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HOACHHUTEJIBHAA 3AIIHCKA

[TporpaMMa Mo XUMHH Ha YpOBHE CpeAHero oOmero o0pa3oBaHus
paspaborana Ha OcHOBe MDeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpasoeanun B Poccuiickolt denepanun», TpeOoBaHHH K pe3ynbraTaM OCBOSHHA
dbeaepanpHOit  00pa30BATEIBHON MPOTPaMMBL  cpeaHero o0mero o0pa3oBaHHs
(®OII COO), npeacTapneHHBIX B DegepanbHOM  OCYIJAPCTBCHHOM
oOpasopareneHOM crangapre COQ, ¢ yuérom KoHuenmuuu npenogaBaHus
yaeOHOro mpeaMera «XUMHA» B 00pa3oBaTeNBHBEIX OpraHu3auusx Poccuiickoi
denepauny, peanM3yWIMUX OCHOBHBIE O0pA30BaTENIBHBIE NPOTPAMMBL, U
OCHOBHBIX TIOJNIO’KCHHE «CTparerud pa3BHTHA BOCHHTAaHUS B Poccuiickoii
Genepanun Ha nepuon a0 2025 roxa» (Pacnopsikenue [lpasurensctea PO 0T
29.05. 2015 Ne 996 - p.).

OcHOBY mooxoAoB K pa3paloTke MPOTpaMMBI IO XHMHH, K ONPEICIICHUIO
o01meii ¢cTparernu o0y4YeHHs, BOCMUTAHNSA H PA3BUTHA 00YYAKINUXCS CPEeACTBaAMHU
yueOHOro npeamera « Xumus» ans 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIH
koHUenTyaneHble nonaoxkeHus ®rOC COO o B3auMo00yCHOBICHHOCTH LENEH,
COAECPXAHUS, PE3YIbTaTOB OOy4YeHHd W TpeOOBaHMIl K YPOBHIO MOATOTOBKH
BBIITYCKHHKOB.

XuMu4eckoe oGpasoBaHue, NONY4YacMoe BBITYCKHHKAMH
001e00pa30BaTCIbHON  OPTaHU3ALMH, SABJIAETCA HEOTHEMIIEMOH YacTblo MX
obpazoBaHHOCTH. OHO COY)KHT 3aBEpPIUAIOIINM  3TAllOM  peaH3alMd  Ha
COOTBETCTBYIOILEM €My O0a30BOM YPOBHE KIFOYCBEIX LCHHOCTEH, NPHCYLIHX
LENOCTHOH CHCTEME XHMHYECKOTO 00pa3oBaHus. O3TH LEHHOCTH KacarTcs
MO3HAHHs 3aKOHOB MPHPOJBL, (POPMHPOBAHHS MHPOBO33PECHHS H OOIIEH KyABTYpHI
YeNIOBEKA, a TakKe JKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3M0pOBBKD W mpupoaHOHl cpene. Peammsyercs xumuueckoe o0pazoBaHHE
00y4aloIMXCca HAa YPOBHE CpeaHEro odmero o0pa3oBaHus CPEACTBAMH YYEOHOro
npeamMera «XHMHUA», COOEPKAHWE H TMOCTPOCHHUE KOTOPOTO ONPEICNICHBI B
NpOrpaMMe MO XHMHH € YYETOM CHEUU(PUKH HAYKA XHMHHW, €€ 3HAYCHUSA B
MO3HAHWH TIPUPOAB U B MATEPHANBHON JKH3HH OOLICCTBA, 4 TAKKE C YUETOM
o0ImMX wenell W TNPUHOMIOB, XAPAKTEPU3YIOLIUX COBPEMEHHOE COCTOAHHE
CHCTEMBI cpeHero odmero odpazosanus B Poccuiickoil deaepanum.

XUMHA KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK HIPAET OCOOYIOD POJb B
COBPEMEHHOI IMBWIN3AllMM, B CO3JAHUU HOBOH (a3bl MATEpPHANBHON KYJNBTYPHL
OHa BHOCHT ¢BOil BKJIaA B (PJOPMHPOBAHUE PAIlIOHAIBHOTO HAYYHOTO MBINLICHH,
B CO3JaHHUE IENOCTHOIO MPEACTABICHUSA 00 OKPYXKAIOIIEM MHUPE KaK O €AMHCTBE
MPUPOAEI U YENIOBEKA, KOTOpOoe (OPMHPYETCS B XUMHH HA OCHOBE TOHHMAHWA



BEIICCTBEHHOTO COCTABA OKPYJKAKOMIETO MHUPA, OCO3HAHWA B3aUMOCBA3H MEKIY
CTPOCHUEM BELICCTB, UX CBOWCTBAMH M BO3MOKHBIMHU OONIACTAMH NPUMCHEHHS.

TecHO B3aUMOACHCTBYA ¢ APYTUMH €CTCCTBCHHBIMH HAYKAMH, XUMHSA CTaja
HEOTBEMIIEMOI YACTBE0 MHPOBOH KYJIBTYPBI, HCOOXOAUMEIM YCJIOBHEM YCIIELTHOTO
TPYAA M JKM3HH KKAOro wieHa oOmectBa. COBPEMEHHAs XHMHA KaK Hayka
CO3HMJATENBHAS, KAaK Hayka BBICOKMX TEXHOJOTHIl HANpaB/icHA HAa pEHICHUE
rno0aNBHEIX MpOONEM  YCTOHYMBOIO pasBUTHA YENIOBEUECTBA — CHIPHEBOI,
3HEPreTHUYECKOM, MUIIEBOI, F3KOIOTHYECKOM O€30IaCHOCTH H OXPaHbl 3A0POBbS.

B cooTBeTCTBHM ¢ OOIMMH HENIMH W TPUHIMIAMHU CPEAHEro OOILIETO
oOpasoBaHud coaep:kanue nmpeaMera « XuMus» (10-11 knaccel, 0a30BBIA YPOBEHE
H3YUYCHHS ) OPUCHTHPOBAHO MPEHMYLICCTBCHHO HA OOLICKYIBTYPHYI NOATOTOBKY
obyyaroluxcd, HEOOXOOAUMYI0O MM JJA  BBIpAa0OTKM  MHPOBO33PEHUYECKHX
OPHECHTHPOB, YCNCIIHOTO BKIIOYEHUS B JKU3HB COLMYyMa, MPOJOIDKCHUSA
00pa30oBaHKA B PA3IMYHBIX 00NACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO € XUMHEH.

CocTapnsaronmMu  npeaMera  «XUMHS»  4BIAIOTCH  0a30BBIE KYPCH —
«Opranndeckag XuMus» H «O0Ias M HEOPraHUYECKas XHMHD», OCHOBHBIM
KOMIOHEHTOM COJACPYKaHHs KOTOPBIX ABAIOTCA OCHOBHI 0a30BOI HAyKH: CHCTEMA
3HAHWUH [0 HEOPraHWYEeCKOH XMMHHU (¢ BKIFOYEHHEM 3HAHHH U3 OOMICH XUMUM) U
opra#udeckoil xuMun. MOPMHPOBAHNE NAHHOW CHCTEMBEI 3HAHHI MPH H3YYECHHH
npeaMera OOECIICYMBACT BO3MOKHOCTE PACCMOTPEHHWA BCETO MHOTO00pasus
BEIICCTB HA OCHOBE OOLIMX NOHATHIA, 3aKOHOB U TEOPHIT XUMHH.

CrpykTypa coaepikaHus KypcoB — «OpraHuyeckad XuMHs» U «OO0was u
HEOPTaHWYEeCKass XUMUA» CHOPMHUPOBAHA B IMPOrpaMMme MO XHMHH HA OCHOBE
CHCTEMHOTO MOAX0JAa K HM3YYCHHIO y4eOHOro wmarepuana H  OOYCJIOBJICHA
HUCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWII Ha  ONPEACHEHHBIX
TEOPETHYECKUX VYPOBHAX. Tak, B Kypce€ OpraHHYecKOil XuUMHMM BEIIECTBA
paccMarpuBalOTCA HA YPOBHE KIACCHYECKOW TEOPHUH CTPOCHHs OpraHMYeCKHX
COCAMHEHHI, a TakKe Ha YPOBHE CTEPEOXHMHYECKHX H  3ICKTPOHHBIX
NPEACTABICHUN O CTPOcHWH BemecTB. CpeaeHHs 00 M3Yy4YaeMBIX B Kypce
BEIICCTBAX AAKTCA B PA3BUTHU — OT YIVICBOAOPOAOB A0 CIIOKHBIX OWOIOrHYECKH
AKTUBHBIX COCOMHCHWHA. B Kypce OpPraHuyecKoi XUMHM [OJYYaroT Pa3sBHTHE
¢(hOPMUPOBAHHEIE HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUA MEPBOHAYANIBHEIC
NPEACTABICHUA O XUMHYECCKON CBA3M, KIACCH(PMKALMOHHEIX NPU3HAKAX BELICCTB,
3aBUCHMOCTH CBOHCTB BEILECTB OT UX CTPOEHHS, O XMMHYECKOH PeaKiuu,

Ilon HOBBIM YIJIOM 3peHHA B mpeaMere «XuMHs» Oa30BOr0  YpOBHS
paccMaTpUBAeTCAd M3YUYCHHBIH Ha YpPOBHE OCHOBHOro o0Imero oOpa3oBaHHs
TEOPETHYECKUIT MaTepuanl W (PAaKTOJOTHYECKHE CBEACHUS O BEIIECTBAX M
XUMHYECKOH peaklMH. Tak, B 4YaCTHOCTH, B Kypce «O0as U HeopraHuveckas
XUMHA» O0YYalOIUMCs TMPEAOCTABIAECTCA BO3MOXKHOCTBH OCO3HATH 3HAUCHHE



NEPUOTNYECKOTO 3aKOHA ¢ OOMIETEOPETHUYECKUX W METOMOIOTHYCCKUAX MO3UIHIA,
IMyO’Ke MOHATH MCTOPHYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
obobnraromeil 10 OOBACHAIOMIEN U MPOTHOZUPYIOICH.

EnvHas cucteMa 3HaHWI 0 BaKHEHIIUX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOWMCTBAX M MPUMEHEHWH, 4 TAKKE 0 XUMHYECKHX PEaKlUAX, UX CYILIHOCTH U
3AKOHOMEPHOCTSAX IMpOTEeKaHuA JomoyHsercs B kypcax 10 m 11 kmaccos
JMEMEHTAMH COACP)KAHHUA, HMCHOIHUMHA KyJIBTYPOIOTHYECKAH W TPUKIATHON
Xapakrep. OTH 3HAHHA CIIOCOOCTBYIOT IMOHMUMAHHIO B3aUMOCBA3H XHMHH C
APYTHMHA HAYKAMH, PACKPBIBAKOT €€ POIb B MO3HABATCIBHON M MPAKTHYECKOM
ACATENBHOCTH YEIOBEKA, CHOCOOCTBYHOT BOCIIWTAHHIO YBAKCHHA K TPOLECCY
TBOPYECTBA B OOJIACTH TEOPHU W MPAKTHYECKUX MPWIOKEHUH XUMHH, TOMOTAKT
BBIIYCKHHKY OPHEHTUPOBATBCA B OOMIECTBEHHO M JIHYHOCTHO 3HAYUMBIX
npo0aeMax, CBA3AHHBIX ¢ XUMHEH, KPHUTHYECCKH OCMBICTMBATE MHQOPMAIMIO W
NPUMEHATE €& NI MOMOJHEHHs 3HAHHH, pPeNICHHs WHTEIUICKTYANBHEIX H
IKCIEPUMCHTANBHBIX UCCIICAOBATENLCKAX 3a0a4d. B menom cogeprkanue yaeGHoro
npeaMera  «XHMHS» ~ OAHHOTO  YPOBHS  HM3YYCHHS  OPHEHTHPOBAaHO  HA
(opMupoBaHHE Y O0YYAKOIINUXCA MUPOBO33PEHYECCKON OCHOBBI ANl MMOHUMAHHA
dunococknx MOCH, TAaKUX KAaK: MATEPHAIBHOE €OMHCTBO HEOPraHUYECKOTO H
OPraHHYECKOro MHUpPa, OOYCIOBJICHHOCTh CBOWCTB BEIICCTB WX COCTABOM H
CTPOCHHUEM, TO3HABAEMOCTh MPUPOAHBIX SBICHUI TMYTEM 3KCICPHUMEHTA W
PEIICHUS TPOTHBOPEYMI MEXAYy HOBBIMH (PAKTaMH MW TEOPETUYECCKUMH
NPEANOCEUTKAMH, OCO3HAHUE POJN XMMHHU B PEIICHHH 3KOJIOTHYECKUX Mpo0neM, a
TaKoKe MPoOIeEM cOEPEKEHHs IHEPTETHYECKUX PECYPCOB, CHIPBA, CO3/JaHUsI HOBBIX
TEXHOJIOTHH B MaTEPHANIOB.

B nmane pemeHus 3aga4  BOCTHTAHMA, PAa3BUTHA M COLMANH3ALNN
00yJarOMMXCsl TPUHATBEIE TPOrPaMMO MO XHMHH MOAXOABl K OINPCACICHUI)
COOCPKAHHMA H TOCTPOCHHA MPEAMETa MPEAyCMATPHBAKT (POPMHUPOBAHKE
YHUBCPCANBHBIX  YYEOHBIX JCHCTBHNA, HMEHOMMX 0a30BOE 3HAYECHUE A
PasNUYHBIX BHJOB JEATEIBHOCTH. pelleHHus npoOiaeM, MOMCKAa, aHalau3a H
00paboTkn HHPOpPMaKK, HEOOXOMUMBIX I MPHOOPETEHUS ONBITa NPAKTHYECKOH
U HCCIIEAOBATENBCKON NEATENIEHOCTH, 3aHUMAKINEH BaXKHOE MECTO B MO3HAHHUH
XUMUH.

