOTr0 MPUPOJIONOIL30BAHMUS,
Pa3BUTHE IKOJIOTHYECKOUN KYJIbTYpPhI, IPUOOpPETEHUE OMbITa 00IIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKOMN JESATEIHHOCTH.

OO6111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMHUH Ha yTITyOJIEeHHOM
YPOBHE cpeaHero oo1ero oopa3zoBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, PEICTABIIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHUE aroma Yrjepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIrjepoja. XHMHYECKas CBS3b B
OpraHUYeCKUX COeAMHEHUSX. TUIBI THOpUIM3AIIMN AaTOMHBIX OpOUTANIeH yriepo/a.
MexaHu3Mbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexTpodue.

Teopuss crTpoeHnss oOpraHudeckux coeauHeHni A.M. byrtnepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3JHAYEHHE TEOPUU CTPOCHUS
OpPraHUYeCKUX COeAUMHEHUU. MONeKyasipHble U  CTPYKTypHbIE  (HOPMYIIBIL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Bunabl wn30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o KiIaccupUKAIMU OpraHUYecKux BemiecTB. [loHsTHe o
bynkunoHagpHOM rpymme. ['omonorus. ["'omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coenuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OpraHUYECKUX BEIIECTB U MaTEpHalaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
OoOyTJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHME MOJIEICH MOJIEKYJl OpTraHUYECKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKaHOB, SP°-
ruOpuan3ains aTOMHBIX opOuTtanei yriepoja, o-cBsi3b. dusmdeckue cBONCTBA
AJIKaHOB.

XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKUMU 3aMEIICHUs, H30MEpPHU3alNH,
JNErUIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrasnenue o
MEXaHHU3ME PEAKIUI PaJUKAIBHOTO 3aMEILICHHUS.



Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u nzomepus. OcodbeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIIOCOOBI MOTYyYEHU U TPUMEHEHUE
LUKJIOATKAHOB.

Ankenpl. ['oMoyiormaeckuii psin aakeHoB, oOmas (opmysia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AIKEHOB, SP2-TubpuIu3anus
aTOMHBIX OpOuTajneil yriaepona, 6- U m-cBsi3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-TpaHc-) uzomepusi. GU3NYeCKUe CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA:
peakluy TMPUCOCAUHECHMS, 3aMEIICHUS B O-TOJOKEHHUE MpH JIBOWHON CBS3H,
noyiuMepusanuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakiiuu
Ha JABOMHYIO CBs3b. CIIOCOOBI MOTYUYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukamus ankaaneHoB (CONpsKEHHbBIC, N30JIMPOBAHHEBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHS M1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoennnenue. [lonmnmepusanns conpsykEHHBIX
nueHoB. CriocoObl MOTYy4YEHUs U IPUMEHEHUE aJTKaJUEHOB.

Aunkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
rudpuaM3anys aTOMHBIX opOuTaneil yriaepona. @U3MyYecKue CBOMCTBA AJTKHWHOB.
XUMUYECKHE CBOMCTBA: pEAKIIUU MPUCOSTUHEHHUS, TUMEPU3ALINN U TPUMEPU3ALINH,
okuciieHus. KHCIIOTHbIE CBOMCTBA aIKWHOB, MMEIOIIUX KOHIIEBYIO TPOHHYIO CBA3b.
KauecTBeHHbIEe peakiuu Ha TPOHHYIO CBsA3b. CIOCOOBI MOJTYUYEHUs U TIPUMEHEHHE
AJIKWHOB.

ApomaTuieckue YriaeBoaopoasl (apeHsl). ['omomoruueckuii psifi apeHoB,
oOmrast hopMyiia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JbHOM KOJIbLE U
YIJIEBOJOPOJAHOM pajuKalie, pPEaklMH MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha MPUMEpPE aJKUJIbHBIX PpPAIUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoOEHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrnocoObl NOTydYeHHS U
PUMEHEHUE apOMATUYECKHUX YTIIE€BOJAOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosb u mpoaykTsl ero nepepadotrku. CrocobOsl nepepaboTku HedTu:
MEPETOHKa, KPEKUHT (TEPMUYECKUMN, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[IpomykThl mepepaboTku HEDTH, NX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOCHHE TaJOrE€HIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakunu
3aMelIeHUs TajoreHa Ha TUIPOKCOTPYIIY, HUTPOTPYyNMNy, IMAHOTPYIIY,
amuHorpymmy. JlelcTBHEe Ha TrajJoTeHNpPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa wmENOYM. B3auMOAEHCTBUE AUTAJON€HATKAHOB C MAarHUEM WU I[UHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIVHEHUAX. Hcnonp3oBanne



raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOIOB B OBITY, TEXHUKE H TNPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLICHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIJIEBOJAOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuii yrieBoJOpPOJIOB Pa3IMUYHBIX KJIaccOB (oOecrBeuyMBaHWE OpPOMHOW WA
WOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE AalleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKeHHE
yriiepoja v BOJOPOJa B OPTAHMYECKHUX BEUIECTBAX, OJIYYEHUE ITHUIICHA U U3YUYEHHE
€ro CBOWCTB, O3HAKOMJIEHHE ¢ KoyutekiusamMu «Hedts» u «Yromb», ¢ oOpasuamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEJIMPOBAHHE MOJIEKYJI YTJIEBOJIOPOJOB U
raJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJMHeHHs.

[TpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHHE MOJIeKyd (Ha IpuMmepe
METaHOJIa W J3TaHona). l'oMonorumueckuid psan, obmas QopMmyna, U30Mepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckue cBoOWCTBA  MNpeleTbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHbIE CBSI3M MEXAY MOJIEKYJIaMH CIIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEAaKIMU 3aMEIIECHUs, JAETUApATAlH, OKHUCIECHHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[TpocTeie 3¢upel, HOMeHKIaTypa U u3omepusi. OcoOEHHOCTH (PU3NYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroatomMHble CHMPTHI — JTWICHIVIMKOJIb W TiMLEepUuH. PuU3HUecKue u
XUMHUYECKUE CBOMCTBA: PEAKLIUHN 3aMEILEHUS, B3AMMOJICHCTBHE C OPraHUYECKUMU U
HEOPTraHWYECKMMH KUCJIIOTaMH, KaYE€CTBEHHAsI PEAKIMsl HA MHOTOATOMHBIE CITUPTBHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeopUIbLHOTO 3amenieHus. JleiicTBrue Ha
opraHu3Mm uenoBeka. CriocoObl MOy4eHUs! U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJNEKYJbl, B3aMMHOE BJIUSHHUE THUIPOKCOTPYIIBI U
O0eH3oapHOrO snpa. duszndeckue cBoiicTBa (PpeHona. OCOOCHHOCTH XUMHYECKUX
cBOMCTB (eHona. KadyecTBeHHble peakuuu Ha (eHos. TOKCHMYHOCTH (eHoda.
CrniocoObl osryueHus v npuMenenue penona. Genonpopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUSI — alIbJETU/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMosorndeckue psiibl albJeru0B U KETOHOB, 00IIas
dbopmyna, mzomMepuss U HOMEHKJIaTypa. DuU3nMUecKhe CBOWCTBAa albACTUIOB U
KETOHOB. XMMHYECKHE CBOMCTBA AJIBJETUIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAaueCTBEHHbIE peakuuu Ha anpaerujsl. CrocoObl
NOJIyYEHUS] M IPUMEHEHHE AJIbJETHIOB U KETOHOB.

OAHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepUPUKALNU, PEAKIUU C YYaCTHEM YIJIEBOJOPOJHOIO paJMKala.



OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(pupax. MHOroo6pasme KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMPEACITBHBIX M apOMaTHUYECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBurenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MAaJIbMUTHUHOBAs, OJEUHOBAs, .JUHOJIEBAS,
JuHoNeH06as KUcaoTbl. CocoObl MOTYYEHUs U IPUMEHEHNE KApOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonornueckud psin, obmas Gopmyna, u3oMepus u
HOMEHKNaTypa. PU3NYECKHE W XHUMHUYECKHE CBOWMCTBA: TUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3ndecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11esnoyHoi cpene. OCOOCHHOCTH CBOMCTB >KHUPOB, COACPKAIIMX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/IE.

MBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE IeHCTBUE.

OO6mias xapakTepucTuka yrieBojoB. Knaccudukanus yrieBoaos (MOHO-, AU-
U nonucaxapunbl). MoHOcaxapuzbl: TJIIOKO3a, (PYKTO3a, Trajakrosza, pudosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBA U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIUU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
IPYyII, CIOUPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIpuMeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH Opranu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIIMe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. [ uaponus
nucaxapuoB. HaxoxeHne B npupoje u npuMeHenue. llonmcaxapuapl: kpaxmai,
INIMKOTE€H M neiunono3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmalla, TIJIMKOTe€Ha U
HEeJUTroNIo3bl.  DU3MUYECKHe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs pEaklUHs C HOAOM. XHMMHUUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIN3, MOIyYeHHe 3PUpoB Leoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENIK).

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsl BEIIECTB W HUX MPEBpaIICHUI:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHMPTA B aNbJAETU] HA PACKAJIIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ATHJIOBOTO CHHpPTa JUXPOMATOM Kaiusl (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE PEAKUUU Ha aibJerubl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u runpoxcugom meau(ll)), peakus rivieprHa ¢ THAPOKCUAOM
meau(ll), xumuuecke CBOMCTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJAEHCTBUE
pacTBopa roko3bl ¢ Tuapokcuaom meau(ll), B3anmoneiicTBue kpaxmania ¢ HOA0M,
pEIIeHHe DJKCIEePUMEHTANBHBIX 3a7ad 1o Temam «CroupTel ©U  (PEHOIBDY,
«Kap6oHoBbIe KUCITOTHI. C0KHBIC Y(PUPHD».

A3oTcoep:kaniue OpraHuyecKue CoeAUHeHMs.

AMWHBI — OpraHUYECKue MPOM3BOJHBIC amMMuaka. Kinaccudukanus aMUHOB:
anmupaTUIeCKUe ¥ apOMATHUECKHE; TIEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crpoennie MoJiekys, obuas Gopmysia, U30MepHUsi, HOMEHKIATypa U (pU3NUECKUEe
cBOICTBAa. XMMHUYECKOE CBOWMCTBA anu(paTHUyeCKUX aMUHOB: OCHOBHBIE CBOMCTBA,
aJKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMUHOB C A30TUCTOM KHUCJIOTOM.
CoJn aJIKWJIaMMOHHUSL.



AHWUIIMH — NIPEACTaBUTENb aMUHOB apoMaTrueckoro psia. CTpoeHne aHUIIMHA.
B3auMHoe BiHMAHHME Tpynn aTroMOB B MoJsieKysne aHwinHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
MOJly4YeHUs] U TpUMEHEeHHe anudaTHueckux amMuHoB. [lomyueHue aHWIMHA U3
HUTPOOEH3071a.

AmuHokucioTel. Homenknatypa u uzomepusi. OTaenbHble IPeICTaBUTENHN O
AMUHOKHUCJIOT:  TJIMUMH, ajJaHuH. @OU3WYecKHe CBOMCTBA AMHHOKHUCIOT.
XUMHYECKHE CBOMCTBAa AaMHHOKHCIOT Kak aM@OTEpHBIX  OpPraHHUYEeCKUX
COCJIMHEHUM, peaKius TMOJUKOHJICHCAIUH, OO0pa3oBaHUE MENTUIHON CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie mosuMepsl. llepBuuHas, BTOpUYHAs M TpPETHUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJKOB: TUAPOIM3, JACHATypalus,
KaueCTBEHHbBIE PEAKIIMH Ha OEIIKH.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB M WX MpPEBpallCHUN:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJKOB NPU HArpeBaHWM, LIBETHBIC
peakuuu Ha O€JNKH, pEelIeHUWEe OHKCICPUMEHTAJIbHBIX 33Jad [0 TeMaM
«A30TCoaepKalle OpraHuYecKrue CoeTMHEeHNs» U «Pacno3HaBaHne OpraHuYeCKUX
COCIVHEHUI.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COEIUHEHUN —
MOJIUMEPU3ALIHS U MTOJIMKOHCHCALIHSL.

[Tonumepuble Marepuansl. IlnactMaccel (HOAMATUIICH, MOJUIIPOIUIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, MOJMMETUIMETAKpuiaT, MOJUKapOOHaTHl,
noJidTUICHTepePTanar). Y Triu3aius 1 nepepadoTka miacTuka.

DacToOMEpBI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHE Kay4qyKd
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHble (XJIONOK, MIEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple MOJTUMEPHI).

