MWHHUCTEPCTBO IIPOCBEIEHUSI POCCUIICKON ®EAEPALIA

MunncTepcTBO 00pa3oBaHus H HAYKH AJITaiiCKOro Kpas

PACCMOTPEHO

MO y4urenei

npotokos Nel ot
«21v»aBrycra2024 r.

KomureT no o6pa3oBanuio r. bapnaynaa

MBOY "Jluneii Ne112"

COI'JTACOBAHO YTBEPXJIEHO

[lenarormueckuii coBer  aupeKTop/ME :
«I[nueoﬁ E1125% %

nporoxon Nel ot ° < |/ 2 H)Taspin

«22yaBrycra2024 r. npn » N92 10/01-02-01

i

PABOYASA ITPOI'PAMMA

BHEYPOUHOI1 1eSITeJIbHOCTH YYAIIMXCH

« EcTecTBeHHOHay4YHasi FPaMOTHOCTB)
s ooydaromuxcs 10 kimacca

CocraBurens: Kupbsinosa E.B.

bapnayn 2024



MNOACHUTEJIbHAS 3ATIINCKA

[Iporpamma BHEYpOYHOW JAEATEIFHOCTH HAa YPOBHE CpEAHEro oOmero ooOpa3oBaHHA
pa3paboTtana Ha ocHOBe DenepaibHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O06 oOpazoBaHuU B
Poccuiickoit  ®epepanuu», TpeboBaHMI K  pe3yiapTaraM  OCBOeHHUs  (enepanbHOU
o0Opa3oBaTelIbHOUM TIporpamMMbI cpenHero oomero oopazosanus (POIT COO), nmpencTaBiIcHHBIX B
denepanbHOM rocyaapcTBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuerom Konuenuuu
MpenojaBaHusl yueOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit
denepanyy, peaau3yoIIMX OCHOBHBIE 00pa30BaTeNbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHHHA
«Crtparernn pa3BuThs BocmuTaHus B Poccuiickoit ®@enepanuu Ha mepwon no 2025 roma»
(Pacnopsokenue [IpaButenbecrBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOIXOM0B K pa3pabOTKe MPOrpaMMbl BHEYPOUHOW NEATETBHOCTH IO XUMHH,
K OmpeneneHuto oOmeld crpaTterny OOY4eHHs, BOCIHUTAHHMS W Pa3BUTHSA OOyJaIONMIUXCS
cpenctBamu ydeOHoro mnpeamera «Xumus» jgias 10-11  kmaccoB Ha 0a30BOM  YpOBHE
coctaBuiu KoHuentyadbHbie mosoxkenns GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIEH,
COJIepKaHUs, Pe3yIbTaTOB 00y4YeHHUs U TpeOOBaHHU K YPOBHIO MOJITOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe o00pa3oBaHME, TIOJy4aeMO€ BBITYCKHMKaMH  0011eo0pa3oBaTenbHOM
OpraHu3aluy, SBISETCS HEOThEMJIEMON dacThio HMX 00pazoBaHHOCTH. OHO  CIYXKHUT
3aBepUIAIONIMM STalloOM peaji3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOM CHCTEME XHMHYECKOTO OOpa3oBaHUsA. OTH IIEHHOCTH
KacaloTCs MO3HAHHUS 3aKOHOB MPUPOJbI, (GOPMHUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYphI
YelloBEeKa, a TakkKe OJKOJOrM4ecKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/J0pPOBbIO U
npupoAHOH cpeze. Peannzyercs xumudeckoe 00pazoBaHue 00yJaroIUXCs HA YPOBHE CPEIHETO
oOuiero oOpazoBaHUs CPEICTBAMHU Y4€OHOTO MpeAMeTa «XHUMHUS», COACpKAHHEe U MOCTPOCHHE
KOTOPOTO OIpeAeNeHbl B IMPOrpaMMe MO XUMHUHM C YY4CTOM CHEUU(PUKH HAyKd XUMHH, €€
3HAYEHUs B MO3HAHUM IPUPOJIBI M B MAaTEPUAIBHOM KU3HU OOIECTBA, a TAKXKE C YUETOM OOIIUX
1enei U MPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHEro OOIIero
obOpasoBanus B Poccuiickoit deneparuu.

XUMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COOYI0 pojib B COBPEMEHHOM
LMBUIIN3ALMY, B CO3JJaHUM HOBOIl 0a3bl MarepHaabHOU KynbTypbl. OHa BHOCHUT CBOW BKJaj B
(dbopMHpOBaHKE PAIMOHATBHOTO HAYYHOTO MBIIIJICHHS], B CO3JJaHHUE I[EJIOCTHOTO MPEACTABICHUS
00 OKpY)KarolleM MUpe KaK O €JUHCTBE MPUPOILI U YeloBeKa, KOTOpoe GOpMUPYETCS] B XUMUU
Ha OCHOBE NMOHUMAaHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MUPA, OCO3HAHUS B3aUMOCBSI3H
MEXAYy CTPOCHHEM BEIECTB, HX CBOMCTBAMH M BOZMOKHBIMU 00JIACTAMU MPUMEHEHHSL.

TecHo B3auMOAEWCTBYS C JPYTUMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTaia
HEOTHEMJIEMON YacThbl0 MHUPOBOW KYIBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIHEIIHOTO Tpyda U
KU3HU KaXJI0To wieHa obOmecTBa. CoBpeMeHHas XMMHUS KaK Hayka CO3HJAaTeNbHas, Kak Hayka
BBICOKMX TEXHOJIOTHI HampaBlieHa Ha pelIeHHe TNI0OaTbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHUSA
YeJ0BeUeCTBa — ChIPHEBOM, HHEPIeTUUECKOM, MUIIEBOM, 3KOJIOIMUECKOW Oe30MacHOCTH |
OXpaHbI 3JIOPOBBSL.

[Tox HOBBIM yriioM 3peHHs] B MpeaMere «XuUMHUs» 0a30BOT0 YpOBHS paccMaTpHUBAETCS
U3Y4EHHBI Ha YpOBHE OCHOBHOTO 0O0Iero oO0pa3oBaHMs TEOPETHUYECKUH Marepuan |
(dakToNoruuecKue CBEICHUS O BEIIECTBAX U XUMUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mmas 1 HeopraHuyeckas XUMHS» OOY4JaIONIMMCS MPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATH
3HaYeHHWE NEPUOJTUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJOJIOTUYECKUX ITO3ULIUH,
rIIyo’ke TMOHSATh HCTOPUYECKOE H3MEHEHHE (DYHKIMI 3TOro 3akoHa — OT oboOmiaromei 10
0OBsICHSIONIEH u IIPOrHO3UPYIOLLEH.