B nmpakTuke npemoaaBaHWA XMMHH KaK HA YPOBHE OCHOBHOTO OOIIETO
o0pazoBaHMs, TAK K HA YPOBHE cpeaHero odmero oOpa3oBaHud, Py ONPeAeNICHUN
COOCPKATENBHON XAPAKTCPUCTUKH LENcH W3Y4YCHHA NPEAMETa HANPABJICHUEM
NEPBOCTENICHHON 3HAYUMOCTH TPAAMLIMOHHO TPU3HAETCA (POPMHUPOBAHHE OCHOB
XHUMHYECKOH HAyKW KaK O0NMAcTH COBPEMEHHOIO €CTECTBO3HAHHWA, NMPAKTHYECKON
AEATENBHOCTH YEIIOBEKA U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KYIbTYpeL C



METOIHYECKOH TOYKH 3PEHHS TAKOH MOAXOJ K OMPEACICHHUIO Ieneil H3y4deHHs
peaAMETa ABJIAETCA BIOJIHE ONPaBIaHHBIM.

CornmacHO JaHHOH TOYKE 3pPEHMS TTIABHBIMHM LICIMU HM3YYCHUI MpeaMeETa
«Xumug» Ha 0azoeoM ypoBHe (10 —11 ki1.) IBIAFOTCS:

o (OpMHUPOBAHME CHCTEMBI XHMHYECKHX 3HAHUH KaK  BaKHEHIIE
COCTABIIAIOMICH €CTECTBEHHO-HAYYHONH KAPTUHBI MHPA, B OCHOBE KOTOPOM
JEKAT KIKYEBEIEC NOHATHA, PYHIAMECHTAIBHBIC 3aKOHBI U TCOPHH XUMMH,
OCBOCHHE A3BIKA HAYKHW, YCBOCHHE U TMOHUMAHWE CYLIHOCTH AOCTYITHBIX
0000IEHNIT MUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIICHHE ¢ HUCTOPHEH
HX PA3BUTHA U CTAHOBJICHHUA,

o (POPMHPOBAHHE H Pa3BUTHE MPEACTABICHHUI 0 HAYYHBIX METOJAX MMO3HAHUA
BEIICCTB M XHMHYECKMX PEaKIMi, HEOOXOAMMBIX i TNPHOOpETEHHS
VMEHHH OpPHEHTHPOBAThCA B MHPE BEIISCTB H XHMHYECKHX SBJICHHUH,
HUMEKIIUX MECTO B IPHPOJE, B MPAKTHUECKON H MOBCSAHEBHOM KU3HH,

e PA3BUTHE YMEHHN U COCOOOB AEATENILHOCTH, CBA3AHHBIX ¢ HAOMIOACHUEM U
OOBACHEHHEM XWUMWYECKOTO  SKCICPUMEHTA, COONMIOOEHHEM  IIPABHII
6e30macHoOro oOpalCHUA ¢ BELICCTBAMH.

Hapamy ¢ 3THM, coacpKaTenbHad XapakTePUCTHKA UeJieH W 3a0a4 H3YYCHUS
IpeaMETa B IPOrpaMMe Mo XUMHA YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMH TIPHOPUTETAMH B CHUCTEME cpeaHero o0mero oOpazopaHus. CeroaHd B
OpernoJaBaHuM XUMHM B OOJbBIUEH  CTENEHH OTAAETCS  MPEANOYTCHUE
MPaKTHYECKOH KOMIOHEHTE COACpKAaHUA OOYYEHHS, OPHUEHTHPOBAHHON Ha
MOJArOTOBKY BBIMYCKHUKA O0LIEO0PA30BATENBHON OpraHu3alli, BIAJCIOUIET0 HE
HaOOpOM 3HaHWi, a (PYHKIMOHANIEHOH TPAMOTHOCTBE), TO €CTh cHoco0amu u
VMEHHUAMHU aKTUBHOTO MMOJIVUCHWUA 3HAHWH W MPUMEHEHUS WX B PEANBHON JKH3HH
IS PEIEHUA TIPAKTHYECKHUX 3a7a4.

B cBA3M ¢ 3TUM 1P H3YYEHWH NPeAMETa «XHMHA» JOMHHHPYIOLUEE
3HAYEHHE MPHOOPETAOT TAKHE LIECIH U 33Ja9H, KAK:

afganTaims 00yYarIIUXCs K YCIOBUAM JAMHAMHYHO Pa3BHBAKINETOCA MUpA,
(OPMHPOBAHHE  HHTEIUIEKTYAJIbHO  pasBUTOH  JNHYHOCTH, TOTOBOH K
CaMO00Pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOATEIBHOMY MPUHSATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX S)KH3HEHHBIX CHUTYALUAX, CBA3aHHBIX ¢ BEIECTBAMH H HX
[IPUMEHCHHUEM,

dopMupoBaHrHe Y  OOYYAIOIIMXCS  KIKYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHLMIT), HUMCIOIIUX VHHBEPCATBHOE 3HAYCHHE JIA PA3HYHBIX BHIOB
JEATCIBHOCTH. PEIICHUA NMpodeM, MOUCKA, aHanusa U 00paboTku HHPOPMALIUH,
HEOOXOOUMEBIX AJIA MPHOOPETEHHA OMBITA ACATENBHOCTH, KOTOpas 3aHUMAET
BAKHOC MECTO B [MO3HAHHM XWMHH, a4 TAaKKe I OUCHKH C TO3HULHIA



IKOJIOTMUYECKOH O€30MacHOCTH XapakTepa BIHAHUSA BEIIECTB H XUMHYECKHX
TPOLIECCOB HAa OPraHH3M Y€I0BEKA ¥ PHPOJHYIO CPENY;

pa3BUTHE MO3HABATE/BHBIX HHTEPECOB, MHTEIUIEKTYATBHBIX H TBOPYECKHX
cnocoOHOCTEH 00yyaroIUXCa: CIOCOOHOCTH CaMOCTOSTENEHO TPHOOPETATh HOBBIE
3HAHUS MO XUMHH B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH, HCTIONB30BATh
COBpeMeHHBIE MH(POPMALMOHHEIE TEXHOMOTHN AJIA MOMCKA M aHaIHu3a ydueOHOH U
HAYYHO-TONYJISIPHONH HHPOPMALIMK XHMHYIECKOTO COACPKaHNA;

$OpMHUPOBAHUE W PA3BUTHE Y 00YYAIOIIKUXCA ACCOLHATHBHOTO M JIOTHYECKOTO
MBIIIJICHH A, HAOMFOAATETBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPEIE 0COOCHHO
HeOoOXOAHUMBI, B YACTHOCTH, MPH TUIAHUPOBAHMH M TIPOBEACHUH XMMHYECKOTO
IKCMEPUMEHTA;

BOCIIMTAHUE Vv of0yudaroummxcad VO©KAEHHOCTH B ['YMaHHCTUYECKOM
HAMPaBICHHOCTH XUMHH, €€ BAKHOH PONM B PEIICHHH TINMOOANBHBIX NPOOIeM
PalMOHANIBHOTO MPUPOAOTIONB30BAHMUS, TIOMOTHEHNA YHEPTETHYECKHX PECYPCOB U
COXPaHEHHs TPUPOIHOTO PABHOBECHA, OCO3HAHWA HEOOXOAMMOCTH OepeskHOoTo
OTHOILUEHHS K TIPHPOIE M CBOEMY 3A0POBBIO, a TAKKE TNPUOOPETeHHMA OTBITa
WCIOJIB30BAHUA TIONYUCHHBIX 3HAHHN A8 MPUHATHS TPAMOTHBIX PCLICHHH B
CUTYaLMSIX, CBA3AHHBIX ¢ XUMHYECKAMHU SBJICHUAMH.

B yuebHOM mmnaHe cpeaHero o0mero oOpa3oBaHHs MpeaMeT «XuMus»
$a30BOTO YPOBHS BXOAUT B COCTaB MpPeAMETHONH 00nacTH «ECTECTBEHHO-HAYYHBIC
NPEAMETHI».

OOmee YUCIO YaCOB, OTBEAEHHBIX T U3YUYEeHHs XMMHH, HA 0a30BOM YPOBHE
cpeanero oduero odpasopanus, cocrapiusieTr 68 yacos: B 10 knacce — 34 vaca (1
yac B HeAE), B 11 knacce — 34 gaca (1 vac B Henlemo).



COIAEPXAHHUE OBYYEHHA
10 KIIACC
OPTAHUYECKAA XUMHUA

Teopern4ecKHe 0CHOBLI OPraHHYECKOH XHMHH

[IpeaMeT OpraHuveckoil XUMHH: €€ BO3HHKHOBCHHUE, PA3BUTHE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIISCTB M MArepuanoB, Teopus CTPOCHHSA OpPraHHYECKUX
coeauHeHuil A. M. Bytneposa, €€ 0CHOBHBIE MONO:KeHUA. CTPYKTYPHBIE POPMYIIHI
OPraHHYECKUX BelecTB, ['oMosiorus, wuzoMepus. XHUMHUECKAas CBA3b B
OPTAHWUYECKUX COCOTUHEHUAX — OAUHAPHEBIC U KPATHBIC CBS3H.

[IpeacraBnenue 0 KaccH(pUKALUK OPraHHYECKNX BelecTB. HoMeHKnaTypa
OPraHMYECKUX COCAMHCHUI (CHCTEMATHYeCKas) W TPHUBHAIBHBIC HA3BAHMA
BOKHEHILNX MPECACTABUTENEH KIACCOB OPraHUYECKUX BELLUECTB.

OKCIEPHMECHTATBHBIC METOABl M3YYCHHA BCILECTB M HMX [PEBPALICHMIA:
O3HAKOMJICHHE ¢ 00paslaMd OpraHHYECKHX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOIECIHPOBAHHE MOJNECKYJT OPraHUYeCKUX BEIISCTB, HAONIOACHUE H
OMUCAHUE AEMOHCTPALMOHHBIX OMBITOBR MO MPEBPALICHHE) OPraHUYECKUX BEIIECTB
MpU HArpeBaHUU (MNABJICHHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesonopoant

AJIKAQHBL. COCTAB M CTPOCHHUE, TOMOJIOTHYECKUH pan. MeraH U 3TaH —
MPOCTEHILNE TIPEACTABHTEIN ANKAHOB. (PU3UYCCKHE W XHMHYECKUE CBOMCTBA
(peakunMM 3aMEIICHUA H TOPEHHA), HAXOKACHHE B MPUPOAC, MONYYCHHE H
IIPUMCHECHHE.

ANKEHBI: COCTAB U CTPOCHHUE, FOMONOTHYECKUHA psafl. ITHIICH U MPOMUIIEH —
MPOCTEHIINE TIPEACTABUTENN ANKEHOB, (PH3MYECKHE W XMMHUYECKHE CBOMCTBA
(peakuMH THAPHPOBAHUS, TalNOr¢HHPOBAHHUsS, THUAPATAlUH, OKHCICHHS W
MOIUMEPU3ALIHH ), TOIYYCHUE U IPHMECHEHHE.

Ankanuensl: OyragueH-1,3 u mMerunOyraaueH-1,3: cTpoeHHEe, BaskHEHIIWe
XUMHUYECKUE CBOMCTBA (pEeakuud MOJuMepu3auuu). [IoNydeHne CHHTETHYECKOTO
KAy4yKa U PE3HHEIL.

AJIKHHEIL: COCTaB U OCOOCHHOCTH CTPOCHMA, TOMOJIOTHYCCKHN PAl. ALETHICH
— MPOCTEHILIMH NPEACTABUTEID AJTKHHOB. COCTaB, CTPOCHME, (PUINYECKHE H
XUMHUYECKHE CBOMCTBA (peaKkUM¥ TMAPHPOBAHUSA, TAMOTCHUPOBAHUS, THApaTaLlH,
TOPEHHU ), TOIYYEHHUE U IPUMEHEHHE.

ApeHbl. BeH30m: cocTaB, CTpoeHHE, (PU3NYECKHE M XMMHYECCKHE CBOWCTBA
(peakUHH raJOreHUpPOBAHHs U HUTPOBAHUSA), MMONYYEHUE M IMpUMEHEHHe. Toryor:
cocmas, — cmpoerue,  usudeckue U XUMUHYECKUe  Ceolcmea  (peaxyuu
2ANOCCHUPOBAHUS U HUMPOGAHUS), RoAyueHue u npumernerue. TOKCHYHOCTD



apeHoB. ['eHeTHYeCcKas CBA3b MEXAY VIJICBOJOPOAAMH, TNPHHALICKAAMHA K
PA3IMYHBIM KITACCaMm.

[IpupogHBle WCTOYHHUKHA YINICBOAOPONOB. IIpHpOaHEBIF ra3 W IMOIMYTHBIE
Hedraneie ra3el. Hedrb u €€ mpoucxokacHue. CrnocoObl nepepaboTku HEPTH:
MEPErOHKA, KPEKUHT (TCPMHYECKWH, KaTAIHTUYCCKHH), nHponu3. [IpoayKTel
nepepaboTKN HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBII
Yroib U MPOIYKTHL €10 NepepaboTKH.

JKCIEPUMEHTAIBHBIE METOABl H3YYECHUs BEILECTB H HX IPEBPALICHHIA:
O3HAKOMJIEHHE ¢ o0pasiaMM IUIaCTMAcC, KayuykoB M PE3HHBI, KOJUIEKIHH
«Hedptey ®  «VYrome», MOJAENTUPOBAHHE  MOJEKYIT  YIVIEBOAOPOAOB W
raIOr¢HOMPOU3BOAHBIX, TPOBEACHUE MPAKTHYECKON PaGOTHI: MOMYYEHUE HTUIICHA
U U3YYCHUE €T0 CBOMCTB.

PacuéTHrie 3a0a4H.

Beryucnennss Mo ypaBHCHUIO XUMMYCCKON peakuun (Maccel, o0O0BEMAa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTA PEaKLMU MO U3BECTHBHIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEUIECTB WK MPOAYKTOB PEAKLIUH).

