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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 35ieKTMBHOTO Kypca «lIpakTMKymM IO XMMHM» Ha YpPOBHE
cpenHero obiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3aKOHa OT
29.12.2012 No 273-®3 «O6 ob6pasoBanuu B Poccuiickoii Dexneparum,
TpeOOBaHMII K  pe3yJabTaTaM OCBOCHHS  (enepasibHON  00pa3oBaTeIbHOU
nporpammbl cpeaHero obmero oo6pazoBanus (DPOII COO), npencraBieHHBIX B
denepasbHOM rocyAaapcTBEeHHOM oOpazoBaTesnbHOM crangapre COO, ¢ yuérom
Konnenmuu npenojgaBaHusi yuyeOHOro mpeaMera «XHMHUsS» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTeNbHbIE MPOTPAMMBbl, 1 OCHOBHBIX MOJOXKEeHHH «CTpaTeruu pa3BUTHS
BocniuTanus B Poccuiickoit @enepannn Ha nepuoa 1o 2025 rona» (Pacnopsokenue
[TpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.).

OBHIAS XAPAKTEPUCTUKA DJIEKTUBHOI'O KYPCA
«(IIPAKTUKYM IIO XUMHUN»

OCHOBY TMOJXOJIOB K pa3pabOTKE MpOrpamMMbl, K OIpEAeiICHUI0 oO0IIen
CTpaTeTuu OOy4YeHHUs, BOCTHUTAHUS W PA3BUTHA OOYYAIOIIMXCS CPEICTBAMHU
y4eOHOro mnpeaMera «XUMHs» COCTaBWIM KOHIENTyalbHble mojoxkeHus PIrOC
COO o0 B3auMOO0OYCIIOBIICHHOCTH II€JIeH, COJEPKaHUsI, PE3YJIbTaTOB OOYUYCHUS U
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBHIITYCKHHUKOB.

XUMUYECKOE o0Opa3oBaHue, MOJTy4yaeMoe BBIITY CKHUKAMH
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO0 HX
oOpazoBaHHOCTH. OHO CHYXXHUT 3aBEpUIAIONIUM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHUsA. OTH IIEHHOCTH KacaroTCs
MIO3HAHUS 3aKOHOB IIPHUPOABI, (OPMUPOBAHUS MUPOBO33PEHHS U OOIICH KYyJIbTYpPhI
YeJioBeKa, a TakKKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOyyJaroImmxcs Ha YPOBHE CpEHEero o0Iero o0pa3oBaHMs CPEACTBAMH y4EOHOTO
npeaMera «XHUMHS», COJIEpKAHUE M TMOCTPOEHHUE KOTOPOIO OIpeeieHbl B
nmporpaMme 10 XHMHH ¢ Y49ETOM CIenupuKkd HayKd XUMUHW, e€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KXU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmux 1efleld W TMPUHINIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuMuUsl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0COO0YyIO POJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3/IaHHE I[€JIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
PUPOABI M YEIOBEKa, KOTOpPOe (POPMHUPYETCS B XMMHU Ha OCHOBE MOHMMaHHS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHpa, OCO3HAHHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEIIIECTB, MX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHHUSI.

TecHO B3aMMOJEUCTBYS C APYTMMU €CTECTBEHHBIMH HAayKaMHu, XUMHS CTalia
HEOTHEMJIEMOH YaCThI0O MHUPOBOH KYJIbTYPhI, HCOOXOIUMBIM yCIIOBUEM YCITCITHOTO
TpyJAa W KU3HU Kaxaoro wieHa oOmectBa. CoBpeMEeHHass XUMHSI KaK Hayka
co3ujiaTeNibHas, KaK HaykKa BBICOKMX TEXHOJIOTHM HaIlpaBlieHa Ha pEIICHUE
I00aIbHBIX TPOOJEM YCTOWYMBOIO PpAa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
DHEPTEeTUYECKOH, MUIIEBOM, YKOJIOTHICCKON 0€30IMaCHOCTH U OXPaHBI 3I0POBBSI.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IPOTEKaHMs JOMOJHAECTCS B Kypce 10 Kiacca ajneMeHTaMH
COJIEp)KaHMsI, UMCIOIIUMU KYJIbTYPOJIOTUUECKUNH M TPHUKIATHON XapakTep. OTH
3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XMMHUHM C JIPYTMMHU HayKamu,
PacKpbIBAIOT €€ POJIb B TIO3HABATEIBHON U MPAKTUYECKOU ESITEILHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCITUTAHHMIO YBXXCHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUHU
U MPaKTUYECKUX MPUI0KEHUM XUMHUM, TTOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCA
B OOIIECTBEHHO M JMYHOCTHO 3HAYHUMBIX IpoOJieMaX, CBS3aHHBIX C XHUMHEH,
KPUTHYECKA OCMBICIIMBATh MH(MOPMALMI0 W TPUMEHATh €€ Il TOMOJHEHUS
3HAHUM, pElICHUS UHTEJUICKTYaJbHbIX U SKCIIEPUMEHTAIIBHBIX UCCIIEI0BATEIILCKUX
3ajad.

B nmaHe pemieHus 3a7ad BOCIWTAHUS, PAa3BUTHS U COLMATIU3AIUU
OoOy4Yarolmmxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU MOJXOJAbl K OIpPEISICHUIO
COJIEp’KaHMsI M TOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUE
YHUBEPCAIbHBIX Y4Y€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
Pa3IMUHBIX BHUJOB JEATCIIBHOCTH: pelIeHUs IpobjieM, IOWCKa, aHajiu3a |
00paboTku nHGOpMAIIIK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OTbITa PAKTUIECKOM
1 HCCIIeIOBAaTEILCKON NEATEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B IO3HAHUH
XUMHH.

B mpakTtuke mnpenogaBaHus XUMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero ooiero oopa3oBaHus, P ONPEICIICHUH
coAep)KaTeIbHOM XapaKTEPUCTUKHU 1I€JIEM HW3YYeHHMsl TMpeIMeTa HampaBJICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIeSITEILHOCTH 4YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOM MOAXOJ K ONPEACIICHHUIO LIENEH W3y4EeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.