Enunas cucrema 3HaHMI O BaXXHEWMIIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHCHHH, & TAK)XKE O XUMUYECKHX PEAKIUAX, HX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHsiercs B Kypcax 10 m 11 kmaccoB dneMEHTaMu — COJACP)KaHUS, HMMEIOUIUMHU
KYIbTYPOJIOTHYECKHI W TPHUKIAIHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IMOHUMAaHHUIO
B3aMMOCBSI3M XHMHH C JPYTUMH HayKaMHd, PacKphIBAlOT €¢ pOJIb B IIO3HABATCIHHOW W
MPAKTUYECKON JIEATEIIPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHMIO YBAKEHHUS K TIPOIECCY
TBOPYECTBA B O0OJACTH TCOPUHU U MPAKTHUECKUX MPHIOKCHUN XUMUH, TIOMOTAIOT BBITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO W JTMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH()OPMAIMIO U MPUMEHSTH €¢ JUIsl TTOTIONHCHMSI 3HAHUW, PEIICHUS
WHTEJUICKTYAJIbHBIX M OKCIICPUMCHTAIBHBIX  HMCCICAOBATEIBCKUX  3amady. B 1emnom
coJIepKaHue y4eOHOTrO mpeaMmeTa «XHMHs TaHHOTO YPOBHS HM3YYCHHS OPHEHTHPOBAHO Ha
(dbopMHpOBaHKE Y 00YJAOIIUXCS MHUPOBO33PEHUECKONH OCHOBBI ISl TIOHUMAaHUS (PHIIOCO()CKHX
UICH, TaKuMX KakK: MaTepHaJbHOEC CIWHCTBO HEOPTaHWYECKOTO ¥ OPraHHYECKOTO MUpA,
0OYCIIOBJICHHOCTh CBOWCTB BEIECTB MX COCTABOM M CTPOCHHEM, ITO3HABACMOCTH IPHPOJIHBIX
SIBJICHUW TIyTEM OKCIEPUMEHTa W PEIICHUS TPOTHBOPEYHA MEXJy HOBBIMH (aKkTaMu H
TEOPETUYECKUMHU  TPEIIOCHUIKAMH, OCO3HAHUE POJIM XHMHHU B PEOICHUU IKOJOTHYCCKUX
mpobJyieM, a TakkKe MpoOIeM COEPEeKEHHS YHEPTeTHYECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUH U MAaTEPHAJIOB.

B 1utaHe pemieHus 3amad  BOCIUTAHUS, Pa3BHTHS M COIMAIU3ANMHA OOYJAIONTUXCS
MPUHATBIC TPOTPAMMOM IO XWMHH TOJXOJBI K OINPEACIICHUIO COJCPKAHUS W TMOCTPOCHHS
npeaMeTa MmperycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUM, UMEIOLINX
06a30Bo€ 3HAUEHUE ISl PAa3IMYHBIX BUJOB JACSITEILHOCTU: pelieHus MpooieM, MoucKa, aHaau3a u
00paboTkn wWHpOpMaNUM, HEOOXOAMUMBIX [UII TPHOOPETCHHS OTbITa MPAKTHYECKOW U
HCCIIEIOBATENIbCKON JESITENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUHU.

B npakTtuke npenogaBaHus XUMUHU Kak Ha YpOBHE OCHOBHOT'O 0011ero 0Opa3oBaHusl, TaK 1
Ha YpPOBHE cpenHero oOmiero o0pa3oBaHUs, TpPU  ONPEACNECHUU  COAEpKATEIbHOM
XapaKTepUCTUKHU IIeJiell M3ydeHHsl IpelMeTa HampaBlIeHUEM IEePBOCTEIICHHON 3HAUYMMOCTH
TPaJAMLIMOHHO Tpu3HAeTCs (OPMUPOBAHME OCHOB XUMHUYECKOW HaykH Kak oOrnactu
COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOW [EATEIbHOCTU YelOBEeKa W Kak OJHOro W3
KOMIIOHEHTOB MHPOBOM KyabTypbl. C METOAMYECKON TOUYKM 3pEHHs] Takoil MOIXoJ K
OTIpEIeNICHUIO 11eJIeH 3y4eHHUs Kypca SBIISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO [aHHOW TOYKE 3pEHHUs TJABHBIMHM LEISIMH HM3Yy4CHHs] Kypca BHEYPOUHOM
JESITeNbHOCTH SIBIISIFOTCSI:

e (QopmupoBaHHMe CHCTEMBl XHMHUYECKUX 3HAHUI Kak BaKHEWIIEH cocCTaBIsIoOmen
€CTECTBEHHO-HAyYHONW KapTHUHBI MUpPa, B OCHOBE KOTOPOH JIeKAT KIIOUEBHIC MOHSTHUSA,
(yHIaMeHTalbHbIE 3aKOHBI U TEOPUM XUMHUHU, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE U
MMOHUMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIECHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEH WX Pa3BUTHSI U CTAHOBIICHUS;

e (opmupoBaHue U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKlnid, HEOOXOAUMBIX IJIsi MPUOOPETeHHs] YMEHUU OPUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SBJICHUN, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTHUECKON U
MTOBCETHEBHOM KU3HU;

® pa3BUTHE YMEHUNW U CHOCOOOB JAEATETHHOCTH, CBS3aHHBIX C HAONMIOJEHUEM U
OOBSCHEHUEM XHMHUYECKOTO OKCIIEPUMEHTa, COONIOJCHHEM MPaBMII 0e30MacHOro
oOpallleHus ¢ BEIIeCTBAMH.

Hapsiny ¢ »Tum, coaepkaTenbHas XapaKTepUCTUKa ILeliell W 3aJad  HW3y4deHHs Kypca

BHEYPOYHON [EATEIBHOCTH B MpOrpaMMe M0 XMMUU YTOYHEHA M CKOPPEKTHUPOBaHA B



COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B CUCTEME CpeAHero oluiero oopasoanusi. CeroaHs B
MPEToJaBaHUU XUMUH B OOJIBIIEH CTENCHN OTAACTCS MPEANOYTECHIE MPAKTHYECKON KOMIIOHEHTE
coJiepkaHus 00ydeHUs, OPUCHTHPOBAHHON Ha MOJATOTOBKY BBIITYCKHHKA 00I1Ie00pa3oBaTeIbHON
OpraHW3aIiy, BIAJCIONIET0 HE HAOOPOM 3HAHWH, a (PYHKIMOHATBLHOW T'PaMOTHOCTBIO, TO €CTh
Croco0aMu ¥ yMEHHUSMH aKTHBHOTO IOJYYCHUs 3HAHUU W NMPUMCHCHHS MX B PEATBHOU YKU3HU
JUTSL PEIICHUS MPAKTUICCKUX 33]1ad.

