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AHHOTauMA K padoueit nporpamme no xumum B 10 kiacce (0a30Bblil YPOBEHb)

[Ipeamer Kitace Mecrto Copnepxanue Kypca HopmatuBHbIE JOKYMEHTBI Hcnonszyemseiii YMK
npeaMera B
y4eOHOM IIaHe
(K0J1-BO 4acoB)
Xumus 10 34 gaca (1 yac B | 1. TeopeTrudeckre OCHOBBI 3akoH PO «O06 obpazoBanvm» Ne 273-03 | VuebHUK:

HEJIEIIO)

OPraHN4YeCKON XUMHUHU

2. YTIeBOI0POabI

3. Kucnopoaconepsxaiue
OpraHUYECKUEe COETMHEHUS

4. AzoTconepxkamye OpraHuuecKue
COEIMHEHUs

5. BBICOKOMONEKYISIPHBIE COETMHEHUS

o1 29.12.2012r.;

®denepanbHbIl TOCYIapCTBEHHBIN
00pa3oBaTeNIbHBIN CTaHIAPT CPETHETO
o6miero oopazoBanus (IpUKa3
MunucrepcTBa 00pa3oBaHus U HAYKH
P® ot 17.05.2012r. Ne 413);
®enepanbHasg 00pazoBaTeIbHAs
porpaMmMa CpeHero oOIiero
o6pazopanus (OOIT COO) (6a3zoBbIit
YPOBEHB);

aBTopckasa mnporpamma O.C.
[Mabpuensna: I[Iporpamma Kypca XuMuu
mia 10-11 kimaccos
00111€00pa30BaTENBHBIX YUPEIKICHUN —
M.: Ipoda, 2021;

- paboyas mporpamMma BOCITUTaHUS
MKOY bazapHochI3rancKoil cpeiHeit
mKoJbl No 2.

O.C.I'abpuensn
«Xumus. 10 kmacc.

ba3oBbIil ypOBEHb» -
M.: NIpoda, 2016r.




IHosicHuTeJALHASA 3aANNCKA.

[Iporpamma mo XMMHM Ha YpPOBHE cpefHero oOmiero oOpa3oBaHus pa3paboTaHa Ha ocHoBe denepalibHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (eaepalibHON
oOpa3zoBaTebHON TporpaMmbl  cpeaHero ooOmiero oOpazoBanus (POII COO), npencraBieHHbix B DeaepalibHOM
rocynapcTBeHHOM oOpazoBarenbHoM ctangapre COO, ¢ yuérom KoHueniuu mpenogaBaHusi ydeOHOTO mpeameTra «XuMus» B
oOpa3oBareibHbBIX oOpranuzauusx Poccuiickoit ®enepanuu, peaau3ylolUMX OCHOBHBIE 00pa3oBaTelIbHbIE NPOrpaMMbl, U
OCHOBHBIX MoJIOkeHUN «CTpaTerun pa3BuTusi Bocnutanus B Poccuiickoit @eneparnuu Ha niepuoa Ao 2025 roga» (PacnopspkeHue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJX0JI0B K pa3pabOTKe MPOTpaMMbl MO XMUMHH, K OMNPEACIICHUIO OOIIEH CcTpaTeruu OOydeHHs, BOCIHUTAHUS U
pa3BUTHA OOYyYaIOIMMUXCS CPEACTBAMH Yy4eOHOTO mpenmeTa «Xumusi» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTaBUIIU
koHenTyanbHbie nonokeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH, COAepKaHus, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUMN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, MOTYyYaeMO€ BBITYCKHMKAMU 00111€00pa30BaTeIbHON OpraHU3alliU, SBISETCS HEOTHEMIIEMOM
4acThl0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIONIMM ATAllOM pealii3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX [IEHHOCTEH, MPUCYIINX 1IETOCTHOW CUCTEME XUMHUECKOT0 00pa3oBaHus. JTH IEHHOCTH KacaloTCsl MO3HAHMS 3aKOHOB
npupobl, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI YEIOBEKA, a TAKKE IKOJIOTUYECKA OOOCHOBAHHOTO OTHOUIIEHUS K
CBOEMY 3JIOPOBBIO UM NPUPOAHON cpene. Peanusyercs xumuyeckoe oOpazoBaHue OOydYarOMIMXCS HAa YpPOBHE CPEIHETO OOIIETro
o0pa3oBaHus CPeCTBAMU YYEOHOro mpenMera «XuMus», COJACpKaHUE U MOCTPOSHUE KOTOPOTO OMPEJETICHbl B IPOrpaMMe IO
XUMHH € YYETOM Crienu(UKU HaAYKH XUMUH, €€ 3HaYCHUS B MO3HAHUU TIPUPOJIBI U B MATEPUATHHOM KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIMX IIeNIeH W MPUHIIUIIOB, XapaKTEPU3YIOUUX COBPEMEHHOE COCTOSTHUE CHCTEMBI CpPEeJHEro o01ero o0pa3oBaHUs B
Poccuiickoit @enepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0cOOYIO pOJb B COBPEMEHHOM IMBUIN3AIINU, B CO3/IaHUU HOBOU
0a3bl MaTepuanbHON KynbTyphl. OHa BHOCUT CBOM BKJIAJ] B (hOPMUPOBAHME PANMOHATHLHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHHE
[IEJIOCTHOTO TIPENICTABIIEHUSI 00 OKPYKAIOIIEM MHUPE KaK O €JUHCTBE MPHUPOJIBI U YEIOBEKa, KOTOpoe GOpPMHUPYETCS] B XUMUU Ha
OCHOBE MOHUMAaHHMs BEIIECTBEHHOI'O COCTAaBa OKPYKAIOLIET0 MHUpPAa, OCO3HAHUSI B3aUMOCBSA3UM MEXJYy CTPOCHHUEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTAMU MPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI C IPYTMMHU €CTECTBEHHBIMH HAayKaMU, XMMUSI CTaja HEOTHEMJIEMOW YacThbl0O MUPOBOU KYJIBTYPHI,
HEOOXOJUMBIM YCJIOBHMEM YCIEIIHOTO TpyJda U >KU3HU Kaxkaoro uwieHa oOmectBa. CoBpeMeHHass XUMHsSI Kak Hayka
co3ujaTeNbHasl, KaKk Hayka BBICOKMX TEXHOJOTHMU HalpaBjeHa Ha pElICHHUE TJIO0ANIbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBO, IHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKONU 0€30MacCHOCTH U OXPaHbI 3/I0POBBSI.

B cooTBercTBHM € OOIIMMHU LEISAMH U NPUHIUIIAMU CPEHETr0 00IIero oopa3oBanus coaepxanue npeamera «Xumus» (10—
11 xnmaccel, 0a30BBIM YPOBEHb U3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOIIEKYJIbTYPHYIO TTOATOTOBKY 00YyYaromuXxcs,
HEOOXOAUMYIO UM JIJIsl BEIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUYECHUS B )KU3HBb COLIMYMA, MIPOIOKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisitonuMu npeaMera « XuMusi» SBISIIOTCS 0a30Bble Kypchl — «Opranudeckas xuMusi» U «O011as 1 HeopraHudeckas
XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX SIBJISAIOTCS OCHOBBI 0a30BOM HAyKd: CHCTeMa 3HAaHUM 10
HEOPraHWYECKON XUMHUU (C BKIIOYCHUEM 3HAHUN W3 OOIIel XMMUHN) U OpraHnYecKor XxumMuu. @opMHUpOBaHHUE JAaHHOW CHUCTEMBbI
3HAHUUW TIPU U3YYEHUHU MpeaMeTa 00ecreurnBacT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOT0oOpas3usi BEIIECTB HA OCHOBE OOIIMX
MTOHSITU, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkaHusi KypcoB — «Opranudeckas xumusi» U «OOmias ¥ HeopraHudeckas XuMHus» cpopMupoBaHa B
mporpaMMe IO XMMHHM Ha OCHOBE CHCTEMHOTrO IOJXO0Ja K HM3Y4YeHHI0 y4eOHOro Marepuaja M OO0YyCIOBJIEHA HCTOPUYECKHU
000CHOBAaHHBIM PAa3BUTHEM 3HAHWUU HA OMNMPENEIEHHBIX TCOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XMMHUU BEIIEeCTBa
paccMaTpuBalOTCSi Ha YPOBHE KJIACCHUYECKOW TEOPUM CTPOCHHUS OPraHMYECKHMX COEJMHEHUW, a Takke Ha YpOBHE
CTEPCOXUMHYCCKUX U JIEKTPOHHBIX MPEACTABICHUH 0 CTpoeHHH BemecTB. CBefieHUs 00 M3yd4aeMbIX B Kypce BEIIeCTBaX JAl0TCs
B Pa3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJOTHYECKH aKTUBHBIX COCIMHEHUN. B Kypce opraHnuecKoil XUMHUH MOTy4aroT
pasBuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHUsS IEPBOHAYAIIBHBIC IMPEICTABICHUS O XUMUYECKOM
CBSI3U, KJIaCCU(UKAITMOHHBIX IMPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHYECKOH PCaKIINy.