HEJU U3YUYEHUSA DJIEKTUBHOI'O KYPCA «IIPAKTUKYM 110
XUMHUN»

CornacHo AaHHOM TOYKE 3pEHUS IVIaBHBIMU LIEISIMU U3YyUYEHUS DJIEKTUBHOTO
Kypca «lIpakTuKyM 1o XUMUN» SIBIISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [JIsi NPUOOpETeHUs
YMEHHUM OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMUYECKHUX SIBJICHUU,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTuM, conep:kaTelibHasi XapaKTepUCTUKa LeJed U 3aa4 U3y4YeHHUs
AJIIEKTUBHOIO Kypca B IPOrpaMMe YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroans B
NpernojlaBaHul  XUMHM B OoJibllied  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHu3aliy, BIAJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKUMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHHSIMU aKTHUBHOTO TOJIyYEHUs 3HAHUN U NMPUMEHEHUS UX B PEaJbHOM JKU3HU
JUISL PEIIEHUS] TPAKTUYECKHUX 3a]ay.

B cBs3U ¢ 3TUM NpU U3YYEHUH JEKTUBHOTO Kypca «[IpakThuKkym 1o XumMum»
JTOMUHUPYIOILIEE 3HaU€HHE MPUOOPETAIOT TaKKUE 1IN U 3a]1a4M, KaK:

ajanTamus 00y4aroluXcs K YCIOBHSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY HPUHATHIO TPAMOTHBIX
pelIeHnid B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

dbopMupoBaHHe Yy OOYyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIM), HMMEIOINX YHHBEPCAJIbHOE 3HAYEHUE I Pa3JIUYHBIX BHUOB
NeATEIbHOCTH: PElIeHMs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJs OIEHKU C MO3UIUI
HKOJIOTUYECKON OE€30MaCHOCTH XapaKTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE IO3HABATEJILHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yUYaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUU I TIOUCKA M aHalln3a y4eOHO u
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YYAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUHM W TMPOBEACHUU XUMHUYECKOTO
DKCIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydaromuxcss YOEXIEHHOCTH B TyMaHUCTUYECKON
HaIpPaBJICHHOCTH XHMHH, €€ BaXHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
PaLMOHAJIBHOTO ITPUPOAOIIOIB30BaHMS, TTONOJIHEHUS SJHEPTETUYECKUX PECYPCOB U
COXpaHEHHUsl TMPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0pPOBBIO, a TaKK€ NPHOOPETEHHs OIbITa
UCIIOJb30BaHUs IIOJIYYEHHBIX 3HAHUU Ul NPUHATUSA TPAMOTHBIX pELICHUH B
CUTYyalUsAX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSAMU.

MECTO 2JIEKTUBHOI'O KYPCA «IIPAKTUKYM I10 XUMHWHN»
B YYUEBHOM IIJIAHE

OO0miee 4YKMCIIO YacoB, OTBEAEHHBIX I M3YYEHHsS DJIEKTHUBHOTO Kypca
«IIpakTukym no xumumn» coctapisger 17 yacoB B 10 kiacce (0,5 yaca B Hezieio).



COJAEPKAHUE OBYUYEHUA
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUK

[IpenmeT opraHMYecKOW XHWMHUHU: €€ BO3HHMKHOBEHHE, PAa3BUTHE WM 3HAUYCHUE B IIOJYYCHUHM HOBBIX BEIIECTB H
MatepuanaoB. Teopusi CTpoeHUs OpraHM4ecKux coenuHeHut A. M. BytiepoBa, €€ ocHOBHbIE MOJIOKEHUSA. CTPYKTYpHBIE
dbopMyIBI OpraHWYECKHX BemIeCTB. [OoMonorus, u3oMepus. XHUMHUYECKas CBS3b B OPraHUYECKHX COCAMHCHHUSIX —
OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienre o KiIaccUpUKAIMM OPTaHMYECKUX BelIecTB. HomeHkiarypa oOpraHHYecKuX COCIMHCHUIN
(cucTeMaTHuecKas) U TPMBHAIbHBIC HA3BaHUS BAXKHEHIITNX MPEJICTaBUTENICH KJIACCOB OPraHUYECKUX BEIIICCTB.

DKCIepUMEHTAIbHBIE METObI M3YUEHHUS BEIIECTB M HUX IMPEBPAICHHUI: 03HAKOMJIEHHE ¢ 00pa3liaMyu OpraHuYeCKuX
BEILIECTB U MaTepuallaMl Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAOJIIOJICHHE U OIMUCAHUE
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAICHUIO OPraHWYECKUX BEIIECTB MPHU HArpeBaHuU (IUIaBJICHUE, OOYIJIMBAHUE U
TOPEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH PsAA. MeTaH W 3TaH — MOPOCTEHIINE MPEACTABUTEIN AIKAHOB:
dbuznyeckrue W XUMHUYECKHE CBOWCTBA (pEakiMu 3aMEIECHHS U TOPEHHUS), HaXOXJIEHUE B MPUPOJE, IMOIYyUYCHHE U
MIPUMEHECHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUIN psAl. ITUICH U MPONWIEH — MPOCTEHIINE MPEACTABUTEIN aJIKEHOB:
bu3MYecKkue W XUMHUYECKHE CBOHCTBa (peakmuu THIPUPOBAHHS, TaJOTEHUPOBAHMS, THUApaTaIllid, OKHUCICHUS U
MOJIMMEPHU3ALINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytamueH-1,3 u MetwiOyTtaaueH-1,3: CTpoeHHe, BaKHEWIME XUMHYECKUE CBOMCTBA (peakius
nonumepusanun). [loydyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKHM psa. ANCTHICH — IPOCTCHINMI IIpeacTaBUTEIb
aKWHOB: COCTaB, CTpO€HHEe, (U3NYSCKHUE M XHMHUYCCKHE CBOWCTBA (peaKkIMd THAPUPOBAHMS, TaJlOTCHUPOBAHUS,
rUApaTaIuy, TOPEHus ), OJIyUYeHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (GU3MYECKHME M XUMHUYECKHE CBOWCTBA (peakiMu TaJOTeHUPOBAHUS U
HUTPOBAHMS), TIOYYECHUE U TIPUMEHEHHE. 10101 cocmas, cmpoeHue, guauueckue u Xumuyeckue ceotucmea (peaxyuu
2A/I02EHUPOBAHUSL U HUMPOBAHUSL), NoAy4YeHue u npumenenue. TOKCUYHOCTH apeHOB. ['eHeTMyeckas CBSI3b MEXIY
YIJIEBOJOPOIaMH, IPUHAJICKAITMMU K Pa3IMYHBIM KJlaccam.