B cBs3u ¢ 3TUM NpU HM3YyYCHHHM Kypca BHEYPOYHOU JEATEIHHOCTH JIOMUHHPYIOIICE
3HAUCHUE MPUOOPETAOT TAKKUE LIEH U 3a/1a4H, KaK:

amanranus OOydJalomuxcsi K  YCIOBUSM JWHAMHYHO  DPa3BUBAIOIIETOCS  MHPA,
(dbopMHpOBaHHE WHTEIUICKTYaIbHO pPAa3BHTON JUYHOCTH, TOTOBOH K CaM0o00pa3oBaHUIO,
COTPYIHHYECTBY, CAMOCTOSITCIILHOMY TIPHHSTHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
YKU3HCHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMHU M UX TIPUMCHEHUEM;

¢bopMupoBaHHe Yy OOy4arolmIMXCsd KIIIOYEBBIX HAaBBIKOB (KJIHOYEBBIX KOMIIETEHIU),
UMEIOIUX YHUBEPCATBHOE 3HAYCHHE YIS PA3IMYHBIX BUIOB JICATEILHOCTH: PEIICHHS TTPOOIIeM,
MOMCKa, aHaimu3a W o0paboTku uWHPOPMAIMKH, HEOOXOAUMBIX MJii TPHOOpPETEHUsS OIbITa
JESITeILHOCTH, KOTOpas 3aHUMaeT BAKHOE MECTO B TO3HAHUHM XMMHH, a TAKKe JJIS OICHKH C
MTO3UIINN IKOJIOTHYECKON 0€30TTaCHOCTH XapaKkTepa BIUSHHS BEIIECTB H XUMHUICCKUX MPOIIECCOB
Ha OpraHu3M 4eJIOBeKa U MPUPOJHYIO CPENY;

pa3BHUTHE TO3HABATEILHBIX WHTEPECOB, MHTCIUICKTYATbHBIX U TBOPYECKHUX CHOCOOHOCTEH
oOyJarouuxcs: CIOCOOHOCTH CAaMOCTOSATENbHO NpPUOOpeTaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTUH JUI TMOMCKa U aHaIKu3a y4eOHON U HayYHO-TIOMYISPHOM HHPOPMAIIUH XUMUYECKOTO
COJIepKaHUS;

(hopMHpOBaHKE U PA3BUTHE y 00YYAIOIIKUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIIICHHUS,
HaOMIOAATEIPHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPU TJIAHUPOBAHUHU U MPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCHUTaHHE Yy OOyJarommuxcs YOEKICHHOCTH B T'yMaHHUCTHUECKON HAaNpaBiICHHOCTH
XUMHUH, €€ BaXHOW PpOJAM B  pEIIeHWH TJ00aNbHBIX MpoOJIEM  PaIMOHAIBHOTO
MPUPOOIIOJIL30BAHUS, IMOTIOJHEHUSI SHEPreTHUECKUX PECYpPCOB M COXPAaHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOJWMOCTH OEpeKHOTr0 OTHOUICHUS K MPUPOJIE U CBOEMY
3JI0pPOBbIO, a TAaK)K€ MPUOOPETEHHUs OMNbITAa WCIOJL30BAHUS MOTYYEHHBIX 3HAHUM IS TIPUHSITHS
IPaMOTHBIX PEIICHUH B CUTYAIUSAX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

OO1ee 4nMcao 4acoB, OTBEACHHBIX JUISI M3YYEHHsI Kypca BHEYPOUHOU AEATEIbHOCTH IO
xuMuu 34 gaca (1 yac B HezeI0).

COAEPXAHUE KYPCA
N3 ucropun oprannyeckoi xumuu (3 u)

OpraHI/I‘{eCKI/Ie BCIICCTBA. OpFaHI/I‘leCKaSI xumusg. CTaHOBIICHHE OpFaHquCKOﬁ XUMHHN KaK
HaYKH. Teopm{ XUMHYCCKOTO CTPOCHU BEIICCTB.

Kaaccupukanusi opraHnyeckKux coequHenuii (24)

Knaccugpukanuss opraHu4eckux COCIMHEHMH IO CTPOCHHUIO «YIJIEPOJHOIO  CKEJIeTay:
alMKJINYecKue (aNKaHbl, aJIKeHbI, aJIKUHBI, aJKaJUEHBbl); KapOO-IUKINYecKHe (LUKIOATIKAHbl U
apeHsl) u  rerepouukianueckue. Knaccuukanus ~— OopraHMuecKMX — COEAMHEHHH 10
(YHKIMOHANBHBIM TPYNIIAM: CIOUPTHI, (EHOJIBI, TPOCTble 3PHUPHI, AIBJAECTUABI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOXHBIE 3(pUpBHL.



MoutekyJbl U3 ABYX 3JIEMEHTOB-YI1eBoa0poabl (11 1)

[IpoucxoxxaeHne MPUPOTHBIX HCTOYHHKOB YIJIEBOJIOPOJOB. Pudopmunr, ankumupoBanue u
apomaruzanusi HeprenpoayktoB. Ankanbel. Ctpoenue(sp3 — rubpuauzanus). IIpoMbliieHHsie
crocoObl TOJIYYeHHs: KPEKHHI allkaHOB, (pakuuoHHas mneperoHka HedTtH. JlaboparopHbie
crocoObl TOJIYdeHHs alKaHOB: CHHTE3 Briopma, nexapOOKCHIMpOBaHHE COJEH KapOOHOBBIX
KHACJIOT, THAPOJHM3 KapOuga adioMHHHA. |OpeHHe aJIKaHOB B pa3IMYHBIX YCIOBUSX.
Tepmuueckoe pasnoxeHue ankaHoB. I3omepusamust ankaHoB. [IpuMeHeHHe ajKaHOB.
Huknoankanel. M3oMepus NUKIOATKaHOB (TI0 «YIJIEPOJHOMY CKENeTy», IuC-, TpaHC-,
MexkiaccoBasi). OcoObie CBOMCTBA IIUKIIONPOTIaHa, TMKIOO0yTaHa. AJIKEHBI. ALICTHIICH.

O BenlecTBax ¢ rUAPOKCHIILHON rpynmnoi (7 1)

OC0OEHHOCTH DJIEKTPOHHOTO CTPOEHUSI MOJIeKyll chnupToB. CpaBHEHUE peEaKIHil TOpeHUs
STUJIOBOTO W TPOMHIOBOTO cnUpTOB. CpaBHEHHME CKOPOCTEH B3aUMOJCHCTBUS HATPHUS C
3TAHOJIOM, TPOIAHOJIOM-2, TiuliepuHoM. [lomydenue mpoctoro s¢upa. [lomydeHne CIOKHOTO
spupa. OcoOEHHOCTH CBONCTB MHOIOaTOMHBIX chnupToB. KauecTBeHHass peakius Ha
MHOT0aToOMHbI€ cIUPThl. PeHosbl. KucnoTHbie CBOMCTBA. B3auMHO€E BiIMsIHME aTOMOB U TPYNIT B
MOJIEKYJIaX OpraHWYECKUX BemlecTB Ha mnpumepe denona. I[lomukonneHcamus QeHona c
dbopmanpaerumom. KadectBennass peakmusi Ha (enon. [lpumenenue ¢enona. CpaBHeHue
KHCJIOTHBIX CBOWCTB BEIIECTB, COACPXKAIIUX THIAPOKCIIBHYIO TPYIIY. BOJABI, OJIHO- |
MHOTOATOMHBIX CIUPTOB, (heHoma. Peakius denona ¢ xmopumom xenesa (I11). Peakuus denona
¢ hopMabAECTHIOM.

