Nzsneuenue u3z OOII COO,
[Tpuxa3 Nel60 ot 29.09.2023
PABOYASA ITPOI'PAMMA
yuyeOHoOro nmpeamMera

«XAMUA»

s odyqaromuxesi 10-11 kiaaccon

IHHOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 1Mo XMMHHM Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa OT 29.12.2012 Ne 273-®3 «0O6
oOpa3zoBanuu B Poccuiickoit denepanuu», TpeOoBaHMII K pe3yjlbTaTaM OCBOCHUS
dbenepanpHO 00pazoBaTeNIbHON MporpaMMbl cpeaHero ooimiero oopazoBanus(DOIT
COO), mnpencraBneHHbix B deneparbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapte COO, ¢ yuérom KoHneniuu npenogaBaHust y4eOHOTO TipeamMeTa « XuMUs»
B o0Opa3oBaTelbHbIX oOpraHuzanusx Poccuiickoit ®denepanuu, pealn3yroImux
OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPaAaMMBbI, U OCHOBHBIX MOJIOkKeHHH «CTpateruu
pasButusi BocnuTaHusi B Poccuiickoit ®enepanmu Ha nepuon go 2025 roma»
(Pacniopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YPOBHE YIIyOJEHHOTO M3YUYEHUS 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4YHOT0 00pa3oBanus yqamuxcs 10—11 knaccos. M3ydyenue npenmera,
peanuzyeMoe B yCIOBHAX auddepeHIpoBaHHOrO, NPOo(MIBHOTO O0yYeHHUS,
IPU3BaHO O00ECHeYnuTh 00IIe00pa30BaTEIbHYI0 M OOIIEKYJIBTYPHYIO TOJITOTOBKY
BBIMTYCKHUKOB IIKOJbI, HEOOXOAUMYIO JJIA aJanTalud UX K OBICTPO MEHSIOMIMMCS
YCIIOBUSIM XU3HU B COLIMYME, & TAKXKE VIS MPOJOKCHHSI OOYUSHUSI B OpTraHU3AIMIX
npoecCHoHanbHOTO 00pa3oBaHUsl, B KOTOPBIX XHUMHS SIBISETCS OJHOM U3
MPUOPUTETHBIX JUCLUILIHH.

B mporpamme no xumMuu HazHAYCHUE TPeIMeTa « X UMHUS MOIydaeT MOAPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUU C OCHOBoNonararonmmu nonoxenuamu I'OC COO
O B3aUMOOOYCIIOBJIEHHOCTH II€JIeil, coaepKaHus, pe3yJbTaTOB OOY4YeHHS U
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB. CBUIETENICTBOM TOMY SIBJISIFOTCS
CJIEIYIOIINE BHITIOTHSIEMBIE TIPOTPAMMON IO XUMUU (DYHKITHH:

e WH(DOPMAIMOHHO-METOAMYECKAS,, peanm3alusi KOTOpPOW  oOecrneYnBaeT
MOJIyYEHUE TMPEJICTABICHUS O LEeNsIX, COJepkKaHuU, OOuled cTpaTeruu
0o0y4eHus1, BOCIIUTAHUS U Pa3BUTUS OOYYAIOIIUXCSA CPEACTBAMHU MpeIMeTa,
M3y4yaeMoro B paMKax KOHKPETHOTO MpoduIis;



e OpPraHM3ALMOHHO-TUIAHMPYIOLIAs, KOTOpasl MpeayCMaTpUBAET ONpe/eieHUE:
MPUHIIAIIOB CTPYKTYPUPOBAHUS U TIOCIIEIOBATEIBHOCTA U3YyYEHUSI y4eOHOTO
Marepuala, KOJIMYeCTBEHHBIX U KAYECTBEHHBIX €T0 XapaKTePUCTHUK; TOJAXOA0B
K (opMHupoBaHHMIO COJIEpKATETLHOM OCHOBBI KOHTPOJISI U OIEHKHU
oOpa3oBaTelIbHBIX JOCTHKEHMH OOydaromuxcs B paMKax HTOTOBOMN
aTTecTanuu B GopMe €UHOTO FOCYJapCTBEHHOTO K3aMeHa 10 XUMUHU.

[Iporpamma a1t yriry0iaEHHOTO U3YUCHUS] XUMUH:

e YCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIepKaHKe, 00s3aTeIbHOE IS
U3Y4YEeHUs B paMKax OTACIbHBIX Mpoduiiel, mpeaycMaTpuBaeT pacnpeiecHme
U CTPYKTYpUpOBaHUE €ro IO KJaccaMm, OCHOBHBIM COJAEpPKAaTEIbHBIM
JTUHUSAM/pa3aenam Kypca;

e J1aéT MpUMEpPHOE pachpeereHre yueOHOro BpeMeHU, PEKOMEHIYEMOTO IS
U3YUYEHUS OTJEIbHBIX TEM;

e TMpeIjaracT NPUMEPHYK  IMOCJIEJAO0BATCIBHOCTh  M3Y4YEHUS  Y4eOHOTO
Marepuaiga ¢ y4€TOM JIOTMKH TOCTPOCHHUS Kypca, BHYTPUIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOAMYCCKYIO MHTEPIIPETALIUIO 1IEJICH U 3a/1au U3y4CeHHS MpeIMeTa Ha
yrayoJIEHHOM YpPOBHE C YY€TOM COBPEMEHHBIX IPHUOPUTETOB B CHCTEME
cpenHero oOmiero  00pa3oBaHMs, COJAEPKATEIBHOM  XapaKTePUCTUKH
IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHHS OCHOBHOW  00pa3oBaTeiIbHOM
IporpaMMBbl CPEIHETO oO1ero o0Opa3oBaHHUs (JINYHOCTHBIX,
MeTanpeIMETHBIX, TPEIMETHBIX), & TAK)KE C yUETOM OCHOBHBIX BUJIOB Y4eOHO-
MO3HABATEIbHBIX JEUCTBUI OO0ydYaromerocss MO OCBOCHHIO COJEPKaHUS
npeaMeTa.

[lo BceM Ha3BaHHBIM NO3ULMSIM B MPOTPAMME IO XUMHUU MPEIyCMOTPEHA
IIPEEMCTBEHHOCTh ¢ 00YYEHHEM XMMHUU Ha YPOBHE OCHOBHOT'O 00IIIEro oOpa3oBaHMS.
3a mpeaenaMu  yCTAaHOBJICHHOM  IPOTpaMMOM TI0 XHMHHM  00s3aTelbHOU
(MHBapWAaHTHOMW) COCTABIISIIONIEH COAepKaHus Y4eOHOTO TpeaMeTa « XUMUS OCTaETCs
BO3MOXHOCTh BBIOOpa €ro BapHaTUBHOW COCTaBISIONICH, KOTOpas JOJDKHA
OTIPEJIEISITHCS B COOTBETCTBUH C HAMPABIEHUEM KOHKPETHOTO POt 00yUueHusl.

B cootBetrcTBUM ¢ KOHUENTYadbHbIMU NoJI0kKeHUIMU PT'OC COO o Ha3HaueHUU
MpeaMeTOB 0a30BOTO M yriayOJIEHHOTO ypoBHEH B cucteme nuddepeHInpoOBaHHOTO
oOydeHwsI Ha YPOBHE CPETHETO 00111ero 00pa30BaHUs XUMHS HAa YPOBHE YTITyOIEHHOTO
M3YUYCHHUSI HAIPaABJICH Ha PEaIu3alUI0 MPEEMCTBEHHOCTH C IMOCIEAYIONIMM 3TaroM
MOJIYYEHUsT XMMHYECKOTO O0Opa3oBaHUsI B paMKaxX M3Y4YEHHUs CIEIHUaTbHBIX
€CTECTBEHHO-HAYYHbBIX U XUMUYECKUX TUCIUIUIMH B By3aX U OpraHU3aIUsAX CPEIHETO
nmpodecCHOHAILHOTO 00pa3oBaHus. B 3Toi CBfA3M HM3ydeHHWE NpeaMeTa «XHMHS»
OPUEHTHPOBAHO MPEUMYIIIECTBEHHO HA PACHIMPEHUE U YTIyOJIEHHE TEOPETUUECKON U
MPAKTUYECKON MOJTOTOBKU OOYYalOIIMXCs, BBIOPABIIUX ONPEAEIEHHBIN NpodUIib



oOy4eHHMsI, B TOM 4YHCJI€ C MEPCHEKTUBOM MOCIEAYIOIIETO MOJIYYEHHUS] XUMUYECKOTO
o0Opa3oBaHus B OpraHu3alMsIx npodeccruoHanbHOro oopasoBanus. Hapsny ¢ atum, B
ceere TpeboBanuit OI'OC COO K mMmIaHUpPYEeMbIM pe3yibTaTaM OCBOCHHS
denepanbHOl  00pa3oBaTENILHON MPOrpaMMbl  CpeAHEro o0Oiero oOpa3oBaHUs
M3YyUYEHHUE MpeaMeTa « X UMUS» OPUEHTUPOBAHO TAK)KE HA PEIICHHE 3a7]a4 BOCIIUTAHUS
U COLMAIBHOIO  pa3BUTHS  oOydarouuxcs, Ha  (OpMHUpPOBAaHME y  HHX
OOIIIEUHTEIJIEKTYaIbHBIX YMEHHH, YMEHUM palMoHaIM3aluu y4eOHOro Tpyaa u
000OIIEHHBIX  CHOCOOOB  JIEATENIBHOCTH, UMEIIINX  MEXKIUCIUIUTMHAPHBIM,
HAJIIPEAMETHBIN XapaKkTep.

CocraBisionmuMu  npeaMeTa «XHUMHUS» Ha YpOBHE YIIYOJEHHOTO HU3YYEHUS
SABJISIIOTCSL  yrayOnéHHble Kypchl — «Opranuueckas xumusi» U «OOmas u
HeopraHnuueckass xumusi». [Ipu onpeneneHun MoaxoAoB K OTOOPY U CTPYKTYypHOU
OpraHU3aIuy COJIEPKAHUS ITUX KYPCOB B MPOTpaMMe 10 XUMHH 32 OCHOBY MPUHSATHI
nonoxerust PI'OC COO o paznuuusx 0a30BOro v yriryoiaEHHOTO0 YPOBHEN U3yUYEHUS
npenMerTa.

OcHoBY conepxaHus KypcoB «Opranudeckas xumusi» U  «OOmas wu
HEOpraHUYeCKasi XUMHS» COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHUH,
OTHOCSIIIUXCSI K 0a30BOMY YPOBHIO HM3yYEHMsI MpeaMeTa. JTa CHUCTeMa 3HaHHi
MOJIy4aeT OMpeneNi€éHHOE TEOPETUUYECKOe JOMOTHEHHE, MO3BOJIAIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OOJbIIMA 00BEM (HaKTOJOTHYECKOTO MaTepuana. Tak, Ha
yriay0iaE€HHOM YpOBHE U3y4EHHUs MpeaMeTa o0ecreueHa BO3MOKHOCTh 3HAUUTEEHOTO
yBeJNMUeHUsS 00bEMA 3HAHUNM O XUMUYECKUX DJIEMEHTaX U CBOMCTBaX MX COCIUHEHUN
Ha OCHOBE pAaCIIMPEHHs W YriayOJeHUs TMpeJCTaBICHU O CTPOCHHH BELIECTBA,
XUMHYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAaHUS PEaKIUii, paccCMaTpUBAEMbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TepMOAMHAMUKHU. M3ydyeHne nepuoanieckoro
3akoHa U Ilepuomnyeckoil cUCTEMBI XHUMHYECKHX DJIEMEHTOB Oa3upyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAaHWYECKUX TMPEJCTABICHUSIX O CTPOCHUU aroMma.
XUMHUYECKast CBSI3b OOBSICHSAETCS C TOUKHU 3PEHUS YHEPTeTUIECKUX U3MEHEHUM TpH €€
o0pa30BaHUU U Pa3pYIICHUH, & TAK)KE C TOUYKH 3pPEHUS MEXaHU3MOB €€ 00pa30BaHMs.
N3yyenue TUTIOB peakiuii AOMONHSETCS (OPMHUPOBAHWEM TPEACTaBICHUN 00
ANEKTPOXUMHUYECKHUX MPOIIEccax U JIEKTPOJIU3E PacCIlIaBOB U PACTBOPOB BelIECTB. B
Kypce OpraHM4YecKOW XWUMHUU TIPH PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTH
COCIMHECHUN YAENeTCS 0c000€ BHUMAHUE BOMPOcaM 00 AJIEKTPOHHBIX A dexTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeakiMil.