DKCTepUMEHTANIbHBIE METOIbl H3Y4YEHHUS BEIIECTB W WX TpPEBpalleHU:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, pEIICHHE DSKCIEePUMEHTAIbHBIX 3amad mno Tteme «Pacmo3znaBanue
IJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnenne MonekyJasipHOH (OpMysbl OpPraHM4ecKOro COEAMHEHHS T10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €F0 COCTaB, HAX0XACHUE MOJIEKYJIIPHON
(bopMyJIbI OPraHNMYECKOTO COeIMHEHUS TI0 Macce (00BEMY) MPOAYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH W/ HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYJIbI OPraHMYECKOro BEIIEeCTBA Ha



OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB IOJYUYEHUS, ONPEAEIICHUE JOJIH
BBIX0/Ia IPOJAYKTA PEAKIUU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MEXIPEIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHMYECKON XWMHH B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIMX €CTECTBEHHO-
HAayYHbIX NOHSATUH, TaK M IMOHATUH, MPUHATBIX B OTACJBHBIX IPEAMETaX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecCTBEHHO-HAaYUHbIE NIOHSTHS: SIBJICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauusg, HaOIIOJEHHE, H3MEpEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJICIIUPOBAHME.

@dusnka: Marepus, aroM, DJJIEKTPOH, IIPOTOH, HEWTPOH, MOJEKYyIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBa, (PU3UUECKHE BEJIMYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Macca.

buonorusi: kieTrka, opraHu3M, JKOcUCTeMa, Ouocdepa, MetadboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
(doTOoCHUHTE3, [bIXaHHWE, OENIKHU, YIJIEBOAbL, KUPbI, HYKIECUHOBBIE KHUCIOTHI,
(epMEeHTHI.

['eorpadus: mose3Hble HCKOMAaeMble, TOILINBO.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, MAaTEpUAIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHN anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHU U
noAypoBHHU. AToMHBIE opOuTanu. Kiaccudukaius XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-omementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OPOHUTAJISM.
DJIEKTPOHHBIE KOH(GUTYPAIIUU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MUTYypallid HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
JA.N. Menaeneea. CBsi3b nepuoanueckoro 3akona u lleproanueckoil cuctembl
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUeW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEIIECTB O TPYIINAM U IepruogaM. 3HaYE€HUE NEPUOIUUECKOTO
3akoHa J[.11. Menneneena.

XuUMHYECKass CBA3b. BUIBI XUMHYECKOM CBS3U: KOBAJICHTHAs, WMOHHAs,
MeTanyeckasi. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIN. DHEPrusi U JinHa CBsi3U. [1oJIsIpHOCTD, HANIPABIEHHOCTD U



HACBIIIAEMOCTh KOBAJCHTHON CBsA3U. KpatHeie cBsizu. BogoponHasi CBs3b.
MexMoNeKyIAIpHbIE B3AUMOICUCTBHS.

BajieHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBbl MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (Ha IPUMEpPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEeHUX. COCTaB KOMILJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAUHAIIMOHHOW XUMUU.

BemectBa  MOJNEKYJIApPHOTO YW HEMOJIEKYJISIPHOTO  CTpOE€HHUs.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsTue o nucnepcHbIX cucremMax. MicTuHHble pacTBOpHI. [IpeacraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJIsipHAsi KOHIIEHTpanus. HaceleHHbie u
HEHACBHIIIIEHHBIC PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiuys 1 HOMEHKJIaTypa HEOpPraHUYECKUX BEIIeCTB. TpUBHUAIIbHBIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanusa XUMHUECKUX pEaKUUid B HEOPTAHMYECKOW M OPraHUYeCcKOn
XUMUH. 3aKOH COXPAHEHHUSI MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpaIlCHUs
SHEPIUM MPU XUMUYECKUX peakiusax. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIUu.
TepMoxumMuyeckue ypaBHEHUS.

CKOpOCTh XUMHUYECKON peakIiuu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX ()aKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakiiuu. KaTanus u kaTaau3aTopsbl.

OO6paTuMble 1 HeoOpaTUMBIEC peaKIMh. XUMHUECKOe paBHOBecre. KoHncraHnTa
XHMHYECKOTO paBHOBecHUsA. DakTOpbl, BIMSIONIME Ha IOJOKEHHUE XMUMHUUYECKOIO
pPaBHOBECHS: TeMIIepaTypa, JAaBJICHUE U KOHIIEHTPAIIMU BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble MW clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpaJibHAasd,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHCIEHUS W BOCCTAaHOBJICHUS.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeETOa JJIEKTPOHHOTO OajaHca.
DIIEKTPOIU3 PAaCTBOPOB U PACIIIIaBOB BEIIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
pa3lioKEHHUE TMEPOKCHJAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa, MOJENU
KPUCTAUNINYECKUX PEIIETOK, ITPOBEJICHNE PEAKIIM HOHHOTO 0OMEHa, OIpe/IeeHNe
Cpelbl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIAYHBIX
(haKTOpOB Ha CKOPOCTh XHMHYECCKOH pPEAKIHH M IIOJ0KCHHE XHUMHUYCCKOTO
paBHOBECHS.

Heopranuuyeckass xumusi.

[Tonoxenne HemeTaiwioB B [leproindyeckoi CUCTEME XUMUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa u 0COOCHHOCTH CTPOCHHS UX aTOMOB. DU3MYECKUE CBOICTBA



HEMETAJUIOB. AJUIOTPOINHUSI HEMETAIIOB (Ha MpUMepe KUCIIOpoJa, cepbl, pocdopa u
yriiepona).

Bonopon. Ilomydenue, ¢gusnyueckne M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
METaJUIAMU U HEMETAJUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. ['npuibl. TonmBHbIE
AJIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupone, CIOCOOBI MONyYeHUs, (PU3UYECKUE H
XUMUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelue KUCIOpoAcoIepKalline
COEJIMHEHHUS TrajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOTYyYEeHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o3oH. JlabopaTopHble M NPOMBINIJIEHHBIE CIIOCOOBI MOJYYSHUS
Kkuciopoaa. @U3NYECKUEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. HaxoxzaeHnue B mpUpOAE, CIOCOOBI TMOJYYCHHS, (PU3UUECKHE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepoi(V1). CepHucTas u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJIOTHI. [IpuMeHenue cepbl U €€ COeTMHEHUM.

A3zor. HaxoxaeHue B mpupoje, CHocoObl MOdMy4yeHus, (U3HYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHIIBI a30Ta. A30TUCTAst U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €r0 COeTMHEHHI. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBI MOMy4YeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenune ¢ocdopa u ero coenuHeHuil. PocdopHbie
ynoOpeHus.