Kucnopoacoaepxamue OpranuyecKue CoeANHCHUS

[IpenensHBlE OAHOATOMHBIE CIOHPTBL. METAHOI MW 3TAHOI. CTPOCHHE,
(U3MYECKHE H XHMUYECKUE CBOHCTBA (PEeaklMH ¢ aKTHBHBIMH METAJUTAMHU,
raTOreHOBOAOPOJAMH, TOPEHHE), NpPUMEHEHWE. BOAOPOAHBIE CBA3ZM MEKAY
MOJIEKYJIaMU CITUPTOB. JICHCTBHE METAHOA W 3TAHOJIA HA OPTaHM3M YEJIOBEKA.

MHOTOATOMHEIC ~ CIIMPTHL.  3TUICHITIMKOIb W TIHLEPHH.  CTPOCHHE,
dU3MYECKUE W XUMHUYECKHE CBOWCTBA (B3aHMOICHCTBHE CO MICJIOYHBIMH
METAIUIAMHM, KAYCCTBEHHAA PCaKUMs HA MHOrOATOMHBIC COUPTH). lelicTBHE Ha
OpraHu3M uenoBeka. [IpUMEHEHHE MHLIEPUHA U STHICHITHKOJA.

DeHON:  CTPOGHHE MOJEKYNBI, (PU3MYECKHE W XHUMHYECKHE CBOHCTBA.
ToxcnanocTh (eHONA, [TpuMenenue (eHona.

Anpneruasl M xkemonu.  DopManpieruy, aueTANBACTUA.  CTPOSHHE,
OUBMYECKUE U XUMHUYCCKHE CBOICTBA (PECAKUMMU OKUCICHHA U BOCCTAHOBICHUA,
KAYECTBEHHBIC PEAKLIMH ), [IOTYYEHUE U TPUMCHEHHE.

ODHOOCHOBHEIE TIPEACNBHBIC KApOOHOBBIE KUCHOTEL. MypaBeHHAs U
VKCYCHAs KMCJIOTBI. CTPOE€HHE, (PU3MUECKUE W XMMHUYECKUE CBOWMCTBA (CBOWCTBA,
obLme g Kiacca KHCIOT, peakuua STCpHUKALHH), IOTYYCHUE 1 TIPUMEHEHHE.
CreapuHOBas M OJIEHHOBAs KUCIOTHL KaK NPEACTABUTENIH BBHICIINX KapOOHOBBIX
KUCIOT. MBIIa Kak CONM BRICHINX KAPOOHOBBIX KUCJIOT, HX MOIOILEE ACHCTBHE.

CnoxHble 3(Upbl KaK NPOU3BOAHBIE KApOOHOBBIX KHCHOT. [wapomus
CITOXHBIX 3(upoB. XKupsl. 'mapomus sxupos. [Tpumenenue sxupos. buomornueckasa
POJTb KUPOB.




Yrnepoael:  cocTaB, KiIaccMUKaMA  YIIeBOAOB  (MOHO-, [AU- H
nonucaxapuinl ). I roko3a — npocTeiinnii MOHOCaXapud. 0COOEHHOCTH CTPOCHHS
MOJIEKYNIbI, (U3NYCCKHE W XHMHYECKHUE CBOHWCTBA  (B3aUMOICHCTBHE C
ruapokcngoM Meau(ll), okucIeHne aMMHAYHBIM PacTBOpPOM OkcHaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOYKCHUE TIIFOKO3BI), HAXOKACHUE B MPHUPOJAE, NPUMCHEHHE,
omonmoruyeckad ponb. @orocuHTe3. OpyKTO3a KaK H30MEP TIFOKO3HL.

Kpaxman u nemmonos3a Kak OpUpoAHbIE moauMepsl. CTPOCHHE KpaxMaia U
LHEJUTIONO3BL.  DU3HYECKHE W XUMHYECKHE CBOMCTBA KpaxMmana (CHAPOJIHU3,
Ka4eCTBECHHAA PEAKLHA ¢ HOAOM).

DKCIECPUMEHTAJIBHBIE METOABl H3YYEHHs BEIIECTB H HX PEBPALICHMIA:
npoBeAcCHUE, HAOMIOACHUE W ONHCAHHE ACMOHCTPALMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, KAYCCTBEHHBIC PEAKLUHMM OJHOATOMHBIX CHHUPTOB (OKHUCICHHE 3TaHOIA
okcngoM Meau(Il)), MHOrOaroMHBIX CHUPTOB (B3aMMOICHCTBHE INIMLECPHHA C
ruapokcngoM Meau(1l)), anpaeruaoB (OKMCIEHHE aAMMHAYHBEIM PAcTBOPOM OKCHIA
cepedOpa(l) u runpoxcuaoM Meau(Il), B3aUMOACHCTBHE KpaxMaia ¢ HOJAOM),
MpPOBEACHNE MPAKTHUECKOH PabOTHL CBOICTBA PacTBOPA YKCYCHOM KHCIIOTHL.

Pacu€THbie 3a1a4u.

BelYUCIEHHsT 10 YpaBHEHHK) XMMHMYECKOH peakuuu (MacChl, OOBEMA,
KOJINYECTBA UCXOMHOTO BEIIECTBA MM MPOAYKTA PEAKIIHH MO M3BECTHBHIM MAcCe,
00BEMY, KOJIMYECTBY OAHOTO H3 NCXOAHBIX BELIECTB HWIH TPOAYKTOB PEAKLINN ).

A3oTCoaeprKalMe OPraHndecKue COSAMHEHHUS.

AMUHOKHCJIOTH KaKk aM{)OTEPHBIC OPraHUYECKuEe cocauHeHud. Ousnueckue
H XHMHYECKUE CBOMCTBA AMMHOKHCIOT (HA MPUMEPE INHLMHA). BHONIOTHYECKOe
3HAYCHUE AMMHOKHUCTOT. [lenTHapl.

benku kxaxk MNpUPOAHBIE BBICOKOMONEKYISIPHBIE coeAuHeHMs. IlepBuuHas,
BTOPHYHAsA M TPETHYHAd CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBa OEIKOB:
TUAPONIN3, ACHATYPALH, KAYECTBCHHBIE PEAKIIUH HA OSKH.

DKCIECPUMEHTAJIBHBIE METOABl H3YYEHHs BEIIECTB H HX PEBPALICHMIA:
HAOMIOAEHHE W OMUCAHHE JEMOHCTPALMOHHEBIX OMBITOB. ACHATYpauHA OENKOB TIPH
HATPEBAHKUM, LBETHBIC PEAKUMN GENKOB.

BbIcOKOMOIEKYIAPHDbIE COCTHHEHHS

OCHOBHEBIC MOHATHA XHMHH BBICOKOMOJNCKYISAPHBIX COCAMHCHHUI: MOHOMED,
MOJTUMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOMUMEPH3ALHH, CPEAHAS MOJICKYIAPHAT
macca. (OCHOBHBIE METOABl CHHTE3a BBICOKOMOMNEKYISAPHBIX COCAUHCHHH —
MOTHMEPHU3AINS U MOMUKOHACHCAIIHS.

DKCIECPUMEHTAJIBHBIE METOABl H3YYEHHs BEIIECTB H HX PEBPALICHMIA:
O3HAKOMJICHUE ¢ 00pa3laMHi MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACE,
Kay4YyKOB.

MeXnpeaAMETHEIE CBA3H.



Peanuzauus MEKIIPEAMETHBIX CBAZCH IPH U3YYCHUHM OPTAaHUYECKON XHMHUH B
10 Knacce OCYIIECTBIACTCA 4Yepe3 HCIONB30BAHHE Kak OOLIHMX €CTECTBEHHO-
HAYYHBIX TIOHATHIL, TAK W MOHATHH, SABJIAIOIUXCA CHCTEMHBIMHA A1 OTACIIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO LHKIIA.

OO01He eCTECTBEHHO-HAYYHEIC MOHATHA. ABIICHUE, HAYUHBIH (PakT, runoresa,
3aKOH, TEOpUs, aHANM3, CHHTE3, Kiacchu(pukanud, NepuoInyHOCTh, HAOMIOACHNUE,
U3MEPEHHE, IKCIIEPHUMEHT, MOJICTTHPOBAHUE.

dusuka; MaTepus, SHEpPrus, Macca, aroM, 3IEKTPOH, MOJIEKyJa,
JHEPreTHYECKUI VYPOBEHB, BEIIECTBO, TEM0, OOBEM, arperatHoe COCTOSIHUE
BEIIECTRA, (PU3MUYECKHE BETMUHUHBL M €TUHHIBI HX H3MEPEHUSL.

buonorud: KieTka, opraHu3M, Ouocepa, oOMEH BEIIECCTB B OPraHu3Me,
doTocuHTe3, OHOMOTMYECKM AKTHBHBIC BEIISCTBA (OCNKH, YITICBOIBI, JKHPHI,
(EePMEHTEI).

["eorpadus: MHHEpANBI, TOPHBIE MOPOAB], TIONE3HBIE HCKOMACMEIE, TOTLTHBO,
peCypCHL

TeXHOIOrusA; TMHIIEBBIE MPOAYKTH, OCHOBB PalMOHAJIBHOIO ITHTAHMS,
MOIOIIHE CPEACTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE TIPETApAaThl, MAaTEPHAIIEL U3
UCKYCCTBEHHBIX H CHHTETHYECKUX BOJIOKOH.

11 KZIACC
OBIINAA H HEOPTAHHYECKASA XUMUA

TeopernuecKHe 0CHOBbI XHMHH

XUMHYECKHH 3neMeHT. ATOM. SApo aroMa, H30TOMBL  JIEKTPOHHAA
000I0uKa. DHEPreTHUCCKHE YPOBHM, MOAYPOBHH. ATOMHBIE opdutanm, s-, p-, d-
3neMeHTE. OCOOCHHOCTH paclpedcsieHud SIICKTPOHOB MO OpOHTANAM B aroMax
3NEMEHTOB MEPBBIX YETHIPEX MEPHOAOB. INEKTPOHHAA KOHPUTYPaLKs aTOMOB.

[lepuoaudeckuii 3aK0H U lleprnoanyecKad CUCTEMA XUMHUUYCCKUX 3JIEMEHTOB
H. U. Menaeneepa. CBs3b NEPHOAHYCCKOTO 3aKOHA M Tlepnoandeckod CUCTEMEI
xuMudeckux eMeHToB JI. M. Menneneesa ¢ COBPEMEHHOH TEOpHEH CTpOeHHA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSA CBOHCTB XHMUYECKHUX JJIEMEHTOB H
00pasyeMBIX MMM MPOCTHIX U CHOXHBIX BEMICCTB MO CPyNNaM M MEPHOJAM.
3HaYCHHE IEPHOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenne BewecTBa. XWMMHYECKAad CBA3b. BHABI XHMHMYECKOH CBA3M
(KOBAJICHTHAs HEMOJIAPHAsA M TONApHAA, HOHHAA, METALTMYECKas). MexaHn3Mel
o0pa3oBaHHud KOBAQJICHTHONH XHMHYECKOH CBs3M (OOMEHHBIE M OOHOPHO-
aKUENTOPHBIH). BomopogHas cBa3b. BaleHTHOCTH. DNEKTPOOTPHLATEIBHOCTE.
Crenene okucneHns. MOHBL KATHOHBI U AHHOHBL.



Bemecrea MONEKYIAPHOTO W HEMOJIEKYJIAPHOTO  CTPOCHHA.  3aKOH
MOCTOSHCTBA COCTABA BEIIECTBA. THUMBL KPUCTAIMYECCKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT THIIA KPHCTAJUTHYECKON PEeIIETKN.

[ToHsATHE O MUCTIEPCHBIX CHCTeMaX. VICTHHHBIE U KOJUTOUAHBIE PacTBOPHIL.
Maccogad 10714 BEIIECTBA B pacTBOPE.

Knaccudukauus HECOPraHUYECKUX COCOUHCHHIA. HomMmenknarypa
HCOPTaHUYECKUX BEIICCTB. ['¢HETHYECKas CBA3b HEOPTaHWYECKHX BELICCTB,
MIPHHAMICKAILINX K PA3ITAYHBIM KJIACCAM.

Xumuueckads  peakuua.  Knaccupuxkaups  XAMHMUYSCKHX — PEaKUuMi B
HEOPTAHUYECKOH M OPraHMYeCKOW XMMHH. 3aKOH COXPAHEHUA MACCHl BELIECTB,
3aKOH COXPAHECHMS H MPEBPALIEHN SHEPTHU PU XUMHUECKUX peaklUsX.

CKOpOCTh peakiyi, €€ 3aBHCHMOCTB OT pasnuyHbIX (pakTopoB. OOpaTUMble
peakuuu, XuUMHYeCKOoe paBHOBecHe, DaKTOphl, BIHAIIHE HA COCTOSHUE
XUMH4YeCKOT0 pagHoBecud. ITpunnumn Jle [larense.

DONEeKTPONUTHYECKad aAucconranusi. CHIBHEIE H caadbie AIeKTpoanTel. Cpeaa
BOAHBIX PACTBOPOB BEIICCTB. KUCIIAA, HEATPAIBHAA, [CIOYHAS.

OKUCTTUTENBHO-BOCCTAHOBHTEBHBIC PEAKLIVH.

OKCIEPHMECHTATBHBIC METOABI H3YYCHHA BEILECTB M HMX [PCBPALICHMIA:
JeMoHcTpauus Tadmun «Ilepnoanueckas cCHCTEMa XUMHUYCCKHX 3eMenToB . W
MeHneneepa», N3y4eHUE MOACNEH KPUCTAINIMYECKUX PEIIETOK, HAOMIOACHUE W
ONMUCAHUE ASMOHCTPALMOHHBIX H JTA0OPATOPHBIX OMBITOB ( Pas/IOKEHUE NMEPOKCUIA
BOAOPOJA B MPUCYTCTBHHU KATAIM3aTOPa, OMPEACICHUE CPEABl PACTBOPOB BEIICCTB
C MOMOINBK) YHHUBEPCATBHOIO HWHAMKATOPA, PEAaKIMd HOHHOTO OOMEHA),
MPOBEACHNE MPaKTU4YeCKO padoTHl « BiusHNE pasmUUYHBEIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKOHN PeaKLm».