Ocoboe 3HaYeHNEe UMEET TO, YTO Ha COJCPKAHNE KyPCOB XUMUU YTIyOIEHHOTO
YPOBHSI U3YYEHUS JIJIsl KIACCOB OMpeAeaeHHOro npoduis (riaBHbIM 00pa3oM Ha UX
CTPYKTYPY W XapakTep JOMOJHEHHH K OOINeld cucTteMe IpeIMETHBIX 3HAHHM)
OKa3bIBAIOT BIUSHUE CMEKHbIEC MpeAMEThI. Tak, HampuMmep, B COIep>KaHUM MIpeaMeTa
JUISL KJIACCOB XUMMKO-(u3nueckoro npoduist Oonblioe 3HaYeHUE OyIayT HMETh



AJIEMEHTHI Y4eOHOro MaTtepuasa no oouieit xumuu. [Ipu u3ydenun npeamera B JaHHOM
ClIy4yae aKkIeHT OyJAeT cenaH Ha OOIIHOCTh METOI0B MO3HAHMUSI, OOIIHOCTh 3aKOHOB U
TEOpU B XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJIApHAs TeOpusi (MOJEKYIsIpHasi TEOpHUs
B (u3MKe), 3aKOHbI COXPAHEHHS MacChl U SHEPrUHU, 3aKOHbI TEPMOJUHAMUKH,
AJIEKTPOJIN3a, MPEICTABICHHS O CTPOCHUHU BEUIECTB U APYTOE.

B 10 )€ BpeMs B copepkaHUM MIpeaMeTa JIJIsl KIIaCCOB XMMHUKO-OMOJIOTMY€CKOT0
npoduis 60BN YAETBHBIN BeC Oy/IeT UMETh OpraHnyeckas xumus. B atom ciyuae
MPEOCTABISETCS BO3MOXKHOCTH JJIsi  Oojiee  OOCTOSATENBHOTO  PacCMOTPEHUS
XUMUYECKOW OpraHu3aliu KJIEeTKU KaK OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOM
BXOJSIT, K TPUMEPY, TaKWe CTPYKTYpHbIE KOMIIOHCHTHI, KaK JIMIHUIbI, OCJKH,
YTJIEBObI, HYKJIEMHOBBIEC KUCJIOTHI U ipyrue. [Ipu 3ToM 3HaHUA 0 COCTABE U CBOMCTBAX
NPEACTAaBUTENECH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILIECTB CIYX AT OCHOBOM JJIsi
U3YUYEHUS CYIHOCTHU MPOIECCOB (DOTOCUHTE3A, bIXaHUs, TUIIICBAPEHUS.

B nnane ¢opmupoBaHus OCHOB HAayYHOTO MHPOBO33PECHUS, OCBOCHHS
0OIIIEHAYYHBIX METOJIOB MO3HAHUS U OIbBITa MPAKTUYECKOTO MPUMECHEHUS HAYYHBIX
3HAHUW u3ydeHue Tmpeamera «XUMHUS» Ha YrIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX C Yy4eOHBIMU TMpeaMeTaMH, BXOASIIUMU B COCTaB
npeaMeTHhIX obJnacteil «EcTecTBEHHO-HAy4YHbIE TMpeaMeTh», «MaTemMaTtuka W
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Tpu u3yuenun yuyeGHOTO mpeaMera «XUMUsS» Ha yriayOJEHHOM YPOBHE TaKkxke,
KaK Ha ypOBHE OCHOBHOTO W CpeIHero oodiero oopasoBaHusi (Ha 6a30BOM ypOBHE),
3a/laueil IEPBOCTEIIEHHON 3HAYUMOCTH SIBJIsieTCsl (QOPMUPOBAHHUE OCHOB HAYKH XUMUU
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOMN JAEATEIHHOCTH YEIOBEKa
U OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYypbl. PelieHue 3ToM 3amayum  Ha
yriayOia€HHOM YpOBHE U3YUYEHUS MpEaMeTa MPEeoiaracT peann3auio TakKuX meleH,
KaK:

e (opmupoBaHue TpEACTABICHUN: O MaTepUAIbHOM EIUMHCTBE MHpAa,
3aKOHOMEPHOCTSX M IMMO3HABAEMOCTH SIBIICHUU NPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAyK U €€ BeAylledl poiau B OOCCIEYCHHH
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA: B PEUICHUU MPOOJIEM IKOJIOTHUYECKOM,
SHEPreTUYECKOM W TMHINEBOM O€30IaCHOCTH, B Pa3BUTUH MEIHUIUHBI,
CO37IaHUM HOBBIX MaTE€pPHAJIOB, HOBBIX NCTOYHUKOB YHEPTUHU, B 00ECIICUCHUN
PaIMOHAILHOTO MPUPOIOTIONB30BaHMs, B (POPMUPOBAHIN MUPOBO33PEHUS U
oOmmel KyJIbTyphl 4YelOBEKa, a TakKe OJKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3I0POBBIO U IPUPOJTHOM CpELIE;

e OCBOECHHE CHUCTEMBbI 3HAHUM, JIE)KAIUX B OCHOBE XUMUYECKON COCTABIISIOLIEN
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA: PYHIaMEHTALHBIX TTOHATHH, 3aKOHOB
Y TEOpUU XMMHH, COBPEMEHHBIX NPEACTABICHUNA O CTPOCHHUM BELIECTBA HA
Pa3HbBIX YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJAMOJIEKYJISPHOM, O



TEPMOJUHAMUYECKUX W KHHETHYECKHX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XAMHYECKUX PEAKIIUNA, O XHMHUYECKOM PaBHOBECHH, PACTBOPAX M TUCIIEPCHBIX
cucTemMax, 00 OOIIMX HAyYHBIX MPUHITUIIAX XUMUYECKOTO MTPOU3BOICTRA;

e (QopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKMX 3HAaHUW I OOBSICHCHUS
KJTIOYEBBIX HACH W MpoOJieM COBPEMEHHOW XUMUH, I OOBSICHEHUS U
IPOTHO3UPOBAHMSI SIBJICHUH, HMMEIONIUX €CTECTBCHHO-HAYYHYIO TIPUPOY;
IPaMOTHOTO PEIICHUS TPOOJIeM, CBA3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaM3a W OICHKH C TO3UIUH 3KOJIOTHYECKOW O€30MacHOCTH ITOCIICICTBHIMA
OBITOBOM W TIPOM3BOACTBCHHOW JEATEIHLHOCTH 4YEJIOBEKAa, CBSA3aHHOW C
XUMHYECKUM TTPOU3BOJICTBOM, UCIIOIH30BAHUEM U ITepepabOTKOI BEIICCTB;

o yrayOJeHUE MPEACTABICHUH O HAyYHBIX METOJAaX TMO3HAHUsS, HEOOXOIMMBIX
JUTSI IPUOOPETCHUST YMEHU OPUCHTUPOBATHCS B MUPE BEIIECTB U OOBSICHCHUS
XUMHYECKUX SIBJICHUH, HMMCIOIIMX MECTO B TMPHUPOJAC, B TNPAKTHUCSCKOU
JESATEITBHOCTH U TTOBCEAHEBHOM JKU3HU.

B maHe peanu3anuy nepBOOYEPEIHBIX BOCITUTATEIBHBIX ¥ PA3BUBAIOIINX ()YHKITAN
IIEJIOCTHOM CHCTEMBI CPEIHEro oO0IIero oOpa3oBaHUs IPU HU3YYCHHH IpeaMeTa
«XuMus» Ha yriay0aEHHOM YpOBHE 0COOYIO aKTyaJIbHOCTh IPHOOPETAIOT TAKUE TIEITH
W 33/1a49H, KaK:

e BOCIHTaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUH MPUPOJIBI, YBAKECHUS
K TPOILIECCY TBOpYECTBA B OOJACTH TEOPETUYECKUX W MPHUKIATHBIX
UCCIIeZIOBaHUIN B XUMUH, dbopMupoBaHue MUPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHEC MOTHBAIMU K OOYYCHHIO ¥ TIO3HAHWIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIFO ¥ CAMOBOCITUTAHHIO Ha OCHOBE YCBOCHHSI O0IIIEYEIIOBEUSCKHIX
IICHHOCTEH;

e Da3BUTHE IMO3HABATEIHHBIX HHTEPECOB, WHTEILICKTYaJbHBIX U TBOPYECKUX
crocoOHocTel oOydwaromuxcsi, (oOpMUpPOBaHME y HHUX CO3HATEIHHOTO
OTHONICHUS K CaMOOOpa30BaHWIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHON TpodeccHoHanbHON M OOIIECTBEHHOM JIESITCIBHOCTH,
OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO M IOTPEOHOCTH B 37JJ0POBOM
o0pa3se XKU3HH,

e (opmMupoBaHHEe YMEHHN W HABBIKOB PAa3yMHOT0 MPHUPOAOIOIH30BAHNUSA,
Pa3BHUTHE HKOJOTHYECKOW KYIbTYPhI, IPUOOPETCHHUE OIbBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

MECTO YYEBHOI'O IPEIMETA «XUMMWUS» B YUEBHOM IIJIAHE



OO0miee YnMCI0 YacoB, MPEAYCMOTPEHHBIX IS M3YYCHHUS XUMUW Ha YTIIYOJICHHOM
YpOBHE CpeaHero obmiero oopasonanus, cocrapisetr 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEAEIO).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 11O
XUMUHU HA VYIJYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B coorBeTcTBUM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYPC
JINMYHOCTHBIX PC3YJIbTATOB OCBOCHUA IIPCAMCTA «XHUMHUS Ha YPOBHEC CPCAHCTO O6II.[CFO
O6pa30BaHI/IH BBIACJICHBI CJICAYIOIIHUC COCTABJIAIOIINC. OCO3HAHUC 06y‘{aI-OIIII/IMI/ICH
pOCCHfICKOfI Fpa}KJIaHCKOI;’I NIACHTUYHOCTH, T'OTOBHOCTDH K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH W CaMOOIIPpCACICHUIO, HAJIWYUC MOTHUBAIIUU K O6yq€HI/IIO;
FOTOBHOCTb M CIIOCOOHOCTH 06y11a}0umxcsl PYKOBOACTBOBATHCA TIPUHATBIMU B
O6III€CTB€ npaBujiaMmu W  HOpMaMH  IIOBCACHUA, HAJIUYUC [IPABOCO3HAHUI,
9KOJIOTMYECKOM KYJIbTYPHI; CIIOCOOHOCTH CTaBUTh CIN U CTPOUTD JKU3HCHHBIC IIJIaHBI.

JIM4HOCTHEIE PE3YIbTAThI OCBOCHMUA npeamMeTa «XUMUS» OTpaAXKaIOT
C(i)OpMI/IpOBaHHOCTB OIlbITa IIO03HABATEIBLHOM M HpaKTI/I‘IGCKOﬁ ACATCIIBHOCTU
06yqa10m1/1x051 B ITPOLCCCC pCain3alinun O6paSOBaT€HLHOﬁ JACATCIBHOCTH.