JIBa POTHBOMOJIOKHBIX MHPa (54)

OcobOeHHOCTH CTpOCHMsI KapOOKCWiIbHOW Tpynmbl. CBOWCTBA W TNPUMEHEHHE BaKHEHIIMX
KapOOHOBBIX KHCI0T. KadecTBeHHbIE peakliuy Ha KapOOHOBBIE KUCIOTHI U albJACTUIbI.

Xumus B 0bITy. CHHTE3 U HCCJIeJ0BAHME CBOMCTB coeMHeHnil (64)

Cnoxnple >(Qupbl BBICHIMX KapOOHOBBIX KHUCIOT. ['maponu3 cinoxHbX d3¢upoB. JKupsl.
OmMbuieHHUE )XUpoB. HaTpueBbie 1 KaaueBble COJIM BBICIIMX KapOOHOBBIX KucioT. CMC.

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yiabTaTaM OCBOEHHUS OOYy4aroLIUMUCS
IIporpamMm cpegHero oouiero oopa3oBaHUs (JIMUYHOCTHBIM, METAIPEIMETHBIM U NPEAMETHBIM).
Hay4yHo-meToandyeckoil OCHOBOW Juisl pa3paOOTKM IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOCHMS
IIPOrpamMM CpeHero oouero 00pa3oBaHus ABISIETCS CUCTEMHO-1EATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM € CHCTEMHO-AEATENBHOCTHBIM IOJXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3ylnbTaTOB OCBOEHHUS Kypca BHEYPOUHOH JEATEIbHOCTH HA YPOBHE CpeIHEro oOuiero
00pa30BaHus BBIJEICHBI CIEAYIOIUE COCTABIISAIOLINE:

0CO3HaHHE O00YyJaloUIMMHCA POCCUHMCKOHN T'pakJaHCKOM HMIEHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITENBHOCTH M CAMOOIIPEIETICHHUIO;

HaJIMYle MOTHUBALIMU K 00Y4EHHIO;

LIeJIEHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUH JMYHOCTH HAa OCHOBE KJIFOUEBBIX
LEHHOCTEH U HCTOPUYECKUX TPATUIMNA 0a30BOIl HAYKH XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCSl PYKOBOJCTBOBATbCS B CBOEH JESATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMM, HPHUCYILMMH LEIOCTHOW CHUCTEME XHMHUYECKOTO
oOpa3oBaHus;



HaJIM4YKUC NpaBOCO3HAHUA 9KOJIOTHYECKOH KYJIbTYPbBI U CHOCO6HOCTI/I CTaBUTh LCIN U
CTPOUTD )KU3HCHHBIC IIJIAHBI.

JInuHOCTHBIC PE3ybTaTbl OCBOCHUA MPCIMETA «XHUMUS JOCTUTAKOTCA B CAWHCTBC
y‘-Ie6HOI7I M BOCHHTATEILHOMU ACATCIBHOCTH B COOTBCTCTBUU € TYMAaHUCTHUYCCKUMU,
COOUOKYIbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMU HLCHHOCTAMU W HACAIIAMU pOCCHﬁCKOFO
IrpaXXJaaHCKOT'O O6HIGCTBa, IIPUHATBIMHU B O6HI€CTB€ HOpMaMMU U TIpaBHJIaMH IIOBCIACHUAA,
CIOCOOCTBYIOIIMMHU TIPOIIECCAaM CaMOIIO3HAHHMSI, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAaHOBJICHHS
JTUYHOCTH 00yJarouxcsl.

JIM4HOCTHBIE pE3YNbTAThl OCBOEHUS Kypca BHEYPOUHOH J€ATENbHOCTU OTPAKAIOT
c(OPMHUPOBAHHOCTH OTIBITA TIO3HABATEIILHON M MPAKTHUYECKOHN JESITEILHOCTH OO0YJYArOIIMXCS 10
pcann3anuu MpUuHATHIX B O6HIGCTB€ HGHHOCTefI, B TOM YHUCJIC B YaCTH.

1) rpa:knaHCKOro BOCIIMTAHMSA:

OCO3HaHMSI 00yJarOIMMHKCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s3aHHOCTEN, YBaXKEHHUS K
3aKOHY M MPABONOPAIKY;

OpeACTaBJICHUA O COLOUAJIBHBIX HOPMax MW IpaBUJIaX MCEKINYHOCTHBIX OTHOIIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTH IIPpHU CO3JIaHUU y‘Ie6HI)IX ITPOCKTOB,
pEeIICHNN y‘IG6HI)IX 1 MMO3HABATCIIBHBIX 3aJia4, BBIIIOJTHCHUHN XUMHWYCCKUX SKCIICPUMEHTOB,

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTUX
P aHAJIU3€ PA3IUYHBIX BUIOB YU4EOHOH AESITEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIUTAHMS

LIEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY W HAaydyHOMY HACJIEUI0 OTEUECTBEHHOM
XUMHUH;

YBaXEHHUS K IpoIleccy TBOpYECTBA B OOJACTH TEOPHUHM U MPAKTHYECKOTO MPUMEHEHUS
XMUMHH, OCO3HAHHS TOTO, YTO AOCTHKEHHS HAYKU €CTh Pe3yibTaT UIMTENIbHBIX HaOII0IEeHUH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIbHBIX IOUCKOB, MOCTOSIHHOTO TPYy/la YYCHBIX U MPAKTUKOB;

MHTEpeca M I[I03HABaTEIbHBIX MOTHBOB B TIOJYYEHHMM U TOCJIEAYIOIIEM aHAJINU3€
nH(pOpMAaLUU O TIEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHOM XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, ITUYECKOTO TIOBECHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallid, CBSI3aHHbIE C XUMUYECKUMH SBJICHUAMH, W
NPUHUMATh OCO3HAHHBIE PELICHHS, OPHUEHTHUPYSACh HA MOPAIbHO-HPAaBCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOC TMOBEJIEHUE M TOCTYIKHA CBOUX TOBApHUIEH C MO3ULUI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIIEACTBUI STUX MOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMS I[IEHHOCTEH 370poBOro W Oe3omacHOro oOpasza >KH3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXMUYECKOMY 3/10POBBIO;

coOMoIeHHs MpaBUil 0€30MacHOr0 OOpalleHHs C BEIIeCTBaMH B OBITY, MOBCEIHEBHON
KU3HU U B TPYIOBOI JIEATENBHOCTH,