[IpuponHble HMCTOYHUKH yriieBOAOpoaoB. [lpupoanslii ra3 u mnomyTHble HepTsHble Tra3pl. Hedpts u  eé
npoucxoxaenne. CrocoObl mepepadoTKh HEPTH: MEPEeroHKa, KPEKUHT (TEPMUUECKHH, KaTaTUTUYECKUH), MHPOJIU3.
[IponykThl mepepabOTKU HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITy. KaMeHHBIN yroib U MPOIYKTHI €ro
nepepadoTKHU.

DKCIepUMEHTAIbHBIE METOJIbI M3yUYEHHUS BEIECTB M HMX NPEBpAILCHUN: O3HAKOMJIEHHWE C 00pa3liaMu IiacTMacce,
KaydykoB M  pe3uHbl, koiuiekuun «Hedte» u  «Yroas», MOAEIMpPOBAHUE MOJEKYJ YIVIEBOJOPOAOB U
raJOr€HONMPON3BOHBIX, IPOBEICHNE NPAKTUYECKOW PAOOTHI: MOJYyYEHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM
MPOJYKTa PEAKIIUHU IO U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJJTHOTO U3 MCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OHOATOMHBIE CIUPTHL. METaHOJ U ATAHOJ: CTPOEHHUE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (peakuuu
C AaKTUBHBIMH METa/NIaMH, TaJIOT€HOBOJIOPOAAMH, TOPEHHE), NMpHUMEHEHHE. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJAMU
cnupToB. [leficTBHE METaHOIA U 3TaHOJIA HA OPTaHU3M YEJI0BEKA.

MHoroatoMHble CHOUPTBL. OTUIEHTJUKOIb M TIHLEPUH: CTPOCHHE, (U3HYECKHE M XUMHUYECKHUE CBOMICTBa
(B3aMMOJENCTBUE CO IIEJIOYHBIMU METaJUIAMHM, KayeCTBEHHAs pEaKUus Ha MHOTOaTOMHbIE CHHUpTHI). JlelicTBue Ha
opraHusM uesoBeka. [Ipumenenue rimueprusa U 3THIIEHTJIKOJIS.

deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHE U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTH (eHomna. [Ipumenenue dpenona.

Anbaeruabl U kemonvl. PopManbIerul, aleTalbIerul: CTpOeHUE, (PU3NUECKUe U XUMUYECKHE CBOMCTBA (peakuuu
OKHUCJICHUS! U BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIMH ), TOJIyYEHHE U PUMEHEHUE.

OOHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsl U YKCYCHas KHUCIOTBI: CTpOEHHUE, PU3NYECKue U
XMMHUYECKHE CBOMCTBa (CBOICTBa, 0OOILIME IS Kiacca KUCJIOT, peaklus STepuUKaluu), MOTydeHHE U TpPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJOTHI KaK MpPEICTAaBUTENM BBICIIMX KapOOHOBBIX KHUCIOT. MblIa Kak COJM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBHUE.

CrnosxHble 3(pUpbl KaK TPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['uaponu3 cinoxHbiX 3¢gupoB. XKupsl. 'uaponus xupos.
[Ipumenenue xupoB. buonornueckas poJb JKUPOB.

YrneBompl: cocTaB, KiacCHU(pUKAMs YIJIEBOMOB (MOHO-, AW- W TMOJHCaxapuibl). [JOKo3a — MPOCTEHIIHIA
MOHOCAXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJNbl, (U3Mueckue W XHMHYECKHE CBOMCTBa (B3aMMOJCIHCTBHE C
ruapokcugom Menu(ll), okucienne aMmmMuadHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIeHHE, OPOXKEHUE TIIIOKO3bI),
HaXOXJEHUE B IPUPOJE, MPUMEHEeHUe, Ononoruyeckas posib. otocunre3. ®pykTo3a Kak U30Mep TIFOKO3BI.




Kpaxman u nesmono3a kak npupoanbie noaumepsl. CTpoeHue Kkpaxmana v 1euiono3bl. Gusnueckne u XuMUYeCKue
CBOICTBa Kpaxmaina (TUIPOIHN3, KAUeCTBEHHAs PEAKIIHS C HOIOM).

DKCIepUMEHTAIbHBIE METOJbl M3YYECHHS BEIIECTB M WX NPEBPAILECHUN: MPOBEICHUE, HAOIIOACHUE W OIMUCAHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJIA
okcugoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3auMojelcTBHE TuMIlepuHa ¢ ruapokcuaoM meau(ll)), ampmeruaon
(okucneHre aMmMuayHbIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuaom meau(ll), B3aumoaeiicTBue kpaxmaia ¢ UOJOM),
MPOBEJICHUE MPAKTUUECKON pabOTHI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIECTBA WM
IPOAYKTa PEaKIUH 1O U3BECTHBIM Macce, 00hEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEHIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHUS.