[Tox HOBBIM yTJIOM 3peHHS B mpeameTe «XUMHUs» 0a30BOTO YPOBHS pacCMaTPUBACTCS M3YyUYCHHBIM HAa YPOBHE OCHOBHOTO
obmero oOpa3oBaHUs TCOPETUUSCKUN MaTepHand M (PAKTONIOTHYECKHE CBEACHHUS O BEIISCTBAX M XUMHUYECKOHW peakiuu. Tak, B
JaCTHOCTH, B Kypce «OOIas U HeopraHudeckas XUMUsS» OOy4JaromHUMCS MPEAOCTABISCTCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE
MEPUOIMUECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTUYECKUX MO3UIHUM, TIy0Ke MOHSATh MCTOPUYECKOE H3MEHECHHE
(GYHKIHI 3TOro 3aKOHa — OT 0000IMIAOIICH 10 0OBSACHSIONICH U MTPOTHO3HP YIOIICH.

Ennnas cucremMa 3HaHWKM O BaXHEMIIMX BEMIECTBAX, MX COCTAaBE, CTPOCHWH, CBOMCTBAX W MPUMEHEHHH, a TAKKE O
XUMHUYECKUX PEaKIMAX, UX CYINIHOCTH U 3aKOHOMEPHOCTSAX MpOTeKaHus gomosiHseTcs B Kypcax 10 u 11 kmaccoB ajneMeHTaMH
coaepKaHusl, UMEIOIIUMHU KYJIbTYPOJOTHYSCKUN U MPUKJIATHON XapakTep. ITHU 3HaHUS CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U



XUMUU C APYTUMU HAyKaMH, pacKpbIBalOT €€ poJib B MO3HABATEIBLHON M MPAKTUYECKOU JEATEIIbHOCTU YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHSI K TMPOIECCY TBOPYECTBA B OO0JACTH TEOPUM M TMPAKTUYECKUX MNPUIOKEHUNW XUMHUHU, MOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MPOOJIEMaxX, CBSI3aHHBIX C XUMHEH, KPUTHYECKU
OCMBICJIMBaTh MH(MOPMALIMIO U MPUMEHSATHh €€ Il TMOTMOJHEHUS 3HAHWUM, pelIeHUs UHTEIUICKTYalbHBIX M ASKCIEPUMEHTAIbHBIX
HccleIoBaTeNbCKuX 3a1ad. B nienom conepxanue yueOHOro npeamera «XUMus» JaHHOTO YPOBHS U3YUYEHUs] OPUEHTUPOBAHO HA
dbopmupoBaHue y o0y4aromuxcs MUPOBO33PEHUECKON OCHOBBI JJisi MOHUMaHUs PunocoPckux uaen, Takux Kak: MaTepuaIbHOE
€MHCTBO HEOPTaHMYECKOTO0 M OPraHWYeCKOro Mupa, OOYCIOBJIEHHOCTb CBOMCTB BEIIECTB WX COCTABOM M CTPOEHUEM,
MO3HABAEMOCTh TMPHUPOJHBIX SBJICHUN TYTEM OKCIEPUMEHTA U PEHICHUs NPOTHBOPEUMM MEXAy HOBBIMH (akTamMu U
TEOPETUUYECKUMHU MPEATNOCHIIKAMHU, OCO3HAHUE POJIU XUMUHU B PEIICHUH YKOJIOTUYECKUX MPOOJIeM, a Takke mpolaeM cOepeKeHu st
SHEPreTUYECKUX PECYPCOB, ChIPhs, CO3/1aHUS HOBBIX TEXHOJIOTU U MAaTEpUAIOB.

B nmane pemenus 3amad BOCIUTAHMSI, PA3BUTHS U COIHMAIM3AMKM OOYYAIOIIUXCS TPHUHATHIE MPOTPAMMOM O XHUMHUU
MOJXO/bI K ONPEEICHUIO COJCPKaHUsI U MOCTPOCHUS TpeJIMETa MpeaycMaTpUBaOT (POPMHUPOBAHKNE YHHBEPCAIbHBIX yUeOHBIX
NEeUCTBHM, UMEIIIMX 0a30BO€ 3HAUYCHWE JJIA PA3IUYHBIX BHJIOB JCATEILHOCTH: PEIICHHUS MpoOJieM, TOHWCKA, aHaIu3a H
00paboTku MHPOPMALNK, HEOOXOJUMBIX JJIsi NPUOOPETEHHUs OMbITa MPAKTUUYECKONW U HCCIEAOBATEIbCKOW J1eATeNbHOCTH,
3aHUMAOIIEH BaXKHOE MECTO B MIO3HAHUU XUMHH.

B npakTuke npenomaBaHusi XUMUU KaKk Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, TaK U HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHus, MPU ONPEACIICHUN COJAEPKATETbHON XapaKTepUCTUKH 1eel n3ydeHus MnpeaMeTa HarpaBieHUeM MepBOCTEEHHOM
3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCS (POPMUPOBAHME OCHOB XMMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS,
NPaKTUYECKON NIESITEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBON KyJIbTypbl. C METOIUYECKOW TOYKH 3PEHUS
TaKOW MOJXO/T K ONPEEICHUIO €€ N3YUEHUs MPEIMETA SIBISETCS BIIOJIHE ONPABAAHHBIM.

CornacHO NMaHHOW TOYKE 3pPEHUS TJIaBHBIMHM IEISIMH W3Y4eHHs npeameTra «Xumus» Ha 6azoBom ypoBae (10 —11 xi1.)
SBJISIIOTCS:

1) dbopmupoBaHHE CHCTEMBl XHMHUYCCKHAX 3HAHHMHA KaK BaKHCHINEH COCTABIIONICH €CTECTBEHHO-HAYYHOH KAapTUHBI MHpA, B
OCHOBE KOTOPOH JIe)KaT KITIOYEBbIC MOHATHA, (DyHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHUE SI3bIKAa HAYKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIICHWI MHPOBO33PEHUECKOT0 XapakTepa, O3HAKOMJICHHE C UCTOpUEH WX Pa3BUTUS H
CTaHOBJICHUS,

2) hopmupoBaHKE W pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOJIaX MO3HAHMS BEUIECTB U XUMUYCCKUX PEaKIHid, HEOOXOIUMBIX
JUIs IPUOOPETEHUS YMEHUM OpPUEHTHPOBATHCS B MHUPE BEHIECTB M XUMHYECKUX SIBJICHUM, MMEIOLUIMX MECTO B MPHUPOJIE, B
MPAKTUYECKON U TOBCEIHEBHOM KU3HU;



3) pa3BUTHE YMEHHH W CIOCOOOB JICATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJACHHEM M OOBSICHEHHEM XHMHYECKOTO 3KCIICpHUMEHTA,
co0JII0ICHUEM TMpaBUIl 0€30MacHOro oOpalleHusl C BEIECTBAMM.

Hapsiny ¢ atiM, comepikatenbHas XapakTepUCTHKA IeJiel U 3a7a4 U3ydeHUs MpeMeTa B IporpaMMe 10 XUMUAW YTOUYHEHA H
CKOPPEKTHPOBAaHA B COOTBETCTBHM C HOBBIMH TPUOPHTETAMH B CHCTEME CpeaHero oOmiero ooOpasoBaHus. CeromHs B
MPETIOJIaBaHUA XUMUU B OOJBIICH CTEMEHW OTHAETCS MPEANOYTEHUE MPAKTUYCCKOH KOMIIOHEHTE COJACpKaHUsS OOydeHWS,
OPUEHTUPOBAHHOW HAa TOJATOTOBKY BBIITYCKHHKA OOICOOpa30BaTEIbHOW OpraHWU3alliy, BIIAJICIONIET0 HE HAOOpPOM 3HAHWM, a
(GYHKITMOHAIBHON TPaMOTHOCTBIO, TO €CTh CITOCOOAMH M YMEHUSIMHU aKTUBHOTO ITOTYyYCHHUS 3HAHUH ¥ IPUMEHCHHS X B PCaIbHON
KU3HU JUTSI peIICHUS TPAKTUICCKUX 3a71a4.