MOHUMAHHUS IIEHHOCTH TPaBWJI WHIUBUAYAIbHOTO U KOJIJIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIUsX, YIPOKAIOIIUX 3I0POBBIO U )KU3HHU JIFOJIEH;

OCO3HAHUS TOCIEJACTBUN M HEMPUATUS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS AJKOTOJIS,
HapPKOTHKOB, KYpPEeHHUS);

5) Tpya0BOr0 BOCIUTAHHUS:



KOMMYHHUKATHBHOW KOMIIETGHTHOCTH B y4€OHO-UCCIICIOBATEILCKON AESITeTBbHOCTH,
OOIIECTBEHHO TOJIE3HOH, TBOPUECKOH U IPYrHX BUIAX ACSITEILHOCTH,

YCTAaHOBKM Ha AaKTUBHOE Yy4acTHE B PEHICHHHM TMPAKTUYECKUX 3a7ad COIHAIBHOMN
HaIIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY H3YYCHHIO Tpodeccuil pa3jimyHOro pojaa, B TOM YHCIC HA
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XMW,

YBa)XXEHUS K TPYLY, JIIOJSIM TpyZa U pe3yJbTaTaM TPYIOBOU IESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUAYAILHONH TPAaCKTOpUU OOpa3OBaHMSI,
Oymymiei mpodeccuu U peau3anud COOCTBCHHBIX KU3HCHHBIX TUIAHOB C YIETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3Kx0/10rN4ecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11e71eCO00pa3HOT0 OTHOIIEHUS K MPHUPO/IE, KaK UCTOYHHUKY CYIIECTBOBAHUS
KU3HU Ha 3eMIe;

MMOHUMAaHUS TI00ATBHOTO XapaKTepa dKOJOTHICCKUX MPOOIIeM, BIUSHUS YKOHOMHUECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COUATIBHOW CPEIbI;

OCO3HaHHSI HEOOXOTMMOCTH UCTIOIh30BAHUS JIOCTHIKEHUH XUMUU JUISI PEIICHUS BOTIPOCOB
paIMoOHaIFHOTO TTPUPOIOTIOTH30BAHMS;

AKTUBHOTO HETPUATHS JCUCTBUN, MPUHOCSIIUX BPEa OKPYXKAIOIICH NPHPOJIHON cpeje,
YMEHHSI TIPOTHO3UPOBATH HEOJArONMPHUATHBIE SKOJIOTHYECKUE TOCISACTBHS TPEITPHHIMACMBIX
JNENUCTBUN M MPENOTBPAILATH UX;

HaJIW4Yus Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, IKOJOTUYECKON KYyIbTYphI, OTbBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCS HMH B
M03HaBaTEIbHON, KOMMYHUKATUBHON U COIIMAIBHOM MPaKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOSITH HACOJIOTHN XeMopoOuu;

7) UEHHOCTH HAYYHOI'0 MMO3HAHUSA:

cOpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHMS creuuUK XUMHH KaKk HayKd, OCO3HaHUS e¢ poiu B (OpMUPOBAHUU
PaIMOHAILHOTO Hay4YHOTO MBIILIEHHS, CO3JaHUH LEIOCTHOTO MPeICTaBIeHHs 00 OKpYKaroleM
MHpEe KaKk O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHWU IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpoosieM COXpaHEeHUs MPUPOIHOTO PABHOBECHS,

yOeXKICHHOCTH B 0COOOM 3HAUMMOCTH XHWMHUU Ui COBPEMEHHOU IUBUIHM3AIUU: B €€
T'YMaHUCTHYECKON HAIPaBICHHOCTH U Ba)XKHOW pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepHabHOM
KYJIbTYpBI, pEelICHUH TI00aNIbHBIX MPOOIEM YCTOMYUBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOIA,
SHEPreTUYeCKOM, TMHIEBOM U SKOJOTrMYeckol Oe30macHOCTH, B Pa3BUTUU MEIUIUHBI,
o0OecreyeHny yCIOBHM YCIIEUTHOTO TPyJa U SKOJIOTHYECKU KOM(MOPTHOM KU3HU KaXkIOTO YjeHa
0O0IIIeCTBA;

€CTECTBEHHO-HAyYHOH TPAaMOTHOCTH. TIOHUMAaHHUS CYIIHOCTH METOJOB TO3HAHMS,
HCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH WCIOJB30BATh MOJydyaeMble 3HAHUS IS
aHanm3a U OOBSCHEHHS SBICHUM OKPYKAIOIIET0 MUpa W MPOUCXOAANIMX B HEM H3MEHEHHUH,
YMEHUS JIeNaTh 000CHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE HaYUHBIX (DAKTOB M MMEIOIIHUXCS TaHHBIX
C IIEJBIO MOTYYEHHUs JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIONB30BaTh XMMUUYECKUE 3HAHUS JIJISl PeIieHus MpooieM
B PEAIbHBIX KU3HEHHBIX CUTYAIIUSX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON IeATENbHOCTH,



TOTOBHOCTH M CIOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAaHHIO, K
AKTUBHOMY TIOJIyYCHHUIO HOBBIX 3HAHUH 1O XUMUU B COOTBETCTBHHM C JKU3HCHHBIMU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3inuuyHbX cdepax mpodeccnoHaTbHON
JESITETLHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHS Kypca BHEYPOUHOW JEATEIHLHOCTH Ha YPOBHE
cpemHero o0Iero 00pa3oBaHUs BKIIFOYAIOT:

3HAUYUMBIC i1 (POPMHUPOBAHUS MHPOBO33PEHUS OOYYAIONMUXCS MEXKIUCIUTITMHAPHBIC
(MexnpeaMeTHbIE) O0IIICHAYYHBIC TOHITHS, OTPAXKAIOIINE [IETIOCTHOCTh HAYYHOW KapTHHBI MUpPa
U crienu(UKy METOJIOB TIO3HAHMUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTRO,
SHEprus, sBIICHHUE, MPOIECC, CUCTEMa, HAYYHBIM (aKT, MPHUHIINI, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIIeI0OBaHNE, HAOIIOICHHEe, N3MEPECHHE, SKCIIEPUMEHT U JAPYIHE);

VHHUBEpCaTbHBIC y4eOHBIE  JICUCTBHS (TTo3HaBaTebHBIC, KOMMYHUKATHBHBIE,
peryisTuBHbIe), oOecneunBaromue (GopmMupoBaHue (YHKIHOHAIBHOH TI'PaMOTHOCTH U
COIMAITEHOM KOMITETEHITUH 00YyJarOIINXCsl;

CIOCOOHOCTh ~ OOyJAIOIUXCS ~ HMCIOJIb30BaTh  OCBOGHHBIE  MEXIUCIUTIIMHAPHBIC,
MHPOBO33PCHUCCKAE 3HAHWS W YHUBEPCAJIbHBIC YJICOHBIC JCWCTBHS B I03HABATCILHOW H
COLIMATIbHOM MPAKTHKE.