AMUHOKHUCIIOTHI KaKk aM(pOTepHbIE OpraHnyecknue coequHeHus. Ou3nueckue u XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT
(Ha mpuMepe TauIMHA). buosornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuapl.

benku xak npupoiHbIE BEHICOKOMOJIEKYJISIpHBIC coeAnHeHUs . [lepBuyHas, BTOpuyHasi U TPETUYHAS CTPYKTypa OEIIKOB.
XWMHUYECKHE CBOWCTBA OCIKOB: THAPOIU3, ICHATYpaIisl, KAYeCTBEHHbBIE pEeaKIuy Ha OeJIKu.

OKCHepUMEHTAIbHBIE ~ METOJbl HM3Y4YeHHS BEIIECTB W WX TpPEBpalleHUid: HAOMIOJACHHE W  OINUCaHHUEe
JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpallusi OETKOB MTPU HArPEBAHUU, IBETHHIE PEAKIIUU OCIIKOB.

BbicoKOMOJIeKY/ISIPHBIE COeTUHEHUS

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIECHb
MOJTUMEPU3AIINH, CPEAHSSI MoJeKyispHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS M TTOJIMKOHICHCAIIHS.

OKCIepUMEHTANIbHBIE METObl U3YUYEHHS BEUIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHE ¢ 00paslaMu MPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuszannss MEXNpEeIMETHBIX CBA3CH NPH HW3YYEHUM OpPraHUYecKod Xumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3
UCTIONIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA, TaK W TOHATHUHN, SIBISIFOIIMXCS CHCTEMHBIMH IS OTICIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO1ue ecTecTBEHHO-HAyYHbIE TMOHSTHS: SIBICHHWE, HAYYHBIH (akT, TUIOTE3a, 3aKOH, TEOpUs, aHAJIW3, CUHTES,
KJaccuukanus, nepuouIYHOCTb, HAOMIOEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEITUPOBAHNE.



dwuznka: MaTepusi, SHEPTHsI, Macca, aTOM, dJCKTPOH, MOJIEKYyJa, YHEPTETUUECKUA YPOBEHbB, BEIIECTBO, TENO, O0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, PU3NUECKUE BEIIMUYNHBI U CTUHUIIBI KX U3MEPCHHUS.

buonorus: kierka, opranu3M, Omocdepa, oOMEH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3, OMOJIOTHMYECKH aKTHBHBIC
BelecTBa (OCJIKH, YTIEBOIbI, )KUPHI, DEPMEHTHI).

['eorpadusi: MUHEPAIBI, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOMIAEMbIE, TOTITUBO, PECYPCHI.

TexHOoNoTHs: THUIIEBbIE MPOMYKTH, OCHOBBI PAIMOHAIBHOTO THUTAHUS, MOIOIIME CPEACTBA, JIEKAPCTBEHHBIE W
KOCMETHYECKHE MpernapaTsl, MaTEPUAITbI U3 UCKYCCTBEHHBIX M CHHTETHYECKHIX BOJIOKOH.

IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHN HA BA30OBOM YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnauBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHSI OOYYaIOIMMMHUCS MPOTPAMM CPEIHETO OOIIEero
o0Opa3zoBaHusl (JIMYHOCTHBIM, METANpPEIMETHbIM M MpeAMETHbIM). HayuHo-meTonmyeckod OCHOBOM Juisi pa3pabOTKU
MJIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHSI MPOTpaMM CpPEIHEro OOIIero oOpa3oBaHUSs SIBJISETCS CUCTEMHO-ACSTEIbHOCTHBIN
MOAXOI.

B CcOOTBETCTBUU € CHUCTEMHO-AESITEIBHOCTHBIM TOAXOAOM B CTPYKTYpE JUYHOCTHBIX PE3YJbTaTOB OCBOCHHS
npeaMeTa « XMMUs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus BBIJCICHBI CIIEIYIONUE COCTABIISIIOIIHIE:

OCO3HAaHHE OOYYaIOIUMHUCA POCCUMCKON TpaXkAaHCKOW MACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSTEJIBHOCTH U CaMOOTIPEIeTICHUIO;

HaJIMY1E MOTUBAIIMH K O0yYCHHUIO;

I[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOSKIEHUN TMYHOCTH HA OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
Tpaauiuii 6a30BON HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCsS PYKOBOACTBOBATHCS B CBOEH ACSATEIBLHOCTH IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIITUMH LIEJIOCTHON CUCTEME XUMHUYECKOT0 00pa3oBaHUs;

HAJIMYHE MPABOCO3HAHUS IKOJIOTUIECKON KYJIbTYPBI U CIIOCOOHOCTH CTaBUTH IIEJIH M CTPOUTH KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpEaMETa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE YUYEeOHOW M BOCIUTATEIHHOU
NEATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMH, COLUHUOKYJIbTYPHBIMHU, AYyXOBHO-HPABCTBEHHBIMM LEHHOCTSIMHU M



ujealaMl POCCHUICKOTO TPaKJAHCKOTO OOIIeCTBa, MPUHATHIMHU B OOIIECTBE HOPMAMU M TIPABWJIAMH TIOBEIICHUS,
CIOCOOCTBYIOIIMMH TTPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M HDABCTBEHHOTO CTAHOBJICHUS TUYHOCTHA O0YUaAIOIHUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS IpeaMeTa « XUMHUsD» OTpakaroT chOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTHYECKOHN JEATETLHOCTH 00YUYarOIIUXCs 10 pealu3alliy MPUHITHIX B OOIIECTBE LICHHOCTEH, B TOM YKCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHMS O0YYAIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH, YBAKCHUS K 3aKOHY U IIPABOTIOPSIKY;