B ¢Bsi31 ¢ 3TUM TIpH U3yUYEHUU TIPEAMETa « XUMHUS» JOMUHHUPYIOIICE 3HAUCHUE TIPUOOPETAIOT TAKUE IIEIH U 3a]1a4M, KaK:

- amanrtanys OOyYalIIUXCSd K YCIOBHSAM JIMHAMHUYHO Pa3BUBAIOMIECTOCS MHUpPa, (GOPMHPOBAHUE HMHTE/UICKTYaJbHO Pa3BHTOU
JUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUYECCTBY, CAMOCTOSATEILHOMY PHHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUAX, CBA3aHHBIX C BEIICCTBAMHU U UX IPUMEHECHUEM;

- (hopMHUpOBaHHE y OOYYAIOUIMXCS KIFOUYCBBIX HABBIKOB (KIIOUEBBIX KOMIICTCHIIMI), UMCIOIINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BHUJOB JEATCILHOCTH: pEIICHHsS MpoOJeM, TOHWCKa, aHajau3a W oO0pabOTKH HWH(POpPMAIMH, HEOOXOIUMBIX JIJIS
IPHOOPETECHHS OTBITA JIESITCILHOCTH, KOTOpas 3aHUMAaeT BaAXKHOE MECTO B IO3HAHMM XMMHH, & TAKXKE JUISI OICHKU C IMO3HIIHH
HKOJIOTHYECKON O€30IaCHOCTH XapaKTepa BIMSHUS BEIICCTB MU XMMHYECKHX IPOIIECCOB Ha OPraHWU3M 4YeJIOBeKa W MPHPOIHYIO
cpeny;

- pa3BUTHC II03HABATCIIBHBIX HHTEPECOB, HMHTC/UICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOYYaroIIMXCs: CIOCOOHOCTH
CaMOCTOSITCJILHO TPHOOPETaTh HOBBIC 3HAHHUS 0 XUMHUHU B COOTBETCTBHUU C >KM3HCHHBIMH IOTPEOHOCTSAMH, HCIOJIB30BATh
COBpEMCHHBIC HWH()OPMAIIMOHHBIC TCEXHOJOTUU JUIS TOWCKAa M aHalu3a Y4YeOHOH W HayYHO-TIOMYJISPHOW HH(pOpMaIuu
XUMHYECKOTO COJIEPIKAHNUS;

- (hopMupoBaHHE U pa3BUTHE Y OOYJAIOMIUXCS aCCOIMATUBHOIO M JIOTHYECKOTO MBIILICHHS, HAOIIOAaTEIFHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, MPH TUIAHUPOBAHUU U TIPOBEJACHUH XUMUYECKOTO IKCIIEPUM EHTA;
- BOCIHUTAHHE Yy OOy4aromuxcsi YOSKIEHHOCTH B T'yMaHUCTHYECKOW HAMpaBICHHOCTH XMMHH, €€ BaKHOW POJU B PEIICHHUH
TJIO0ABHBIX  MPOOJEM PaIMOHATFHOTO TPHUPOIOIOIB30BAHUS, TIOTMOTHEHUS DJHEPreTHYECKUX PECYpCOB W COXPAHCHUS
MPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpEeKHOTO OTHOIIEHUS K TPHPOJEC W CBOEMY 3/I0POBBIO, a TaKkKe
MPUOOPETECHHS OIBbITA HMCIOJIB30BAHUS TOJYYCHHBIX 3HAHWMA JIJI MPUHATHS T'PAMOTHBIX PEIICHUN B CHUTYaIlUSX, CBSI3aHHBIX C
XUMUYECKUMU SBIICHUSMH.



B ydyeOHOM miaHe cpenHero o0miero oOpa3zoBaHHUs MpeAMET «XUMHUsS» 0a30BOr0 YPOBHS BXOJUT B COCTaB IpPEIMETHOM
obnactu «EcTecTBeHHO-HayYHBIE TIPEIMETHD.

OO6miee 4KciIo 4acoB, OTBEEHHBIX JI1 U3YyUYEHUS] XUMUM, Ha 0230BOM YPOBHE CPEIHEro OOIIero 00pa3oBaHusl, COCTABIISIET
68 yacoB: B 10 kiacce — 34 yaca (1 yac B Heaes10), B 11 knacce — 34 gaca (1 gac B HeAemio).

Coaepxxanue 00y4IeHMs.

1. TeopeTnuyeckue OCHOBbI OPraHNYeCKOl XUMUH

[Ipeamer oprannveckoi XUMHUH: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE B MOJYYCHUU HOBBIX BEIIECTB U MaTEpPHUAJIOB.
Teopust ctpoeHus: opraHumdeckux coeauHeHuid A. M. bytiepoBa, €€ oCHOBHBIE TMOJ0KEeHHUS. CTPYKTYpHbIE (POPMYIIBI
OpraHUYeCcKuX BemiecTB. ['omomorus, u3omMepus. XUMHYECKas CBS3b B OPraHUYECKUX COCAUHEHHSIX — OJWHAPHBIE UM KpaTHBIE
CBSI3U.

[IpencraBnenue o kiaccupukauu OpraHMYecKux BemecTB. HomeHkatypa opraHmuecKux COeIMHEHUN (CUCTeMaTHY eCKas)
Y TPUBUAJIbHBIE HA3BaHMS BaXKHEUIINX MPEACTABUTEIIEH KIIACCOB OPTaHUYECKUX BEUIECTB.

DKCHEepUMEHTAJIbHBIE METOJIbI U3YUYECHHSI BEIIECTB U X MPEBPAIICHUI: 03HAKOMJIEHUE ¢ 00pa3liaMy OPraHUYeCKUX BEIECTB
U MaTepHrallaMHi Ha UX OCHOBE, MOJIEJIMPOBAHNE MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIO/IEHUE U ONTMCAHUE JEMOHCTPAIIMOHHBIX
OTIBITOB TIO MPEBPAIICHUIO OPTaHMYECKUX BEIIECTB MPU HArpeBaHUHM (TJIaBJIeHUE, OOYTJIMBaHNUE U TOPEHUE).

2. YrjeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKU psAll. MeTaH U 3TaH — MPOCTEHIINEe MPECTABUTEIN ATKaHOB: (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKLMU 3aMELIECHUS U TOPEHUS), HAXOKICHHUE B IPUPO/IE, TOTYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUU Psifl. DTWIEH W MNPONUIIEH — IPOCTEHIINE MNPEICTABUTEIN AJIKEHOB:
duznyueckre 1 XUMUYECKHUEe CBOMCTBA (Peakluy TUIPUPOBAHMS, TAIIOTCHUPOBAHNS, TUIPATAIINH, OKUCICHHUS U TIOJTMMEPHU3allii),
MOJIyY€HUE U PUMEHEHUE.

Ankamuensl: Oytamuen-1,3 wu wmermnOyranueH-1,3: cTpoeHHMe, BaXHEHIIME XUMHUYECKHE CBOMCTBA (peakiius
nonumepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PEe3UHBI.

AJNKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHUHN psii. ANETUIICH — MPOCTCUINUN MPEACTABUTENh AIKHHOB:
COCTaB, CTpOeHUE, QU3MUECKHEe U XUMHYECKHE CBOWCTBA (pEaklWy THAPUPOBAHUS, TaJOTEHUPOBAHMS, TUAPATALINHA, TOPEHUS),
MOJIyYEHUE U PUMEHEHUE.



Apenbl. benzon: cocras, cTpoeHue, puznyueckue U XUMHUYECKUE CBOMCTBA (peaklMu rajoreHUPOBAHUS W HUTPOBAHUS),
MOJIyYeHHE U NMpUMEHEHHE. Toryon: cocmas, cmpoenue, QuauiecKue u XUMUYECKUE CEOUCMBA (Peakyuu 2alo2eHuposaHus u
HUMpPOBAHUs), noayyenue U npumeHenue. TOKCUYHOCTb apeHOB. ['eHeTMdeckass CBsSI3b MEXIy YIJIEBOAOPOJIAMH,
MPUHAJICKAIIMME K Pa3IMYHbIM KJIACcCaM.

[IpupoaHbie UCTOYHUKH YTriieBOAOpoaoB. [IpupoaHelil ra3 m nmomyTtHble HePTsHBIE Ta3bl. HedTh u €€ mpoucxoxxiaeHue.
CnocoObl mepepaboTKu He(PTH: TEeperoHka, KPEeKUHT (TEPMUYECKHUM, KaTaauTHdeckuil), nuponus. [IpoaykTel mepepaboTku
He(TH, UX IPUMEHEHUE B IPOMBIIIVIEHHOCTHU U B ObITY. KaMEHHBII yroib ¥ IPOJAYKTHI €ro NepepadoTKH.

DKCHepUMEHTAJIbHbIE METO/Ibl U3YUYEHHS BELIECTB U UX MPEBPALEHU: 03HAKOMIIEHHE ¢ 00pa3laMu IIacTMAacC, KayayKoB U
pe3unsbl, Komiekuu «HedTb» u «YToap», MoAeNIUpoBaHUE MOJIEKYJ YIJIEBOAOPOAOB M TaIOT€HONMPOU3BOAHBIX, MPOBEICHUE
OPAKTUYECKON paboThl: MONTYyYeHUE ITUIIEHA U U3YYEHHE ero CBOMCTB.