PacuéTHrie 3a0a4H.

PacyéTel MO yPAaBHCHHAM XHMHYECKHX pPEAaKUWi, B TOM YHUCIE
TEPMOXHMHYECKHE PACUYETHI, PACYETHI € HCIONB30BAHHEM IMOHATHS «MACCOBas
JIOJISL BELECTBAY.

Heoprannuyeckass XumMus

Hemeramnel,  [lonmoxkenne Hemeramtos B Ilepuoanueckoil  cucreMe
XuUMHYecKknx 3eMeHToB [, M. Mennaeneera U 0cOOEHHOCTU CTPOSHHS aTOMOB.
dusHyeckue CBOWCTBA HEMETANIOB. AJUTOTPONHS HEMETAUIOB (HA MpUMEpE
KHcIopoda, cepsl, pocdopa u yrnepoaa).

XHWMHUYECKHE CBOMCTBA BAXKHEHINMX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma M KpPeMHHA) H  HMX  COCOUHEHHH  (OKCHJIOB,
KHCIOPOACOACPIKALINX KACOT, BOAOPOAHBIX COCAUHCHHMN ).

[IpuMeHEHHE BOKHEHILIMX HEMETAIUIOB H HX COCAUHCHWH.



Mertamnel. Ilonoxenne metamoB B IIepHOANYECKON CHCTEME XUMHMYECKHX
snemenToB [. M. MengeneeBa. OCOOEHHOCTH CTPOCHUA MICKTPOHHBIX 000I0YEK
aToMOB MeTauioB. O6mme puinyeckue CBo¥CTBa META/LIOB. CIUIABEL METAJLIOB.
DNEKTPOXUMHYECKHA Pl HAIPAYKEHHIH METAJIIOB.

XHWMHUYCCKHE CBOWCTBA BAKHEHILIMX META/UIOB (HATpUH, KalWid, KaJIbLwii,
MarHHii, amiOMHUHMIA, IIMHK, XPOM, JKEIE€30, ME/IB) U UX COSTUHEHUH.

O0mme cnocoOBl MOMYYEHUS METAIOB. [IpUMEHEHHE METAIOB B OBITY H
TEXHUKE.

DKCIEPUMEHTAJILHBIE METOABl M3YUEHUs BEIIECTB H MX [MPEBpPALLEHHIL
M3YUYEHHE KOJIEKIMH «MeTannsl U CIUTaBbD», O0pa3lOB HEMETAINIOB, PEUICHHE
SKCTICPUMEHTAITBHBIX 33434, HAONKACHHE M OMHCAHHE ACMOHCTPALMOHHEBIX H
1a6OopaTOPHBIX OMBITOB (B3aMMOACHCTBHE TMAPOKCHAA ANIOMHHHMA ¢ PACTBOPaMHU
KUCIIOT U ILENOYEH, KAYECTBCHHBIC PEAKIIMH HA KATUOHEI METAIUIOB ).

PacuéTHrie 3a0a4H.

Pacu€Tel MacChHl BEIIECTBA WIM O00BEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH O00BEMY OJHOINO W3 YYACTBYIOIIMX B PEaKIMH BEIIECTB,
pacy&TH MacCHl (00BEMa, KOMMUYECTBA BEIIECCTBA) MPOAYKTOB PEAKLIUHU, €CJIH OJHO
U3 BEILECTB UMEET NMPUMECH.

XHMHSA H )KH3Hb

Pone xuMHH B OOCCIIEUCHHUH JKOJIOTHUYECKOM, IHEPTETHYECCKON M MUIICBOM
0e30MacHOCTH, PA3BUTHH MEAUUWHBL. [IOHATHE O HAYYHBIX METOAAX MMO3HAHMA
BEILICCTB U XUMHYECKAX PECAKLIHIA.

[IpeacraBnenns o006 oOmMMX HAYYHBIX MPUHLMIAX IPOMBILLICHHOTO
MOITYYECHHUA BOKHCHIINX BELICCTB.

Uenosek B MHpe BEILIECTB M MaTEpPHANIOB. BAKHEHIIME CTPOUTEIIBHBIC
MATEpPHATBL, KOHCTPYKIIMOHHBIE MATEPHANBI, KPacKH, CTEKIQ, KEpaMHKa,
MATEPHATEL VI JJIEKTPOHUKH, HAHOMATEpHANBl, OPraHUYECKHE H MHUHEPAJIBHEIE
yAOOpEHMSL.

XWAMHA M 3J0POBBE YENIOBEKA: TPABWIA HCHONB30OBAHUA IICKAPCTBEHHBIX
IPEHaparoB, MpaBmiIa 0E30MaCHOTO UCTIOJIB30BAHMS NPEnaparoB OBITOBON XHMUH
B [TOBCEAHEBHOM JKU3HHU.

MeXnpeaAMETHEIE CBA3H.

Peanuzaumss  MEKNPEAMETHRIX  CBA3CH mpH  W3yueHMH oOwei wu
HEOPTaHUYECKOH XUMHH B 11 Kllacce OCYINECTBIAETCS Yepe3 UCTONB30BAHNE KaK
O0LMX E€CTECTBCHHO-HAYYHBIX TOHATHI, TaKk U [MOHATHH, SBISIOLIKAXCS
CHCTEMHBIMH VI OTASIBHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA,

OO0InMe €CTECTBEHHO-HAYYHBIC MOHATHS. HAy4HBIA (DakT, THIOTE3a, 3aKOH,
TEOpHs, AaHAIM3, CHHTE3, KilacCH(puKalusa, TMNEPUOAUYHOCTh, HAONKOACHUE,
IKCTICPUMEHT, MOACIIMPOBAHUE, H3MEPEHNUE, IBIICHUE.



®du3Hka: MaTEpUA, SHEPTUA, Macca, aToM, IEKTPOH, MPOTOH, HEHTPOH, MOH,
N30TOM, PAAMOAKTUBHOCTE, MOJIEKYJIa, SHEPTETHUECKNiT YPOBEHD, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSHUE BEILECTBA, (PU3HUYCCKHE BEIHYMHBI H eJHHULBI HX
N3MEPEHHS, CKOPOCTE.

buonorus: KiIeTka, OpraHM3M, 3KOCHCTeMa, OHocdepa, Makpo- H
MHUKPOJIEMEHTHI, BHTAMHHBI, OOMEH BEIIECTB B OPraHU3ME.

I'eorpadgmsa; MuHEpabl, TOPHBIE MOPOABI, MONE3HBIE UCKOMAEMBIE, TOMIHBO,
PECYPCHL

TeXHONOruA: XMMHUYECKAd MPOMBINUIEHHOCTh, METAJUTYPrus, MPOU3BOJACTBO
CTPOMTENBHBIX MATEPHANOB, CEIbCKOXO3AMCTBEHHOE MNPOHU3BOJACTBO, MUINEBAs
NPOMBIIIICHHOCTh,  ()apMaLeBTHUYECKAA  MPOMBILILICHHOCTb,  TPOW3BOJACTBO
KOCMETHYECKHX TIPEHaparToB, MPOH3BOACTBO KOHCTPYKUMOHHBIX MAaTCpPHAJIOB,
MEKTPOHHAS TPOMBILUICHHOCTD, HAHOTEXHOJIOTHH.



TUVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHWA ITPOI'PAMMBI [10 XUMWHU
HA BA30BOM YPOBHE CPEAHEI'O OBLLEI'O OBPA30BAHMWA

JIHUHOCTHBIE PE3YJIbTATHI

dIroC COO ycranaenuBaeT TpeOOBaHUSA K Ppe3yJbTaTaM OCBOCHHA
o0y9arIMucs MporpaMM CcpeaHero ofmero o0pasoBaHHd (JIMYHOCTHBIM,
METANPEAMETHEIM M TpeAMETHBIM). Hay4yHO-MeTOoaM4eckod OCHOBOW  and
pa3paboTKH TUIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS NPOTrPaMM CPEAHEro OOWIEro
00pa30BaHus ABIACTCS CUCTEMHO-ACATENBHOCTHBIN TOIXOM.

B COOTBETCTBHM € CHCTEMHO-AEATENIBHOCTHBIM TOAXOAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHMA MpeaMera «XHMHA» HA YPOBHE CPEOHETO
o0nrero oOpa3oBaHNs BRIACIEHB! CIEAYIONINE COCTABNIMIONIHUE:

OCO3HaHHE OOYYAKIMMHCA POCCHHCKOH TpaXkAaHCKOH MJACHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHE), CAMOCTOATENIEHOCTH H CAMOOTIPEACTIEHHED,

HATH4Ue MOTUBALIMH K 00YUEHHIO,

LIEJICHAMNPABJICHHOE PA3BUTHE BHYTPEHHHUX YOEKIACHUI JIMUHOCTH HA OCHOBE
KJIFOUEBBIX HEHHOCTEH M NCTOPUYECKUX TpaauLIMi 0a30BOH HAYKN XUMHH,

FOTOBHOCTD M CHNOCOOHOCTE 00y4HalOMXCA PYKOBOIACTBOBATECA B CBOCH
AEATENBHOCTH LEHHOCTHO-CMBICTIOBBIMH YCTAHOBKAMH, NMPUCYLOUMH UEJIOCTHOM
CHCTEME XUMHYECKOTO 00pa3OBaHus,

HAJIMYUE NPABOCO3HAHUA SKOIOTUYCCKON KYJIBTYPHL U CIIOCOOHOCTH CTABUTH
UENMH U CTPOUTH KU3HEHHBIE MIaHBL.

JIMYHOCTHBIE PE3YNBTATHl OCBOCHHUS MpeAMeTa «XHMHI» NOCTUTATCA B
€AUHCTBE y4eOHOH ¥ BOCHHMTATEIBHOH JEATENBHOCTH B COOTBETCTBUU ¢
TYMAHHCTHYESCKHMH, COIMOKYJIETYPHBIMH, MYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH
W HACATaMH POCCHHCKOr0 TIpayKJAaHCKOro oOOMICCTBA, NPHHATEIMH B OOILECTBE
HOPMAMH W  TIPABHJIAMH  TIOBEACHWA, CNOCOOCTBYIOLUMMH  MpOLECCAM
CaAMOTIO3HAHUS, CAMOPA3BHTU M HPABCTBEHHOIO CTAHOBJICHUS IJTWYHOCTH
00yJaroIXCs.

JIMYHOCTHBIE PpE3yINbTaTBl  OCBOCHUA MpeaMeTa «XHMHSD) OTPAKAKOT
C()OPMHUPOBAHHOCTE ONBITA TO3HABATENBHON M MPAaKTHYECKOH AEATENBHOCTH
00yYarIIIMXCs N0 Peau3allii PHUHATHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIE B
YaCTH:

1) rpaskIaHCKOr0 BOCIIHTAHHSA .

OCO3HAHH4 00YYAIIMMHCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 0043aHHOCTEI,
YBOKCHHA K 3aKOHY U IPABOMOPAAKY;

NPEACTABICHUA O COLUMATIBHBIX HOPMAX W MPaBWIAX MEHKIMYHOCTHBIX
OTHOILCHHH B KOJUICKTHUBE,



TOTOBHOCTH K COBMECTHOH TBOPYECKOM MACATCIIBHOCTH TIPH  CO3AAHHUH
y4eOHBIX MMPOCKTOB, PEIICHUH YUYEOHBIX W MO3HABATENBHBIX 34044, BBITNIOJIHCHUH
XAMUYECKUX IKCIIEPUMEHTOB,

CHOCOOHOCTH TOHWUMATh H NPHHAMATH MOTHBBI, HAMEPCHUA, JIOTUKY H
APTYMEHTHI IPYTUX [P AHANH3E PA3THYHBIX BUIOB YYCOHOM AEATEIBHOCTH,

2) NATPHOTHYECKOr 0 BOCIIHTAHHSA

IIEHHOCTHOTO OTHOIICHHST K MCTOPHYECKOMY M HAYYHOMY HACIIECIHUED
OTEUYCCTBEHHOM XUMMH,

YBAKEHUA K MPOLECCY TBOPYECTBA B OOMACTH TEOPHMH M NPAKTHYECKOTO
MPUMEHEHHS XUMHH, OCO3HAHHA TOrO, YTO AOCTHKCHHS HAYKU €CTh Pe3YINIBTar
IUIMTCTBHEIX ~ HAOMIOACHUH, KPONOTJMBBIX  SKCICPUMCHTANIBHEIX — MTOMCKOB,
MOCTOAHHOTO TPYJA YYEHBIX U TPAKTHKOB;

MHTEPECA M IMO3HABATCIBHEIX MOTHBOB B ITOJYYCHHH W IOCICOYIOLIEM
aHaNu3e HHPOpMAUHH O MEPEAOBEIX AOCTHKCHUSAX COBPEMEHHOW OTEYECTBEHHOIM
XUMUH;

3) AYXOBHO-HPABCTBCHHOT0 BOCIIHTAHUS:

HPABCTBEHHOTO CO3HAHUSA, YTHYECKOTO TOBEACHHA,

cnocoOHOCTH OIIEHUBATh CUTYAIlH, CBA3AHHBIE ¢ XUMHYECKUMH SBIACHUAMH,
U OPUHUMATE OCO3HAHHBIC PEILICHUA, OPUEHTHPYICH HA MOPATBHO-HPABCTBCHHBIC
HOPMBI H LEHHOCTH,

TOTOBHOCTH OLCHUBATHL CBOE TOBCACHUE W MOCTYIKH CBOMX TOBAPHILEH C
MO3WUWH HPABCTBEHHBIX M IPABOBBEIX HOPM M OCO3HAHWE MOCICACTBHH 3THX
MOCTYIIKOB,