MPEACTABICHUS O COLMATIBHBIX HOpMaXxX M MpaBUiaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATETBLHOCTH IMPH CO3/IaHUM YUEOHBIX MPOEKTOB, PEIICHUU YYCOHBIX U
MO3HABATEIIbHBIX 3a]1a4, BBIIIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTUX MPHU aHAIN3€ Pa3IUYHbIX
BUJIOB YUEOHOU ESTEIHLHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIUI0 OTEYECTBEHHON XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUS] XUMHUH, OCO3HAHUS TOTO, YTO
JOCTUKEHUSI HAyKH €CTh pe3yJibTaT JJIUTEIbHBIX HAOMIOJCHUM, KPOMOTIUBBIX HSKCIIEPUMEHTAIbHBIX MOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca W TII03HABATEJIbHBIX MOTHBOB B TIOJYYCHHUH U TMOCIEAYIOIIEM aHaiu3e HHPOpPMAllUd O TEepPeOBBIX
JIOCTUKECHUAX COBPEMEHHON OT€UYECTBEHHON XMMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBSA3aHHBIC C XMMUYECKUMU SIBICHUSIMHU, U TIPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJICHUE U MOCTYIKH CBOMX TOBAPUIIEH C MO3UIMN HPABCTBEHHBIX U MIPABOBBIX HOPM
¥ OCO3HAHME MOCIIECTBUI ITUX MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbl 310POBbSI:

MMOHWMAaHMS IIEHHOCTEN 3JI0POBOTO M Oe30macHOro olOpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY (PM3UYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOMIOIeHNs TpaBMJI OE30MacHOr0 OOpalleHusl ¢ BEUleCTBAaMH B OBITYy, MOBCEIHEBHOM JKHU3HH W B TPYIOBOM
JESITEIbHOCTH;



NOHMMAaHHUS LIEHHOCTH TMpPaBWI HMHIMBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBEAEHUS B CHUTYalUSX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

OCO3HAHMS MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKON JEATeTbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOU U JIPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4YaCTHE€ B PEIICHHH MPAKTHYECKHUX 3aJ1ay COLMAIBHON HANpPaBJIEHHOCTH (B paMKaX CBOEIrO
KJ1acca, UIKOJIb);

UHTEpeca K MPaKTUYECKOMY H3YUYEHHMIO Mpodeccuid pa3iuyHOro poja, B TOM YHUCJIE HAa OCHOBE NPUMEHEHUS
IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYyNY, JIIOASIM TpyJAa U pe3yiabTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY WHIMBHIYalIbHOW TpaeKkTopuu oOpa3oBaHus, Oyaywed npodeccun u
peanu3alii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0TrN4YeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EJECO00Pa3HOro OTHOIICHUS K MTPUPOJE, KAK HCTOYHHUKY CYLIECTBOBAHUSA XKU3HH HA 3eMIIE;

NOHMMaHHUS TJI00AJIbHOTO XapaKTepa dKOJIOTHYECKUX MPo0sieM, BIUSHUS YKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HaHUS HEOOXOJIMMOCTH MCIIONb30BAHMS JOCTH)KEHUH XUMHUHM JJi1 pEIHIeHHs BOINPOCOB PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNUS;

AKTUBHOT'O HEINPUATUS JIEUCTBUM, NMPUHOCAIIMX BpPE] OKPYKAIOLIEH NPUPOIHOU Cpelne, YMEHHUs IPOrHO3UPOBATH
HEOJIaronpUsITHBIE KOJOTHUYECKHE MOCIEACTBUS MPEIPUHUMAEMbIX AEUCTBUIA U PEJOTBpAIIaTh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTMYECKOIO MBIIUICHUS, YKOJIOTHYECKON KYIbTYpPBI, OIbITa AEATENBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaThCSA MMHU B IO3HABATEJIbHOM, KOMMYHMKATHBHOW W COLIMAIILHOM MPAKTHUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOATH UJIEOJIOTUH XeMOo(hoOouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM
IPaKTUKH;



MOHUMAHUS CHenu@UKN XMMHHA KaKk HAyKd, OCO3HaHWMS €€ poiau B (OPMHUPOBAHWUU PAMMOHATHLHOTO HAYYHOTO
MBIIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEJICTABICHUSI 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIIeHUH MPOOJIeM COXPaHEHHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMMHHM [JIsl COBPEMEHHOM LMBWIM3AIMU: B €€ TYMaHHCTHYECKOU
HaIPaBJICHHOCTU U BAXKHOM POJM B CO3JaHUU HOBOW 0a3bl MaTE€pUaNbHOW KYJIbTYpbI, PEUICHUU TJIOOATBHBIX MpoOJieM
YCTOMYMBOTO PAa3BHUTHs UYEJIOBEYECTBA — CHIPHEBOM, DHEPTreTUYECKOW, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
pPa3BUTHH MEIUIIMHBI, OOCCIICYCHUN YCIOBUH YCHEIIHOTO TPYJa M IKOJOTHYECKH KOMGMOPTHOW KU3HU KaKIIOTO WICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTHU: MOHMMAHUS CYIIHOCTH METOJOB IMO3HAHUS, WCIOJIb3yEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTU HUCIIOJIL30BaTh MOJy4aeMble 3HAHUS JJIS aHAIM3a U OOBSICHEHUS SIBIICHUM OKpY:KaIOIIero Mupa u
MPOUCXOJAIIUX B HEM HW3MEHEHMH, YMEHHS JelaTh OOOCHOBAaHHbBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4dHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C 1I€JIbIO MOTYUYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIb30BAaTh XMMUYECKUE 3HAHUS VISl PEIICHUs MPOOJIEM B PEAIbHBIX KU3HEHHBIX
CUTYyalUsX;

WHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O00OpPa30BaHUIO U caMOOOPA30BaHUIO, K aKTUBHOMY MOJIYYEHUIO HOBBIX
3HaHUI MO0 XMMUU B COOTBETCTBHUH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax nmpodheccnoHanbHOU NesATeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS YI€OHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPEAHEro 00ImIero oopa3oBaHUs
BKJTFOYAIOT:

3HauMMble JUIsI  (OPMHPOBAHUS MHUPOBO33PECHHS OOYYAIOMIMXCS MEKIUCIMIUIMHAPHBIE  (MEXKIPEIMETHBIC)
oOllleHayYHbIE TIOHATHS, OTPAKAIOIIME IICJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M CICIU(PUKY METOJIOB IO3HAHUS,
UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIICCTBO, DHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMa, HAy4YHBIA (akT,
IIPUHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIe0BaHNe, HAOTIOACHIE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

yHUBEpCAIbHBIC yueOHBbIC IeHCTBUSA (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), OOECIECUMBAIOIINC
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COIIMAIBHON KOMITETEHIIUHA 00YYarONuXCs;



CIIOCOOHOCTh OOYYaIOIMIUXCS HCIOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33PCHUECKHE 3HAHUS U
yYHUBEpCAIbHBIC YUeOHbIC NEUCTBHUS B TTO3HABATEILHON M CONUAITLHOM MPAKTHKE.

MertanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJCHHE YHUBEPCAIbHBIMM  y4E€OHBIMH  I1O3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JECHCTBUSMH.

OBJiaeHne YHHBEPCAIbHBIMHI YUeOHBIMH MMO3HABATEIbHBIMHU ACHCTBUSIMM:

1) 0a30BbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATEITEHO (POPMYITHPOBATH U aKTyaTM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPENEATh e JACATEIBbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI
JEATEIIBHOCTH C MOCTABICHHBIMU LETISIMH;

WCMOJIb30BaTh TMPH OCBOCHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIUICHUS — BBIACIATh XapaKTEPHBIE IPU3HAKU
MOHSATUM U YCTAHABJIMBATH HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHUS I OOBSICHEHUS OTIEIbHBIX
(aKTOB U ABJICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPUH JIJISl KJIACCU(DUKAIIUN BEIIECTB U XUMHUYECKUX PEAKIINIA;

YCTaHAaBJIMBATh PUYNHHO-CIIECTBEHHBIE CBSI3U MEXKY U3yYaEMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKJICHUS (MHIYKTUBHBIC, NEIYKTHUBHbBIC, MO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEYUHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKTFOUYEHUS;

MPUMEHSTH B MPOIECCe TO3HAHUS, UCTIOIb3YEeMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, TPEoOpa30BhIBATh
MOJICJIbHBIE TIPEACTABICHUS] — XUMHUYECKUN 3HAK (CHMBOJ) 3JIEMEHTA, XUMUYecKas (opMmyia, YPaBHEHHE XWMHUUYECKOU
peaKkiuu — TMpU PEHICHUH Y4eOHBIX IMO3HABATENBHBIX W MPAKTUYECKUX 3a/1ad, NMPUMEHSITh Ha3BaHHBIC MOJIETbHBIC
MPEICTABICHHUS JJ1s1 BBIABJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJ0B HaAYYHOI'0 MTO3HAHUSA BEIIECTB U XUMUYECKUX PEAKIIUN;

dbopMmynupoBaTh 1AM U 3aJa4d  WCCIEAOBAHMS, HCIOJb30BaThb TIOCTABJICHHBIE M  CAMOCTOSITEIIBHO
copMyIMpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBHI 711 (GOPMUPOBAHUS THIIOTE3HI 10 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;

BJIAJICTh HABBIKAMHU  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHUSI W TPOBEICHUA  YUYCHUYECKHUX  OKCIIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HAOMIOMAaTh 3a XOJOM TIPOIECCa, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €ro pe3yibTar,
dbopmynupoBaTh O0OOIIEHUS W BBIBOJABI OTHOCHTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB WCCIIECIOBAHUS, COCTaBISAThH
000CHOBaHHBIN OTUET O MPOJIETIAHHON padoTe;



npuoOpeTaTh OMBIT YYEHMYECKON HCCIeN0BATeIbCKOM M MPOEKTHOW AEATEIbHOCTH, MPOSBIATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHMCKY METOJOB PELIEHUs MPaKTUYECKHUX 3a]ad, PUMEHEHHUIO Pa3IMYHbIX METOJOB
HO3HAHMSL.

3) pabora ¢ unpopmManmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGMOpManuu (HAay4yHO-TOIYJIApHAs JHUTepaTypa XHMHYECKOrO
COJIepKaHusl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHanmu3upoBaTh MH(GOPMALMIO PAa3IMYHBIX BHAOB U (hopm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyJIHpOBaTh 3aIIPOCHl M MPUMEHATH Pa3INYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMAIK, HEOOXOAUMOH 1Is
BBITNOJIHEHMSI Y4€OHBIX 3a/1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCIOJIb30BaHUA WH()OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U Pa3IUYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENILHO BBIOMpATh ONTHUMAJIbHYIO (pOopMy mpencTaBieHuss uHpopMmanuu (CXeMbl, rpaduKu, JUarpaMMbl,
TaOJIUIIbI, PUCYHKH U APYTHUE);

UCIIOJIb30BaTh HAYYHBIH fA3BIK B KadeCTBE CpPEJCTBAa IMpU padboTe ¢ XHUMUYECKOM HHPOopManueil: MNpUMEHSTbH
MEXIpeIMETHbIE ((PU3NUECKUE U MaTEMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYyJibl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1€l CTBUSIMM:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOM TeMbl B XOJA€ JAuajiora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyIIHpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEJIOAKEHHON 3a1auu;

BBICTYNAaTh C TNpPE3EHTAlUed pe3yJbTaTOB IMO3HABATEIbHOW AESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WIIU
COBMECTHO CO CBEPCTHHKAMHU INPHU BBIOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, TPAKTUYECKON pabOThl MO MCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoekTa U (opMyarpoBaTh BBIBOJIBI IO pe3yjIbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM ITyTEM COTJIAaCOBAHUS MO3UIUI B X0/1€ 00CYXIeHUSI 1 0OOMEHAa MHEHUSIMU.

OBgi1aieHHe YHHUBEPCAJBLHBIMHU PErysiTABHBIMH 1€ CTBUSIMU:

CaMOCTOATENbHO TUIAHUPOBATh U OCYILECTBISATH CBOIO MO3HABATEIBHYIO JEATEIBHOCTD, ONpeaessisa e€ el 1 3a/1auH,
KOHTPOJIUPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpejiaraeMblii alroput™m ACHCTBUN MpPU BHINOJHEHUU
y4eOHBIX M HCCIENOBATENbCKUX 3a7ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIN CIIOCOO MX PELICHHUS C YYETOM IMOTYUYESHHS
HOBBIX 3HAHHUM O BEIIECTBAX M XUMUYECKHUX PEAKIIHUIX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH E€ATEIBHOCTY HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.



ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMHUsh» OTPa)karoT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUNA O XUMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, POJIU
XUMHH B TO3HAHWUU SIBICHUN MNPUPOIbl, B (HOPMHUPOBAHHM MBIIUICHUS M KYyJIbTYypbl JUYHOCTH, €€ (DYHKIHOHAIBHOM
IPAMOTHOCTH, HEOOXOIMMOM JJI1 pElIEHUS] MPAKTUYECKHUX 3a/1ad U HKOJIOTMYECKM 0OOCHOBAHHOI'O OTHOLIEHUSI K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CPELE;

BJIa/ICHUE CUCTEMOW XMMHUYECKUX 3HAHWI, KOTOpask BKJIIOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKUI 3JIEMEHT,
aToM, OJJIEKTpOHHasE o00OJIOYKa aToMa, MOJIEKYJa, BaJIEHTHOCTb, JJEKTPOOTPHUIATEIbHOCTh, XUMHUYECKAsl CBS3b,
CTpYKTypHas popmyina (pa3BépHyTasi U COKpall€HHas), MOJb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YIrIepOIHBIN CKEJIET,
(yHKUHMOHAIbHAS TPYIIA, PajuKai, U30MEPHsl, H30MEPbI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YIJIEBOJIOPOIbI, KUCIOPOI U
a30TcojepkKallue COeIUHEHHUs,, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsl CTpPOEHUs opraHudeckux BemectB A. M. bytinepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUI $3bIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHUA, JIeKAIlHMe B OCHOBE ITOHUMAaHUSA
NPUYUHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBJICHHM, (PaKTOJOTMYECKUE CBEIAEHUS O CBOMICTBAX, COCTABE, MOJYYEHUH U
0e30MacHOM HCIIOIb30BAHUH BAKHEUILIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAESTENbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHH BBISIBJIATh XapaKTepHbIE TMPU3HAKU TMOHSATUN, YCTAHABIMBATH HMX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIME TIOHATHS MPHU ONHMCAHUM COCTaBa, CTPOEHUS M IPEBpPALICHUN OPraHMYECKHUX
COCIUHCHUM;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMUYECKYIO CHUMBOJHUKY JJI COCTaBJICHUS MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOU, COKpamIEHHON) (OPMYJ OpPraHMYECKUX BEIISCCTB W YPABHCHHM XUMHUYECKHX PEaKIIHUH,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BELIECTB I WIUTIOCTPALMU MX XUMHUYECKOTO M IMPOCTPAHCTBEHHOIO
CTPOEHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIIMBATh MPUHAIIIEKHOCTh U3YUYEHHBIX OPraHMYECKUX BELIECTB MO X COCTaBY U
CTPOCHHUIO K OINpPEAENIEHHOMY KJIacCy/Tpymnne COeAuHEHUM (yIrJIeBOIOPOIbl, KUCIOPOJ U a30TCOAEPKAIUE COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIWHEHHUSI), JaBaTh WM Ha3BaHUs 1o cuctematudeckol Homenkinarype (IUPAC), a taxxe
IPUBOJNUTH TPUBHAJIbHBIE HA3BAaHUS OTACJIbHBIX OPraHMYECKUX BELIECTB (3TWIEH, MPONMWIEH, alle€TUJIEH, YTHICHIJINKOIb,
IIIMLIepuH, (QeHos, (QopManbIeruj, areTalblIerul, MypaBbUHAs KHUCIOTa, YKCYCHasi KHCJOTa, OJIEMHOBAas KHCIIOTA,
CTeapuHOBas KUCIIO0TA, TIII0K03a, (PPYKTO3a, Kpaxmall, HEeJUII0JI03a, TJIUIIHH);



c(OPMUPOBAHHOCTh YMEHUS OINPEAENATh BUABl XMMHUUYECKON CBSI3W B OPraHMYECKUX COCTUHEHHSX (OJUWHApHBIE U
KpaTHBIE);

Cc()OPMUPOBAHHOCTb YMEHUS IPUMEHSATH MOJI0KEHUSI TEOPUH CTPOEHUS OpraHnyeckux Bemects A. M. bytiiepoa s
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BELLIECTB;

c()OPMUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA TUIIUYHBIX
IpeICTaBUTENEeH Pa3TUYHbBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, ITUJIEH, IPOINWICH, alleTuieH, OyTaauen-1,3,
MeTmiOyTaaueH-1,3, OeH30J1, MEeTaHOJ, A3TaHO], JTUJICHTIUKONb, TIUIEpUH, (PEHON, aleTanpAerui, MypaBbUHAs H
YKCyCHasl KHMCJIOTBI, TJIFOKO3a, KpaxMmaJ, LEJUIH0I03a, aMUHOYKCYCHAas KHCIIOTa), WIIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEX/1y HUIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTJIIEBOJIOPOJHOTO ChIpbs (HE(PTh, MPUPOIHBII a3, YroJib),
CIoCOOBI UX NEPEPadOTKU U NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUI MPOBOAWTH BBIYMCICHUS MO XUMUYECKUM YpaBHEHUsM (Macchl, 00bEMa, KOJINYECTBA
UCXOJHOI0 BEIIECTBA WIN MPOAYKTa PEAaKLUU O U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOIO M3 MCXOJIHBIX BEIIECTB
WIN IPOJYKTOB PEAKIUN);