PacuétHrie 3agaun.

Brluncnenus 1mo ypaBHEHHMIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WM TMPOJYKTa
peaKIuu 10 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEaKIuu).

3. Kucaopoaconep:xaiiue oprannyeckue coeuHeHUs

[IpenenbHble OHOATOMHBIE CHUPTHI. METaHON M 3TAHON: CTPOEHHUE, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA (pEakluH C
AKTUBHBIMU METAJJIAMH, TaJOT€HOBOJOPOJAMH, TOPEHHE), NMpUMEHEHUE. BoIOpoIHbIE CBSI3M MEXKIAY MOJIEKYJIAMHU CIHPTOB.
JleficTBHEe METAaHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHbI€ COUPTHI. DTUICHIIIUKOIb U TJIUIEPUH: CTPOCHUE, PU3NUECKHE U XUMHYECKHE CBOWCTBA (B3aMMOJICHCTBHE
CO IIEJTOYHBIMM METAJJIAMH, KAUYECTBEHHAs pEaklusi Ha MHOTOAaTOMHbIE CHUpPThI). JleHCTBUE Ha OpraHW3M YEJIOBEKa.
[IpuMeHeHue TIIULepUHA U STHJICHTJIUKOJIA.

deHo: CTpoeHnEe MOJIEKYJITbI, U3NYECKHE U XUMUYecKre cBoiicTBa. TokcuyHoCcTh (henona. [Ipumenenue denomna.

Anpaerunsl U Kemowusl. DOpManbAETHI, alETANbICTHI: CTpOeHUEe, (Pu3nYecKkne M XUMHYECKHE CBOWCTBA (peakiuu
OKHUCJICHUS U BOCCTAHOBJICHUS, KAYECTBEHHbBIE PEAKIMH ), IOJIyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAsT M YKCYCHasi KHCJOTHI: CTpOeHHE, (u3mdeckue W
XAMHYECKUE CBOWCTBA (CBOWCTBA, OOIIME [JIs Kiacca KHCIOT, peakius JTepudukanuu), MOTydYeHHE U TMPUMEHEHUE.
CreapuHOBas ¥ OJEMHOBASI KUCIOTHI KaK MPEJACTABUTENN BBHICIIUX KapOOHOBBIX KHCIOT. Mblia Kak COJH BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JICHCTBHE.

CnoxHbie 3¢QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxHbiX 3¢upoB. XKupel. ['maponu3 Kupos.
[Ipumenenue xupoB. buonornueckast posb KUPOB.



VYrneBoasl: cocTaB, Kiaccu(UKanus yrieBoJAoB (MOHO-, TU- M Mojucaxapuisl). ['1roko3a — mpocTedmmii MOHOCaxXapu/I:
OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (U3MYECKHE W XHMHYCCKHE CBOWCTBa (B3ammojeicTBue ¢ ruapokcuaoM wmeau(ll),
OKHCJIEHHE aMMHUA4YHBIM pPacTBOpPOM oOkcuaa cepedpa(l), BoccTaHOBIEHUE, OpOKEHHUE TIIIOKO3bI), HAXOXKJCHHE B MPUPOJIE,
MpUMEHeHHe, Onosioruueckas posib. ®orocunre3. OpykTo3a Kak U30MEP TITFOKO3HI.

Kpaxman u unemtono3a kak npupojaHbie moauMepbl. CTpoeHHE Kpaxmajia U IeUTtojo3bl. Du3nueckue U XUMUUYECKUe
CBOMCTBa Kpaxmaia (TUIpOoJIN3, KaueCTBEHHAs PEAKIUS C HOJIOM).

OKCNEepUMEHTAJIbHBIE METOIbl HW3Y4YeHHUsS BEIIECTB M WX TMPEBpalleHU: MpOBEICHUE, HAOIIOJCHUE U OINHUCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMA OJHOATOMHBIX CIIUPTOB (OKUCICHUE ITAaHOJIA OKCUIOM
menu(ll)), mHOroaToMHBIX CcHUPTOB (B3aumojeicTBue TimIepuHa ¢ ruapokcuaom Mmenu(ll)), anpaernnoB (OkuCICHHUE
aMMHa4HbIM pacTBOpoM okcujaa cepedpa(l) u rugpoxcumom meau(ll), B3ammomeiicTBue kKpaxmajia C HOJOM), MPOBEICHUE
PaKTUUECKOM pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrnlie 3agaun.

Breluncnenus 1mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA WM TMPOAYKTA
peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 MUCXOTHBIX BEIIECTB UM MPOTYKTOB PEAKIUN ).

AzoTcoaepxkalire OpraHuueckiue CoeTMHEHNS.

AMUHOKHCTOTBHI Kak aM(oTepHble OopraHudeckue coenuHeHus. DOU3nueckue U XMMHUYECKUE CBOMCTBA aMUHOKHCIOT (Ha
npuMepe IMiKuHa). buonoruyeckoe 3HadyeHUE aMUHOKUCIIOT. [lenTus.

benku kak mpupoJHbIE BHICOKOMOJEKYISIpHBbIE coeAuHeHHs. llepBuuHas, BTOpUYHAsT W TPETHYHAs CTPYKTypa OEJIKOB.
XVMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYPAIHS, KAYECTBEHHBIE PEAKIIMK Ha OCJIKU.

OKCHEepUMEHTAJIbHBIE METOJIbl M3yY€HHUs BEIIEeCTB W WX MpEeBpalleHUi: HaOMIOICHHEe W ONHUCAHHUE JIEMOHCTPAIMOHHBIX
OTIBITOB: JICHATYpaIlis OCIIKOB MMPU HATPEBAHUH, [IBETHBIC PEAKIIUU OSITKOB.

4. BbICOKOMOJIEKYJISIPHbIE COeIUHECHUS

OCHOBHbBIE TMOHSTUSI XHMHHU BBICOKOMOJIEKYJSIPHBIX COEAUHEHUI: MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPU3ALINM, CPEIHsIST MoJeKyysipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYIISIPHBIX COEAUHEHUNH —
MOJIMMEPU3ALIMS U TTOJIMKOHIECHCALIHS.

OKCNEpUMEHTAJIbHBIE METOJAbl M3YYEHHUS BEIIECTB M HUX NPEBpAlllCHUI: O3HAKOMJIEHHE C 00pa3uaMHu HPUPOIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MesknpeaMeTHbIe CBA3M.



Peanmusanusa MeXnpeaMETHBIX CBS3€d NpPU M3YyYEHHM OpraHndecko xumuu B 10 Kilacce OCYIIECTBISIETCS Yepes3
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK W TOHATHM, SBISIOIIMXCA CHUCTEMHBIMU JJIsi OTIAEIbHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OOmuMe ecTecTBEHHO-Hay4YHble TOHATHA: SBJIEHWE, HAay4YHbId (DaKT, Trunores3a, 3aKOH, TEOpus, aHaliu3, CHUHTE3,
KJaccudukanus, NEpUOJUYHOCTb, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT, MOICIINPOBAHHE.

dusuka: marepus, SHEprus, Macca, aToM, 3JEKTPOH, MOJIEKyJa, DHEPreTHUYECKUH YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIlleCTBa, (PU3nUYecKue BETMYMHBI U €UHUIBI X U3MEPEHUS.

buonorus: kietka, opraHusM, 6uocepa, 0OMEH BELIECTB B OpraHU3Me, (POTOCHHTE3, OMOJOTNYECKH aKTUBHBIE BEIECTBA
(Oenku, yriaeBoAbl, KUPbI, GEPMEHTHI).

['eorpadusi: MuHepasbl, TOpHBIE TOPOAB, MOJIE3HBIE UCKOMIAEMbIE, TOILITMBO, PECYPCHI.

TexHonorusi: mnuIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHAJIBHOIO IIMTAaHUs, MOIOLIME CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHUYECKHE MpenapaThl, MaTepuaibl U3 UICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

IlnannpyemMblie pe3yJbTAThL

Juunocmmuuwie:

- OCO3HaHUE OOYYAIOIIMMHUCS POCCUNUCKON TPa¥AaHCKON HIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U
CaMOONPEIEIICHUIO;

- HaJTM4Me€ MOTUBAIIMH K OO YYECHHUIO;

- IIeJICHAINPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUHN JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH U UCTOPHUUECKUX TPATUIIUN
0a30BOI HAYKH XUMHH;

- TOTOBHOCTb U CTIOCOOHOCTH 00YYaIONIUXCSl PYKOBOJICTBOBATHCSA B CBOCH JESITEIIBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH,
MPUCYITUMU [ETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHUs;

- HaJTM4Ke MPABOCO3HAHUS YKOJIOTUYECKON KyIbTYPhI U CIIOCOOHOCTH CTaBUTH IIEIH U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pE3yJAbTaThl OCBOEHUS IMpeaMeTa «XHUMHS» JOCTUTAIOTCS B E€IUHCTBE YYEOHOM M BOCHHUTATEIBHOMN
NEATENBHOCTA B COOTBETCTBUU C TYMAHUCTUYECKUMHU, COUUOKYJIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU U HJI€AIAMU
POCCHIICKOTO TPa)KJAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE HOPMaMH M TpPaBWJIAMU TOBEICHHS, CIOCOOCTBYIOITUMHU
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJaIONTUXCS.