4) popMHpPOBAHHSA KYJIBTYPHI 310POBb:

NOHMMaHUs UEHHOCTEH 310poBOro M Oe3omacHoro o0paza  SKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U
MCUXHYECKOMY 3/I0POBBH),

cOOMoNeHNs NpaBUI O€30MacHOro OOpalleHHs ¢ BELECTBAMH B OBITY,
[TOBCEAHEBHOM KU3HU U B TPYAOBOH JCATENBEHOCTH,

MOHMMAHWA LEHHOCTH MPABWJI HHAWBHAYAIBHOIO W  KOJUICKTHBHOTO
0e30MacHOTO MOBEACHUA B CUTYAUHAX, YTPOXKAKMIMX 3A0POBBIO H JKU3HH JTIOACH,

OCO3HAHUA TIOCNEACTBUIA U HENPUATHS BPEAHBIX TPHUBBIYEK (YHOTPEOJICHUA
AJIKOTOJTsA, HAPKOTUKOB, KYPEHHA ),

S) Tpya0OBOro BOCIIHTAHMA:

KOMMYHUKATHBHOH  KOMIETEHTHOCTH B  Y4YeOHO-HCCIEAOBATENBCKOMH
JEATENIBHOCTH, OOIIECTBCHHO TONE3HOH, TBOpUYECKOH M JApyrHxX BHAAX
JEATETBHOCTH,

YCTAHOBKH HA AaKTHBHOE VY4YacTHE B PEIICHHH MPAaKTUYECKUX 3a]a4
COLMAJIBHOM HAIIPABICHHOCTH (B PAMKAX CBOETO KITacca, MIKOJIbI),



MHTEPECa K MPAKTUYCCKOMY M3YUEHHUE) NMpodecchii pasnuyHOro poja, B TOM
YUCJIE HA OCHOBE MPUMEHEHHA MPEAMETHBIX 3HAHUI MO XUMHUH;

VBAKECHUS K TPYAY, JIFOASIM TPYJa U pe3yibTaTaM TPYAOBOH AeATENBHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BHIOOPY HHAMBHAYANBHOH TPacKTOPHH
oOpazomanus, Oyaynieit mpodeccun W peanuzalidil COOCTBEHHBIX SKHIHEHHBIX
IUIAHOB ¢ YYETOM JIHYHOCTHBIX MHTEPECOB, CTIOCOOHOCTEH K XHMHWH, HHTEPECOB U
notpebHocTel 00mecTRa,;

6) IKOJIOTHYeCKOr0 BOCITUTAHMSA

3KONOTHYECKUA LENICCO00PAa3HOTO OTHOIICHUSA K MPHPOAE, KAK HCTOYHHUKY
CYLIECTBOBAHHSA JKU3HH HA 3eMIIE,

MOHMMAHHUA TINOOANBHOTO XapaKTepa 3KONOTHYECKUX MPOoOIeM, BIHSHHA
IKOHOMHUYECKUX MPOLIECCOB HA COCTOAHUE MPUPOIHOIM U COLMATBHON CPE/IBI;

OCO3HAHHA HEOOXOAUMOCTH HCTOJB30BAHHUS JAOCTHKCHHH XUMHH i
PELICHUS BOTIPOCOB PALIMOHATIBHOIO NPHUPOAOCTIONB30BAHKS,

AKTHBHOTO HENPUATHA ACHCTBHH, TPHUHOCAIUUX BPEd  OKPYXKAKOLICH
NPUPOIHON Cpeae, YMECHHsS NPOTHO3UPOBATH HEOJATONPHUATHEIE 3KOJIOTHYECKUE
TIOCJICACTBUA NPEANPHHUMACMEIX ACHCTBUI U MIPEAOTBPAIIATE X

HAIHYUA PA3BUTOTIO 3KOJIOTHYECKOTO MBILUICHUS, JKOJIOTHYECKOW KYIIBTYPHI,
OIBITA OEATENBHOCTH 3KONOTHYECKON HAITPABICHHOCTH, YMEHUA
PYKOBOJACTBOBATHECA UMM B MO3HABATCIBHON, KOMMYHUKATUBHOH U COLMANBHOIA
NPaKTHKE, CMNOCOOHOCTH M YMEHHA AaKTHBHO NPOTHBOCTOATH HACOIOTHH
xeMo(oouu,

7) LEHHOCTH HAYYHOI'O NTO3HAHHS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUA, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILIECTBEHHON MPAKTHKM,

MOHUMAHUA CHEUU(PUKA XWMWH KAK HAYKH, OCO3HAHMUA €& pomum B
(hOpMHUPOBAHHN PALMOHAIBHOIC HAYYHOTO MBILUICHUA, CO3JAHHW LEIOCTHOrO
NPEACTABICHUAS 00 OKPYXKAOMIEM MHUPE KaKk O COUHCTBE MPHUPOIBI M YETIOBEKA, B
MO3HAHUH MPUPOAHBIX 3AKOHOMEPHOCTEH W peleHUH MNOpoONeEM COXPaHCHHS
MPUPOIHOTO PAaBHOBECHH,

yOesxxnéHHOCTH B 0cO0OH 3HAUMMOCTH XMMHH I COBPEMEHHOM
UUBUIH3AIMHY, B €€ TYMAHUCTHYECKOH HAaMpaBACHHOCTH W BAXHOH pONMH B
CO3/IaHUM HOBOH 0a3bl MAaTEPUANBHONM KYJBETYPHI, PEIICHUH ITOOATBHBIX MPoOneM
YCTOHYHUBOTO PA3BUTHA YCITIOBEYECTBA — CBHIPBEBOM, JHECPTETHYECKOMN, THUILICBON U
HKOJIOTHYECKON O€30MaCHOCTH, B PA3BUTUHM MEOULMHEBI, OOCCIEYCHUH YCIOBHM
YCMIEWIHOr0 TPyJAa M SKOJOTHYECKH KOM(OPTHOH JKW3HM KOKOOTO WICHA
odmecTna;

€CTECTBCHHO-HAYYHOW TIPAMOTHOCTH. ITOHUMAHWUA CYIIHOCTH METOAOB
TIO3HAHUA, UCTIONB3YEMBIX B €CTECTBEHHBIX Haykax, COCOOHOCTH HCHONB30BATH



TIOJTyYaeMBI€ 3HAHHA JUTA aHANH3a U OOBICHEHNS SBIEHUI OKPYXKAIOIMETO MHPA H
TPOUCXOJIANINX B HEM HU3MEHEHHH, YMEHHS IeNnaTh 000CHOBAHHBIE 3aKTFOUSHHS HA
OCHOBE HAyYHBIX (akTOB M HMEIOIMUXCA JAHHBIX ¢ TETBE  TOTYyYEHHS
JTOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH  CaMOCTOATENBHO MCHOJB30BAaTH XUMHYECKHE 3HAHUSA JUIA
pemeHus podIeM B peanbHBIX )KU3HEHHBIX CHTYAHSAX,

HHTepeca K MO3HAHUIO H HCCIEIOBATEIbCKOMN AESTENbHOCTH,

FOTOBHOCTM M CHOCOOHOCTM K  HEOPEPBHIBHOMY  OOpa3OBaHHIO H
caM000pa3oBaHNIo, K AKTHBHOMY TIONYYEHHIO HOBBIX 3HAHWI MO XHMHH B
COOTBETCTBHH C )KH3HEHHBIMH MOTPEOHOCTAMH,

HHTEpPECa K OCOOCHHOCTAM TPYJAA B PasTUUHBEIX cepax npodeccHoHaNBHOH
NEATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeaMeTHBIE Pe3ybTaThl OCBOSHHA YUEOHOTO TpeaMeTa « XHMHS» Ha
ypOBHE cpeaHero odiero o6pazoBaHus BKIKOYAIOT:

3HaUMMBle  AIA  (QOPMHPOBaHMS ~ MHPOBO33PEHHA  OOYHAIOIINXCSA
MEKIUCUUIUIMHAPHEIE (MEKIIPEIMETHRBIC) OOMIEHAYYHEIC MOHATHA, OTPAXKAIOINE
LEMTOCTHOCTh HAYYHOH KapTWHBI MHpa H CHEUH(GHUKY METOAOB MMO3HAHMSA,
UCTOB3YEMBIX B €CTECTBCHHBIX HaykaxX (MaTepHsl, BEIIECTBO, JHCPIUsl, ABJICHHUE,
NpoIIece, CUCTEMA, HAYUHHBIH (DAaKT, MPHHIUIN, FHNOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOPHA, HCCIEAOBAHNE, HAOMIOACHHE, N3MEPEHUE, IKCIICPUMEHT U IPYTHUE ),

VHHUBEPCAJIbHBIE YUeOHBIE NEHCTBHs (ITO3HABATENBHBIE, KOMMYHHUKATHBHEIE,

PErYNATHBHEIE ), 00eCcTIeUnBaKOIIHe dhopMupoBaHHE (YHKLIHOHATBHOI
TPAaMOTHOCTH M COLMAITBHOM KOMIIETEHLINH 00y YalOLIHX A,
CIOCOOHOCTD obGyyJarolmxcs HCTIONB30BaTh OCBOCHHEIE

MEKAUCUUTUIMHAPHBIE, MHPOBO33PEHYECKIAE 3HAHUS W YHUBCPCAIBHBIE YYCOHBIC
JECHCTBUA B TIO3HABATEIIBHON H COLHANIBHON NIPAKTHKE.

MetanpeaAMETHEIE PE3YILTATHl OTPAKAKT OBJAJCHHE YHHUBEPCANBHBIMU
yYeOHBIMH  MO3HABATENLHBIMH, KOMMYHHKATHBHBIMH M PETYJIATHBHBIMH
JEHCTBHAMH.

OBnagenne YHHBEPCAJIBHBIMH Y4¢OHbIMH MO3HABATE/ILHBIMH
JeHCTBHAMM:

1) 0a30Bble JOTHYECKHE AeiiCTBHS:

CaMOCTOATCIIEHO  (POpMyNHMpOBaTH M AKTYAJIM3UPOBATE  MpodIeMy,
BCECTOPOHHE €€ PaCCMAaTPUBATH,

ONPEIENATh LENN ACATENBHOCTH, 3aJaBasg NApPAMETPBl W KPUTEPHH HX
JOCTHXKEHUS, COOTHOCUTD PE3YJILTATHL ACATENBHOCTH ¢ NOCTABICHHBIMU LIENAMU,

UCTIONB30BaTh MPH OCBOCHHM 3HAHUN MPUEMBI JIOTHUECKOTO MBINUICHUSI —
BBLACTATh XapaKTePHBIC NPHU3HAKH MOHATHH M YCTAHABIHMBATH HX B3aUMOCBA3b,



HCTIONB30BATE COOTBETCTBYIOIME TOHATUA AJIA OOBACHEHUS OTIACIBHBIX (PAKTOB H
SBJICHMIA;

BHIOMpATh OCHOBAHUS M KPUTEPHM [0 KIACCMPHKAIMH BEIIECTB U
XAUMHYECCKUX PEAKLHAI;

YCTAHABIMBATD TPHYUHHO-CICACTBEHHBIE CBA3M MEKIY H3YYACMBIMH
ABJICHUAMH,

CTPOMTh JIOTHYECKHE PACCYXACHUS (MHAYKTHBHBIC, ACAYKTHBHBIE, [IO
AHAJIOTHH), BBIBIATh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PaCcCMAaTPUBACMBIX
ABJICHUAX, (OPMYTHPOBATE BHIBOJBL U 3aKITFOUYCHH,

NPUMEHATH B MPOLECCE MO3HAHUS, UCTIONB3YEMBIE B XMMHH CHMBOJHYECKHUE
(3HAKOBBIC) MOACITH, TPeoOPA30OBBIBATE MOACIBHEIC TIPEACTABICHUS — XHMHYECKUM
3HAK (CHMBOJ) »3JIEMEHTa, XHMHYECKad (opMysa, YypaBHEHHE XUMHMUYECKOH
peakuMM — IpH PCLICHHM YYEOHBIX TIO3HABATENIBHBIX M TPAKTHYECKUX 3344,
MIPUMEHATH HA3BAHHBIC MOJAECIBHBIC MPESACTABICHUA O/ BEISIBIICHUSA XAPAKTEPHBIX
MPU3HAKOB H3YYaeMBIX BEMICCTB U XUMUYECKUX PEAKIIHI,

2) 6a30BbIe HCCICA0BATEILCKHE AeHCTBHA:

BIAJIETH OCHOBAMH METOAOB HAYYHOrO MO3HAHWA BEIIECTB H XUMHYECKHX
peaxiuii;

(pOpMYIUPOBATH LIENH U 3372491 HCCIETOBAHN, HCIIOIB30BATE IOCTABICHHBIE
H CaAMOCTOATENBHO CPOPMYIMPOBAHHBIC BOMNPOCHL B KAYe€CTBE HHCTPYMEHTA
MO3HAHUS U OCHOBHL AJA (POPMHUPOBAHUA THIIOTE3BI MO MPOBEPKE MPABIIBHOCTH
BBICKA3BIBAEMBIX CYKACHUIM;

BIAJCTh HABBIKAMH CAMOCTOSTENIBHOTO IUIAHHPOBAHHS W [POBEACHHUSA
YAICHUYECKUX SKCIIEPUMEHTOB, COBEPILCHCTBOBATE YMECHUS HAONMIOOATEH 34 XOOOM
Mpolecca, CaMOCTOSTENBHO TMPOTHO3MPOBATh €ro pesynsrar, (GOpMyJIHPOBAThH
0000IEHNS 1 BEIBOIBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIBTATOR UCCIEI0OBAHN,
COCTABIATE OOOCHOBAHHEI 0TUYET O NPOAETaHHOI padoTe,

OpHOOPETaTh ONBIT  YYEHHUYECKOH HCCHENOBATENBCKOH W MPOEKTHOM
OEATENIBHOCTH, MPOABIATE CHOCOOHOCTh M TOTOBHOCTE K CAMOCTOATENIBHOMY
MOUCKY METOJOB PELICHUA TPAKTUYCCKUX 34434, NPUMEHEHHE) Pa3ITHYHBIX
METOIOB MMO3HAHUA.