VYrinepoa, HaxoXJeHHWE B NOpuUpoae. AJUIOTPOIHBIE  MOIUDUKAIUY.
duznyeckne W XUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, O0OpPa30BaAHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yrnepona(lV), yromeHas kuciora u eé
coJiu. AKTUBUPOBAHHBIA Yyroib, agcopOuusd. DyinepeHsl, rpadeH, yriepoaHble
HaHOTPYOKku. [IpuMeHeHre NpoCThIX BEIIECTB, 00Pa30BAHHBIX YTJIEPOJOM, U €T0
COCIVHEHNH.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJy4YeHHs, (PU3NUECKHE U
xumuyeckue cporictBa. Oxcun kpeMmuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHuit. CTeks0, ero mojiydeHue, BUJIbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoi CuCTeEME XUMUYECKHUX JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. QOrmue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CruiaBel METAJIIOB.

DNEKTPOXUMHUUYCCKUN  Psifl  HampspkeHud  MeTtawioB.  OOmue  crnocoOs
MOJTYYEHUS METaJIJIOB: TUAPOMETAILITYPrHsl, MAPOMETAILTYPrus,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.



O6mast xapakrepuctuka MmetamioB |A-rpynmnsl [lepuonnueckoit cucteMsl
XUMHYECKUX 3JIeMeHTOB. HaTpuit u kanuii: monydenue, Gu3nyecKue 1 XUMHUECKHE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAMHEHUM.

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuogudeckoit cuctembl
XUMUYECKAX DJJEMEHTOB. Marawii W KaJblWid: TOJydeHHe, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB M HUX COCAUMHEHUH.
JKécTkocTh BOJBI M CITOCOOBI €€ yCTPaHEHUS.

ATIOMUHMI: TTOTy4yeHue, GU3ndecKkue 1 XMMUYECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBAa M €ro coeAuHeHud. AMdorepHbie CBOMCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynm (b-rpymnm)
[leproanyeckoi CUCTEMbl XUMHUYECKHAX AIIEMEHTOB.

du3znyecKkrue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCHUIIbI U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomarthl, HX
OKHUCJHTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlia M €ro COCIUHEHUM.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTEIbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUpbI,
rugapokcunl u conu xene3a(ll) u xenesza(lll). Ilomyyenue u npumeHeHue xemnesa u
€ro CIUIaBOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue n
IPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCH/IA [IMHKA, TUIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
IUHKA U €r0 COeIUHCHUH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
M3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, docdopa, xenesza, MarHus B
KHCIIOpPOJE, H3y4YeHHE KOJUIeKIMH «MeTamuibl W CIUJIaBb», B3aUMOJEIHCTBUE
HIEJIOYHBIX M IIEJTOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M KEJie3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HAa HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
M KaTUOHBI METAJIJIOB, B3aWMOJIEHCTBUE THUIAPOKCHUIOB aIOMUHUS W IIMHKA C
pacTBOpaMM KHCIIOT U HIEJOYEH, pEelIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COSAUHEHUSNY,
«MerTabl TJIaBHBIX TOATPYIID», «MeTayuibl TOOOYHBIX MOATPYII).

XuMHS U KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOT0 HccienoBanus. Hayunbie
MPUHIUAIBI OPTaHU3AIUA XUMHUYECKOTO MTPOU3BOJICTBA. [[poMbIlIeHHbIE CITOCOOBI
MOJIyYeHUs] BaXXHEHIIMX BEIIEeCTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKa, CEPHOMN
KHUCJIOTBI, MeTaHoJa). [[poMbIlIIeHHbIE CIOCOOBI MOTYUYEHN METAIIJIOB U CILJIaBOB.



XHUMUYECKOE 3arpA3HEHHUE OKPYKAIOUIEN CPebl U €ro NOocaeACTBUS. Ponb XUMuu B
o0ecIieueHNH YHEPTETUIECKON O€30MaCHOCTH.

XuMHsiT © 370pOBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. lIpaBuna
MCIIOJIB30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIUHBI.

XWMHs TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIC J00aBKU. Poib Xumun B
oOecIieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCEIHEBHOM KU3HHU.

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

XUMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaIbHbIE YA0OpEHUS.

CoBpeMEHHbBIE KOHCTPYKIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétel: Macchl BelmiecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WK 00BEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEILIECTB, MACChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIM OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTa PEaKIMU, €CJIU OJTHO
M3 BEHIECTB JAaHO B BHJE pACTBOpa C ONPEACIEHHOM MACCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM U MOJISIPHOUM KOHIIEHTPAIIUU BEIIECTBA B
pacTBope, JOJIM BhIXOAA MPOIYyKTa PEAKIUU OT TEOPETHUECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  W3YYEHUH OOmEed
HEOpPraHU4ecKOM XMMHH B 11 Kilacce oCyIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK ¥ TOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTr O IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KiacCUu(uKaius, MepuogunIHOCTb, HAOJIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHME BEIIECTBA, HWJCaNIbHBbIA ra3, (U3UYECKUE
BEJIMYMHBI, €UHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opraHusM, 3KocrucTema, onocdepa, MeTaboanu3M, MakKpo- U
MUKPODJIEMEHTBI, OCJKH, dKUPBI, YIIIEBOJbI, HYKICUHOBBIE KHCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILIECTB U OTOK YHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MTOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
npenapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
XUMHUHN HA VIJUYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM MOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMETa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyYaroIMMHUCS POCCUMCKON TpaKJAHCKOW HMIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIETICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMu T[IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA MpeAMeTa «XHUMHSI» OTPaKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOyyJaromumxcsi B MPOLIeCCe peasiu3alii 00pa30BaTeIbHON EITEIIbHOCTH.