MertanpeaMeTHble pe3yNIbTaThl OTPAXAlOT OBJAJCHHE YHUBEPCAIBHBIMU Y4E€OHBIMU
M03HaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU ACHCTBUSIMH.

OBiageHHe YHMBePCAJIbHBIMH YUeOHbIMH NTO3HABATEIbHBIMHU 1€HICTBUAMM:

1) 6a3oBble JOorMYecKHUe AeHCTBUS:

CaMoCTOSITENIbHO  (DOPMYITUPOBaTh M aKTyaJU3UpOBaTh MpoOJieMy, BCECTOPOHHE e¢
paccMmaTpuBarth;

OTIPENeNIATh LIEeTN JEATEIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPHUH HX JOCTHKEHUS,
COOTHOCHUTD PE3yNbTAThI IEATEIHHOCTU C OCTABJICHHBIMHU LEISIMH;

WCIIOJIb30BaTh IMpPH OCBOCHUM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICISTH
XapakTepHble TpPU3HAKK TMOHSATUH U YCTaHABIMBATh MX B3aHUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOILIME TOHATHS JUIsl OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBICHUH;

BBIOMPATh OCHOBAHUS U KPUTEPUH IS KilacCU(UKAIMK BEIIECTB U XUMUYECKUX PEAKIUi;

yCTaHaBIUBATh MIPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK]ly U3y4aeMbIMU SBICHUSMU,

CTPOUTH JIOTUYECKHE PpACCY)KACHUS (MHIYKTHUBHBIC, ACAYKTHBHBIC, [0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH U NMPOTHBOPEUHUsI B pacCMATPUBAEMBIX SIBICHUSX, (GOPMYIUPOBATH
BBIBOJIBI M 3aKJIIOUCHHUS,

NPUMEHSATh B MPOIECCe MO3HAHUS, UCIOJIb3yeMbIe B XUMHUHM CHMBOJIHUCCKHE (3HAKOBBIC)
MoJenu, MpeoOpa3oBhIBaTh MOJEIbHBIE MPEACTABICHUS — XUMUYECKHM 3HAK (CUMBOJ) DJIEMEHTA,
xuMuueckas (GopMmyna, ypaBHEHHE XUMHUYECKOW peakIuH — TpU peIIeHUd y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3aJ]la4, MPUMEHSATh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS
JUIS BBISIBIICHUS XapaKTePHBIX MPU3HAKOB U3Y4aEMBIX BEIIECTB M XUMUUYECKHX PEaKIIHA.

2) 6azoBble HCCIeN0BaTEeIbLCKHE IeCTBUS:

BIIaJIETh OCHOBAMH METO/IOB HAyYHOTO MO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIni;

dbopMmynmupoBaTh I[ENW M 3aJaud HCCIIEIOBAHHS, HCIOJIb30BaTh TOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAUECTBE MWHCTPYMEHTA MO3HAHUS M OCHOBBI
i GOpMUPOBAHUS TUIIOTESBI MO MPOBEPKE MPABUITHBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;



BJIQJICTh HAaBBIKAMU CaMOCTOSTEIBHOIO IUIAHUPOBAHUS U IPOBEJIEHUS YUYEHUUYECKUX
SKCIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHUS HaOJIIOATh 3a XOAOM IpOLECCa, CaAMOCTOSTEIbHO
POTHO3UPOBATh €ro pe3yabTar, (GopMymupoBarh OOOOIIEHHS M BBIBOJABl OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIENO0BAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O NPOAEIaHHON
pabore;

NpUOOpETaTh ONBIT YYCHHUYECKOW HCCIENIOBATEIbCKOW M TPOCKTHON JEATEIbHOCTH,
MPOSIBIATE CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB DPEUICHHS
MIPaKTUYECKUX 3aJa4, IPUMEHEHHIO PA3JIMYHBIX METOJIOB TO3HAHMUSL.

3) pa6ora ¢ unopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHUKAX wWHpoOpManuu (HAyIHO-TIOMYJISIpHAs
JuTepaTypa XMMHMUYECKOTO COJEpKaHus, CIpaBouHble mnocolus, pecypcsl WHTepHera),
aHAJIM3UPOBAaTh MH(OPMALIMIO pPa3IMYHBIX BHUJAOB M (OPM TMPEICTABICHUS, KPUTUUYECKH
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTS;

(dbopMynmupoBaTh 3ampochl U MPUMEHSATh Pa3IMYHbIE METOJbl MPU IOUCKE U OTOOpE
nH(pOpMaIUK, HEOOXOAUMOM JIJIsl BHITIOJTHEHHS YI€OHBIX 3a71a4 ONPEICIICHHOTO THIIA,

MpUOOpeTaTh OMBIT MCIOIB30BaHMS HH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMATbHYIO (HOpPMY TpeAcTaBlieHus HHPopMaIHu (CXeMBI,
rpaduky, TuarpaMmsl, TaOIUIBI, PUCYHKHU U IPYTHUE);

WCIOJIb30BaTh HAy4dHBIM SI3bIK B KauecTBE CpeICTBAa IMpH padoTe C XUMUYECKOU
nHpOpMaLMEH: TPUMEHITh MEXINpeAMEeTHbIe ((PU3HUEeCKHe W MaTeMaTUYeCKHe) 3HaKh U
CUMBOJIBI, GopMyITbl, aOOpEeBUATYpPHI, HOMEHKIIATYPY;,

WCII0JIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.

OBnageHue yHHMBepPCAJIbHBIMH KOMMYHUKATHBHBIMH [1€HCTBUSIMU:

3aJ[aBaTh BOMPOCHI MO CYIIECTBY 0OCY)KAaeMOi TEMbI B XOJI¢ JUAOora W/WIN JAUCKYCCUH,
BBICKa3bIBATh UJEH, (GOPMYIUPOBATH CBOU MPEAJIOKEHHS] OTHOCHTEIBHO BBINOJIHEHUS
MpeI0KEeHHO 3a/1a4;

BBICTYNaTh C MpE3CHTaluel pe3ylbTaTOB MO3HABATENBbHON NESTENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU  BBIMIOJHEHUU XUMHUYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOM pPadOThl MO UCCIEAOBAHMIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peainzanu y4eOHOTO MpoekTa W (OPMYIUpPOBATH BBIBOJBI MO Pe3ylbTaTaM IMPOBEACHHBIX
WCCIIEIOBAaHUM MMYTEM COTJIACOBAHUS MO3UIIMN B X0€ 00CYX/IeHUs 1 0OMeHa MHEHUSIMHU.