3) paGoTa ¢ uHopmaumeii:

OPUEHTUPOBATECA B PA3IMYHBIX HMCTOYHMKAX HHPpopMauumu (Hay4dHO-
MOMyJispHAs JUTEpaTypa XUMHUYECKOTO COACPKAHHs, CIPAaBOYHBIE MocoOus,
pecypchl VHTEpHETA), aHaNU3HPOBaTh HH(POPMALME) PAslUYHBIX BHAOB H (OPM
MpEACTABICHUS, KPUTHYECKH OlICHUBATh eé JAOCTOBEPHOCTH H
HETPOTUBOPEYUBOCT;



(hOopMyTHpOBATE 3aNPOCH M MPUMEHITh PA3TUYHBIE METOABI MPH TOUCKE H
otOope wuHPopMaluK, HEOOXOAUMON JNs BHIMOMHEHHS Y4eOHBIX 3a7ayu
OIpeAeNE€HHOr O THIA,

npuo0peTaTh OMBIT HUCMONB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3IMYHBIX MTOUCKOBBIX CHCTEM,

CAMOCTOATENIBHO  BHIOMpPATh  ONTHUMAIBHYIO  (OpMy  IPEICTABICHUA
nHpopMAaLH (CXeMBl, rpaduKH, JHarpaMMEL, TAOIHMLEB, PUCYHKH M APYTHE),

HCTIONIB30BATE HAYYHBIH S3BIK B KadecTBE cpeAcTtBa mpu padore ¢
XHMHYECKOH HHPOPMALMEH: NPUMEHATb MEXKIPEIMETHBIE ((PU3MYECKHE W
MAaTEMATHUYCCKHE ) 3HAKN H CUMBOJIBIL, (POPMYJIBI, aOOpEeBHATY PBl, HOMEHKIIATYPY,

HCTIOJI30BaTE M TMPeoOpa3oBBIBaTh  3HAKOBO-CUMBOJIMUYECKHE CPEACTBRA
HACTSTHOCTH.

OBJaieHHe YHHBEPCANbHBIMH KOMMY HHKATHBHBIMH ACiiCTBUSIMH:

3a/1aBaTh BOMPOCH! MO CYLIECTBY 00CYKTAeMOH TEMBI B XOJ€ JHANOTA U/HIH
OUCKYCCHHM, BBICKA3pIBaTh  HACH, (OPMYIHPOBATH CBOH  TIPEAJIOMKECHHSA
OTHOCHUTENIBHO BBITIOJTHEHUA MIPEAJIOKECHHON 3aa4H;

BBICTYTIATE C TIPE3CHTALHCH pe3yNbTAaTOB IMO3HABATEIBHOM ACATENBHOCTH,
TIONMYYECHHBIX CAMOCTOATENILHO HIIH COBMECTHO CO CBEPCTHUKAMY TIPH BBHITOJHEHHUN
XHUMHYECKOTO IKCIEPUMEHTA, MPAKTHUECKON paboThl MO HCCISAOBAHUIO CBOMCTB
U3yYaEMBIX BEIIECTB, peanu3alu yueOHOro mpoekTa U GOpMyIUPOBATh BHIBOJBI
MO pe3yabTaraM NPOBEASHHBIX HMCCICAOBAHUN MYyTEM COINACOBAHUA MO3ULMH B
X0/e 00CYKIeHUs 1 OOMEHA MHEHUSMHU.

OBJajicHHEe YHHBEPCANbHBIMH PeryJIITHBHBIMH ACiiCTBUSAMH:

CAMOCTOATENBHO TIAHHPOBATH M  OCYINECTBIATE CBOK) IMO3HABATEIIBHYIO
AESITENBHOCTD, OTpeJeNds €€ LUSIM W 3aJaqyd, KOHTPOJIHPOBATh M 1O MeEpe
HEOOXOAUMOCTH KOPPEKTHPOBATh TNpeAjIaracMblii  afOPUTM  ACHCTBHMIL  TIpH
BBIMIOJTHEHUH YYEOHBIX W WCCICIOBATENBCKUX 3a7ad, BeIOMpare Hauboee
2 PeKTUBHEBIA CMOCO0 HMX PEIIeHHS ¢ YYETOM MOJYYCHHMS HOBBIX 3HAHWE O
BEMICCTBAX U XUMHYECKHX PEAKINAX;

OCYIIECTBIATE CAMOKOHTPOMBL CBOCH ACATENBHOCTH HA OCHOBE CaMOaHanIu3a
U CAaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

IIpeaMeTHBIE pE3yNBTATEL  OCBOCHHA Kypca «OpraHuyeckas XUMHL»
OTPAKAIOT:

c(OPMUPOBAHHOCTD MPEACTABICHMA O XMMHMYCCKOH  COCTaBIAIOMICH
€CTECTBCHHO-HAYYHOH KAPTHHBI MHpa, POJIH XHMHH B I[O3HAHHH SABJICHUH



npupoAs, B (JOPMHPOBAHMH MBIIUICHHs W KYJABTYPHl JIMYHOCTH, €€
(PYHKIIMOHATBHO MPaMOTHOCTH, HEOOXOAUMON TSl PEILICHUS MPAKTHYCCKHUX 33124
U 3KOJIOTHYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3/I0OPOBBE) U NPHPOJHOMH
cpene,

BIAJCHHE  CHCTEMOH  XUMHYECKHMX  3HAHWHA, KOTOpad  BKIIIOYACT:
OCHOBOTIOJIATAOIIHME TOHATHA (XUMHYCCKHI DIEMEHT, AaroM, JJIeKTPOHHAA
000JI0YKa aTOMA, MOJIEKYJIA, BAICHTHOCTD, 3NIEKTPOOTPHLIATENEHOCTD, XUMHYCCKAS
CBA3b, CTPYKTYpHas (opmyna (pa3BépHyTad W COKPAIIEHHAA), MOJIb, MOJIApHas
Macca, MONAPHBIA OOBEM, YITICPOOHBIA CKeNeT, (QYHKUHOHAIBHAA TPYyNNa,
paguKan, U30MEPHsl, U30MEPBL, TOMOJIOTHYECKUHA PAA, TOMOIIOTH, YITICBOAOPOARI,
KHCIIOPOA M a30TCOACPIKAIIHUE COEAHMHEHHI, MOHOMEp, MOIHMEP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYIISPHBIE COCAMHEHHUSA);, TEOPUH U 3aKOHBI (TEOPUs CTPOCHHA
OpraHH4ecKHX BeulecTs A. M. ByTnepoBa, 3aKOH COXPaHEHHS MAcCCHl BEILECTB),
3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XUMHH, MHUPOBO33PECHUYCCKUE 3HAHUA,
JNSKAINE B OCHOBE IMOHUMAHHA TPWYMHHOCTH M CHCTEMHOCTH XHUMHYECKHX
ABNCHUN, (AKTONIOTHYECKUE CBEOCHHUA O CBOMCTBAX, COCTaBE, MOJNYYCHHUH W
GE30MacCHOM HCHIOIB30BAHUH BAKHECHIONX OPraHWYeCKUX BEILECTB B OBITY H
NPAKTHYECKON ACATENBHOCTH YENOBEKA,

c(OPMHUPOBAHHOCTE YMCHHH BBIABIATH XAPAKTCPHBIC MPU3HAKH TOHATHH,
YCTAHABIUBATL MX B3aHMOCBA3b, UCIOAB30BATE COOTBETCTBYIOIIUE MOHATHA NPU
OIMHCAaHHHU COCTABa, CTPOCHHS H IIPEBPALIICHUIA OPraHHYeCKHX COCTHHEHHI,

C(pOpPMHPOBAHHOCTE YMEHHUH HCNONB30BATh XUMHYECKYEH) CHMBOJIUKY JUIA
COCTABIICHUS MOJIEKYJISPHBIX H CTPYKTYPHBIX (PasBEPHYTOM, COKpAILEHHOI)
GOpMyNn OpPraHHYEeCKHMX BEIIECTB M YPAaBHCHHH XUMHWYECKUX PeaKIMid,
W3TOTABJIUBATE MOJENH MOJICKYJl OPraHHYECKUX BELICCTB AJIA WLUIIOCTPALUA HX
XHUMHYECKOTO ¥ NIPOCTPAHCTBEHHOIO CTPOCHUA,

c(OPMHUPOBAHHOCTE YMCHUHN YCTAHABIUBATE NPUHAMICKHOCTE H3YYCHHBIX
OPTaHMYECKUX BEIUECTB IO HX COCTABY M CTPOCHHID K ONPEACIEHHOMY
KIAcCy/TPyIIe COCAMHEHHH (YIIEBOAOPOABI, KHCIOPOA H  a30TCOACPKAIUe
COCHUHEHHNA, BBICOKOMOJEKYISPHBIE COSOMHEHHA), JAaBaTh HM HA3BaHHA [0
cucteMaTHueckoii HoMeHknatype (IUPAC), a Takke MPUBOAUTL TPUBHAIBHEIC
HA3BAHUs OTACNBHBIX OPraHMYECKHUX BEIIECTB (B3THICH, MPONUICH, ALCTHUICH,
ITUICHTTIMKONb, TIHIEPHH, (PeHO, (POopManbACTUA, ALCTANBACIH/, MYpPaBbHHAA
KHCJIOTA, YKCYCHAsA KHCIIOTA, OJICHHOBAA KHUCIIOTA, CTEAPHHOBAA KUCIJIOTA, TTIHOKO3A,
(pyKTO3a, Kpaxmal, UeJToa03a, TJIHLHH ),

CcOPMHPOBAHHOCTE YMECHHMA ONPEACIATE BHUABI XUMHYCCKOW CBA3H B
OPTraHHYECKUX COCOHHECHUAX (OINHAPHEIC U KPATHEIE ),



C()OPMHUPOBAHHOCT YMEHWSA MPUMEHATH TMOJOKCHHS TEOPHM CTPOCHUA
opranH4eckux BewecTB A. M. Bytnepopa mis oObsACHEHHS 3aBUCHMOCTH CBOCTB
BEIIECTB OT HX COCTABA M CTPOCHHS, 3AKOH COXPAHEHWA MACCHI BEIICCTR,

c)OPMHUPOBAHHOCTE  YMEHHIl  XapPaKTEPHU30BATh  COCTaB, CTPOCHHE,
(¢n3nyecKue U XHMHYECKAE CBOWMCTBA TUNHYHBIX IMPEACTABUTENECH Pa3IHYHBIX
KIacCOB OPraHHYECKHX BEILUECTB (METaH, 3TaH, 3TUJCH, MPOMWICH, alETHIICH,
OyranueH-1,3, metunOyraauen-1,3, OSH301, METaHOJ, 3TAHOJ, STHIEHIIHKOb,
TJIUIECPUH, (JEHON, aleTANbASTHA, MYPaBbHMHAd M YKCYCHAs KHCIOTHI, TJIFOKO3a,
KpaxMaJi, LEUTION03a, aMHUHOYKCYCHAS KHCIO0TA), HUTFOCTPUPOBATh TEHETHUYECKYIO
CBA3b MEXAY HMUMH YPaBHEHWSIMH COOTBETCTBYIONIMX XHMHYECKHX PEAKIMH ¢
WCIOIB30BAHNUEM CTPYKTYPHBIX (OPMYIL,

c(POPMUPOBAHHOCTh YMEHHUS XAPAKTEPH3OBATh HCTOYHUKH YIJIEBOAOPOAHOTO
ChIpbd (He(Tb, NPHPOOHBIA Ta3, Yrojab), Ccnocodbl HX MnNepepadboTKH U
MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB NepepadoOTKH;

c(OPMUPOBAHHOCTh YMEHHH MPOBOAUTE BBIYUCICHUS MO XHMHYECKHM
YPAaBHCHHAM (MacChl, 00BEMA, KOTMYECTBA MCXOJHOTO BENISCTBA WM MPOAYKTA
PEaKIUU TO W3BECTHBIM Macce, O0BEMY, KONHYECTBY OJHOIO M3 HCXOAHBIX
BEIICCTB WIIH NPOAYKTOB PEAKIHHU ),

c(OPMHPOBAHHOCTh YMEHMII BIAJACTh CHCTEMOH 3HAHHHA 00 OCHOBHBIX
METOJAX HAYYHOIO MO3HAHUSA, UCTIONB3YEMBIX B XMMHMH ITPH W3YYCHHUH BELIECTB U
XHMHYECCKHX ABJICHUN (HAOMIOACHUES, H3MEPEHHE, SKCTICPUMEHT, MOICIIMPOBAHNIE ),
WCMOIB30BATh CUCTEMHBIC XUMHYCCKHE 3HAHHUA Ui TPHHATHA PEUICHUNR B
KOHKPETHBIX JKM3HCHHBIX CHUTYAUHsIX, CBjA3aHHBIX € BCIIECTBAMH H HX
TIPUMEHEHUEM,

c(OPMHPOBAHHOCTE YMEHHIA COOMIOAATh MPABUIA NONB30BAHNS XUMHYECKOM
nocyaoid W ma0opaTopHBIM 000pYJOBAHHEM, a TAKKE IMpaBWIa OOpaILEHHI C
BEMICCTBAMH B COOTBETCTBHH C MHCTPYKIMAMH MO BBIMOJHEHUIO JTa0OPATOPHBIX
XUMHYECKUX OTBITOB,

c()OPMHUPOBAHHOCT YMEHWI TUIAHHPOBATH H  BBIIONHATE XHMHWYCCKUIA
HKCIECPUMEHT (TIPEBPALICHH OPTAaHHYCCKHUX BEIICCTB MPH HATPCBAHWH, TOJTYYCHUE
STHJICHA W M3YYEHHE €ro CBOWCTB, KAYECTBEHHBIC PEAKUHM OPraHHYeCKHX
BCIUECTB, ACHATYpauusa OCNKOB NPH HArPEeBaHMH, LBETHHIE peakuuH OCIKOB) B
COOTBETCTBUH C TIPABWIAMH TEXHUKH OC€30MacHOCTH TMpH  OOpalIcHUH ¢
BEIICCTBAMH H  JIADOPATOPHBIM  O0OPYIAOBAHHEM, MPEACTABIATE PE3YNBTATHI
XHUMHYECKOIO JKCTIEPHMEHTA B (POPME 3aNHCH YPABHEHHUI COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHPOBATE BEIBOABL HA OCHOBE 3THX PE3YJILTATOB,