JInyHOCTHBIE pE3yibTaThl OCBOCHUSA MpeaAMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIE€SITEIHLHOCTH
oOydJaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSAIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JI€SITEIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUYEOHBIX U MO3HABATEIBHBIX 33/1a4, BBIOJHEHUU XUMUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh M NPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMUYHbIX BUJIOB YUCOHOU NI€SITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUIOKEHUS XWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEPECA U NTO3HABATEIbHBIX MOTHUBOB B MOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;



CIIOCOOHOCTH OIIEHHUBATh CUTYAIMH, CBA3aHHbBIE C XUMHUYECKUMH SBICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHMUS IIEHHOCTEW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOroIcHUsT TIpaBWJI 0e30MacHOTO OOpallleHHs C BeIlleCTBaMU B OBITY,
MTOBCETHEBHOM KU3HU, B TPYI0BOM ACATEIBHOCTH;

MMOHMMAHMUS IIEHHOCTU TIPaBWJ HHJIMBUIYAJIbHOTO M  KOJJIEKTHBHOIO
0€30MacCHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  YueOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM HW  JAPYrux BHJAX
JIeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B PEIICHUU IPAKTUYECKUX 3aj]ad
COITMAILHOM HAIIPaBJIEHHOCTH (B paMKax CBOETrO Kjacca, IIIKOJIbI);

WHTEpeca K MPaKTUUSCKOMY M3YyUYCHHUIO Mpodeccuii pa3InyHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBa)XEHUS K TPYY, JIOJAM TPpyAa U pe3yjbTaTaM TPYJA0BOM JIESITEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYaJIbHOH TPACKTOPUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUSI K MPUPOAE KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHMMAaHMS TJIO0AJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX TMPOIECCOB HAa COCTOSIHME MPUPOTHON U COITMATLHOU CPE/IbI;

OCO3HAHHUS HEOOXOAMMOCTH MCIIOJIB30BAHUSA JIOCTIIKEHUM XUMHU JJIA
pEILIeHHsT BOMPOCOB PallMOHAIBHOTO MPUPOIOTIOIL30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaKOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JSUCTBUM M TPEAOTBpAILATh UX;

HaJIMYUsl PaA3BUTOrO SKOJIOTHYECKOTO MBIIIJIEHHUSI, SKOJIOTUUYECKON KYJIbTYPHI,
OITBITA JIESITEILHOCTH 9KOJIOTUYECKOU HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCS MMM B ITO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLMAIBHOU



IOPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJEOJOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ poilu B
(GbOopMUPOBaHNN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETOCTHOTO
IpEJCTaBICHNUs 00 OKPYXaloUleM MHUpPE Kak O €JUHCTBE IPUPOJbl U YEJIOBEKa, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M PELIEHUH MpoOJieM COXpaHEHUs
IPUPOJITHOTO PAaBHOBECHS;

yOeKAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM JUIsI COBPEMEHHOMU
IUBWIM3ALMN: B €€ TYMaHUCTHUYECKOIM HAlIPaBJIEHHOCTH U Ba)KHOM POJIU B CO3AaHUU
HOBOW 0a3pl MaTepualbHON KyJIbTYypbl, B pELICHUU TJ0O0ANbHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUI
YCHEIIHOTO TPY/Ia ¥ KOJOTMYECKH KOM(POPTHOM KU3HU KAKI0T0 WieHa OOLIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IOHUMAHHA CYIIHOCTH METOOB
MO3HAHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NOJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IMPOUCXOMSIINX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS IS
peleHus: npo6JieM B peabHBIX )KU3HEHHBIX CUTYALIUAX;

MHTEpeca K IO3HAHUIO, UCCIIEA0BATENIBCKON NEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEphIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax nmpodeccruoHaaIbHOM
NEeSATEITbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIe pe3ybTaThl OCBOSHHUS MPOTPaMMBI TI0 XMMHUW Ha YPOBHE
CpelHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe U1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyYarONIUXCS
MEXKIUCITUTUTHHAPHBIC (MEXKITPEIMETHBIC) OOICHAYYHBIE TIOHSATHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHeNU(PHKY METOIOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHs, SIBICHUE,
IPOIIECC, CHCTEMa, Hay4YHbIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIICI0OBAaHHUE, HAOIOICHUE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);



YHUBCPCAJILHBIC y‘IC6HI>IC I[GﬁCTBI’ISI (HOSHaBaTeJIBHI:Je, KOMMYHHUKATUBHEIC,

PETYJIATHBHEIEL), 00€eCIeunBaoIIe (dbopMupoBaHue (GYHKITMOHATHHON
IPaMOTHOCTH M COITHAIEHON KOMITETEHITUU 00yJarOUXCs;
CIIOCOOHOCTH 00yJaroIXcs HUCIIOJb30BATh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN ITPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATHBHBIMA U  PETyJSTUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITeIbHO  (DOPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LeNU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU HIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHS JJII OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIICCTB M
XUMHYECKUX PEaKIIii;

YCTAHABJIUBATh MPUYMHHO-CICJICTBEHHBIC CBA3W MEXAY HU3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyX IAeHUS (MHIAYKTUBHbBIC, JETyKTUBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PaCCMATPUBAEMBIX
SABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUSL MCIOJIb3yEeMble B XUMHUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUUYECKOU peaKIuu
— MPU PElICHUH YUEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a/iad, MPUMEHSTh
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMyITUpPOBAThH MENN U 3a/1a41 UCCIIEIOBAHMS, UCTIOIB30BAaTh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIECHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh



0000LIEHNS U BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB MCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAHHON paboTe;

OpUOOpETaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW H  MPOEKTHOM
JEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHIO PA3JIMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ ungopmanueii:

OPUEHTHPOBAThCSI B PA3IMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJIsSIpHAsl JUTEpaTypa XMMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE IOCOOUS,
pecypcel HTepHeTa), aHanmu3upoBaTh MH(OpPMALMIO pa3IMYHbIX BUIOB U (PopM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(GopMyJIMpOBaTh 3alpPOChl U MPUMEHATH Pa3IMYHbIE METOJABI MPU MOUCKE U
orObope wuHpOpMaMK, HEOOXOAMMOM [JIsl BBIIOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuOOpeTaTh OMBIT KMCHOJB30BaHUS HMH(GOPMAILMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpPMy  NpEICTaBIICHUA
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIT0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKOU
uHbopMalMen: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKUe U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (OpMyJIbl, aOOpeBUATYPbl, HOMEHKIIATYPY;

UCIT0JIB30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISIAHOCTH.

KoMMyHUKATHBHBIE YHHBePCAIbHbIE YUeOHbIEe TeCTBUSL:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOI TeMBbI B X0JI¢ AUAJIOTa U/UiH
JUCKYCCHH, BBICKA3bIBATh MJIeH, (POPMYJIMPOBATH CBOH MPEIOKCHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEIOKCHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIlMCH Pe3yJIbTaTOB IMO3HABATCIBHON JCATCIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIbHO MJIH COBMECTHO CO CBEPCTHHKAMHU IPH BBIMOJTHCHUN
XUMHYECKOTO 3KCICPUMEHTA, MPAKTUUECKOH pabOThl MO MCCIICIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaan3alliid y4eOHOro nmpoekra, u HopMyIHMpOBaTh BHIBOIBI
10 pe3yibTaTaM TPOBEACHHBIX HCCICAOBAHUN ITyTEM COTJIACOBAHUS IO3HIAN B
X0J1e 00CY X ICHHS 1 OOMEHa MHEHUSMH.