JIn4HOCTHBIE PE3YJbTAaThl OCBOCHUSI MpeaMeTa «XHUMUs» OTPaKaloT CHOPMUPOBAHHOCTH OINbITA IMO3HABATEIBHONU U
MPAKTUYECKOMN AESATEILHOCTU 00YUYAIOIINXCS N0 pealiu3aliy MPUHATHIX B 00IIECTBE IEHHOCTEW, B TOM YUCJIE B YACTU:



1) rpaxaaHCKOrO BOCIIMTAHUS .

- OCO3HAaHMS 00YUAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPaBOMOPSIIKY;

- PEJICTABIICHUS O COLIMAIIBHBIX HOPMaX UM MpaBUIaX MEKJIMYHOCTHBIX OTHOIIEHUM B KOJUICKTUBE;

- TOTOBHOCTU K COBMECTHOW TBOPUECKON JIESITEIHHOCTH TMPU CO3JAaHUU YYEOHBIX IMPOEKTOB, PEIICHUU YYEOHBIX U
MMO3HABATEIBHBIX 337124, BBITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

- CIMIOCOOHOCTH MOHUMATh U MPUHUMAThL MOTHBBI, HAMEPEHHUs], JIOTUKY W apTyMEHTBI JIPYTUX MPHU aHAIN3€ Pa3JIMUHBIX BUOB
y4eOHOM JIeITeIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHHUA

- IICHHOCTHOT'O OTHOIIIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACIICIUI0 OTEUECTBEHHON XUMUU,

- YBOXKEHHSI K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU M TIPAKTUYECKOTO MTPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JOCTHKCHHUS
HAyKUd €CTh PE3yJbTAT JJIUTEIbHBIX HAOIIOACHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX MIOUCKOB, TOCTOSTHHOTO TPYy/1a YUEHBIX H
MPaKTUKOB;

- MHTEpeca U TO3HABATEIILHBIX MOTHBOB B IMOJYYCHUH U TOCICIYIOIMIEM aHaln3e MH(POpMAIMU O TMEPEOBBIX TOCTHKCHUSIX
COBPEMEHHON OTE€YECTBEHHOW XUMHH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

- HDaBCTBEHHOI'O CO3HAHUS, 3TUUYECKOTO MTOBE/ICHHUS;

- CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBSI3aHHBIE C XUMHYECKUMHU SBICHUSMHU, M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHHUE M IMOCTYNKH CBOMX TOBAapUUIEH C MO3UUMI HPABCTBEHHBIX M IMPABOBBIX HOPM H
OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

- TIOHMMAaHUS IIEHHOCTEW 3I0pOBOro W 0Oe30macHOro oOpas3a >KH3HU, HEOOXOJWMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PM3HUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

- cOOIIrOIeHNsT PaBUIT 6€30MacHOTO OOPAIICHUS C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KM3HU U B TPYAOBOU JEATEIHHOCTH;

- MOHUMAHMS IIEHHOCTH MNPaBUJI HHAWBUYAJIbHOTO M KOJUIEKTUBHOTO O€30MacHOTO MOBEJAEHUS B CHUTyalUSIX, YTPOXKAIOLIUX
310POBBIO U )KU3HU JIIOJIEH;

- OCO3HAHUS MTOCJIC/ICTBUN U HEMIPUSATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aJIKOTOJISI, HAPKOTHUKOB, KYpPECHHS);

5) TpyA0BOro BOCIIMTAHMS



- KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATEIBLCKON JEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U
JPYTUX BUJAX JACSATEIbHOCTH;

- YCTAaHOBKHM Ha aKTMBHOE Y4YacCTHE B PEIICHUM MPAKTHYECKUX 3aJay COLUAIbHOW HAIMpPaBIEHHOCTU (B paMKax CBOETO Kjacca,
IITKOJIBI);

- MHTEpeca K MPaKTUYECKOMY HM3YYCHHIO MpoQeccuil pa3audyHOro pojaa, B TOM YHCJIE Ha OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAaHUHU 10 XUMUH;

- YBOKEHHUS K TPYAY, JIOJISM TpYJa U pe3yiabTaTaM TPYAOBOU JIESITEIHHOCTH;

- TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY WHAMBUIAYAJIBHOW TpaeKTOpWHM oOpa3oBaHus, Oynaymied mpodeccuu U peanusaiuu
COOCTBEHHBIX KU3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, MHTEPECOB U MOTpeOHOCTEH
00I11eCTBa;

6) 3K0JI0TNY€eCKOTr0 BOCTIUTAHMS:

- DKOJIOTMYECKH 11€J1IeCO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HHU Ha 3eMIIE;

- TOHUMAaHUS TJIO0ATBLHOTO XapaKTepa YKOJIOTUUECKUX MPOOJIeM, BIUSHUS IKOHOMUYECKUX ITPOIIECCOB HA COCTOSIHUE MTPUPOTHON
U COLIMAIBHOM CpEIbI;

- OCO3HaHUS HEOOXOJAMMOCTH HCIIOJIB30BaHUSA  JOCTIKEHMH XUMHU 11 PEIICHHWs BOIMPOCOB  PaIlMOHAILHOTO
IPUPOIOTOJIB30BaAHNUS;

- QAKTUBHOIO HENpUATUS JCHUCTBUM, MPUHOCAIIUX BpEJ OKPYXKAIOIMIEH MNPUPOJHONW Cpele, YMEHHUS IPOTHO3UPOBATH
HEeOIaroNpHUATHBIC SKOJOTHYECKHE MTOCIEACTBUS MPEANPUHIMAEMBIX JICHCTBUN U MPEOTBpAIIaTh HX;

- HQJIMYMS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, HKOJOTMYECKOM KYJIbTYphl, OIbITAa JACATEIBHOCTH HSKOJOTUYECKOU
HaINpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMMU B TI03HABATEIILHON, KOMMYHUKATHBHOW M COLMAJIBHOM MpPAKTUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

- cOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM
MPAKTUKHU;

- MMOHUMaHHs CIEeNUPUKA XMMHU KaK HAayKH, OCO3HaHHS € poiid B (OPMUPOBAHHUM PAIMOHATHLHOTO HAYYHOT'O MBIIUICHUS,
CO3JaHUM ITIEJIOCTHOTO TIPENICTABIIEHUS 00 OKpPYKAIOMeM MUPE KaK O €IWHCTBE MPHUPOABI U YEIOBEKa, B MO3HAHWU MPUPOTHBIX
3aKOHOMEPHOCTEHN U pelIeHUur MpoOIeM COXpAaHEHUS MPUPOTHOTO PABHOBECHS;

- yOexx1IEHHOCTH B 0COOOW 3HAYMMOCTU XMUMHUU JUIs COBPEMEHHOW LMBWIM3ALMKM: B €€ I'yMaHUCTUYECKOW HAMPABICHHOCTH U
BOXHOM POJIM B CO3JaHWU HOBOW 0a3bl MaTepUAIBHOW KYyJIbTYpbl, PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS



YeJIOBEYECTBA — ChIPbEBOM, IHEPreTUUECKOM, MUILIEBOW U SKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIMHBI, 00€CIIeUeHUN
YCIIOBUM YCHEIIHOTO TPY/Ia U SKOJIOTHYECKH KOM(DOPTHON KU3HH KaXKI0Tr0 WIeHA 00IIeCTBa;

- €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: NMOHMMAHMS CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCHOJIb30BaTh MOJy4aeMble 3HaHUA JJIs aHAJIU3a U OOBSICHEHUS SABJICHUM OKPYXAIOLIEro MUpPa U MPOUCXOSIIUX B
HEM WM3MEHEHUH, YMEHHUs JeNaTh 00OCHOBAaHHBIE 3aKIIIOUEHHS HAa OCHOBE HAyUYHBIX (PAKTOB U UMEIOLIUXCS AAHHBIX C IIEJIbIO
MOJIYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEILHO UCIIOIB30BATh XUMUYECKUE 3HAHMS JIs1 PEIICHMs TPOOJIEM B peabHBIX JKM3HEHHBIX CUTYAIUX;
- HHTEpeca K MO3HAHUIO U UCCIE0BATEeIbCKOM JIESITeIbHOCTH;

- TOTOBHOCTH U CITIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO U caMOOOPA30BAHMIO, K AKTUBHOMY MOJYUYEHUIO HOBBIX 3HAHUM 1O
XUMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMU;

- HIHTEpeca K 0COOEHHOCTSIM TPy/ia B pa3InuHbIX chepax npopeccCuoHaAIbHON NeATEIbHOCTH.