OBiageHHe YHHBEPCAJIbHBIMH PeryJIITUBHBIMH JI€ICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBAaTh M OCYIIECTBIATH CBOIO MO3HABATENBbHYIO JAEATEIbHOCTD,
ompezenss e¢ UeNU U 3a/Ja4l, KOHTPOJIHUPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeajaraeMblii anropuT™M JIEHCTBUIM MpU BBHIMOJTHEHUU Y4EOHBIX UM HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CIOCOO UX PEeUIeHUs ¢ YIETOM MOJy4YeHHUS] HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUECKUX PEAKIIUSIX;

OCYILIECTBIIATh CAaMOKOHTPOJIb CBOEH JIEATENBHOCTM HAa OCHOBE CcaMoOaHalIW3a U
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

Hpe,[[MeTHLIe PE3yiIbTaThl OCBOCHUA KYypCa BHCypO‘-IHOﬁ ACATCIIBHOCTHU ((OpFaHI/I‘-ICCKaH
XUMUA» OTPAKAIOT:



c(OPMUPOBAHHOCTh TPEACTABICHUN O XHUMHYECKOH COCTABIISIIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XMMUU B TO3HAHWUU SIBJICHUU MPUPOJBL, B (GOPMUPOBAHUU MBIILICHUS U
KYIbTYPbl JIMYHOCTH, €¢ (YHKIUOHAIBHOW TIPAMOTHOCTH, HEOOXOTUMOW [UIsi PEIICHUS
MPAKTUYECKUX 3a7ad U JKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM Cpeae;

BJIAJICHUE CHCTEMOM XHMMHYECKUX 3HAHUM, KOTOpas BKJIKOYACT: OCHOBOIIOJIAraIOIINe
MOHATUS (XUMUYECKUN DIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTH,
AJIEKTPOOTPULIATENILHOCTh, XMMMUECKasi CBs3b, CTPYKTypHass ¢opmyna (pa3BEpHyTas U
COKpalllcHHAs1), MOJIb, MOJISIpHas Macca, MOJISIpHBIMA O00BEM, YIJIEpOJHBIH  CKEJIET,
(YHKIIMOHANIbHAS TPYIIA, PAaauKal, W30MEpHs, U30MEPbl, TOMOJOTHYECKUN Psl, TOMOJIOTH,
YII€BOIOPObl, KUCIOPOJ U a30TCOJAEpKAIINE COCTUHEHHSl, MOHOMEp, MOJMMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYIISIPHBIE COSTMHEHNS); TEOPUHU U 3aKOHBI (TEOpHUS CTPOSHUS OPTaHMUYECKHUX
BemectB A. M. byriepoBa, 3akoH cOXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMUMHHU, MUPOBO33PEHUECKHUE 3HAHUS, JISKAIIME B OCHOBE MOHUMAHUS
MPUIUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (PaKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIyUeHUH U 0€30TTaCHOM HMCTIOJIb30BaHUHN BAKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY
Y TMPAKTUYECKOU JIEATETHHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBISBIISITH XapaKTEPHbIC MPU3HAKH MMOHATHN, YCTaHABINBATh
WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONINE MMOHSTHS TIPH OMMCAHUN COCTaBa, CTPOCHUS U
MPEBpAIEHUN OPTAaHUYECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTABJICHUS
MOJIEKY/ISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTO#, COKpAIIEHHO) GOPMYST OPraHUIECKHUX BEIIECTB
Y ypaBHEHHM XMMHUYECKUX PEaKIMil, U3rOTaBIMBATh MOJEIN MOJIEKY] OPraHMYECKUX BEIIECTB
JUTSL WILTIOCTPALHA UX XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJIKHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOEHUIO K ONpEeAeNCHHOMY KIacCy/Tpymme COeAUHEHUM
(yrieBomopospl, KHCIOPOJ W a30TCOJCPIKAIUE  COCAMHCHHS, BBICOKOMOJCKYIISPHBIC
COEIMHEHHs), AaBaTh MM Ha3BaHUsA 1o cucremarndeckoii Homenkiatype (IUPAC), a takke
MPUBOJIUTh TPUBHAJILHBIC HAa3BaHUS OTJENbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIUJIEH,
alleTWJIeH, STUJICHIJIMKOJb, T[JIMIEpPUH, (eHos, (QopMmanbIerui, ameraibAeruj, MypaBbUHas
KHCIIOTa, YKCYCHasl KUCIJIOTa, OJEMHOBas KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TIIOKO03a, (PpyKTo3a,
Kpaxmall, [[eJIJTI0103a, TJIULUH);

chOpMUPOBAHHOCTh YMEHHUS OTMPEICNATh BHUAbl XUMHUYECKOH CBSI3U B OPraHUYECKUX
coeMHeHUsIX (0MHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJIOKEHUS TEOPHUH CTPOCHHUS OpPraHUYEeCKHX
BemecTB A. M. byriepoBa ansi 0ObsICHEHHsI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHHS MAcChl BEILIECTB;

chOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHYECKUE W
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENEH Pa3IMUHBIX KIACCOB OPraHUYECKUX BEILECTB
(MeTaH, 9TaH, STWJIEH, MNpPONHJEH, aueTWieH, Oyramuen-1,3, merunbyramuen-1,3, OeHsou,
METaHOJI, 3TaHOJI, TUJICHTINKOb, TTUIEPUH, (EHON, aleTalbIeTHI, MypaBbUHAs U YKCyCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmal, MeJUII0NI03a, aMUHOYKCYCHas KHCJIO0Ta), WJUIIOCTPUPOBATH
TE€HETUYECKYIO CBSI3b MEXKAY HUMHM YPaBHEHHSIMU COOTBETCTBYIOIIMX XMUMHUYECKUX PEAKLIUU C
WCIIOJIb30BAHUEM CTPYKTYPHBIX dbopmyr;



C(OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaThb HCTOYHHKH YIJIEBOJAOPOIHOTO CHIPHA
(HedTh, MPHUPOIHBINA Ta3, yrojb), CIOCOOBI X NEPEepadOTKH M MPAKTHYECKOE MPUMEHEHHE
MIPOIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYHCICHHS TI0 XUMHUYECKHM YpPaBHEHHUSIM
(mMacchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TMPOJIYKTa PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJMUYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIHH);