PerynsiTuBHBIC YHMBeEpCAJbHbIe Y4eOHbIe NeHCTBHA:

CaMOCTOSITEJIbHO IUJIAHUPOBATh U OCYIIECTBIIATH CBOK II03HABATEJIBHYIO
NEATEIIBHOCTh, Olpenensas €€ Leau M 3aJadd, KOHTPOJIUPOBAaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN IpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIEN0BATENbCKUX 3a7ady, BbIOMpaTh Haubojee



3G (deKTUBHBIN CcrMoco0 MX peHieHus ¢ y4ETOM TMOJYyYeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMoOaHalIh3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBbI [0 XUMHUU HA YTITyOJIEHHOM
YPOBHE Ha ypOBHE CpeAHEro o01Iero o0pa3oBaHusl BKIIOYAIOT clieupruuecKue ass
y4eOHOro npeaMera « XMMUsh» HayyHbI€ 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI 110
OCBOCHMIO, UHTEPIPETAMN U MPEOOpa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B PA3IMYHBIX Y4eOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C XUMUEH. B
nporpaMmMe IO XHMHHM TPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI IO TOoJaM
U3YUYECHHUS.

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuMHUs»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHHA B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTHYECCKON, IHEPTETHUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3/IaHUU HOBBIX MaTEPHAJIOB,
HOBBIX HCTOYHHUKOB SHEPIUH, B obecricueHUN palMOHATIBLHOTO
MIPUPOJIONIOIB30BaHUSA, B (OPMUPOBAHUM MHPOBO33PCHHS W OOIIEH KyJIbTypPBI
YyeJIoBeKa, a TAKKE IKOJOTUUECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO
Y IIPUPOJIHOM CpENE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUM DJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOC
COCTOSIHUSI aToMa, TUOpuAu3alus aTOMHBIX oOpOuTaned, HOH, MOJEKYyJa,
BAJICHTHOCTb, DJICKTPOOTPHULIATEIIBHOCTh, CTENIEHb OKUCIEHUS, XUMHUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIN CKENET, GyHKIIMOHATbHAS
rpynmna, pagukai, CTPyKTypHble (opmyibl (pa3BEPHYTHIC, COKpalIEHHBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMETpUYecKas,
ONTUYECKAas)), HM30MEpbl, TOMOJIOTUYECKHN PO, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCJIOPOJI- U a30TCOJIepKalllie€ OpPraHUYEeCKUE COCIUHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akon J[. WM. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpalleHUus OHHEPruu TMpPU XUMHUYECKUX peakIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUH, MHUPOBO33PEHUECKHE 3HAHWUSI, JICKAIHE B OCHOBE



MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHU; IPECTaBICHUS O
MEXaHU3MaX XHUMHUYECKHX pEaKIHi, TEePMOJUHAMHUYECKMX U KHHETHYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHUs, O B3aUMHOM BJIMSITHUM aTOMOB U TPYTIIT aTOMOB B
MOJIeKyIax (MHIYKTHUBHBIA U Me30MepHbI 3¢ dekTsl, opueHtantsl | u |l pona);
(dakToNIOTUYECKHE CBEJCHHS O CBOMCTBaX, COCTaBE, IMOJYYCHUU U OE30MacCHOM
UCIIOJIb30BaHUU BAXHEHMIIIMX OPraHWYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN
JESITEIbHOCTH YeJIOBEeKa, OOIUX HAYYHBIX MPUHIIMIIAX XUMHYECKOTO POU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOIa, MepepadOTKH HEDTH);

chOpMHPOBAHHOCTh YMEHUI: BBISBISTH XapaKTEpHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHECHHU;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIOJIb30BaTh XUMHUECKYIO CHMBOJIMKY JJISi COCTABJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHUS XMUMHUYCCKUX PEAKIUN M PACKPHIBATh UX CYIIHOCTH:
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMi  TMOCPEACTBOM  COCTaBICHUS
ANEKTPOHHOIO OalaHca »ATUX peakluil, peakluii HOHHOro OOMEHa IyTEM
COCTaBJICHHSI X TIOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

W3TOTABIMBATH MOJICIH MOJIEKYJl OPTaHUYECKUX BEIIECTB IS WILTIOCTPAINU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh NMPHUHAJJIEKHOCTh M3YyUEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBY M CTPOCHHMIO K OIpeAeIEHHOMY
KJIacCy/Tpylnmne COEIWHEHWH, JaBaTb KM Ha3BaHUA [0 CHUCTEMATHYECKON
Homenknatype (IUPAC) u npuBoAauTh TpUBHAIBHBIE HA3BaHUS I OTIEIBHBIX
Ipe/CTaBUTENIe OPraHNYeCKUX BEIIECTB (3TUJICH, alleTHJIEH, TOJMYOJ, TJIULEPHUH,
ATUJICHTJIMKOMb, (EHOJ, (opMayibAeTUll, aleTaldbIAeTua, aleToOH, MypaBbUHAas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAsA, OJICMHOBAsSI, TAIBMUTUHOBAS KUCIIOTHI,
TJIMIUH, alaHuH, ManbTo3a, (PYKTO3a, aHWIWH, TUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUe);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, OG- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C(OPMUPOBAHHOCTh YMEHHUS TPHUMEHATH IMOJIOKEHHUSI TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHST 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS;

c(OpMUPOBAHHOCTH YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKIE
U XHUMHYECKHME CBOWCTBA THUIHUYHBIX MPEICTABUTENECH pa3IMYHBIX KJIACCOB
OpPraHUYECKUX BEILECTB: AIKAaHOB, IUKIIOAJTKAHOB, AJIKCHOB, aJIKaIUEHOB, aJIKHUHOB,
apOMaTHUYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIIOXHBIX I(PHUPOB, KUPOB, HUTPOCOCIAWHEHUH W aAMHHOB,
aAMUHOKHCIIOT,  OeNKoB, yrieBojoB (MOHO-, M- W  TOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXKAY HHMH  ypaBHEHHUSIMHU