JInyHOCTHBIE  pe3ynbpTaTbl  OCBOEHUA  IpeaMera «XHUMHUS»  OTPAXaroT
c(hOpPMHUPOBAHHOCTh OMBITA TIO3HABATEJILHOW M TMPAKTHUYECKOW JIESITEIIbHOCTH
oOy4aromuxcs B MPOIecce peaan3annu 00pa3oBaTeIbHON NeATeIbHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpaskaaHCKOTr0 BOCIUTAHMS:

OCO3HAHHS O00YYaIOUTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

npeacTaBJICHUA O COOMAJIbHBIX HOPMAX HW IIpaBWIaX MCKIMYHOCTHBIX
OTHOIIICHUH B KOJJICKTHBC,

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AEATEIBLHOCTU MPU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUH y4EOHBIX U MO3HABATEJbHbBIX 3a/1a4, BBIMOJHEHUH XUMUYECKUX
JKCIIEPUMEHTOB;



CIOCOOHOCTH TOHMMAaTh W TMPUHUMATh MOTHUBBI, HAMEpPEHHs, JOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEATEIIbHOCTH;

2) IaTPUOTUYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOIO  OTHOIIEHHMSI K MCTOPUYECKOMY H HAYYHOMY HACIIECIUIO
OTE€YECTBCHHON XMMMUH;

yBaXEHUS] K MPOLECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
IPWIOKEHNS XUMUHU, OCO3HAHUS TOT0, UTO IaHHBIE HAYKHU €CTh PE3YJIbTAT JIUTENbHBIX
HAOJIIOIEHUI, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX MOUCKOB, IMOCTOSHHOTO Tpy/Ja
YUEHBIX U IPAKTHKOB;

HHTCPCCAa U MO3HABATCIIBHBIX MOTHBOB B ITOJIYYCHHU W IMOCJIICAYIOICM aHAJIN3C
I/IH(l)OpMaIII/II/I 0 MCPCIOBBIX JOCTUKCHUAX COBpGMGHHOfI OTCUECTBEHHOU XUMUU,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBE/ICHUS;

CITOCOOHOCTH OOCHUBATDb CUTYyallMH, CBA3AHHBIC C XUMHUUYCCKHUMU SBJICHUAMU, U
[MPUHHUMATh OCO3HAHHBLIC PCIOCHHA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

FOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE M IIOCTYIIKM CBOUX TOBAPUUIEH C
NO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHHUS IOCIEACTBHUI
IIOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPHI 310POBbSI:

NOHWMAHHUS  IEHHOCTeW 370poBOTO M 0Oe30macHoro ooOpasza  KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOMIOIeHNsT TPaBWJI 0OE30MacHOTO OOpaIleHHs C BEHIECTBAMU B  OBITY,
ITOBCEHEBHOM KU3HU, B TPYJOBOU IE€ATEIbHOCTH;

IMOHMMAaHHA ICHHOCTH ITPaBUJI MHAWNBUAYAJIbHOI'O 1 KOJUICKTHUBHOI'O 0e301macHoOro
MMOBCACHMUA B CUTYallUAX, YI'POKAIOIINX 300POBbIO U )KU3HH J'HOI[CfI;



OCO3HAHMS TIOCHEJACTBUM W HENPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHUKaTUBHOU KOMIIETEHTHOCTH B y4eOHO-UCCIIEI0BATEIbCKON
JEeSTENbHOCTH, OOLIECTBEHHO MOJIE3HON, TBOPUECKON U APYTHX BUJAX ESTEIbHOCTH;

YCTAaHOBKHM HAa aKTUBHOE YYacCTHE B PEIICHUU MPAKTUUYECKHUX 3a7a4 COLUAIbHOU
HAIPaBJICHHOCTH (B paMKax CBOET0 Kjacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY HU3Y4YEHHIO Mpodeccuil pa3ivuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBAXKCHUA K TPYAY, JOOAM Tpyda U pE3yjibTaTaM TPYHOBOﬁ ACATCIIBHOCTHU,

TOTOBHOCTM K OCO3HAHHOMY BBIOODY  HMHIWBHIYQJIBHOW  TPACKTOPHH
oOpazoBanus, Oyayiiel npodeccuu u peanu3aniui COOCTBEHHBIX )KU3HEHHBIX IJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XWMHH, HWHTEPECOB U
noTpeOHOCTEeH 00IIIECTBA;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

OKOJIOTHYCCKH HGHGCOO6p33HOFO OTHOIICHHUA K IIPUPOAC KaAK HNCTOYHUKY
CymcCTBOBAHM:A JXM3HHU HA 3CMJI€;

NOHUMAaHMUS TJI00ATBHOTO XapaKTepa JKOJOTMYECKUX NpoOJieM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HaHUuA HeO6XO,Z[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/I)KeHI/Iﬁ XUMHUHU OJIA pCHICHUA
BOIIPOCOB palliOHAJIILHOI'O ITPHUPOAOIIOIB30BaAHNA,

AKTUBHOI'O HENPUATHUS ICHCTBUN, TPUHOCIIINX BPEI OKPYKAIOIIEH TPUPOTHOU
cpene, YMEHHsS IPOTHO3UPOBATh HEOIArompUATHBIC SKOJOTHYCCKHE ITOCIICICTBHUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MTPEIOTBPAILATh UX;

HaJIM4us Pa3BUTOrO SKOJIOTMYECKOTO MBILIIJIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
ONBITA AEATEIBHOCTH IKOJOTMYECKON HAITPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMM B TIO3HABATEJIbHON, KOMMYHUKATUBHOW U COLUANILHON MPAKTUKE, CIIOCOOHOCTH U
YMEHHUSI aKTUBHO MPOTUBOCTOSITH UACOJIOTUU XeMopoOuu;



7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOLIECTBEHHOM MPAKTUKU;

NOHUMAaHU CIeIU(PUKA XUMHUU KaK HayKu, OCO3HaHUA €€ posid B GOpMHUPOBAHUU
pPalMOHAILHOTO HAYYHOTO MBIILIEHUS, CO3JaHUM IIEJIOCTHOTO MpeAcTaBlIeHUs 00
OKPYKaIOIIEM MHpPE KAK O €IMHCTBE IPUPOJBI U YEIIOBEKA, B IOZHAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHruH NpoodJieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTH B 0COOO0M 3HAYMMOCTH XUMUU JJIsl COBPEMEHHOM ITUBUITU3AIUN: B
e€ TYMaHHCTHYECKOW HAMpaBJICHHOCTH M BaXXHOW POJIM B CO3/JaHUU HOBOW 0asbl
MaTepuaIbHON KYJIBTYPbI, B PEIIEHUH TJI00AbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUYECKOW, THILNEBOM M  IKOJOTHYECKOU
0€301acCHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUEHUH YCIIOBHM YCIENTHOTO Tpyda U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKJIOT'O YJieHa OOIIECTBA;

GCTGCTBGHHO-HayHHOﬁ I'paMOTHOCTH: TIOHUMAHWA CYNIHOCTHU MCTOJOB ITO3HAHUA,
HNCIIOJIb3YCMBIX B CCTCCTBCHHBIX HAYKaAX, CITOCOOHOCTH HCIIOJIL30BATh MMOJIy4aCMbIC
3HaHUA OJI aHaJIn3a 1 00BSICHECHUS SIBJICHUH OKPYKAromero Mrupa 1 NIporuCXoJAInxX B
HEM HSMGHGHHﬁ, YMCHUA OCJIATH 000CHOBAHHBIC 3aKJIIIOYCHHMS Ha OCHOBE HAay4YHBbIX
(1)aKTOB N UMCIOIINXCA JAHHBIX C TCJIBIO ITOJTYUCHUA JOCTOBCPHBIX BHIBOIOB,

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIIOJIB30BaTh XUMUUECKHUE 3HAHUS TSl PEIICHUS
po0JieM B peabHBIX KU3HEHHBIX CUTYAIUAX;

HHTCPCCAa K IIO3HAHUIO, HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTM U CHOCOOHOCTHM K  HENpPEpPhIBHOMY  OOpa30BaHUIO M|
caM0o00pa3oBaHWIO0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUHW TIO0 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM Tpyda B PAa3NUYHBIX cdepax MpoPecCHOHATBHON
NEeATETbHOCTH.

METANIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIC Pe3yJbTaThl OCBOCHHUS MPOTPAaMMBI 10 XUMHH Ha YPOBHE
cpeaHero ooIero o0pa3oBaHMs BKIIOYAIOT:



3HAYMMBbIE TUISL (bopmHpoBaHUs MHUPOBO33PECHUS oOy4Jaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIEHAayYHbIE MOHATHS, OTpPa’Karollue
LEJIOCTHOCTh HAay4HOW KapTUHBl MHUpa M cHeuu(pUKy METOJOB IO3HAHMS,
UCIIOJIb3yEMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPrus, SBIICHUE,
Ipolecc, CUCTEMa, Hay4yHbIM (akT, NPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsl, UCCIIENOBAHUE, HAOIIOAEHNUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCAJIbHbIE Y4YeOHble JAeMcTBUS (ITO3HABAaTENbHbIE, KOMMYHUKATHUBHBIE,
pEryisITUBHBIE), oOecnieunBaroniue GopMupoBaHue ¢ yHKIHOHATBHON IPAMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMU 00Yy4aroIInXCs;

CIIOCOOHOCTD O6yanOH_[I/IXC$I HCIIOJIB30BATh OCBOCHHBIC MCIKIUCIHHUIIIIMHAPHBIC,
MHUPOBO33PCHUYCCKUC 3HAHUA U YHUBCPCAJIbHBIC y‘le6HI-,Ie I[CI\/JICTBI/ISI B II03HABATEJILHOM
)51 COIII/IaJIBHOﬁ IMPaKTUKC.

MeTaHpCIIMCTHI)IC PE3YIbTAaThI OTpaXar0T  OBJIAJICHUC YHUBCPCAJIbHBIMUA
y“IG6HBIMI/I IMO3HABATCJIbHBIMH, KOMMYHHUKATUBHBIMU U PCTYJIATUBHBIMUA I[CﬁCTBI/I)IMH.

IMo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIE IeiiCTBHSA
1) 6a3oBbIe JJOrHYeCKHE TeiCTBUA:

CaMOCTOSATEIbHO  (OPMYNHMpPOBAaTH W aKTyaJlU3upoBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIIpCACIIATL HOCIIM ACATCIIBHOCTH, 3aJaBasd IIapaMCTPbl MW KPUTCPHU HX
AOCTHIKCHUA, COOTHOCHUTD PC3YJIbTATHI ACATCIIBHOCTHU C ITOCTABJICHHBIMHA LICJISIMU,

WCMOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBLICJISATh XapaKTEPHbIC IPU3HAKU TOHSATUM W YCTAHABIHMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS IS OOBSICHEHUS OTICIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMPATh OCHOBAHMS U KPUTSPHUH IS KIACCU(DHUKAIIMKA BEIIECTB U XUMHUICCKHUX
peaKiuu;

YCTaHaBJINBATb IMPUYIMHHO-CJIICACTBCHHLBIC CBA3HU MCIKIAY HN3y4aCMbIMHU
SABJICHHUSAMMU,



CTPOUTH JTIOTUUECKUE PACCYX ACHUS (MHAYKTUBHbBIC, 1€ AYKTUBHBIE, 10 AaHAJIOTHH),
BBIABJISAITH 3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSX,
bopMyIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATh B IPOLIECCE MO3HAHUS HCIIOIb3YyEMbIE B XWMHHM CHMBOJIMYECKHE
(3HAKOBbBIE) MOJENH, MPEeOoOpPa3OBbBIBATh MOJEIbHBIE MPEACTABICHUS — XUMUYECKUN
3HAK (CUMBOJI) 3JIEMEHTA, XUMUYecKasi popMylia, ypaBHEHUE XUMUUYECKON peakuuu —
IpU PEIICHUH YYEOHBIX ITO3HABATENBHBIX W MPAaKTUYECKUX 3a/]ay, NPUMEHAThH
Ha3BaHHBIE MOJEJIbHBIE NPEACTABICHUS [JIs BBISIBICHUS XapaKTEPHBIX NPU3HAKOB
U3Y4YaeMbIX BELIECTB U XUMHYECKUX PEAKIIUI.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IEHCTBUS:

BJIaJICTh OCHOBAMM METOJOB HAy4YHOTO IIO3HAHMS BEIIECTB U XUMHUYECKUX
PEeaKLnii;

dbopMyTUpOBaTh 1IETH U 3a7a4H UCCIICIOBAHUS, UCIIOJIb30BaTh MTOCTABJICHHBIE U
CaMOCTOSITEILHO COPMYJIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JIJIs1 JOPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX
CYXICHUU;

BIAJIETh HABBIKAMH  CAMOCTOSITEILHOTO  TUIAHUPOBAaHUS W TPOBEACHHS
YUYEHUYECKHX OJKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIOIATh 33 XOJ0M
mporecca, CaMOCTOSTEIBHO IPOTHO3MPOBATh €ro pe3yiabTaT, (OpMyIHUpOBaTH
000OIIEHNSI ¥ BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJITATOB HCCIIECIOBaHUS,
COCTaBJISAITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOperarb  ONBIT  YYEHMUYECKOW  HMCCICAOBATEIbCKOW W MPOCKTHOMU
JESTEBHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEILHOMY TOUCKY
METOJIOB DPEUICHHS MPAKTHYECKUX 3a1a4, HNPUMEHCHUIO pPA3JIWYHBIX METOJO0B
MMO3HAHUS.