Memanpeomemmuwie:

OBJaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY JI€HCTBUSIMU:

1) 6a30Bble JJOrHYecKHe AeHCTBHS:

- CAaMOCTOATENIBHO (POPMYTUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpHUBATh;

- OMpeNeNATh LENU NeSITSIBbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHUH UX JOCTIKEHHUS, COOTHOCUThL PE3YIbTaThl AEATEILHOCTH C
MIOCTaBJICHHBIMU LIEIISIMHU;

- HCIIOJB30BaTh IMPU OCBOCHUW 3HAHUN TPHUEMBI JIOTUYECKOT'O MBIIIJICHUS — BBIJICIATh XapaKTepHbIC MPU3HAKUA TOHATHH H
yCTaHABJIMBATh UX B3aMMOCBS3b, HCIIOJIL30BATh COOTBETCTBYIOIINE TOHATHS ISl OOBSICHEHUS OTACIIBHBIX (DaKTOB U SBJICHHI;

- BBIOUpATh OCHOBAHMS W KPUTEPHUH VISl KIIACCU(UKAIIUN BEIIECTB U XUMHUUECKUX PEaAKIINA;

- YCTaHABJIUBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXK/Iy N3y4aeMbIMU SIBICHUSIMU;

- CTPOUTH JJOTHUYECKHUE pacCyKIeHUs (MHIYKTUBHBIC, ETYKTUBHbBIC, IO AHAJIOTHH), BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPECUUS
B pacCMaTPUBACMBIX SIBJICHUAX, (DOPMYIHPOBATH BHIBOABI M 3aKIIFOUCHUS;

- NPUMEHATH B TIPOIECCe IIO3HAHMS, HCIIONB3yeMble B XHMHH CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, IPeoOpa3oBBIBAThH
MOJICIbHBIC TIPEACTABICHUS — XUMHUYCCKHH 3HAK (CHMBOJI) 3JIEMEHTa, XUMUYecKast (hopMyIra, ypaBHEHHE XUMHUCCKON PeaKIiu —
MpY pEIICHUW Y4YeOHBIX IMO3HABATEJIBbHBIX M TMPAKTUUYECKUX 3ajay, MPUMEHATh Ha3BaHHbIC MOJICJIbHBIC TPEACTaBICHUS s
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKITUH.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

- BIaJIeTh OCHOBAaMH METOJI0B HAyYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUIA;



- (QopmynupoBaTh LENH M 33JaYd HWCCIEJOBAHUA, MWCIIOJIB30BaTh IOCTABICHHBIE M CAMOCTOATEIBHO Cc(HOpMynHpoBaHHBIC
BOMPOCHl B KAa4yeCTBE MHCTPYMEHTa MO3HAHHWS M OCHOBBI s (POPMHUPOBAHHS THIOTE3bl MO MPOBEPKE MPaBUIHHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

- BJAJeTh HAaBBIKAMU CAMOCTOSITEILHOTO IJIAHHPOBAHHWS W TIPOBEACHUS YYCHHUECKHX JKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHMsI HaOJII01aTh 3a XOJAOM IPOIIEcCca, CAMOCTOSITENBHO MPOTHO3UPOBATH €ro pe3ysbTaT, (opMyIupoBaTh OOOOILIEHUS U
BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3yIbTaTOB UCCIIEIOBAHMS, COCTABIATH 00OCHOBAHHBIN OTYET O MPOJEITAHHON padoTe;

- MPUOOPETATh OMBIT YUCHUYECKOW HCCIEAOBATEIBCKOW M MPOCKTHON NEATEIBHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITETLHOMY TIOUCKY METOJIOB PEIICHHS MPAKTHUECKHUX 3a]a4, TPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUSI.

3) paboTa ¢ uHpopManmeii:

- OPHEHTHPOBATHCA B PA3NUYHBIX HMCTOYHHMKAX WH(pOpManuu (HaydyHO-TIOMYJSpHAs JHUTEpaTypa XHMHUYECKOTO COJACpIKaHHS,
CIpaBOYHBIE TOCOOWs, pecypchl MHTepHeTa), aHaIM3UPOBaTh WHMOPMANUIO PA3TUYHBIX BUAOB M (OPM IMPEICTABICHHUSA,
KPUTHYECKU OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTH;

- (opMynmHpoBaTh 3ampoChl W TPUMEHSATH Pa3IMYHBIE METOIbI MPHU TOUCKe U OTOOpe WH(pOpMAIMU, HEOOXOMAUMOH s
BBITIOJTHEHUSI YU€OHBIX 3a/1a4 ONPEIeIEHHOTO THIIA;

- IPUOOPETATH OIBIT UCTIOIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3IMYHBIX TIOMCKOBBIX CUCTEM;

- CaMOCTOSITEJILHO BBIOMpATh ONTUMAJBHYIO (OpMy MpeAcTaBieHHUs HWH(OpManuu (Cxembl, rpaduku, JUarpaMMbl, TaOJIUIIbI,
PUCYHKH U IpyTHE);

- WCTIOJB30BaTh HAYUYHBIN S3BIK B KAYECTBE CPEJCTBA MPHU paboTe ¢ XUMHUYECKOW MHGOpPMAIHEH: TPUMEHSITh MEKIPEIMETHBIC
(pusmueckrue u MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBI, (DOPMYJIBI, a00peBUATYPBI, HOMEHKIIATYPY;

- ACIIOJIb30BaTh U IPEOOPA30BBIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIISTHOCTH.

OgilaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMH 1eICTBUSIMH:

- 3aJ1aBaTh BOIPOCHI O CYIIECTBY 00CYKJaeMOM TEeMbl B X0OJI¢ Uajora U/Uial JUCKYCCHUHU, BBICKAa3bIBATh UAEH, (OPMYITUPOBATH
CBOM IPEJIOKEHUSI OTHOCUTEIBHO BBITIOJIHEHUSI MIPEAJIOKEHHOM 3a/1a4H;

- BBICTYNATh C MpPE3EHTAIeil pe3yJbTaTOB MO3HABATEIbHOMN JEATENbHOCTH, MOIYYEHHBIX CaMOCTOSITENIBHO UM COBMECTHO CO
CBEPCTHUKAMHU TPHU BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEAOBAHUIO CBOMCTB M3Yy4aeMbIX
BEIIECTB, peaju3aluy y4eOHOro MmpoekTa M (POpMyIHpOBaTh BBIBOJBI MO pe3yJbTaTaM IMPOBEAEHHBIX HCCIECIOBAHUN MyTEM
COTJIACOBaHMS MO3ULUNA B X0JI€ 00CYX ACHUS U 00OMEHAa MHEHHSIMH.

OgiiaieHHe YHUBEPCAJIBHBIMYU PeryJIATHBHBIMH AeHCTBUSIMM:



- CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYILECTBIIATH CBOIO IIO3HABATEIBHYIO JEATEIBHOCTb, ONpeAessds €€ Lenu W 3aJaud,
KOHTPOJUPOBATh U M0 MEPE HEOOXOAUMOCTU KOPPEKTUPOBATH MIPEAaraéMblid aJITOPUTM JIEUCTBUN MPU BBHIMOTHEHUU YYEOHBIX U
HCCJIEeI0BATENbCKUX 3a/a4, BbIOMpaTh HanbOosee 3()PEeKTUBHBIN CIOCOO MX PEIICHHs C YYETOM MOJYYEHHs] HOBBIX 3HAHHMM O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

- OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLIEHKHU.