COOTBETCTBYIOIIMX XHUMHYECKHX pEAKIUHA C HCIMOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUHA OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbsl (He(PTh, MPUPOAHBIN T'a3, YTOJb), CIIOCOOBI €ro NepepadboTKH U MPAKTHIECKOE
IPUMEHEHHE TIPOTYKTOB TIepepaboTKy;

c(OPMUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHWUU O €CTECTBEHHO-HAayYHBIX
METOJIaX MO3HAHMs — HAOJIOICHUH, U3MEPEHUH, MOJICTHUPOBAHUH, YKCIIEPUMEHTE
(peabHOM M MBICJICHHOM) M YMEHHS PUMEHSThH 3T 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHSITH OCHOBHBIE OTIEPAIlU MBICIIUTEIHLHOM
JIEATEIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHUE, 000OIIECHHE, CHUCTeMaTU3allulo,
BEISIBJICHHE TIPUYUHHO-CJICJICTBEHHBIX CBSI3€H — JJI U3YUYCHUSI CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISTH B3aMMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0onee OCO3HAHHOTO TOHMMAHHUS CYIIHOCTA MAaTepUaIbHOTO E€IMHCTBA MHPA,
WCITOJI30BaTh CHCTEMHBIC 3HAHUS IO OPTaHWYECKONW XUMHUHU ISl OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (PopMyiam
U YpPaBHEHUSM XMMHUYECKHX PEAKIUH C HCIOJb30BaHUEM (PU3UYECKUX BEIUYUH
(macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKICHUIO XUMHYECKOU (POpMYIIbI
BEI[ECTBA 110 U3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX JJIEMEHTOB, MPOIYKTaM
CropaHwusl, TNIOTHOCTH Ta3000pa3HBIX BEIICCTB;

c(hOpPMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATh M OIICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM M
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ IepepaboTKOMN BEIIECTB,
WCITOJIB30BATh TOJYYCHHBIC 3HAHUS JIJIS IPUHITHS TPAMOTHBIX PEIICHHUH MPoOIeM
B CUTYaITUsIX, CBI3aHHBIX C XUMHUCH;

c(OpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIIbHO IIJIAHUPOBATh W TPOBOJIHTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIydeHHEe W HW3YyYCHHE CBOWCTB OPraHUYECKHUX
BCI[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCIIOPOJICOICPKAIMUX OPTaHMYECKUX BEIECTB, PEIICHHUE AKCIEPUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIOACHUEM TPABHII
6e3omacHOro oOparieHusi ¢ BEHeCTBAMH M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyUpOBaTh IIEb HUCCJEAOBAHMS, TNPEICTABIATH B pa3lIuyHON Gdopme
pe3yabTaThl SKCTIICPUMEHTA, aHAJTU3UPOBATH U OIICHUBATH X JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:



co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€J1eCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JEATENBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0POBbS, OKPYKAOIICH
MIPUPOJHOM CPEJIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JCHUCTBHUS HAa JKHUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBaTh 1EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHW 3pEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh Il€JCHANPABICHHBIA TOUCK
XUMHUYECKOW MHMOPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, cpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(DOpMAIINIO, IepepadaThiBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1auei.

11 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOECHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTH SIBJICHUU MPUPOJBI, O MECT€ M 3HAYCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECTIEYECHUU YCTONYMBOIO
pa3BUTHsI, B PEHICHUHU MPOOJIeM SKOJOTHYECKON, DHEPreTHUYeCKON M IHILIEeBOM
0€30IMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOCCIICUCHHH PaIllMOHAIIBHOTO IMPUPOAOIIOIL30BAHUS, B
GbOpMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl YeEJIOBEKa, a TakKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO M IIPUPOJIHOM
cpele;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUYECKUI DJIEMEHT, aTOM, SJIPO aTOMa, U30TOIIbI,
DJIGKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30YKJIEHHOE COCTOSIHMS aToMa, THUOpHUAM3alMs aTOMHBIX OpOWTaleld, HOH,
MOJIEKYJIa, B&JICHTHOCTh, JJEKTPOOTPUIIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBsi3b (KOBaJCHTHAs, WOHHAs, MeETaJUIMYEeCKasi, BOJIOPOJIHA),
KpUCTANIMYECKasl PeIIETKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsT JUCCOIMAIINSA, CTENEHb JUCCOIMAIINM,
BOJIOPOJHBIN IIOKa3aTelb, OKHUCIHUTENIb, BOCCTAaHOBUTEIb, TEIIOBOK 3 deKT
XHMHYECKON peakiiuu, CKOPOCTh XMMHUYECKON peakinu, XMMUYEeCKOe PaBHOBECHUE;
TEOPUU M 3aKOHBI (TCOPHS DJCKTPOJUTHUYECKON TUCCOLMAIIUM, TEePUOIUYCCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPeBpAaICHUs] SHEPTUU MPU XUMHUUYECKHUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJHUYECKUHN SI3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAHMS MPUUUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHbIE TIPEACTaBICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSX;



MPEACTABICHUS] O MEXAaHM3MaX XUMHUYECKUX PEAKLIH, TEPMOJUHAMUYECKUX U
KHMHETHYECKUX 3aKOHOMEPHOCTAX MX MNPOTEKAHHS, O XMMHUYECKOM DPaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CHUCTeMax; (PaKTOJOTHYECKHE CBEICHHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHHH U 0€30I1aCHOM HCIOJIb30BAaHUH BAXXKHEHIINX HEOPraHUYECKUX
BEUIECTB B OBITYy M MPAKTUYECKOW ACSATEILHOCTH YENOBEKa, OOIIMX HAyYHBIX
NPUHIMIIAX XUMUYECKOTO TPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHS MPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

chOpMHPOBAHHOCTh YMEHHS MCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY Jis
coctaBieHuss (OpPMYJ BEIIECTB M  YpPaBHEHHM XMMHYECKUX  PEaKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHUSI ONPEJEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3U (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW pEelmETKU
KOHKPETHOT'O BEIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHUM: KJIaCCU(PUIIMPOBATH: HEOPraHUYECKHE BEIIECTBA
10 UX COCTaBYy, XMMUYECKUE PEAKIIMH 10 Pa3IUYHbIM PU3HAKaM (YUCIy U COCTAaBY
pearupyomux BeIIeCTB, TEIIOBOMY 3(PQEKTy peakinH, U3MEHEHHIO CTeHeHen
OKHCIJIEGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YaCTHIO KarTajgu3aTtopa U JApyrue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHHUA W KPUTEPUH U1  KJacCU(pUKALUU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUI;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUUYECKOTO 3aKoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
[Tepuonnueckoir  cucremsl  JI.MI.  MeHneneeBa,  WCHOJb3ysd  TMOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHU», «S-, P-, d-aTOMHBIC
opoUTaIm», «OCHOBHOE MU BO30YKIEHHOE JHEPIeTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIEKTPOHHBIX 000JIOUCK;