c(OPMHUPOBAHHOCTh YMCHHU BIIAJICTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX HAYIHOTO
MO3HAHMS, HCIOJB3YEeMbIX B XUMHU TIPU HW3YYCHUU BEIIECTB U XWMHUYECKUX SIBICHHUM
(HabmoieHne, M3MEPEHUe, OKCIEPUMEHT, MOJCIUPOBAHNE), HCIOJIb30BaTh CHUCTEMHBIC
XUMHUYECKUE 3HAHUS JUTSl IPUHATHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAITUsX, CBA3aHHBIX
C BEIIECTBAMH U MX TPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHUH COOIIOJATh MPaBHIA TMOJIB30BAHUS XUMHYECKON MOCYION U
1abopaTOPHBIM 000PYIOBAHUEM, a TAK)KE IIpaBUiIa OOpalIeHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHUIO JTJA00OPATOPHBIX XUMUUYECKHUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUJIAHUPOBATH M BBIMOJTHATh XUMUYECKUM DKCIEPUMEHT
(mpeBpalieHrs OpraHUYeCKUX BEIIECTB IPU HArpeBaHUM, MOJy4YEHHE ATUJIEHA U M3YYEHHE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIIMM OPraHWYeCKUX BEUIECTB, JIeHaTypauus OElKOB MpH
HarpeBaHuH, [IBETHbIE peaklUnu OeNKOB) B COOTBETCTBHM C IpPaBHJIAMU TEXHUKHU 0€30MaCHOCTU
py 00palieHnH C BEUIECTBAMH U JIaOOpaTOPHBIM OOOpYIOBaHUEM, MPEACTABIATh PE3YAbTaTh
XMMHUYECKOTO OJKCIepUMEHTa B (opMe 3amuch YpaBHEHUH COOTBETCTBYIOUIMX pEaKIUil U
(GhopMynHUpoBaTh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHMHM KPUTHYECKH aHAJIM3UPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIYy4aeMYIO U3 Pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBOi nHpopmaiuu, IHTEpHET U Ipyrux);

chOpMUPOBAaHHOCTh YMEHUW COONIOAATh TMPaBWIa SKOJOTHYECKH I€JIeCO00pa3HOTO
MOBEACHUS B OBITY M TPYAOBOW JEATENHHOCTH B LENSIX COXPAHEHUS CBOETO 3/J0POBbS U
OKpY)Kalolllel MPUPOTHON Cpelibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA KUBBIE OPraHU3MBbI
OTpeNeNCHHBIX OPraHM4YeCKHX BelIeCTB, MoHuUMas cMmbichn mnokaszarens [IJIK, mosicHaTe Ha
MpUMepax CrocoObl YMEHbIIEHUS U MPEAOTBPAIICHUs X BPEAHOIO BO3JCUCTBUS HA OpPraHu3M
YeJI0BEeKa;

JUIs 0Oy4aloUUuXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JIOPOBBS: YMEHHUE MPUMEHSTh
3HaHMSI 00 OCHOBHBIX JIOCTYITHBIX METO/AaX MMO3HAHMSI BEIIECTB U XUMUYECKUX SBJICHUM;

JUIS CIEMbIX M CIa0OBUAAIIMX OOYdYaIOUIUXCs: YMEHHE HCIOJIb30BaTh pelbe(HO-
TOYEUHYI0 cucTeMy o6o3HaueHuit JI. bpaiing mis 3anucu XuMudeckux Gopmyi.
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TemaTuyeckoe NVIAHUPOBAHUE

Tema Komn-Ba yacos

1. «PacTurenbHbIE U KUBOTHBIE 1
BENIECTBA» U «KMUHEPAIIbHBIE TEJIA.

2. «Henoxoxwue npyr Ha npyra». O0 1
OTJIMYMU OPraHUYECKUX BEIIECTB OT
HEOPraHWYECKUX.

3. YraepoaHsblil aTOM-OH Camblil 1
TJIaBHBIN.

4, «PacTuTennLabIe U )KUBOTHEIE BellecTBay | 1
U «MUHEPAJIbHBIE TEJIa.

5. «Henoxoxwue npyr Ha npyra». O0 1
OTJIMYUU OPraHUYECKUX BEIIECTB OT
HEOpPraHWYECKUX.

6. Terpasap- «a1oaapoK» NPUPOIbI. 1

7. Bcerna mu 1BoiiHAs CBS3b povHEe? 1

8. [Ipo BceM u3BecTHBII aneTuieH! 1

0. MonexynbI-IUKIIbIL. 1

10. |«ApOoMaTHYECKHII» HE 3HAUUT 1

«apOMATHBIN».

11. | BeH30JIbHBIE KOJIbIIa BMECTE U BPO3b. 1

12. | Ilectuumabl: Bped U MOJIb3a. 1

13. | IIpoucxoxkaeHne TPUPOIHBIX 1
HWCTOYHUKOB YIJIEBOJOPOIOB.

[Ipupoaublii ras.

14. | IIpoucxoxIeHHe TPUPOIHBIX 1
HCTOYHHUKOB YIJI€BOI0po10B. HedTh-
YEpPHOE 30JI0TO.

15. | Pemienue npakTuyecKkux 3aaay mo reme | 1
YIII€BOIOPOBL.

16. | IIpakTuyeckas padora Ne 1 1o Teme 1
« OOHapyxeHue yriepojaa, BOAOpoa,

B coequHeHusax. KauecTBeHHbIN
AJIEMEHTHBIN aHAJIN3 COCAMHEHUI.

17. | CnupTHI-OHY K€ AJKOTOJIN. 1

18. | JleiicTBue 3TaHOJIa HA OCIIKOBBIC 1
BEIIECTBA.

19. | Ankotectep. AJIKOrojb B KPOBU 1

yelnoBeKka. J[efcTBHe aJKorojs Ha
MHILEBAPEHHUE.




20. Fm/mepHH Y 3TUJICHTJIUKOJIb.

21. | Ta xe rpymnmna, HO yxe kucinad. [Ipo
¢denHou

22. | «O6HapyxeHne QyHKINOHATBHBIX
TPYIII: CIIHPTOB, (HEHOTIOBY.

23. | Bukropuna «CnupTsl U (eHOIBI

24. | Coro3 aByx rpynn. O kucnorax u
OCHOBaHHUSIX.

25. | MypaBbuHas KHCIIOTA U €€
«PoJICTBEHHUKIY.

26. | AHecTe3uH.

27. «KauecTBeHHEIE peaknuu Ha alabJICeTUIbI
1 KapOOKCHUIIbHYIO TPYIITY».

28. | Xumnueckas sctadera «OpraHudeckue
KHCJIOTBD)

29. | 3HaKOMCTBO € pa3HOOOpa3uem,
CBOMCTBaMH, KJIacCU(PUKAITUEH
MOOIIHUX U YACTAIINX CPEACTB

30. | IIpaBuna 6€30MacHOCTH CO CPEACTBAMHU
OBITOBOM XUMUMU.

31. | «OMbLIEHHE >KUPOB; MOJTYYEHUE MbLIA.
CpaBHEHME CBOWCTB MbLIa CO
CBOWCTBAMM CTHPAJIbHBIX ITOPOLIKOBY.

32. | [Ipo a¢wupsL.

33. | «M3Bneuenne 3(pUpHBIX Macel 13
pacTUTEIBHOIO MaTepuana.

34. | MHTennekTyanbHas urpa

«Opl"aHI/I‘ICCKaH XHUMUA.




YYEBHO-METOANYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O
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