c(OpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAaHUN 00 OCHOBHBIX METOJAX HAYYHOTO IMO3HAHMS, UCIIOJIb3yEMbIX
B XMMHUHU IPHU U3YyUYEHUU BEIIECTB U XMMHUYECKUX SIBJIECHUU (HAOIIOJIEHUE, U3MEpPEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE),
UCIIOJIB30BaTh CUCTEMHBIE XWUMUYECKHE 3HAHUS U1 NPUHATUSA PEIICHHA B KOHKPETHBIX JKU3HEHHBIX CUTYalMsX,
CBSA3aHHBIX C BEIECTBAMH U UX PUMEHEHHEM;

c()OPMUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBUJia I[OJIb30BAHMUS XHMHUYECKOM mMOcynoll u  1a00paTOpHBIM
000pyJIOBaHMEM, a TaKXe€ MpaBUjia OOpAIlEHUS C BEIIECTBAMH B COOTBETCTBHUM C WHCTPYKUHUSMH IO BBIIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(OPMUPOBAHHOCTh YMEHUU TJIAHUPOBATH U BBIMOIHITh XUMUUYECKUN SKCIIEPUMEHT (TPEBpaIICHUs OPTaHUYECKUX
BEILECTB IPX HArPEBaHUH, MOJYyUYECHHUE ITUIIEHA U U3YUEHHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKLINA OPTaHUYECKHUX BEILECTB,
JieHaTypalus OeJNKOB MPU HArpEBAHMM, IIBETHHIE PEaKIMU OEJIKOB) B COOTBETCTBUU C MPABHIIAMH TEXHUKU 0€30MacHOCTU
npu oOpalleHMH C BEUIECTBAMHU M JIaDOpAaTOPHBIM O0OpPYAOBAHHEM, TNPEJACTABIATh PE3YyJbTaThl XHWMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3amKucCH YPAaBHEHH COOTBETCTBYIOIIMX peakUuil U (HopMyJMpoBaTh BBIBOABI Ha OCHOBE 3THX
pE3ybTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYI0 HH(GOpPMAIUIO, MOJy4aeMyl0 W3 Pa3HbIX
UCTOYHHUKOB (CpeAcTBa MaccoBoi nH(popmManuu, IHTepHET U qpyrux);



c(hOpMHUPOBAHHOCTh YMEHUH COOJIO/IaTh MPaBUiia YKOJIOTHIECKHU 1€TIECO00Pa3HOTO TOBEACHUS B OBITY U TPYIOBOM
NEATEIbHOCTH B LEJSAX COXPAHEHUs CBOETO 3J0POBbSI M OKpYKalollled MPUPOAHON Cpeibl, OCO3HABaTh OIMACHOCTH
BO3JICMICTBUS HA KUBbIC OPTAHU3MBI ONPEAEIEHHBIX OPraHNYECKUX BEIECTB, MOHUMAas cMbIci nokazarens 11K, noscHATh
Ha IpUMeEpax CocoObl YMEHBIIEHUS U TPEIOTBPAICHHUS X BPEHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl OOy4YaromMXCSd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbS: YMEHHME TPUMEHATh 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SBICHUM;

JUTSI CJICTIBIX M CITA00BUIAINX O0yYAIOIIMXCS: YMEHHUE HCTIOIb30BaTh pelbe()HO-TOUCUHYIO cucTeMy 0003HadeHwmid J1.
Bpaiins s 3anucu Xumudeckux (Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsl
Pazgen 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nes 2. Yraesogopoasl
51 [IpenenbHble U HENIPEAEIbHbBIE 3
' YIJIEBOAOPOIbI
Hroro no paszneny 3
Pa3nea 3. Kuciopoacoaepskamue opranudeckue coeJuHeHH
3.1 Cruptsl. ®enon 2
3.9 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 3 1
' CnoxHbie dQUpbI
3.3 VrneBoasl 2 1
Uroro no pazgeny 7
Pa3neua 4. AzoTcoaeprkaiue OpraHu4ecKue coeJHHEeHH
41 AMUHBI. AMUHOKHUCITIOTHI. benku. 4 1
' HyxenHoBbIe KUCIIOTHI.
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 17 0 3




ITOYPOYHOE IIVTAHUPOBAHUME

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne i/mn Tema ypoka Kounrpouabusie  IIpakruuyeckue Aara tupposkie
Bcero U3y4YeHUS o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
Tunsl rubpunuzanuu
1 AJICKTPOHHBIX 00JIaKOB aToMa 1
yriiepoia
5 N3omepus oprannueckux 1
BEILIECTB
3 Tunel peakiuil OpraHM4ecKux 1
BEILIECTB
4 Pemenue 3agau no reme: 1
«YTIIEBOAOPOIBD)
Pewrenue 3anau Ha BeIBeZeHUE
5 MOJIEKYJISIPHOM (hopMyIIbI 1
OpPraHUYECKOI0 BEILECTBA.
6 Pemenue 3agau no teme: 1
«YTIIEBOAOPOIBD)
7 Pemenue 3agau no reme: 1
«CrnupThl 1 peHoNBI
8 Pemenue 3agau no reme: 1
«AnbIETUIBI U KETOHBI)
9 Pemrenue 3agad mo treMe: 1
«KapOoHOBBIE KUCTOTH»
10 Pemenue 3agau no reme: 1
«YTIIEBOBI»




11 [TpakTuyeckas padora Nel
«CBoiICTBa yIJIEBOJOBY

Pemenue 3a1a4 Ha BbIBEICHHE
12 MOJICKYJISIPHOM (hopMyITBI
OpPraHUYECKOT0 BEIIECTBA
[IpakTrueckas padota No2

13 «CpaBHEHUE CBOWCTB
KHCIIOPO/ICOAEpIKAILIUX
OpPraHUYECKUX BEILECTBY

Pemenue 3amau mo teme:

14
«AMUHBDY

15 Pemenue 3azay o teme:
«AMHUHOKHUCIIOTHI 1 OEIIKA»

Pemrenue 3agad mmo reme:
16 «[eHeTnyeckas CBA3b
OpPraHUYECKUX BEIIECTBY

ITpakTuyeckas pabora Ne3
17 «KauecTBeHHOE onpenenenne

OpPraHn4€CKuUX BEIICCTB»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

17




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI JIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