Ilpeomemnmnuwie:

- c(hOpPMUPOBAHHOCTh MPEACTABICHUM O XUMUUYECKON COCTaBIISIIONIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpA, POJIU XHMHH B
MO3HAHWM SIBICHUM MPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS W KYJIbTYPbl JUYHOCTH, €€ (YHKIIMOHAIHHON TPaMOTHOCTH,
HEOOXOAUMOM JJIsi pelIeHUs TPAKTUUYECKUX 3ajJad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3JI0POBBIO U
IIPUPOHOU CpETIE;

- BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHWUM, KOTOpas BKIIOYACT: OCHOBOIOJIATAIOIINE TOHATHS (XMMUYECKHH DJIEMEHT, aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJia, BaJEHTHOCTb, 3JIEKTPOOTPHUIIATEIbBHOCTh, XUMUYECKasl CBSI3b, CTPYKTypHas Ghopmyia
(pa3BépHyTass U COKpaI€HHas), MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 00BEM, YIIIEpOAHBIN CKeleT, (QyHKIMOHAJIbHAS TPYIINA,
paguKall, W30MEpPHs, U30MEPBI, TOMOJOTUYECKUHN pPsii, TOMOJIOTH, YII€BOAOPObI, KHCIOPOI U a30TCOAEPKAIIUE COEAUHEHUS,
MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COEAMHEHHUS); TEOPUM U 3aKOHBI (TEOpHsl CTPOECHUS
opranndeckux BemiectB A. M. ByTiepoBa, 3aKkoH coXpaHeHHUs] MAacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKHUM SI3bIK XUMUU;
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE ITOHUMAHHMS MPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(akTONOTrNYEeCKUE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJYYCHHH W O€30MacCHOM HCIIOJIb30BAaHUU BAXKHEUIIUX OPraHUYECKHX
BEIIECTB B OBITY M MPAKTHUECKOU JIEATETbHOCTH YEJIOBEKa;

- c(hopMUPOBAHHOCTH, YMEHHI BBISABISATH XapaKTEpHbIC MPU3HAKU TOHATHUM, YCTAHABIMBATh MX B3aUMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIIHUE MOHSTHUS MIPU OMUCAHUH COCTAaBa, CTPOCHUS U NIPEBPAICHUN OPraHUYECKUX COETMHEHU;

- c(hOpMUPOBAHHOCTh YMEHHH HCIIONIH30BATh XMUMHYECKYI0 CHUMBOJIMKY JUIsl COCTaBICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHyYTO, COKpamEHHOM) (HOPMYT OpPraHUYECKUX BEIIECTB M YPAaBHCHUN XMMHUUYECKHX PEAKIMi, M3rOTaBIMBATh MOJIEITHU
MOJIEKYJ OPraHUYECKUX BEIIECTB JUISl MIUTIOCTPALMHA UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

- chOpMHUPOBAHHOCTh YMEHHI YCTaHABINBATH MPUHAIIICKHOCTh N3YICHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTABY M CTPOSHU IO
K  ONpeAeNEHHOMY  KJIAcCY/TpyIIe COSAMHEHWH  (YIJIeBOJOPOABI, KHCIOPOJ W  a30TCOJEpIKAIHNE  COSTUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCAMHEHMS ), 1aBaTh UM Ha3BaHUs Mo cuctemaTtndeckoir Homenknarype (IlUPAC), a Takxe nmpuBoauTh
TPUBHAJIbHBIC Ha3BAHUS OTNICJIbHBIX OPraHUYECKUX BEIIECTB (3TUJIEH, MPOIMWICH, alleTHIICH, STUJICHTJIMKOIb, TJULEPUH, (HEHOI,



dopmanbaerus, aneTaabAeTua, MypaBbuHas KUCIO0Ta, YKCyCHAas KHCIIOTa, OJCMHOBAasI KUCJIOTa, CTEAPHHOBAsI KHUCJIOTA, TII0K03a,
dbpykTo3a, Kpaxmall, HeJI0a03a, TIIUIUH);

- ¢(hOpMUPOBAHHOCTH YMEHUS OTPEICIATH BUIBI XUMUYECKON CBS3U B OPTAaHUYECKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);

- c(hOpMHUPOBAHHOCTh YMECHHUS TPHMCHATH TIOJOKCHHS TEOPHUH CTPOCHHUS OpraHuveckux BemecTB A. M. bytiepoma mis
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECCTB OT HX COCTaBa M CTPOCHMS; 3aKOH COXPAaHCHHSI MacChI BEIICCTB;

- c(OopMUPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh COCTaB, CTpOeHHE, (U3UYECKUE W XHMHUYECKHE CBOWCTBA THUITMYHBIX
NpEJICTaBUTEICH Pa3IMYHBIX KJIACCOB OPTraHWYCCKUX BEIIECCTB (METaH, 3TaH, JITHJICH, NPOINWJICH, aleTWICH, OyraaueH-1,3,
MeTHIOyTaneH-1,3, OCH30JI, METaHOJI, 3TAHOJ, ATHICHIJIMKOJb, TJIMIEPUH, (PEHOJ, aleTaableTH]l, MypaBbUHAs U YKCYCHas
KUCJIOTBI, TIJIFOKO3a, Kpaxmal, IeJUII0NI03a, aMHUHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATh T€HETHUYECKYIO CBA3b MEXIy HHUMH
YPaBHCHHSIMHU COOTBETCTBYIOIIUX XUMHYCCKUX PEAKIIMI C HCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

- cOpPMHUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh HCTOYHUKH YTJICBOJIOPOIHOTO CHIPhs (HE(Th, MPUPOIHBIN Ta3, YTojb), CIOCOOBI
UX MepepabOTKU U MPAKTUYCCKOE IPUMEHEHHUE TIPOAYKTOB IepepabOTKH;

- ¢copMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCIICHHS 10 XUMUYCCKUM ypPaBHEHHSIM (MaccChl, 00béMa, KOJUYCCTBA UCXOTHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMU 1O M3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB MU MPOIYKTOB
peaKiumn);

- ¢(hOpPMHUPOBAHHOCTH YMEHHM BIAJIETh CUCTEMOW 3HaHMI 00 OCHOBHBIX METOJ[aX HAYYHOI'O MO3HAHMUS, MUCTIOIb3YEMbIX B XUMHUU
OpU M3YYEHUHM BEIIECTB M XMMHUYECKUX SIBJIICHUN (HAOIIOJeHUE, U3MEpPEHHe, SKCIEPUMEHT, MOJIETUPOBAHUE), HCIOJIb30BAThH
CUCTEMHBIC XUMUYECKHUE 3HAHUS VIS IPUHSITHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

- chopMHpPOBAaHHOCTh YMEHHH COOJIIO/IATh MpaBWIA MMOJB30BAHUS XUMHUUYECKON MOCYI0N M J1abopaTOpHBIM 00OpYyIOBaHUEM, a
TakKe MpaBUiia OOpaIeHUsl ¢ BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHSIMHU IO BBITTOJIHEHHUIO JaOOPATOPHBIX XUMHUYECKHUX
OTIBITOB;

- c(hOpMHUPOBAHHOCTh YMEHHUU IJIAHUPOBATH W BBITIOJHITH XUMUYECKUNA HKCIIEPUMEHT (TIPEBpAIEHUsI OPTaHUYECKUX BEIIECTB
MIPY HarpeBaHUH, TOJYUYCHHUE STHWICHA U W3YUYEHHUE €T0 CBOMCTB, KAYECTBEHHBIC PEAKIIMA OPTaHUYECKUX BEIIECTB, JICHATYPAILIHS
OCJIKOB MpY HAarpeBaHUU, I[BETHHIE PEAKIIMU OEIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKH O€30MMACHOCTH MPHU OOPAIICHHUH C
BEIECTBAMU M J1a0OpaTOpHBIM OO0OPYJOBAaHUEM, MPEACTABISATH PE3yJbTAaThl XMMHUYECKOTO SKCIepUMEHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX PEaKIil M (OPMYIHPOBATH BHIBOIBI HA OCHOBE ITUX PE3yJIbTATOB;

- cOpMHPOBAHHOCTh YMEHUN KPUTHYECKU aHAIM3UPOBATH XMMHYECKYI0 MH()OPMAIUIO, TTOTYIaeMYI0 M3 Pa3HbIX UCTOYHUKOB
(cpenctBa maccoBoit nHpopmaiu, MHTepHET U Ipyrux);



- c(pOpMHUPOBAaHHOCTb YMEHHH COOJIIOaTh MpaBHJAa SKOJOTMYECKH 1I€J1ecOo00pa3HOro MOBEAECHHUS B OBITY M TPYAOBOU
NEATEIbHOCTU B IIEJISIX COXPAHEHUSI CBOETO 3JI0POBBSI M OKPYKAIOIIEH MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCThH BO3/ICHCTBUS
Ha >KMBBIE OPTaHU3MBI OMNPENEIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAs cMbici Tokazatens [IJIK, mosicHATh Ha mpumepax
crocoObl YMEHBIIICHUSI ¥ TIPEIOTBPAIIEHUS] UX BPEIHOTO BO3JICUCTBUSI HA OPTaHU3M YEJIOBEKA;
- JUIs OOy4YarolUXCs C OTPAHUUYECHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS: YMEHHUE MPUMEHATh 3HAHWUS 00 OCHOBHBIX JOCTYITHBIX
METOJIaX MO3HAHUSI BEIIECTB U XUMUUECKHUX SIBJIICHUI;

- ISl CJIETBIX M CIa0OBUASIIMX OOYYarOIIMXCA: YMEHHUE MCIOJIb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins
JUTSL 3aMTUCU XUMHUUYECKUX (HOopMyJI.

TeMaTHuecKoOe IJIAHUPOBAHME.