3) padoTa ¢ uHpopmaIueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HH(DOpMAIUU (HAyYHO-TIOMYIISIpHAS
IuTEpaTypa XMMHUECKOTO COAEPKaHUs, CIIpaBOYHbIE ocoOus, pecypcsl MIHTepHeTa),
aHAM3UPOBATH MHGOPMAIIHIO PA3TUIHBIX BUIOB U (DOPM MTPEACTABICHUS, KpUTHICCKU
OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTD;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHATH Pa3IUYHBIE METOJIbI MPU TOUCKE U
orbope wuHpopmanuu, HEOOXOAUMON /Jis  BBIOJHEHUS  y4eOHBIX  3ajad
OIPEIEIIEHHOIO TUIIA;

HpI/IO6p€TaTB OIIBIT HCIIOJB30BAaHUA I/IH(i)OpMaL[I/IOHHO-KOMMyHI/IKaTI/IBHBIX
TEXHOJIOTUH U Pa3IMYHBIX ITIOUCKOBLIX CHUCTCM;

CaMOCTOSATEIILHO BBIOMPATh ONTUMAJIBHYIO (pOpMy MpeacTaBiaeHUss HHPOpMauu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIN S3bIK B KaYECTBE CPEJCTBA MpPHU pabOTe C XUMHUUYECKOU
uH(pOpMaIeil: IPUMEHATh MEXKIpeAMETHBIE ((PU3NUECKUEe U MaTeMaTHUYECKUE ) 3HAKU
U CUMBOJIBI, (OpMYJibl, a00peBUATYpbl, HOMEHKJIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HAIISITHOCTH.
KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B X0JI€ IUAJIora U/UiH
JTUCKYCCHUH, BBICKA3bIBATh UJIeH, (HOPMYIHPOBATH CBOU MPEAJIOKEHHS] OTHOCUTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHON 3a/1a4u;

BBICTYIIaTh C IPE3CHTAIlMeH pe3yJbTaTOB I03HABATEIBHOW JEATEIHHOCTH,
HOJIYYCHHBIX CaMOCTOSITCIIBHO HJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBITOJIHCHUHU
XHMHYECKOTO SKCICPHUMEHTA, MPAKTUYCCKOH padOThl MO HCCIICIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alnuy YIeOHOTro MpoeKTa, H GOPMYJIUPOBATH BHIBOABI 11O
pe3ysibTaTaM MPOBEACHHBIX HMCCICIOBAaHUN MyTEM COTIJIACOBAHMS IO3MIIMN B XOJIE
o0CyXeHus 1 0OOMEHAa MHEHHUSMH.

PeryiasiTuBHbIe YHUBepPcaJIbHbIE yUeOHbIe 1eiiCTBUA:

CaMOCTOSITEIbHO IUIAHUPOBATh W  OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
NeATeNbHOCTh, Ompeaessis €€ LeIu W 3aJadyd, KOHTPOJHWpPOBATH M IO MeEpe
HEOOXOIMMOCTH  KOPPEKTHUPOBATh TMpEJIaraeMblii  allfOPUTM  JCHCTBUH  TIpH
BBIIIOJJHEHUM Y4YE€OHBIX W  HCCIEIOBaTeIbCKUX 3ajad, BbIOUpaTh HauboJiee
3 GeKTHBHBIN CTIOCOO UX pEIICHHS ¢ YIETOM TOJyUYCHHUST HOBBIX 3HAHWH O BEMIECTBAX
Y XUMHYECKUX PEaKIIUAX;

OCYHICCTBILATD CAMOKOHTPOJIb ACATCIBHOCTH Ha OCHOBC CaMOaHalIn3a H
CaMOOLCHKHM.



NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yibTaTbl OCBOEHHUS MPOrPaMMbl 10 XMMHUU HA YriayOJIE€HHOM
YPOBHE Ha ypOBHE CPEJHEro oOlero o0pa3oBaHMs BKJIIOYAIOT CHEU(PUUECKHUE NI
y4yeOHOro npeaMera «XHUMHs» HaydHble 3HAHUS, YMEHHUS M CIOCOOBI JEUCTBHM IO
OCBOCHHIO, MHTEpPNpPETAlMd U NPeoOpa30oBaHUIO 3HAHUM, BHUJIbI ACSATEIBHOCTU IO
MOJIY4YEeHHIO HOBOTO 3HAHUS M TPUMEHEHHMIO 3HAaHUH B Pa3IMYHBIX Yy4eOHBIX
CUTYyalLlMsIX, a TaKXKe B PEaJbHbIX KU3HEHHBIX CUTYalUAX, CBA3aHHBIX ¢ XUMUEH. B
[IpOrpaMMe 10 XMMUH IIPEAMETHBIE PE3YJIbTaThl IIPEACTABICHBI 110 TOAaM U3YUYCHHUS.

10 KVIACC
HpeI[MeTHBIe PE3YJIbTaTbl OCBOCHUA KYypCa ((OpI‘aHI/I‘IeCKaH XUMUA» OTPAKAIOT!

c(hOpMUPOBAHHOCTD MPEJICTABICHUI: O MECTE U 3HAUYCHUU OPTraHUYEeCKON XUMUHU
B CHCTEME €CTECTBCHHBIX HayK W €€ poJii B 00CCIEYCHUU YCTOMYHMBOTO Pa3BUTHSA
YeJIOBEUEeCTBA B PEIICHUU MPOOJEM HKOJOTHUECKOM, SHEPreTUUYECKOW U THUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruu, B O0OECIEUEHUU PalMOHAIBHOTO MPHUPOAOINOIb30BaHUS, B
(dbopMHUpOBAaHUY MUPOBO33PEHHUS U 0011 KyJIbTYPhl UETOBEKA, a TAKKE IKOJIOTHUECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOTHON Cpeie;

BJIaJICHUE CHCTEMOH XUMHUYECKHUX 3HAHUH, KoTopas BKJIIOYAET:
OCHOBOIIOJIAraoIINe TMOHITHS — XUMHYECKUMA DJIEMEHT, aToM, PO M DJIEKTPOHHAs
000J10uKa aToma, s-, pP-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U BO30YKIEHHOE COCTOSHUS
aTomMa, THOpPUAM3AIMSA AaTOMHBIX OpOWTalle, HWOH, MOJEKYyiIa, BaJleHTHOCTb,
AIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb OKUCJICHUS, XUMUUYECKasi CBS3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIA 00BEM, YIIIEpOAHBIA CKelleT, PyHKIIMOHAIbHAS TPYIIa, paauKal,
CTPYKTypHBIE (GopMyibl (pa3BEPHYTHIC, COKpaIIEHHBIC, CKEICTHBIC), H30MEPHUs
CTPYKTypHasT ¥ TIPOCTPAHCTBEHHAs (TeOMETpHUYECKas, ONTHYECKas), H30MEpHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOA- M a30TCOICpKAIIHEC
OpraHWYeCcKHe  COCIMHCHHUS, MOHOMEpP,  IIOJUMEp, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIC COCIMHEHUS, TCOPHUH, 3aKOHBI (IMepHOIWYSCKUN 3aKoH /I.
N. MenneneeBa, Teopust CTpoeHUs opranndeckux Bemects A. M. bytiepoBa, 3akoH
COXpaHEHHSI MacChl BEIECTB, 3aKOH COXPAHCHUS W TPEBpAlICHUS SHEPTUU IPHU
XUMUYECKUX  PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMUYCCKUN  S3bIK  XHMHH,
MHPOBO33PCHUYCCKHE 3HAHMS, JIeKAIIUEe B OCHOBE ITOHUMAHHS TPUIYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBJICHUI, NPEACTABICHUS O MEXaHU3MaX XHMHYECKHUX
peaKIui, TepMOIMHAMUYCCKIX U KHHETHYSCKUX 3aKOHOMEPHOCTSAX UX MPOTECKAHUS, O



B3aMMHOM BIIUSIHUM aTOMOB W TPYIl aTOMOB B MOJEKyJlaX (MHAYKTUBHBIA WU
Me3oMmepHbIit 3 dekTol, opueHTantsl [ U Il pona); daxronoruyeckue CBEIACHUS O
CBOMCTBaX, COCTaBe, IMOJYyYCHUH ¢ O€30MacCHOM UCIOJIb30BAHUU Ba)KHEUIIIHNX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKON JEATEIIbHOCTH 4YeJIOBEKa, OOIIMX
HAay4YHBIX MPUHIMMNAX XUMHUYECKOrO0 TMPOU3BOACTBA (HA MpUMEpPE MPOU3BOICTBA
MeTaHoJa, epepadboTku HeTH);

c(OpPMHPOBAHHOCTh YMEHHUM: BBISBISATH XapaKTepHblE MPU3HAKU TOHATHUH,
YCTaHABIIMBAaTh UX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIME IOHATHUS HPH
ONMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COETUHEHU;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY MJISI COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (OPMYJI OPraHUYECKHUX
BEILIECTB;

COCTABJITH YPABHCHHA XUMHYCCKUX peaKHI/Iﬁ N pacCKpbIBaTb HX CYIIHOCTB:
OKHUCIHUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ IMoCpcacTBoOM COCTaBJICHUA
QJICKTPOHHOT'O OajaHca 3THX pCaKHHﬁ, peaKHI/Iﬁ WOHHOTO OOMEHA HYTéM COCTaBJICHUA
HX IIOJTHBIX H COKpaHIéHHLIX HNOHHBIX ypaBHeHHﬁ;

N3roTaBJIMBATb MOACIN MOJICKYJI OPraHNYCCKUX BCHICCTB IJIA HUJUIFOCTPpALIUU UX
XUMHUYCCKOTI'O U IMPOCTPAHCTBCHHOI'O CTPOCHHU,

c(hOpMHPOBAHHOCTh YMEHHWI: YCTAaHABIMBATh MPUHAMJICKHOCTh H3YUYEHHBIX
OpraHUYeCKUX BEIECTB MO UX COCTABY M CTPOCHHUIO K OIPEIeIEHHOMY KlIacCy/Tpymie
COEIMHEHUH, 1aBaTh UM Ha3BaHUA 1o cucrematudyeckod HoMmeHknatype (IUPAC)
Y NIPUBOJUTH TPUBHAIIbHBIE HA3BAHUS JIs1 OTJAEIbHBIX IPEACTABUTENICH OPraHUYECKUX
BEIIECTB (ITWJIEH, AaNEeTWICH, TOJYyOJd, TJIUIEPUH, JTWICHIIUKOIb, (EHO,
dbopManpaeTru, aneTanbIeTu, aleToH, MypaBbHHAsS KHCIIOTa, YKCYCHAas KHCIIOTa,
CTEapUHOBAs, OJICMHOBAsl, MAJbMUTHUHOBAS KHUCIJIOTHI, IJIMIMH, AJaHUH, MaJIbTO3a,
bpyKTO3a, aHUIIWMH, TUBUHWI, U30TIPEH, XJIOPOMPEH, CTHPOJI U JPYTHE);

chOpPMHUPOBAHHOCTh ~ YMEHUS ONMPENENSATh BUJ  XUMHYECKOM CBA3HM B
OpraHUYECKUX COEAUHEHUSIX (KOBAJIEHTHASI U MOHHAS CBS3b, G- U T-CBSI3b, BOJOPOIHAS
CBSI3b);



c(hOpMUPOBAHHOCTh  YMEHUS MPUMEHSTh  TOJOXKEHUS  TEOPUU  CTPOCHUS
oprannuyeckux BemecTB A. M. BytnepoBa ajisi 0ObSICHEHUS 3aBUCUMOCTU CBOMCTB
BELIECTB OT UX COCTAaBa U CTPOCHHUS;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTAB, CTPOCHHE, (PUBNUYECKUE U
XUMHYECKHE  CBOWCTBA  TUINUYHBIX  MPEJCTAaBUTENECH  pa3Iu4HbIX  KJIACCOB
OpraHMYECKUX BEIECTB: AJIKAHOB, LIMKJIOAJIKAHOB, AJKEHOB, aJKaJUEHOB, AJIKUHOB,
apOMaTUYEeCKUX YTJIEBOAOPOJOB, CIUPTOB, AallbJETHI0B, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CIOXHBIX 3(QUPOB, >XUPOB, HUTPOCOCIUHEHUNH U aAMHUHOB,
AMUHOKHUCJOT, OEJIKOB, YIJIeBOJIOB (MOHO-, - U MOJUCAXAPUIOB), UILTFOCTPUPOBATH
IF€HEeTHUYECKYI0 CBSI3b MEXAY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYECKHUX
peakiuii ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (popMyI;