C(OPMHPOBAHHOCTh YMEHHUIl KPUTHYECKH AHAJIM3UPOBAThH XUMHYECKYIO
HHPOPMALIMIO, TMOMYYaEMYK) U3 PA3HBIX HCTOYHHKOB (CPEACTBA MAacCOBOH
nHpopMaimu, MTHTEpHET U APYTUX);



c()OpMHPOBAHHOCT ~ YMEHHH  cOOMIOAATH  OpaBWIA  3KOJIOTHYECKH
HEeNECOO0Pa3HOro MOBEACHUS B OBITY W TPYAOBOH ACATENBHOCTH B LENAX
COXPAHEHHS CBOETO 3J0POBbA H OKPYXKAKIIeH NPHPOAHOH cpelbl, OCO3HABATh
OMACHOCTE BO3JICHCTBHA Ha SKHBBIC OPTraHH3MBI ONPEACNEHHBIX OpPraHHYeCKHX
BEIIECTB, MOHUMAas cMbIcH mokazarensa [IJIK, noscHaATe Ha npuMepax CnocCoOBI
VMEHBIICHNA W NPESJOTBPAIICHUS WX BPEOHOrO BO3ACHCTBAA HA OPraHH3M
YeJIOBEKA,

Wi O0YYAKOMMXCS ¢ OTPAHUYCHHBIMA BO3MOKHOCTAMH 3A0POBBS. YMEHHE
NPUMEHATE 3HAHHSA 00 OCHOBHBIX HOCTYIHBIX METOAAX MO3HAHWS BEILECTE U
XUMHYCCKUX SBJICHHIA,

ANA CHNEnbIX M CNabOBUAAMIMX OOYYAIOIIMXCA. YMEHHE HCIONB30BaTh
penbeHO-TOUCUHYIO cUcTeMy oOo3HaueHui JI. Bpaiing ang 3anucu XUMHYECKHX

bopmym
11 KZIACC

[IpeaMeTHBIE pe3ynbTaThl OCBOCHHA Kypca «OO0WAad W HEOPraHWYECKas
XUMHA» OTPAKAIOT:

C()OPMHUPOBAHHOCTE TPEACTABICHUI: O XHMHYECKOH COCTaBIAKOIIEH
CCTECTBEHHO-HAYYHON KapTHHBI MHpa, pOJMH XHMHH B TIO3HAHHH SIBJICHHMH
NpUpOAEl, B (OPMHPOBAHHU MBIIUIEHUS W  KYJABTYPHl JIMYHOCTH, €€
(DYHKIMOHANBHOH TPAMOTHOCTH, HEOOXOANMOM /T4 PelIeHHI NPAKTHYESCKUX 3a1a4
H SKOJIOTHYECKH OOOCHOBAHHOIO OTHOLUCHHS K CBOEMY 3AOPOBBIO M IPHUPOIHOM
cpenge,

BIAJECHHUE  CHCTEMOH  XWMHUYECKHX  3HAHHNA, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAOLIHE TOHATUA (XHUMHUYECKUH 3MIEMEHT, aroMm, M30ToMm, $-, p-, d-
3NIEKTPOHHBIE OpPOUTANId aTOMOB, HOH, MOJIEKYNIA, MOJb, MOJAPHBIA O0BEM,
BANCHTHOCTh, NIEKTPOOTPULIATENILHOCTD, CTENEHh OKUCIECHUSA, XUMUYECKas CBA3b
(KOBaNEeHTHAs, HOHHAI, METAJLTHYECKAs, BOJOPOAHAS ), KPUCTAILTUYECKAS PEILETKA,
TUOBL  XUMHYECKUX  peakiuii, pacTBOp, OSNCKTPOIUTHI, HEMEKTPOIUTHL,
MEKTPOIUTHYECKAA AUCCOLMALIMSA, OKHUC/IHUTENb, BOCCTAHOBUTEND, CKOPOCTH
XUMHUYECKON PEAKUMH, XHUMHYECKOC PABHOBECHE), TCOPUM W 3AKOHBI (TECOpPUA
BMEKTPONIMTHYECKON auccouuanuu, nepuoandeckui 3akon /. M. Menpeneesa,
3aKOH COXPAHEHUA MACCHl BEIICCTB, 3aKOH COXPAHCHHUS W MPEBPALICHUA SHEPIUAN
Mpd XUMHUYECKUX PEAKUMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUIN A3BIK XHMUH,
MHUPOBO33PCHYCCKUE 3HAHUSA, IICKAILIHE B OCHOBE NOHMMAHHS TIPUYHHHOCTH H
CHCTEMHOCTH XMMHYECKUX SBJICHHU, (DaKTOJOTHYECKHE CBEJACHHS O CBOMCTBAX,
COCTaBE, MONIYYCHUH U O€30IIaCHOM HCTIONB30BAHUH BAKHEHINNX HEOPTAHUYECKHX
BEIIECTB B OBITY M MPAKTHUYCCKOH ACATENIEHOCTH YETIOBEKa,



C(hOPMHPOBAHHOCTE YMEHWIl BEIABIATE XAPAKTEPHBIC NPU3HAKA TOHATHIA,
YCTAHABIUBATE WX B3aHMOCBSA3b, UCIOIB30BATh COOTBETCTBYIOIUNAC MOHATHS IPH
OTIHCAHHHA HEOPTAHHYCCKHX BELICCTB U UX MPEBPALLCHUM,

C(hOpMHPOBAHHOCTE YMEHMIl WCIOJB30BATE XUMWUYECCKYH0 CHMBOJIMKY MAJIA
coctapineHuss (GOpMysl  BEIIECTB H  YPABHCHWA  XUMHYECKHMX  PEAKUWid,
cucTeMaTH4eCcKy0 HOMEHKIATypy (IUPAC) U TpuBHANBHEIE HAa3BaHUS OTIEIBHBIX
HEOPTaHHYECKUX BEIICCTE (yrapHblil ras, YOJIEKHCHBIA ras, aMMHak, rariéHas
U3BECTh, HETAlIEHAS U3BECTh, MUTHEBAA COJA, MUPUT U APYTHUE),

c(POPMHUPOBAHHOCTE YMEHHUH OMPEACTITh BAICHTHOCTE U CTETICHL OKUCIICHUS
XUMHYECKHX HJIEMEHTOB B COCAMHEHHUAX Pa3sfMYHOTO COCTaBa, BUJ XUMHYECKOMH
CBA3H (KOBAJICHTHAS, UOHHAA, MCTAJUIMYECKAA, BOAOPOOHAS) B COCOMHEHUAX, THII
KPUCTAIUVIMYECKON PEIETKH KOHKPETHOrO BELISCTBA (ATOMHAsA, MOIEKYIIAPHAS,
HOHHAA, METAJUIMYECKAA ), XapaKTep CPeAbl B BOAHBIX PACTBOPAX HEOPraHHYECKUX
COCTUHCHHA,

c(h)OPMHPOBAHHOCTH YMEHHH YCTaHABJIUBATh MPUHAVIEIKHOCTD
HEOPraHMYECKUX BEIIECTE MO MX COCTaBY K OMNPEACNEHHOMY KJIACCY/Tpymme
COCTUHEHHH (MPOCTHIE BEIECTBA — METALIBL H HEMETAJUIBI, OKCHABL, OCHOBAHHUA,
KUCJIOTHI, aM(POTEPHBIE THAPOKCH/IBL, COJTH);

c(POPMHUPOBAHHOCTE YMEHHI1 PaCKPBIBATh CMBICT MEPHOANYECKOTO 3aKoHA [,
H. Menaeneesa 1 JeMOHCTPHPOBATE €70 CHCTEMATUMPYIOMIYIO, O0BACHUTENBHYIO
H POTHOCTHYECKYIO PYHKLNMN,

C(hOPMHPOBAHHOCTE YMEHWH  XapaKTEPU30BATH SJICKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHX 31¢MeHTOB 14 mnepuogor Ilepuoandeckoil CHCTEMEI
xumMuueckux smeMeHtoB . M. Mengeneepa, MCHONB3YA IMOHATHA «S-, p-, d-
3JIEKTPOHHBIE opOuTanu», «IHEPTETHUECKUE YPOBHI», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHUSA CBONCTB XMMHUYECKHX AJIEMEHTOB U UX COCAUHCHHIA
no nepuoaam u rpynnam Ilepuoauveckoil CUCTEMBI XUMHYECKHX 371eMeHTOB [1. U,
Menneneesa;

C(pOpMHPOBAHHOCTE YMCHHMH  XapakTepu3oBaTh (OMHCHIBATH)  OOMIME
XAMUYECKAE CBOWCTBA HEOPraHHYECKHX  BEIICCTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATE CYIUCCTBOBAHHE T'CHETHYCCKON CBA3M MEXKAY HEOPTaHUYCCKUMH
BELICCTBAMH € ITOMOIUBK) YPABHEHHI COOTBETCTBYOIIUX XUMHYCCKAX PEAKLIAI,

C(hOpPMHPOBAHHOCTE YMEHWA KIACCUPHUHMPOBATE XUMHUYECKUE PEAKLMH TIO
Pa3UYHBIM NMpU3HAKAM (YUCIY M COCTaBY PEarHpYIOIIMUX BEIIECTB, TEIIOBOMY
3pdexTy peakmu, U3SMEHCHHIO CTCIEHEH OKHCICHHS 3JIEMEHTOB, OOpPaTUMOCTH
peakuuy, yYaCTHIO KaTanu3aTopa),

c(h)OPMHPOBAHHOCTb YMEHHIl COCTaB/IITH YpAaBHEHHs PEaKLUil pa3THYHBIX
TUMOB, NOJIHBIC U COKPALIEHHBIE YPABHEHHA PEaKLMii HOHHOTO 00OMEHA, YUUTHIBAA
YCIIOBHS, IPU KOTOPBIX 3TH PEAKIUH UAYT OO KOHLA,



C(hOPMHPOBAHHOCTE YMCHUH MPOBOAUTH PEAKUWH, [MOATBEPKIAOLIHE
KAYCCTBEHHBI COCTAB PA3IMYHBIX HEOPraHMYECKHX BCILECTB, PACIIO3HABATH
OTBITHBIM IMYTEM HOHBL, TIPUCYTCTBYIOIIKAE B BOJHBIX PACTBOPAX HEOPTAHHYECCKHX
BELICCTB;

C(hOPMHPOBAHHOCTE YMCHHHA  PACKPHIBATE  CYIIHOCTH  OKUCIHTENBHO-
BOCCTaHOBUTENBHBIX PEAKIUH MOCPEACTBOM COCTABICHUS ANICKTPOHHOTO OalaHca
3THX PeaKIHH;

c(POPMHUPOBAHHOCTE YMEHHH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOI
peakIMy OT Pa3au4HBIX (PAKTOPOB; XapPaKTEP CMEUICHHA XUMHYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHErO Bo3AekcTBuA (mpuHuun Jle [latense);

C(hOPMHPOBAHHOCTE YMEHHI XapaKTEPHU30BATh XHMHYCCKHE [MPOLECCHI,
JEKAWKE B OCHOBE NMPOMBILIJICHHOIO TONYYEHUA CEPHONM KUCIIOTH, AMMHAKA, a
TaKke CHOPMUPOBAHHOCTE MpeACTaB/ICHHH 00 OOIIMX HAYYHBIX NPUHLMIAX H
3KONOTHYECKUX MPOoONeMax XHMHYECKOTO IPON3BOACTEA,

c()OPMHUPOBAHHOCTE YMEHHWIl TPOBOAMTH BBIYUCJICHUS € HCHOIB30BAHUEM
MOHATHS «MAccoBas AOJs BEILECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHIl rasoB
MpU XUMHYECKUX PEAKIHsIX, MAcChl BEINECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEMISCTBA, MAcCe WIH O0BEMY OJHOTO M3 YYACTBYIOUIMX B PEaKIHUU
BEIIECTB, TEMIOBOro 3(@dekTa peakiu HAa OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BECLICCTB, IPEBPALLCHAA W COXPAHCHUA SHEPTHH,

C(hOpMHPOBAHHOCTE YMEHUH COONMIOAATH IPABUIIA MONB30BAHUA XUMHYECKOM
nocygoi u nadbopaTopHeIM OOCOPYAOBAHMEM, a TaKKe IpaBuiaa oOpalleHHs ¢
BEIICCTBAMH B COOTBETCTBUH ¢ MHCTPYKUHUSAMHW TO BHIMOTHEHHUIO JTAOOPATOPHBIX
XAMUYECKHX OIBITOB,