KoaunuecTBo uacoB

HaumeHoBaHue pa3ieioB U TeM
Ne m/m DO :Ml\ilbl Kontpoabnbie | IpakTnyeckue JJIeKTponHbIe (LHpPOBbIE)
porp Beero padoTHI padoThI 00pasoBaTebHbIE pecypehl
Pa3znen 1. Teoperuyeckue 0CHOBBI OPraHUYECKO XUMHH
[Ipenmet opranuueckoit xumuu. Teopust
11 CTPOCHHMS OPTaHMYECKUX COCAMHEHUN A. 3 http://school-collection.edu.ru
M. byrneposa
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YrI€BOIOPOABI — alIKaHbI 2 http://school-collection.edu.ru/
HenpenenbHbie YraeBOIOPOIbI: AIKCHBI, )
2.2 bt a HOPOA 6 1 http://school-collection.edu.ru/
QJIKAJIUCHBI, aJIKHHBI
2.3 ApoMaTndecKkue yrieBoaopoasl 2 http://school-collection.edu.ru/
[IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U i
24 PHpO e HOpon 3 1 http://school-collection.edu.ru/
ux nepepadoTka
Hroro no paszneny 13



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Paznen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNs

3.1 Crnuptsl. DeHon 3 http://school-collection.edu.ru/
An .K .
3.2 paerus. Kapbonosse xucnorsr 7 http://school-collection.edu.ru/
Crnoxnble 3¢upbl
3.3 VYrneBoisl 3 http://school-collection.edu.ru/
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 http://school-collection.edu.ru/
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 [Inactmaccel. Kayuykn. Bosokna 2 http://school-collection.edu.ru/
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KajennapHo-temarnueckoe mianuposanue. xumus 10 kaacce.

No KomnaectBo yacos
/m Tema ypoka Beero | Kontponbubie | [IpakTuueckue Hata €)1(0)5
paboTbI paboThI
1. TeopeTnyeckue 0CHOBBI OPraHnyeckoi Xumum (3 4)
1 [IpenMeT opranryeckoit XuMuM, €€ BOSHUKHOBEHUE, 1 0 0 http://school-
pa3BUTHUE U 3HAYCHUE collection.edu.ru/
) Teopust CTpoeHHSI OPraHUYECKUX COSTUHCHUH A. M. 1 0 0 http://school-
Bbytneposa, €€ OCHOBHBIE TTOJIOKEHUS collection.edu.ru/
[IpencraBnenue o KIacCUPUKAIUA OPTAHUICCKUX .
3 H ( ) 1 0 0 http://school-
BemecTtB. HoMeHknarypa (cucreMarnueckast) u A
B yp collection.edu.ru/
TPUBHAJIbHBIC HA3BaHUSI OPraHUYECKUX BELIECTB
2. Yraesoaopoasbl (13 u)
. http://school-
4 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN P 1 0 0 .
collection.edu.ru/
5 MertaH 1 3TaH — NPOCTEUINE ITPEACTABUTENH 1 0 0 http://school-
AJIIKaHOB collection.edu.ru/
. http://school-
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 :
collection.edu.ru/
7 DOTUJIEH U IPOIUJIEH — MPOCTEHIINE NPEACTABUTENN 1
AJIKEHOB
8 IIpakTuyeckas padora Ne 1. «Ilosryuenue stunecHa 1 0 1 http://school-
Y U3YYEHUE Er0 CBOMCTBY collection.edu.ru/
9 Ankaauensl. byraauen-1,3 u metunOyraauen-1,3. 1 0 0 http://school-
[Tony4eHne CHHTETUYECKOTO KaydyKa U PE3UHBI collection.edu.ru/
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, :
. o . http://school-
10 TOMOJIOTHYECKHMH Psijl. ANIETHIIEH — HPOCTEMIIHIA 1 0 0

NpEACTAaBUTCIIb AJIKWHOB

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

. http://school-

11 BerauciieHust mo ypaBHEHUIO XUMHYECKON PeaKiium 1 0 0 :
collection.edu.ru/
http://school-

12 Apenbl: 0eH30I1 ¥ TOJIy0Jl. TOKCHYHOCTH apEHOB 1 0 0 :
collection.edu.ru/

13 I'eneTnyeckas CBs3b yrieBoJ0pOIOB, 1 0 0 http://school-

MPUHAJICKAIINX K PA3JIMYHBIM KJIaccam collection.edu.ru/
[IpupoaHbIE HICTOYHUKH YTIIEBOIOPOIOB: IPUPOIHBIN http://school

14 ra3 U MOMyTHBIC HePTAHBIC Ta3bl, HEPTh U MPOTYKTHI 1 0 0 Mip://school.

. ’ collection.edu.ru/
e€ nepepaboTK1
[TpupoHBIE UCTOYHUKH YIJIEBOIOPOIOB: MPUPOIHBIN htto://school

15 ra3 ¥ MOMyTHBIE HETSAHBIE Ta3bl, HEGTH U TPOILYKTHI 1 0 0 Mip://school.

.. ’ collection.edu.ru/
e€ nepepaboTK1

16 KontpoabHnasi pa6ora Ne 1 no pazneny 1 1 0 http://school-

«¥YT1J1eBOI0POABD) collection.edu.ru/
3. Kuciopoacoaep:xkamme opranndeckue coequuenus (13 )

17 [TpenenbHbIE 0JJHOATOMHBIC CIIUPTHI: METAHOJT U 1 0 0 http://school-

sTaHoJ. Bomopoanas cBs3b collection.edu.ru/

18 MHOroaTroMHbI€ CIUPTHI: STUIICHIIIUKOJIb U 1 0 0 http://school-

TIULEPUH collection.edu.ru/

19 @DeHoJI: CTPOSHHE MOJIEKYIIbI, PU3NYECKHE U 1 0 0 http://school-

XUMHUYECKHE CBOMCTBA, MPUMEHECHHUE collection.edu.ru/
20 Anpaerunipl: GOpMaNbACTH U alleTAIbICT U, 1 0 0 http://school-
AnietoH collection.edu.ru/
21 OnHOOCHOBHBIE ITpeJeNIbHbIE KAPOOHOBBIE KUCIIOTHI: 1 0 0 http://school-
MYpaBbUHAsA U YKCyCHast collection.edu.ru/
29 IIpakTuyeckas padora Ne 2. «CpolicTBa pacTBopa 1 0 1 http://school-
YKCYCHOM KHUCTIOTBI» collection.edu.ru/
23 CreapuHOBas U 0OJI€MHOBAsI KUCIOTHI, KaKk 1 0 0 http://school-
MIPEJCTAaBUTENN BBICHINX KAPOOHOBBIX KUCIOT collection.edu.ru/
24 MBbL1a KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX 1 0 0 http://school-
MOIOIIIEE IEHCTBUE collection.edu.ru/
o5 CrnoxHble 3(hupbl Kak TPOU3BOIHbIE KAPOOHOBBIX 1 0 0 http://school-
KUCIOT. [ Uponn3 ciaokKHbIX 3pUpoB collection.edu.ru/
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XKupsr: ruaponans, npuMeHeHne, OnoJornuecKas

http://school-

26 1 0 0 )
pOJIb KUPOB collection.edu.ru/
27 YrneBojpl: cocTaB, Knaccudukanus. BaxHeiine 1 0 0 http://school-
MpEeACTaBUTENM: TIIIOK03a, (PPYKTO3a, caxapo3a collection.edu.ru/
28 Kpaxmal u HeuIon03a Kak IPUPOIHBIE TTOJTMMEPBI 1 0 0 hitp:/fsehool:
P H PHpOA FMED collection.edu.ru/
KonTpoabHas padora Ne 2 o pazneny http://school
29 «Kucopoacoaep:kaume opraHuyecKue 1 1 0 Mip://school.
P collection.edu.ru/
coeIMHEeHUs»
4. A3oTcoaepikaliue opranudeckue coefunerus (3 4
http://school-
30 AMUHBL: METUJIAMHH U QHUITUH 1 0 0 :
collection.edu.ru/
31 AMMHOKHCIIOTBI KaK aM(OTEPHBIC OPraHMYECKUE 1 0 0 http://school-
COeIUHEHMS, UX OHoJIorndyeckoe 3nHauenue. Ilentuapl collection.edu.ru/
32 benku kak mpupoIHBIE BEICOKOMOJIEKYIISPHBIE 1 0 0 http://school-
COEIUHEHUS collection.edu.ru/
5. BeicokoMoJIeKYIsIpHBbIE coequHeHus (2 1)
33 OCHOBHBIE IOHATHUS XUMHUH BBICOKOMOJIEKYJIIPHBIX 1 0 0 http://school-
COEIUHEHUN collection.edu.ru/
34 OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX 1 0 0 http://school-
coenuHenui. [ImacTMaccel, Kaydyku, BOJOKHA collection.edu.ru/
OG6u1ee KOJIMYECTBO YACOB 110 NMPOrpaMme 34 2 2
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