C(l)OpMI/IpOBaHHOCTI) YMCHUA TOATBCPIKAATH HAa KOHKPCTHBIX ITPUMEPAX XaAPAKTCP
3aBUCHUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OpPraHUYCCKHUX COG}II/IHCHI/Iﬁ OT KpaTHOCTH "
THUIIA KOBAJICHTHOM CBS3U (G- )51 TC-CBSI?,I/I), B3aMMHOT'O BJIMAHUA aTOMOB U I'PYIIII aTOMOB
B MOJICKYJIaX,

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEpPH30BaTh MCTOYHHKU YIIJIEBOJOPOJAHOTO
ChIpbs (HE(Th, MPUPOAHBIN Ta3, YTOJhb), CIIOCOOBI €r0 MepepadOTKH U MPAKTUYECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIQJCHUSI CUCTEMOM 3HAHUW O ECTECTBEHHO-HAYYHBIX
METOJIax TO3HAaHUS — HAOIIOJECHUU, U3MEPEHHH, MOJCIUPOBAHUH, JKCIIEPUMEHTE
(peajlbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHITh OCHOBHBIE OIEpaIlid MBICIUTEIbHON
NEATCIbHOCTH — aHaJM3 M CHHTE3, CpaBHCHHUE, OO0O0OINCHHME, CHUCTEMAaTH3allHIo,
BBISIBIICHUE TPUYUHHO-CJIECACTBEHHBIX CBSI3€M — ISl M3YYEHUS] CBOWMCTB BEIIECTB U
XUMHWYECKHUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHHM: BBISBIATh B3aUMOCBS3b XUMHUYECKUX 3HAHUHU C
MTOHSATHSMH U TIPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB JIJIs OoJiee
OCO3HAHHOTO MMOHUMAHUS CYIIHOCTH MaTEPUATBHOTO €IMHCTBA
MHPA, UCIIOJIB30BATh CUCTEMHBIC 3HAHUS 110 OPraHUYECKON XUMUH NI OOBSICHEHUS U
MPOTHO3UPOBAHHUS ABJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpMUPOBAHHOCTh YMEHHUII: TPOBOAUTH PACUETHI 10 XUMUUYECKUM (hopMynam u
YpaBHEHUSIM XUMUUYECKUX PEaKIMi C UCIOJIb30BaHUEM (PU3UUECKUX BEJIIUMUUH (Macca,



00BEM  Tra3oB, KOJMYECTBO  BEIIECTBA), XApAaKTEPU3YIOIIMX  BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: pPAacy€Thl MO HAXOXKIACHUI0 XHUMHYECKOW (QOpMyIibl
BEILIECTBA I10 U3BECTHBIM MAaCCOBBIM JOJIM XUMHUYECKUX JJIEMEHTOB, MPOIYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHPOBAHHOCTh YMEHUM: MPOrHO3UPOBATH, AHAIU3UPOBATh U OLIEHUBATH C
MO3ULUN FKOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M IPOU3BOICTBEHHON
NEATEIbHOCTH YeJ0BeKa, CBSI3aHHOM C nepepadoTKoOM BEILIECTB,
UCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS JJIsl MPUHATUS TPAMOTHBIX peUIeHUN mpobiieM B
CUTyalUsiX, CBA3aHHBIX C XUMUEH;

c(OpPMHUPOBAHHOCTh YMEHUW: CaMOCTOSTENIbHO IUIAHUPOBaTh M TPOBOJUTH
XUMHYECKUH SKCTIEPUMEHT (TIOTyYEHUE U U3YUEHHE CBOMCTB OPraHMYeCKUX BEIIECTB,
KayeCTBEHHbIE peakuuu yIIIE€BOI0OPOJIOB pa3Iu4HBIX KJIACCOB U
KHACTIOPOJICOJEPKAIUX OPTaHUYECKUX BEILIECTB, PEIICHHUE IKCTIEPUMEHTAIBHBIX 3a/1a4
[0 pacrno3HaBaHUIO OPraHMYECKHUX BEILECTB) C COOJIIOJIEHUEM IpaBUil OE30MaCHOrO
oOpallieHus ¢ BEIIECTBaMU U J1a00paTOPHBIM 000pyI0BaHUEM, (POPMYIUPOBATH LIETH
UCCJICIOBAHUA, TMPEACTABIATh B Pa3IUYHON (GopMe pe3ynbTaThl HKCIEPUMEHTA,
aHAJIM3UPOBATH U OLICHUBAThH UX JTOCTOBEPHOCTS;

c(hOpMHPOBAHHOCTh YMEHMIA:

coOI0aTh TMpaBUiia SKOJOTUYECKH II€JIECO00pa3HOro TMOBEACHUS B OBITY U
TPYJIOBOW JAESATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3I0pPOBbs, OKPYXKaIOIIEH
MIPUPOTHOMN CpEIbl U JOCTUKEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHYECKOI'O JICMCTBHS HA KUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIc TTokazartens [IK;

AHAJIU3HUPOBATH HeHeCOO6paSHOCTL IIPUMCHCHHA OPIraHNYCCKHX BCIICCTB B
IIPOMBIIIJICHHOCTH U B 6I)ITy C TOYKH 3pCHHUA COOTHOLMICHUSA PHUCK-II10JIb34,

c(hOpPMHUPOBAHHOCTh  YMEHHI: OCYIIECTBIIATh  IICJICHANPABICHHBIA  TOUCK
XUMUYECKOW MH(POpMAIMU B Pa3IMYHBIX HUCTOYHHMKAX (HaydyHas M y4yeOHO-HaydHas
auTeparypa, cpencrtBa  maccoBod — mH(popmarnmu, HWHTEpHET W apyrue),
KPUTHYECKU aHAIM3UPOBATh XUMUYECKYIO uH(dopMaIuio, mepepadaTeBaTh €€
Y UCTI0JIb30BaTh B COOTBETCTBUU C MIOCTaBICHHON y4eOHOM 3aqadei.

Ils1anupyeMble pe3yabTaThl OCBOEHHE Y4eGHOT0 MpeaMeTa.
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JInuHOCTHDBIE:

[TocTenenHo BrICTpauBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PECHUE:!

— OCO3HaBaTh COBPEMEHHOE MHOrooOpa3ue THUIIOB MHUPOBO33PEHUS,
OOIIIECTBEHHBIX, PEIUTHO3HBIX, AaTeUCTHYECKUX, KYJIbTYPHBIX TpPAJAUIIUH,
KOTOpbIE ONPEACIISIOT Pa3Hble 00BICHEHHS TPOUCXOSIIETO B MUPE;

— ¢ Yy4€TOM JTOro MHOrooOpa3us TOCTENEHHO BbIpadaThIBAaTh CBOU
COOCTBEHHBIE OTBEThl Ha OCHOBHBIE JKM3HECHHBIC BOIPOCHI, KOTOPHIC CTABUT
JIAYHBIN )KU3HEHHBIN OIIBIT;

— YUUTHCSI IPU3HABATH MPOTUBOPEYMBOCTH U HE3ABEPIIEHHOCTH CBOMX B3IJISI/IOB
Ha MUP, BO3MO>XHOCTb UX U3MEHEHHSI.

Y4uThCs UCIONB30BaTh CBOW B3IJISAALI HA MUDP ISl OOBSICHEHUS DPa3IUYHBIX
CUTyallui, pEIIeHUs BO3HUKAIOIIMX MPOOJIEM W U3BICYCHUS >KU3HCHHBIX
YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOJIUTh M U3y4aTh B yuyeOHHKAX MO Pa3HbIM
npeaMeTaM Marepuan (M3 MakCuMyma), UMEIOLIUM OTHOILIEHHWE K CBOUM
UHTEpecaM.

Hcrnons30BaTh CBOM HHTEPECHI 7151 BRLIOOpA MHAMBUAYAJIBHOM 00pa3oBaTeIbHON
TPaeKTOPUH, TOTEHIIMATbHONW Oyaymield npodecCuu U COOTBETCTBYIOIIETO
popUILHOTO 00pa30BaHUS.

[IpuoOperars ONMBIT y4acTHs B JiefIax, MPUHOCSIIUX MMOJIb3Y JIFOJISIM.

Yuuthcsi  caMOCTOSITEIBHO — BBIOMpPATh  CTUJIb  TOBENEHUSA, TPHUBBIUKH,
obecrieunBaromue 0€30MacHbIi 00pa3 )KU3HHU U COXpaHEHHE 3I0POBbS — CBOETO,
a TakKe OJIM3KUX JIFOJEH U OKPYKAIOIIHX.

YUYUTBhCS CaMOCTOSITEILHO MPOTUBOCTOSITH CUTyalUsIM, MPOBOLUPYIOIIUM Ha
MOCTYIKH, KOTOPBIE YTPOKAIOT O€30MaCHOCTU U 3J0POBBIO.

Bri6upath mocTynku, HalleJIeHHBIE HA COXpaHEHUE M OepeXHOE OTHOIIEHUE K
npupoae, OCOOCHHO J>KMBOM, u30eras MPOTUBOIOJOXKHBIX IOCTYIKOB,
IIOCTEIIEHHO y4ach u OocBauBast CTpaTeruto PallMOHAIIBHOTO
IPUPOAONOJIB30BAHUS.

Yuutbes yOekaaTh APYTHX JIFOACH B HEOOXOAMMOCTH OBJIQJICHHUS CTpaTeruei
PalMOHATIBLHOIO MPUPOIONOIB30BaAHUS.

Hcnonp30oBaTh  IKOJIOTMYECKOE  MBIIUICHWE JJIi  BBIOOpAa  CTpaTeTHd
cOOCTBEHHOTO TTOBEJICHUS B KA4€CTBE OJHOM U3 IIEHHOCTHBIX YCTAaHOBOK.

MeTaHI)EI[MeTHLIe:



CamocTosTennbHO 0OHapyKUBaTh U (HOPMYJIUPOBATH NPOOIEMY B KJIACCHON U
WHIUBUIYAIbHON y4eOHOU IEeATETbHOCTH.

BoeiaBuraTth Bepcun pemieHus npo0iaeMbl, 0CO3HaBaTh KOHEUYHbBINA Pe3yJbTarT,
BbIOMpATh M3 MPEAJIOKEHHBIX W HMCKaTh CAMOCTOSITEIBHO  CPENCTBA
JOCTHUXKEHUS LEIH.

CocTaBisaTe (MHAUBUAYAJIbHO WM B TPYMINeE) IUIAH pEeHIeHUs MpoOJIeMbI
(BBITTOJTHEHUSI TIPOCKTA).