C()OPMHUPOBAHHOCTE YMEHHUIl IUITAHWMPOBAaTH W  BBHINOJHATE XUMHYECKHIA
KCIEPHUMEHT (PA3IOKEHUE MEPOKCHIA BOAOPOAA B MPUCYTCTBUH KAaTaau3aTopa,
ONpEACNEHUE CpeAbl PacTBOPOB BEIIECTB ¢ NOMOIIBK)  VHHBEPCATIBHOIO
MHAUKATOpa, BIUSHHE Pa3IN4HBIX (PAKTOPOB HA CKOPOCTH XMMHYECKOH peakiu,
peakuHn HOHHOrOo OOMEHA, KAaueCTBCHHBIC PEakUMH Ha Ccynbdar-, kapOoHAT- U
XJIOPHA-aHUOHBI, HA KATHOH AMMOHWS, PEIICHHUE DKCICPUMCHTAIIBHBIX 34049 10
TemMam «MeTtamuiel» n «HeMmeTamne») B COOTBETCTBHM C TPABUIAMH TEXHUKH
0e30MacHOCTH IpH OOPALICHUH ¢ BELISCTBAMH H JTAO0PATOPHBEIM 000PYAOBAHHUEM,
MPCOCTABNATE PE3YNBTATHL  XHMHMYECKOTO JKCICPUMEHTa B (dopMe 3amucu
YPaBHEHHH COOTBETCTBYIOIIMX peakuuili U (GOpMyNUPOBaThH BHIBOJABI HA OCHOBE
3THX PE3YNIBTATOB,

C()OPMUPOBAHHOCTE YMEHHH KPUTHYECKH aAHAIU3HPOBATE XUMHYECKYE)
MH(POPMALIMIO, TOMYYAEMYK) W3 Pa3HBIX HCTOYHHKOB (CPEACTBA MACCOBOH
KOMMYHHKaIMH, UHTEpHET ¥ APYrHX),



CpOPMHPOBAHHOCTE  YMEHHH  CcOOMIOAATH  TMpaBHIA  DKOJOTHYECKH
NEnecO00pPasHOrO MOBEACHUA B OBITY M TPYJAOBOH JEATENBHOCTH B LENAX
COXPaHEHHUsI CBOCCO 3M0POBbs H OKpYXKalOMIeH NPHPOAHOH CpeApl, 0CO3HABATH
OMACHOCTE BO3ACHCTBHA HA SKUBBIE OPraHU3MBI ONPEACIEHHBIX BEIUIECTB, [IOHUMAs
cmbicn mokaszarens [1/IK, moscHaTe Ha npumepax ¢nocoOBl YMEHBIUCHHS H
NPEIOTBPALLCHHS X BPEAHOIO BO3ACHCTBHAA HA OPTaHHU3M YEIOBEKA,

g 00YYaIoMXCA ¢ OrPAHHYCHHBIMH BO3MOXKHOCTAMH 3HOPOBBA. YMCHHE
NPUMEHATE 3HAHUA 00 OCHOBHBIX AOCTYIHBIX METOAAX TO3HAHUA BEIICCTB W
XUMHYECKUX ABICHHH,

g cnenbix uo cnaboBUAAIMX OOYYarOMIMXCS: YMEHHE HCIOJIB30BaTh
pPENbEePHO-TOYCHHYE) CHCTEMY 0003HaueHHH JI. Bpaiing ans 3amucH XUMHYECKHX

popmyn.



TemaTtHYecKoe MITAHUPOBAHHE C YKA3aHHEM KOJHYECTBA aKAZEMHUYECKHX YacOB, OTBOAUMBIX HA OCBOCHHE KaXKIOH TeMBI y4eOHOTro
npeaMeTa, yueOHOTO kKypca (B TOM YHCIe BHEYPOUHOH JeATeNbHOCTH), Y4eOHOTO MOIYIA, H BO3MOXKHOCTE HCMIONB30BAHUA TIO 3TOMH
TEME ITEKTPOHHBIX (LH(POBEIX) 00PAa30BATENBHBIX PECYPCOB, ABIMIOMIUXCA YUeOHO-METOTHUECKHMH MaTepHaTaMu
(MyJIbTUMEAMHHBIE TIPOTPAMMBIL, IEKTPOHHBIC YUCOHHKH H 3aJaYHUKH, JIEKTPOHHBIE OHOIHOTEKH, BUPTYAIBHEIE Ta00PaTOPHH,
UTPOBBIE MPOTPAMMBI, KOJUIEKIIMH IIH(PPOBHIX 00Pa30BATEILHBIX PECYPCOB), HCMOIB3YEMBIMH JUTH O0YUEHUA U BOCITHTAHUA
Pa3MMYHBIX FPYIIN [OJIB30BATENCH, PEACTABJICHHBIMH B 3JICKTPOHHOM ([H(POBOM) BHIAE U PEATH3VIOMMMH JHAAKTHISCKUE
Bo3MoxkHocTH UKT, cogep:kaHie KOTOPBIX COOTBETCTBYET 3aKOHOAATENBCTBY 00 00pa3oBaHHH

10 KJIACC
ONeKTpOHHbIe
Konuuectrso
Ne ri/m HanmMeHoBaHMe pa3genoB U TeM 42coB BuaH JeATENBHOCTH OGYHAKOMINXCA ¢ {undpoesie)
- HIPOrPaMMbl B vaeToM paboueii mporpamMMel obpaszoBaTebHbIC
cero

BOCTIHTAHHA pecypchl

Paspen 1. TeopeTnueckne 0CHOBbI OPraHHYMECKOH XHMHH

GBPHCT]’[LIQCK][C ﬁeCc‘,ﬂb[, HANpPaEncHAbIC HA
.. GopMHpoRAHHS Y 06YMAIOMAXCA BRICOKOTO YPOBHS

HpeﬂMeT opraHquCKOIl XHMHH. Teopl/lﬂ AYXOBHO-HPABCTBCHHOTO PASBHTHIL OCHOBAHBOTO HA

1.1 CTPOEHHA OPraHHYECKHX COSNUHEeHHH A 3 NPHHATHH  OOMIEUENOBEUSCKHY M POCCHICKEX

TPaaHIHOHHBIX OYXOBHBIX [EHHOCTER, H
M. BYTJ'IepOBa MPaKTHYECKO!H TOTOBHOCTH HM

CIEIOBATE.

Pazaen 2. Yrinesogopoabt

IBPHCTHYSCKHS OeCenmbl,  3a7aHHA M [PYTIOOBBIS

MPOSKTHl HANPARNCHHBIE HAa (OPMHPOBAHHS ¥
2.1 HpeﬂeﬂbeIe YIJICBOAOPOAR] AJIKaHbI 2 O0YUAIOMEXCA AKTHBHOR TPOKAAHCKOH DOSHI[HH,
‘{}’chﬂ OTBETCTBEHHOCTH 34 CBOH)Y CTpaH)"
BBPHCTHYSCKHE 6ECSABIL, 3aMAHHA 0 TPYIINOBbIE
HenpenenbHble yIIeBOAOPOIBL ANKEHbI, MPOSKTE! HATIABSHIBIC Ha OpHMHpOBANHS Y
272 6 00 YUAIOMEXCA AKTHBHOH [PAKIARCKOH TOZHLHA,
ANKANHCHBI, AJIKHHBI YVBCTRA OTBETCTBEHHOCTH 24 CBOK) CTPARY
23 ApOMATHYECKHE YLICBOTOPOIbI 2 DBpHCTHUECKHE Docelbl,  2a7aHHA M [PYIILOBLIS

MPpOSKTRl  HANPARNSHHBE HA  QOPMHpOBAHHE ¥




00yJaUIHXCA AKTHBHOH TPUKIAHCKON no3mMnpm,
YYBCTBA OTBSTCTBSHHOCTH 33 CBOKY CTPaHy

[IpuponaHbie HCTOUHHKH YTNIEBOAOPOIOB U

DEPHCTHYSCKAS GeCelb], 3474HHA H [PYINOBBE
NpOSKTH HalpakTeHHbe Ha GOPMHPOBAHHE ¥

24 OOYUAKIIMXCA AKTHEHOH TpasiaaHCKkol D02H0HN,
HX nepepaboTKa UVBCTBA OTBETCTESHHOCTH 38 CBOK CTPAHY
P33}10J'l 3. Knc.noponconepxcamne OPraHHYYeCKHe COCAHHECHHA
IBPHCTHYECKAE GECEMbl, 341AHMA H MPYTINOBLIS
NPOSKTH HANPABICHHLIS HA GopMApOBaHAE Y
31 CHHprI. (de”on 00YYALIHECA AKTHBHOH IPaskAaHCKoH MO3HINH,
YYBCTEA OTECTCTECHHOCTH 33 CBOKY CTPAHY
3epucTiueckne Occebl,  3ATAHHA B TPYTINORBIS
. C TONKHBIE :_)d) Hpbl 00yJaUIHXCA AKTHBHOH TPUKIAHCKON no3mMnpm,
UVBCTRA OTBETCTBEHHOGTH 38 CBOK CTPaHyY
DEPHCTHUSCKHE Gecelbl, 3474HAA H [PYINOBKIS
NpoeKThl HanpaBleHHBEE Ha GUPMAPOEAHAS ¥
33 yFJIeBO,I[bI OOVUAKOLINNCA AKTHEHOM IPaKIaHCKON MTOZH0NA,
UVBCTRA OTBETCTBEHHOGTH 38 CBOK CTPaHyY
P33}10J'l 4. A30TCO£[C]J?R3I.I.[HC OprafHH4Y¢CKHEe COETJHHEHHA
IBPHCTHYECKAE GECEMbl, 341AHMA H MPYTINOBLIS
4.1 AMHHBI, AMHUHOKHCIOTHL, benkn MPOSKTEL HANPARISHIbIC X GOPMHPOBANIS
. N N 0GYYALIHNCA AKTHBHOH MPAKIAHCKON TTOSHLHE,
YYBCTEA OTECTCTECHHOCTH 33 CBOKY CTPAHY
Pazaen 3. BoicoKOMONIEKYIAPHBbIE COSAHHEHHA
DEPHCTHUSCKHE Gecelbl, 3474HAA H [PYINOBKIS
51 T11aCTMACCHI KaYLIYKH BonokHa NPOeKTHE HATIPABTEHHEIE HA OPMHPOBAHHE ¥

QOYUAKIIMXCA AKTHEHOH [PaKIAHCKOH MOZHOHA,
YYBCTEA OTECTCTECHHOCTH 33 CBOKY CTPAHY

OBUIEE KOJIMYECTBO YACOB I10 [TPOI PAMME




11 KITIACC

IeKTPOHHBIE
Koauuecrso
HanmeHnopaHue pasaclioB H TEM Bugp aearensHOCTH 00YHAIOIHXCH & (LlH(l)pOBbIe)
Ne n/m 4aCoB .
nporpamMmMel YUCTOM paﬁoqeﬂ MPOTPaMME! 06p330133Teanble
Bcero i
BOCIMTHTAHHA pecypeEl
Pazaen 1. TeopeTHuecKHe 0CHOBbLl XHMHH
- DBpHCTHUECKHS GeCellbl, 3a03HHA H [PYINOBLIS
Crpoenue atomos. [Tepuonnieckuii 3akoH DS HATPABIHAHIE Ha GOpMIPOBIHES
1.1 H HepHO,[[I/I'-leCKaH CHCTEMA XHMHYECKHX 3 ODVUAROLIHXCA AKTHBHOH IpayKTaHCKOH TTO3HNHH,
3JIEMEHTOB )_-[ . Menneneesa 9YECTEA OTBSTCTBEHHOCTH 38 CBOK CTPAHY
IBPHCTHYSCKHE OSCENBL 341AHNA H MPYTINOBLIS
CT\poeHHe Be]_ueccTBa MHomoﬁpa?’He NpoSETh HATIPABICHHBIC HA []JOPM]{])OB&HH& ¥
12 4 0GYHARIIHNCA AKTHEHOH MpasKIAHCKON TOSALAMN,
BEIICCTB 9YECTEA OTBSTCTBEHHOCTH 38 CBOK CTPAHY
IBPHCTHYSCKHE OSCENBL 341AHNA H MPYTINOBLIS
OpOEKTH HANIPABTCHALIE Ha FOPMHPOBAHEE ¥
1 3 XI/IMHlleCKHe peaI{L[HI/I 6 0GYYALIHNCA AKTHBHOH IMPAsKIAHCKOH TOSHIME,
9YECTEA OTBSTCTBEHHOCTH 38 CBOK CTPAHY
Pazaen 2. Heopranuueckas XHMHs
DBpHCTHUECKHS GeCellbl, 3a03HHA H [PYINOBLIS
OpOeKTH] HATIPAB/ICHALIE A (JOPMHPOBAHHS ¥
2.1 MeTtannbr 6 OGYUAKOUINNCA AKTHEHOH IPOKIAHCKON TOH0NA,
UVBECTBA OTBETCTBCHHOCTH 38 GBOK CTPAHY
DBpHCTHUECKHS GeCellbl, 3a03HHA H [PYINOBLIS
OpOEKTH HANIPABTCHHLIE Ha POPMHPOBAHEE ¥
22 HemeTtanner 9 00YUARLIHXCA AKTHBHOM TPa#IAHCKOH Io3nuun,
9YECTEA OTBSTCTBEHHOCTH 38 CBOK CTPAHY
IBPHCTHYSCKHE OSCENBL 341AHNA H MPYTINOBLIS
CBA3b HEOPTrAHHYECKUX U OPTAHHYECKHX OPOCKTHI BATIPABACHALIC Ha hOPMHPOBAHEE ¥
. 0GYHARIIHNCA AKTHEHOH [PAKIAHCKON TOSALAM,
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BCIICCTB

YYBCTEA OTECTCTECHHOCTH 33 CBOKY CTPAHY




Hroro no pazneny 17
Pa3znen 3. XuMuna 1 :KH3HB
SBPHCTHYSCKHE OSCSNBL, 3ATaHHA 0 TPYTINIOBLIC
NPOCKTH HATIPABICHHBIS Ha POPMHPOBAHAE Y
3.1 XUMUS 1 KU3HB 4 OOVUAKOLINNCA AKTHEHOM IPaKIaHCKON MTOZH0NA,
UYBCTBA OTBSTCTBEHHOCTH 33 CBOIO CTPaHY
OBIIEE KOJIMYECTBO YACOB ITO ITPOT'PAMME 34