c(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHME TE€HETUYECKON CBSA3M MEXJIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILbIO YPAaBHEHUW COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUM;



cOPMHPOBAHHOCTh, yYMEHUS PACKphIBaTh CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
THX pEeakUui; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBJICHHS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHUW;  peakUMi  THUAPOIW3a;  PEaKuil
KOMIUIEKCO00pa3oBaHus (Ha MprUMepe TUIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUYECKUX PEAKIHUI C y4ETOM HMX DHEPreTUUYECKUX XapaKTEPUCTHK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW PpEAKUUH B 3aBUCUMOCTH OT PA3JIMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUSI XapaKTEpPU30BaTh XUMHUYECKUE PpEaKIIH,
JeXalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIIOThI, aMMHAaKa,
oOIIMe HayuyHble MPUHLMIBI XUMHUYECKHMX MPOU3BOJICTB; LIE€IECO00Pa3HOCTh
NPUMEHEHUSI HEOPTraHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAay4YHOIO
NO3HAHUA SIBJICHUI NOpUpOAbl — HAOIIOJECHHE, W3MEPEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (pPEeasIbHbIN U MBICIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSICHEHUS XHMHYECKUX SIBJIICHUW, HMMEIOIIUX MECTO B MPUPO/E,
IIPaKTUYECKOM AESITEIIBHOCTU YEJIOBEKA U B IIOBCEAHEBHOM KU3HU;

C(OPMUPOBAHHOCTh YMEHHUSI BBISIBIISITh B3aMMOCBSA3b XMMHUECKUX 3HAHHUM C
NOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYyYHBIX IMPEAMETOB IS
0o0s1ee OCO3HAHHOTO TOHMMaHUs MaTepUaIbHOIO €AMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOJAUTH PACUYETHI: C HCIOJIB30BAHUEM
MOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YUYaCTBYIOIIMX B PEaKUMU BEIIECTB; TEIJIOBOro 3 dexra
peaklyy; 3HAYE€HHsI BOJOPOJHOIO MOKAa3aTelsisi pacTBOPOB KUCIOT M LIENOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUHU, €CIIM OJHO M3 UCXOJHBIX BELIECTB JAAaHO B BHJIE PACTBOpa C
OMpeIeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIECTBA WJIM JJAaHO B U30BITKE
(MMeeT MpUMecH); AOJU BbIXO/A MPOAYKTA PEaKIUK; 00bEMHBIX OTHOIIECHUI ra30B;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEACHHWE  pEakluid  HOHHOTO  OOMEHa,
NOATBEPKIAECHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKUX BELIECTB, ONPEACIICHHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHJIWKATOPOB, H3YyYECHHUE BIIUSHHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3adad no Ttemam «Metamey u  «Hemerammey) ¢
COOJIIOJIEHUEM TpaBUil 0€30MacHOro OOpalleHHs C BEUIECTBAMU M JIa0OpaTOPHBIM
o0opyaoBaHueM, GOPMYIHPOBATH LENIb UCCIAEAOBAHUS, IPEACTABIATH B pa3IMYHOM
dbopme  pe3ynbTaThl  3KCHEPUMEHTa, AaHAJIU3UpOBaTh U  OLEHHMBATh  HX
JIOCTOBEPHOCTD;



c(hOpMUPOBAHHOCTh YMEHUI: COOIOATh MPaBUIIA MOJb30BAHUS XUMUYECKON
mocyzol u j1abopaTopHBIM OO0OpYJIOBaHWEM, OOpaIlleHUsT C BeEIIeCTBAaMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XHUMHUYECKUX
OTIBITOB, DKOJIOTHYECKH IE€JIECO00pa3HOTO TIOBEACHHWS B OBITY W TPYIOBOU
JIEATEIIbBHOCTH B LIEJIAX COXPAHEHUSI CBOETrO 3JI0POBbS, OKPYKAlolel MPUPOTHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEIIECTB, MOHKUMas cMbIcl noka3arens [TK;

c(hOpMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMHUYECKOW MHMOpMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (HayuHas M y4eOHO-HayuyHas
JauTepaTypa, cpeacTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMaIIHIO, epepadaTriBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunvecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl

Paznea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMUM

IIpenmer oprannueckoit xumun. Teopus

11 CTPOEHHS OPraHUYeCKuX coeuHeHui A. M. 8
byrneposa
Wtoro no pazneny 8

Paznea 2. Yraesogopoasl

91 [TpenenbHbIE YIiIeBOIOPO/IbI — aJIKAHBI, 5
[UKJIOAJIKAHBI

99 HenpenenbHble yriaeBoJOPOIBI: AIKEHBI, 14 1
QJIKaTUCHBI, AJIKUHBI

2.3 ApomaTuiecKkue yriaeBog0po/ bl (apeHbl) 8

54 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX 4
nepepaboTka

2.5 ["anoreHnpon3BoOAHBIE YTIIEBOAOPOAOB 4 1

Hroro no pazneny 35

Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHust
3.1 Cnuptsl. @enon 11 1




KapOoHWIbHBIE COCANHEHUS: alIbACTUIBI U
3.2 ketoHbl. KapOoHoBbie KUCIOTHI. ClIOKHBIE 21
a¢upsl. XKupsi

3.3 VYrineBomsl 9

Hroro no pazgeny 41

Pa3znen 4. A3oTconeprkaniue opranHnyeckue coeIuHeHus

4.1 ‘ AMUHBI. AMUHOKHUCIIOTEL. beiku 12

Utoro no pazneny 12

Pa3pen 5. BeicokoMoOJIeKy I pHbIE COCIUHEHUS

51 ‘ BricokomonekynspHble COeTUHEHHS 6

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102




11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHe pa3/iejioB U TeM undpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (mupp )
NpOrpamMmbl Bcero odpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pasnea 1. Teopernyeckue 0CHOBbI XMMHMH
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [lepuoanueckas cucTeMa XUMHUYECKUX 9
anemenToB 1. 1. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 11 1
BEILIECTB
13 XUMHUYECKUE PEAKIINU 19 1 3
Uroro no pazneny 39
Pasnen 2. Heoprannueckas xumusi
2.1 ‘ Hewmeramisl 31 3
2.2 ~ Meranms 23 2
Hroro no pazneny 54
Paznen 3. Xumus u )KU3Hb
31 MeTobl TO3HAHUS B XUMUAHU. XAMUS U 9
' KH3Hb
Hroro mo pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8




		2023-11-01T21:50:30+0400
	00a712337e009bcb32
	Е.А. Шер