[Togbupars k kaxmoi mpoOieMe (3anaue) aleKBaTHYI0 € TEOPETUUECKYIO
MOJIENb.

PaboTast mo npenoKeHHOMY M CaMOCTOSITENbHO COCTaBJICHHOMY IUIaHY,
UCIIOJIb30BaTh Hapsily C OCHOBHBIMM M JIONOJIHUTEIBHBIE CPEICTBA
(cripaBOYHas IUTEPaATypa, CIOKHBIE MPUOOPHI, KOMIIBIOTED).

[InanupoBaTh CBOIO MHIUBHUAYAIBHYIO 00pPa30BaTEIbHYIO TPAEKTOPHIO.
PaGoTarh Mo caMOCTOATENHLHO COCTABICHHOMY ILJIaHYy, CBEPSSICb C HUM H
HENbI0 JEATEIbHOCTH, HCHPABIsAsS OMIMUOKH, HUCIHOJb3YS CaMOCTOSATEIbHO
nojo0paHHbIe cpeAcTBa (B ToM yucie u uTepHer).

CBOOOHO TOJB30BaThCSI  BBIPAOOTAHHBIMU  KPUTECPUSIMH  OLICHKU U
CaMOOIIEHKH, UCXO/I U3 LEIU U UMEIOIIMNXCA KPUTEPUEB, pa3Indasi pe3yabTaT
Y CHOCOOBI JEHCTBHUIA.

B xozxe npeacTaBieHus MpoeKkTa 1aBaTh OLEHKY €r0 pe3yJibTaTaM.
CamoCTOATENbHO OCO3HAaBaTh IPUYMHBI CBOETO YCIIEXa WM HEyclexa U
HAXOJUTh CIIOCOOBI BBIXO/Ia U3 CUTYAIlMU HEycreXxa.

YMerb  OUEHUTh CTENEHb  YCIEIIHOCTH CBOEW  WHIMBUAYAIBHOU
o0pa3oBaTeIbHON IEATETLHOCTH.

JlaBaTh OLIEHKY CBOUM JIMYHOCTHBIM KaueCcTBaM M YepTaM XapakTepa («KaKkoB
s1»), ONPEAEIISITh HAIIPABICHUS CBOETO PA3BUTHUS («KAKUM S XOUY CTATh», «YTO
MHE JIJIsl 3TOTO HAJI0 CENIAThHY).

AHanu3upoBaTh, CPaBHUBATH, KJIACCU(PUIIUPOBATH U 0000IIATH TTOHSITHS:

- J1aBaTh OIpEJEICHUE MOHATHUAM Ha OCHOBE HM3YUYEHHOTO Ha Pa3IMYHBIX
npeaMeTax yueOHOTO MaTepuana;

- OCYIIECTBIATH JIOTHYECKYIO OINEPALMI0 YCTAHOBIIEHUS POJ0O-BUIOBBIX
OTHOILICHU;

- 000011aTh MOHATHS — OCYIIECTBIIATH JOTHUYECKYIO ONEpaIfio Mepexoaa oT
HOHATHUS C MEHBIIUM 00BEMOM K MOHATHIO C OOJIBIIUM 00BEMOM.

CTpouTh JIOTHYECKOE pacCyKI€HHE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUNHHO-
CIIEICTBEHHBIX CBSA3CH.



L4 COBI[aBaTB MOJCJIHU C BBIACICHUECM CYHICCTBCHHBIX XdpPAKTCPHUCTUK 06’BCKTa,

npeoOpa3oBbIBATH MOJEIU C 1EJIbI0  BBISIBICHHS OOIIMX 3aKOHOB,
ONpEAENSIONINX JaHHYIO TPEIMETHYIO 00JI1aCTb.

e [lpexacraBnsaTh MHpOpPMAUIO B BUJIE KOHCIEKTOB, TaOJIUI, CXeM, I'paUKOB.
e [IpeoOpa3oBbiBaTh MH(OpPMALMIO M3 OJHOTIO BHJA B JIPYroil U BeIOMpaTh

ynoOHyto mia ceds dopmy dukcauu U TpeACcTaBiIeHUS WHOOPMAIIUH.
[Ipencrapnars WHGOPMANKMIO B ONTUMAJIBHON (OpME B 3aBHUCHMOCTH OT
ajpecara.

o [lonumas MO3UTUIO APYyroro, pasjindarsb B €0 pCUn: MHCHHC (TO‘IKy SPCHHH),

J0Ka3aTCIbCTBO (apI‘YMCHTBI), q)aKTBI; TUnoTe3bl, AKCHUOMBI, TCOPUU. I[J'IS[
9TOT0 CaMOCTOATCIIBHO UCITIOJIB30BATH PA3JIMYHBIC BUAbI YTCHUA (I/I3yqa10mee,
MPOCMOTPOBOC, O3BHAKOMUTCIIBHOC, HOI/ICKOBOC), IMPUCMBbI CIYyIIaHUA.

® CaMOMy CO34aBaTb MCTOYHUKHU I/IH(i)OpMaIII/II/I PasHOro TUIla U I PA3HBIX

ayouTOpHiA, coOiromarb WHQPOPMAIMOHHYKO THUTHEHY ©  IpaBHia
UH(GOPMAIIMOHHON 6€30MaCHOCTH.

e VYMETh MCIIOJIB30BATh KOMITBIOTCPHBIC 1 KOMMYHHUKAITMOHHBIC TCXHOJIOTHUH

KaK HMWHCTPYMCHT [JII HOOCTHIXCHHUA CBOHX IICJIGﬁ. YMeThb BBI6I/IpaTB
AJICKBATHBIC 3a/1a49C NHCTPYMCHTAJIBHBIC ITPOTIrpaMMHO-AIIIIapaTHBIC CPCACTBA
H CCPBUCHI.

IIpexmeTHbIe :

— 0OBSICHATH (DYHKITUHY BEIIECTB B CBSI3H C MX CTPOCHUEM.

— XapaKTEePU30BaTh XMMUUICCKHUE PEAKIIHH;

— 0OBSICHATH Pa3IMUHbIE CITOCOOBI KIIACCU(UKAIIUA XUMHUCCKUX PEAKIIHM.

— IPUBOAUTH IIPUMEPHI Pa3HBIX THIIOB XMMUYECKUX PEaKITUM.

— WCIIOJIB30BaTh 3HAHMS TI0 XUMUHM JIJII ONTUMAJIbHOW OpraHu3alu 0OpHOBI C
UH()EKIIMOHHBIMU 3a00JI€BaHUSIMU, BPEIUTEIISIMU JIOMAIITHETO U MPUYCaIeOHOTO
XO0351CTBA;

— TMOJIL30BAThCS 3HAHUSIMH IO XMMHH TIPU HCIIOJIB30BAHUM CPEICTB OBITOBOM
XUMHHU.

— HaXOJIUTh B TIPUPO/IC OOIIME CBOKMCTBA BEIIESCTB M OOBSICHSITH UX;

— XapaKTEepPU30BaTh OCHOBHBIC YPOBHH OpPraHU3AIMN XUMUYICCKUX BEIICCTB.

— MMOHUMATh POJIb XUMHYECKHX MTPOIIECCOB, MMPOTEKAIOIITUX B TIPUPO/IC;

— YMETh IIPOBOJIUTH IPOCTEHUININE XUMHUICCKHUE SKCIICPUMCHTEHI.

—  XapakTepu30BaTh  DKOJOTHYECKHE  TPOOJIEMBI,  CTOSIIHE  Iepes
YeJIOBEYECTBOM;

— HaAXOJIUTh MPOTHUBOPEUYUS MEXKIY ACATCIBHOCTHIO YEIIOBEKAa M IMPUPOJIOH U
IpeIarath CrocoObl YCTPAaHSHHSI ATHX IMPOTUBOPEYHIL;



® — OOBACHATH M JOKA3bIBATh HEOOXOIUMOCTh OEPEKHOT0 OTHOIIICHHUS K IPUPO/IC;

® — IMPUMCHAThL XUMHUYECKHC B3HAHUSA [JI1 OpraHu3alMd W ILIAHHPOBAHMS
COOCTBEHHOT'O 3/I0POBOT0 00pasa KU3HU U ACSITEILHOCTH, OJAronoaydusi CBOei
CEeMbH U OJIArOMPUSITHON Cpe/ibl 0OUTaHUS YETIOBEUYECTRA.

[Iporpamma BBINOJHSET ABE OCHOBHbIE (DYHKIIUHU:

Nudopmannonno-Mmerogudeckass (QyHKIUS TO3BOJIIET BCEM YYaCTHUKAM

00pa30oBaTeILHOTO MPOIIecca MOIYIHTh MPEACTABICHHE O IETIAX, CONepKaHNH, 00IIeH
CTpaTerud OOyYCHMS, BOCHHUTAHWS W PA3BUTHUS YYaIIMXCS CPEICTBAMU JTAHHOTO
y4eOHOT0 TpeMETa.

OprannsaunonHo—nJIaHprmmaﬂ q)yHKLII/IH npeayCcMaTpmuBaCT BbIACJICHUC 3TAIIOB

O6Y‘I€HI/I$I, CTPYKTYPHUPOBAHUC y‘IC6HOFO MaTtcpualia, ONIpCaACICHUC €0 KOJINYCCTBCHHBIX
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Ka4YCCTBCHHBLIX XdPAKTCPUCTUK HaA KaXIOM U3 3JTAallOB, B TOM YHUCIIC UJIA

CoAEepKaTEIbHOr0 HAMOJHEHUS MPOMEXKYTOUHOM aTTECTAIMN YUaIUXCS.
B pesynbrare uzydeHus Xumuu Ha 6a30BOM ypOBHE YUEHUK JOJIKEH
3HATH/TIOHUMATh:

eBa)KHeHMIIIMEe XHMHYECKHE TOHATHA: BCIICCTBO, XUMHUYCCKUM OJICMCHT, AaTOM,

MOJICKYJId, OTHOCHUTCJIBHBIC aTOMHAA MW MOJICKYJIIpPHAd MaAcCCbhbl, HMOH, aJUJIOTPOIINA,

HN30TOIIbl, XUMHYCCKasA CBiA3b, OSJCKTPOOTPUIATCIBHOCTb, BaJICHTHOCTHL, CTCIICHDb

OKHUCJICHHUA, MOJIb, MOJIApHAA Macca, MOJUIpHI:IfI O6’beM, BCUIC CTBA MOJICKYJIIPHOI'O H

HCMOJICKYJIISIPHOT'O CTpOCHUA, pPacTBO PHL, QJICKTPOJINT )41 HCI3JICKTPOJINT,

QJICKTPOIIMTHYCCKAA AOucconuanusia, OKHCIUTCIb WM BOCCTAHOBHUTCIIb, OKHCJICHHUC U

BOCCTaHOBIICHHE, TEIUIOBOM H(PQEKT peakiuu, CKOPOCTh XUMUYECKOW peakiu,

KaTajan3, XUMHUYECKOE PABHOBECHUE, YTJIEPOJHBIA CKEJEeT, (YyHKIMOHAIbHAS TPYIINa,

U30MEpHSl, TOMOJIOTHS;

OCHOBHbIE€ 3aKOHbI XMMMH: COXPAHEHUS MACChl BEIIECTB, MOCTOSHCTBA COCTAaBa,
MIEPUOJINYECKHAN 3aKOH;

OCHOBHbIE TEOPMH XUMHUM: XUMUYECKOU CBSI3H, SJICKTPOITUTHYECKON TUCCOLNALINH,
CTPOCHUS OPTaHUYECKUX COCTUHEHHM;

Ba’KHEHIIMEe  BelecTBAa M MaTepHAaJIbI: OCHOBHBIC METaJJIbLI M CIUIABHI,
CepHas, CoOJIiHas, Aa30THas1 W YKCYCHAas KHUCIIOTBHI, IeJ0o4Yrd, aMMHakK,
MUHEpaJbHbIC YAIOOpEHHs, METaH, ITWICH, AaleTHJIeH, OCH30JI, 3TaHOJ, >XHPHI,
MbLTa, TJIFOKO3a, caxapo3a, Kpaxmayi, KieTdaTka, OEJIKH, HWCKYCCTBCHHBIC H
CHUHTETHUYECKUE BOJIOKHA, KAYYYKH, IJIACTMACCHI;

yMeTh:

L4 Ha3bIBaTh M3Y4YCHHBIC BCHICCTBA IIO TpHBHZU'IBHOﬁ N MC)I(I[YHaPOI[HOﬁ

HOMEHKJIATYpE;



onpeaenasitb BaJICHTHOCTh AU CTEIEHb  OKHUCICHMS  XHMHYECKHX
JJIEMEHTOB, THUI XUMHYECKOM CBSI3M B  COCAMHEHMSAX, 3apsA] HOHA,
XapakTep Cpeabl B BOJAHBIX pPAacTBOpPaxX HEOPraHUYECKUX COCIUHEHUHU,
OKHCJINUTEIh u BOCCTAHOBUTEIIb, MPUHAIEKHOCTD BCILICCTB K
pa3IM4YHBIM  KJaccaM OpPraHUYeCKHUX COCIUHECHUU;

XapaKTepU30BaTh JJIEMEHTBl MAJIbIX MEPUOJOB II0 HUX I[IOJIOKEHUIO B
nepuoanueckoit cucreme JI. . MenpeneeBa; o0IIMe XMMUYECKHE CBOWCTBA
METaJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPIraHUYECKUX U OPraHUYECKUX
COCIMHECHUM; CTPOCHUE M XUMHYECKHME CBOWCTBA M3YUYEHHBIX OPraHUYECKUX
COCJIMHECHMH;

00BSICHAATH 3aBUCUMOCTD CBOMCTB BEUIECTB OT UX COCTaBa U CTPOCHUS, IPUPOTY
XUMHUYECKOU CBS3M (MOHHOM, KOBAJICHTHOM, METANIMYECKON), 3aBHCHMOCTH
CKOPOCTHM XHWMHUYECKOW PEAKIMU U MOJIOKEHUS XUMHUYECKOTO PABHOBECHUS OT
pa3IUYHbIX (aKTOPOB;

® BBINNOJHATH XUMHUYCCKUU OKCIICPUMCHT I10 PacCIio3HaBaHUTO

Ba)KHEUIIIMX HCOPraHNYCCKUX U OPTAHNYCCKHUX BCUICCTB,

NPOBOAUTL  CAMOCTOSITEJIbHBI ~ TIOMCK  XMMHYECKOW HWH(opMaIuu ¢
UCITOJIb30BAHUEM pa3INYHBIX HMCTOYHHKOB (HAyYHO-TIOMYJISIPHBIX
U3JIaHUN, KOMITBIOTEPHBIX 0a3 JTaHHBIX, HMHTEPHET-PECYPCOB);
HCIOJIb30BATh KOMITBIOTEPHBIE TEXHOJIOTHU [Jii 00pabOTKM M Tepeaaydu
XUMHYECKON MHPOPMAIIUU U €€ TIPEICTABIICHUS B pa3IMYHbIX popmax;
Hcnosab3oBaTh nNpuoOpeTeHHbIe 3HAHUA M YMEHHUSI B MNPAKTHYECKOM
AeSITeJIbHOCTH U MOBCEAHEBHOM KU3HU C 1IEJIbIO:

OOBSCHEHHUS] XUMHUYECKUX SBIICHUN, MPOUCXOAIIUX B MPHUpPOAE, ObITY U Ha
IIPOU3BOJICTBE;

ONpENENICHHs]  BO3MOXHOCTM  IPOTEKAHUS  XMMHUYECKUX MpPEBpALICHUN
B pPa3MYHBIX YCIOBHUSX M OLUEHKUH UX IMOCIEICTBUI;

SKOJIOTUYECKHM TIPaMOTHOTO TIOBEAEHUS B  OKpPYXaloIleH cpene;
OLICHKM  BIIMSIHUSL ~ XUMHUYECKOTO  3arpsi3HEHUS  OKPY’KaloIIell cpelbl
HAa OpraHMW3M 4YEJIOBEKa M JIPYTU€ >KHUBBIE OPTraHU3MBbIL;

O0e3zomacHOro OOpamieHuss C TOPIOYMMH W TOKCHYHBIMH BEIICCTBAMH,
1a60paTOpHBIM 000PYIOBAHHEM;

OPUTOTOBIICHUSI ~ PAcTBOPOB  3aJlaHHOW  KOHIIEHTpaluu B OBITY U Ha
POU3BOICTBE;

KPUTHUYECKOU OLICHKHU JIOCTOBEPHOCTH  XMMHYECKOW  HWHQOpMaIuy,
MOCTYyNAIOIIEe U3 Pa3HbIX UCTOUHHUKOB.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMMH.

[Ipenmer u 3HaUY€HHE OPraHUYECKOM XMMHH, MPEACTAaBICHUE O MHOrooOpa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa yIJIepojJa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUS. BaneHTHblE BO3MOXHOCTM aToMma yriepoaa. XHMHUYECKas CBSI3b B
OpraHUYECKUX COETUHEHUsIX. THUIbl THOPUIU3AIMU aTOMHBIX OpOuUTael yrieposa.
Mexanu3aMbl  00pa3oBaHUsi KOBaJEHTHOM cBsi3u (OOMEHHBIH M JIOHOPHO-
akienTopHbIi). TUmbl epeKkpbIBaHKUS ATOMHBIX OpOUTaseH, 6- U T-cBsi3u. OuHapHas,
NBOMHas M TpoitHas cBsi3b. CrocoObl pa3pbiBa CBsI3el B MOJIEKYJAX OPTaHMYECKHX
BeniecTB. [loHsTe 0 CBOOOJHOM pajukane, Hykieodue u 3yekTpodue.

Teopust cTpoeHUs: OpraHnueckux coeauHeHuit A.M. bytinepoBa u coBpeMeHHbIE
OPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAaUYEHHUE TEOPUU CTPOEHUS OPraHUYECKUX
coeuHeHU. MouekylsipHble U CTPYKTypHbIe (opmyibl. CTpyKTypHBIE (HOPMYIIBI
pa3IMYHBIX BUJOB: pa3BEpPHyTas, COKpall€HHas, ckeineTHas. HM3omepus. Buusl
U30MEPHUH: CTPYKTYpHAas, MPOCTPAHCTBEHHAsS. DIIEKTpOHHBIE 3(PEKTh B MOJEKyIax
OpraHUYeCcKUX COSAMHEHUHN (MHIYKTUBHBIA U ME30MEPHBII 3P EeKThI).

[IpencraBnenne o kiaccupuKaMd opraHudyeckux BemiecTB. [loHsTHE O
dynkumonanbpHoN rpynne. ['omonorusi. ['omonornyeckue psanpl. CucremaTrueckas
HOMeHKiatypa opranndeckux coenunenudt (IUPAC) u TpuBuanbHBIE Ha3BaHUS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobenHoctu u KiaccUpUKAIMS OpraHUYecKux peakiuid. OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOABbl M3YYEHHUSI BEIIECTB M UX IMPEBpaLlCHUN:
O3HAaKOMJIEHHE C 00pa3l[aMyd OpPraHMYECKUX BEUIECTB MU MaTepHallaMU Ha UX OCHOBE,
ONBITHI MO NPEBPAIICHUIO OPraHMYECKUX BEIIECTB MpPH HArpeBaHuM (IUIaBJIEHUE,
oOyrIuBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENICH MOJEKYJl OPraHUYeCKUX
BEILIECTB.

YrieBogopoasl.

Anxanbl. ['oMonorndeckuii psn ankaHoB, oOmas ¢opMmyrina, HOMEHKJIATypa U
u3oMepus. DJEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ alKaHOB, SP°-
ruOpuan3anus aToOMHBIX OpOWTaNe yriiepoma, o-CBsi3b. DU3NUYECKHE CBOWCTBA
AJIKAHOB.

XUMUYECKHE CBOMCTBA AQJIKAHOB: pEAKIUMU 3aMELICHUS, W30MEPHU3ALNH,
JNETUIPUPOBAHMS, LUKIW3ALNM, MHUPOJIU3a, KpeKkuHra, ropenus. lIpeacrasienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.



Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] M1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O6mas ¢gopMyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHSI U XMMHYECKUX CBOMCTB MaJIbIX (IMKJIOMPONAH, IUKIO0YTaH) U OOBIYHBIX
(IMKIIOTIEHTaH, UKJIOreKcaH) IuKIoankaHoB. CrnocoObl MOTyYeHHUS] U IMPUMEHEHHE
[UKJIOATIKAHOB.

Ankensl. ['omonorudyeckuii psii ajkeHOB, o0mas ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aIKEHOB, SP>-rHOPUAN3ALHS
aTOMHBIX OpOuTaieH yriepojaa, 6- U n-cBsa3u. CTpyKTypHas U reoMeTpuyeckas (1uc-
TpaHc-) uzomepusi. DU3nuecKkue CBOMCTBA aTKEHOB. XMMUUYECKUE CBOMCTBA: PEAKIUU
PUCOCIMHEHUS, 3aMEILICHUS] B (-TIOJIOKCHUE TIPU JTBOMHOM CBSI3U, MOJUMEPU3ALIUU U
okucnenus. [IpaBuio MapkoBHrkoBa. KauecTBeHHbIE peakliMi HA JBOWHYIO CBSI3b.
Cnioco0bI MOJTy4eHUs! ¥ IPUMEHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarust ankaaueHoB (COmpsbKEHHBIC, W30JUPOBAHHEBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUYECKUX CBOMCTB
CONpsHKEHHBIX AUEHOB, 1,2- u 1,4-nipucoenunenue. [lomumepusarus conpsKEHHBIX
nueHoB. CriocoObl TOJTyYeHUs U MPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['oMonoruueckuii psij aqkuHOB, 0o0IIas (GopMylsia, HOMEHKIATypa U
U30MepHsi. DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl QJKWHOB, SP-
ruOpuau3anus aTOMHBIX opoOuTanei yriepona. dusmueckue CBONCTBA AJKUHOB.
XHWMHUYECKHUE CBOMCTBA: PEAKIMU MPHUCOECAUHEHUS, JUMEpPU3ALUU U TPUMEPHU3ALINH,
okucneHus. KucinoTHbele CBOMCTBAa aJKMHOB, UMEKOIINX KOHIIEBYIO TPOWHYIO CBS3b.
KauectBeHHble peaknuu Ha TpOHHYIO CBsi3b. CIOCOOBI MOJNIYYEHHS] U MPUMEHEHHUE
AJKAHOB.

ApomaTruyecKkue yriieBoopo bl (apeHsl). ['oMoiorudeckuii psiji apeHoB, o01as
dbopMyna, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIBI OeH301a. Du3nueckue cBoMCTBa apeHOB. XMMUYECKHE CBOMCTBA OCH301a U
€ro rOMOJIOTOB: pEaKklMH 3aMenieHusi B OCH30JbHOM KOJBIIE W YIIEBOJAOPOIHOM
paauKale, peakuui IpUCcOeIMHEHUS, OKUCIEHNE ToMOJI0oroB 0en3omna. [IpeacraBnenue
00 OpPUEHTHUPYIOIIEM JCHCTBUHM 3aMECTHTENIe B OCH30JbHOM KOJIbIIE HAa MPHUMEPE
ANKWIBHBIX PAJUKaIOB, KapOOKCUIBLHOW, THAPOKCUIBLHON, aMUHO- U HUTPOTPYIIIIHI,
aToMoB ranoreHoB. OCOOEHHOCTH XHMHYECKHX CBOWCTB ctupoia. [lonmumepusarus
ctupodia. CriocoObl MOJIyYeHUsI U MPUMEHEHNE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIE Ta3bpl. HedTh u €€ mpomcxoxaeHue.
Kamennsiii yronb u mpoaykThl ero mepepaboTku. CrocoObl mepepadoTKu HedTH:
MEPEroHKa, KPEKUHT (TePMHUYECKUN, KATAIUTHUYECKUW), PUDOPMUHT, MHUPOIIU3.
[TponykTel mepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBITINICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIE€BOAOPOAOB.

DNEeKTPOHHOE CTPOEHHE TallOTeHIPOU3BOJHBIX YIJIeBOAOPOAOB. Peakuun
3aMelIeHrs TrajoreHa Ha TUJPOKCOTPYIIY, HUTPOrpynmy, [UAHOTPYMIY,



amuHorpymnmy. JlelicTBUe Ha rajoreHNnpOU3BOJIHBIE BOJHOTO U CIIMPTOBOTO PacTBOpa
mEnoun. B3anMOAerCTBUE IUTaJIOT€HAIIKAHOB C MarHueM W UMHKOM. [loHsThe o
METAJUIOOPTraHUYECKUX  COeAMHEHUsAX. Mcmonap3oBaHUE — rajlOT€HIPOU3BOIHBIX
YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIECTB.

DKCIEPUMEHTAIbHBIC METO/IbI U3YUCHUS BEIIECTB U UX MIPEBPAIICHUN: U3yUEHUE
(bU3UYECKUX CBOMCTB YIJIIEBOAOPOJOB (PaCTBOPUMOCTDH), KAYECTBEHHBIX pEaAKIUN
YTIE€BOJIOPOJIOB Pa3IMYHBIX KIaccoB (oOeciiBeynBaHUEe OPOMHOW WM MOJAHOU BOJIBI,
pacTBOpa TiepMaHTraHaTa KaJius, B3aUMOJCHCTBHE alleTWIEHa ¢ aMMHAYHBIM
pactBopoM okcua cepedpa(l)), kadecTBeHHOE 0OOHAPYKEHHE YIIepoja U BO0pO/ia B
OpraHWYeCKUX BEIIEeCTBAaX, TMOJy4YCHUE OTUJEHA M M3YYCHHE €ero CBOMCTB,
o3HakomyieHHEe ¢ KoJulekuusmMu «HedTte» u «Yromws», ¢ oOpasmamu 1miacTMacc,
KaydyKOB W  PE3WHBI,  MOJICJIMPOBAHHUE  MOJEKYJT  YIJICBOJOPOJOB U
raJIOreHIPON3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconep:kaniue opranudeckue coeJHHEHUs.

[IpenenpHbie 0qHOATOMHBIE CTUPTHI. CTpOCHUE MOJIEKYJI (Ha MpUMEpPE METaHOJIa
u dtaHona). ['omomoruueckuii psja, obmias ¢Gopmysa, U30Mepusi, HOMEHKIATypa U
knaccudukaruss. DU3MYECKUE CBOMCTBA MpeAebHBIX OJHOATOMHBIX CIHUPTOB.
Bonopoanbie cBSI3u MEXy MOJIEKYJIaMU CIIUPTOB. XUMUYECKHE CBONCTBA: PEAKIIUU
3aMellleHus], JAeTUapaTalii, OKHCJICHHS, B3aUMOJIEMCTBHE C OPraHUYECKHUMH U
HEOpraHMYEeCKUMHU KuciaoTaMHu. KauecTBEHHas peakius Ha OJHOATOMHBIE CIUPTHI.
JleiicTBue »TaHONla M METaHOJAa Ha OpraHu3M uenoBeka. CrocoObl MOTy4YEHUS U
NPUMEHEHHE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U uzoMepus. OcCoOEHHOCTH (U3MYECKHX U
XUMHUYECKHX CBOMCTB.

MHoroaToMHbIE CHOUPTHl — OTWICHTJIMKOJNb W TiHIepuH. Dusznyeckue u
XUMHYECKUE CBOMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJCHCTBIE C OPraHMYECKUMH U
HEOPraHMYECKUMHU KHUCIOTaMH, Ka4eCTBEHHAsl pPeakilis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBienne 0 MexaHU3ME peakInil HyKJIeoPMIbHOTO 3aMenieHus. [leficTBue Ha
opranu3M 4enoBeka. CrocoObl MOTyYeHus: U IPUMEHEHNE MHOTOATOMHBIX CIIHPTOB.

@®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIHMSHUE TUIAPOKCOTPYIIBI U
O6en3onbHOrO simpa. Pusmueckue cpoiicTBa (eHona. OCOOCHHOCTH XUMUYECKHUX
cBoiicTB enona. KauectBennsie peakiuu Ha perosn. TokcnuHocTh henona. Criocoost
noJrydeHusi 1 mpuMeHnenne perona. erondopmanbaeruaHas cMoa.

KapOoHwuibHbIE COeTUHEHUST — aNbJACTUIBI U KETOHBL. DJIEKTPOHHOE CTPOSHUE
KapOOHWJIbHON Tpynmbl. ['oMojormdyeckue psabl aabJACTUIOB W KETOHOB, 0O0IIas
dbopmyna, nzomepusi U HoMeHkIaTypa. Ousnveckue CBOMCTBA allbIETHAOB U KETOHOB.
XHUMHUYECKHE CBOMCTBA AJIbJIETU/IOB U KETOHOB: peaklnu npucoeauuerus. OKucieHue
albJETUIOB, KAYECTBEHHBbIC peakiuu Ha anbaerujbl. CnocoObl MOJy4YeHUS U
MIPUMEHEHUE aJIbJICTUJIOB U KETOHOB.



OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOEHHS
MOJIEKY1 KapOOHOBBIX KUCIOT. M3omepuss u HomeHkiatypa. dusnueckue cBoiicTBa
OJIHOOCHOBHBIX TMpPEAENIbHbIX KapOOHOBBIX KHCIOT. BoaopoaHble CBS3M MEXKIY
MoOJIEKyJdaMu KapOOHOBBIX KHCIJIOT. XHUMHYECKHE CBOICTBA: KUCIOTHBIE CBOMCTBA,
peakuus H>TepuUKalMy, peakuuH C Y4YaCTUEM YIJIEBOJOPOJHOTO pajauKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [[oHSITHE O MPOU3BOIHBIX KAPOOHOBBIX
KHUCIIOT — CIIOKHBIX 3¢upax. MHorooOpa3zue kapOOHOBBIX KHCIOT. OcoOeHHOCTH
CBOICTB HENpeNeNbHbIX U apOMaTHYECKUX KapOOHOBBIX KHCIJOT, AUKAPOOHOBBIX
KHACJTIOT, THUJPOKCUKApOOHOBBIX KUCHOT. [IpeacraButenu BhICHIMX KapOOHOBBIX
KHUCJIOT: CTEapuHOBAasl, NAJIbMUTUHOBAs, OJICUHOBAs, JUHO/IEEAs, JUHOJIEHOBAS
KucaoThl. CriocoObl MOTYyYEHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upbl. ['omonormyeckuit psan, oOmas Qopmyna, H30MepUs H
HOMEHKJIaTypa. Pu3nMuecKne M XHMHYECKHE CBOMCTBA: THUIPOJHM3 B KHCIOH U
IEIIOYHOU CpEIE.

Kupsl. Ctpoenue, ¢puznueckrue U XMMUYECKHE CBOWMCTBA >KUPOB: THAPOJIU3 B
KUACTION M 1mienouHoi cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPIKAIIUX OCTATKU
HEMpPEAEIbHBIX KUPHBIX KUCTOT. JKUpPBI B IPUPOJE.

MpbL14 KaK cOJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

O6mmas xapakTepucTuka yrieBojoB. Kiaccudukanus yrieBogoB (MOHO-, TU- U
nonucaxapuibl). MoHocaxapuabl: TIIOKO3a, (pykTo3a, rajmakrosa, pubosa,
ne3okcupu6o3a. dusznueckre CBOMCTBa M HaxoXJeHue B mpupoge. POTOCHUHTE3.
XHWMHUYECKHUE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYaCTHEM CHHUPTOBBIX M aJbIETHUIHOU
IpyMIl, CIUPTOBOE U MOJIOYHOKHCIIOE Oposkenue. [IpumeHenune ritoko3bl, e€ 3HaueHHe
B JKU3HENEATEIbHOCTU opraHuima. [lucaxapuubl: caxapo3a, MajabTO3a M JIAKTO3a.
BoccranaBnuBaronue M HEBOCCTaHABIMBAIOLIME  AWcaxapunbl.  ['mapoinus
nucaxapuaoB. Haxoxnenwe B mpupoje u npuMmeHenue. [lommcaxapunbl: Kpaxmad,
NIMKOTeH M uesumono3a. CTpoeHne MakpOMOJIEKYN Kpaxmana, TJIMKOT€Ha H
LeJUTr0II03bl. PU3NYECKHE CBOMCTBA KpaxMasa U LEJUII0NI03bl. XMMUYECKHUE CBOKMCTBA
KpaxMajla: THAPOJU3, KAad4eCTBEHHAs peakuus C HOAOM. XUMHUYECKHE CBOMCTBA
LEJUTION03bl: TUAPOIIN3, OoTydyeHHe 3(upoB HesT0103bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alleTaTHBIN LIETK).

OKCHEpPUMEHTAJIBHBIE METOABl M3YyYEHHsI BELIECTB W MX IPEBPALLICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHUCTBUE D3TAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOIO CIIMpPTa B aJbJEruj], Ha pPAacKaJ€HHOM MEIHOW NPOBOJIOKE,
OKHUCJICHHE JTHJIOBOTO CIHpPTa JUXPOMATOM Kalus (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJIECOMATEPUATIOB), KAYECTBEHHbIC pEAKIMM Ha albJeruipl (C THUAPOKCUAOM
nuammuHcepeopa(l) u ruapokcuaom meau(ll)), peakuus romuuepruHa ¢ rTUAPOKCUIOM
menu(ll), xumMuueckue cBOMCTBAa pacTBOpa YKCYCHOM KHCJIOTBHI, B3aUMOJCHCTBHE
pactBopa rioko3bl ¢ ruapokcugom meau(ll), BzaumopaeiicTBue kpaxmana ¢ HOJOM,



pelIeHNe SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMaM «CriupThl U (heHons», «KapOoHOBBIE
KUCIOTBI. CII0KHBIE 3PUPBI».

A3oTcoaep:Kkaniue OpraHndecKue coeJMHeHusl.

AMUHBI — OpraHMyeckue MNpou3BOJHbIE aMMHaka. Kiaccudukauus aMUHOB:
anudaTUyecKue U apoMaTUYECKUE; IEPBUYHbIE, BTOPUUYHbIE U TpeTuyHble. CTpoeHue
MoOJIeKyJ, oOmas ¢opmysna, HU30MEpHs,, HOMEHKIATypa U (PU3WYECKHE CBOMCTBA.
XuMuyeckoe  CBOMCTBa  anu(paTUYeCKUX  aMUHOB:  OCHOBHBIE  CBOMCTBA,
ANKWIMPOBAaHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMUHOB C a30TUCTON Kuciaotou. Conu
ANKUIAMMOHHS.

AHUIMH — MpeACTaBUTENIb AMUHOB apoMaTudeckoro psaa. CTpoeHre aHUIMHA.
B3aumHoe BiusiHUME TpyNI aTOMOB B MoJieKyJje aHuiauHa. OcoOEHHOCTH XUMHUYECKHUX
cBOMCTB aHwivHa. KayecTBeHHble peakuuu Ha aHWIMH. CrnocoObl Mody4yeHus u
npuMeHeHue anudarnyeckux aMuHoB. [lonyyeHue aHuIMHA U3 HUTPOOEH301a.

Amunokucnotsl. Homenknatypa u uzomepus. OTAeNbHbIE NMPEACTABUTENN O-
AMUHOKHUCJIOT: TJIUIMH, aanuH. dusndeckue CBOMCTBa aMHUHOKHUCIIOT. XUMUYECKUE
CBOICTBA aMHHOKHCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COCIUHEHHH, peaxIus
NOJIMKOHJICHCAIlMK, O00pa3oBaHME MEeNTUAHONW CBs3U. buonoruyeckoe 3HaueHHE
aMUHOKUCHO0T. CUHTE3 ¥ TUJPOJIU3 MENTUIOB.

benku kak mnpupoaHsle mnojguMepbl. [lepBuuHas, BTOpUYHAs M TPETUYHAS
CTpyKTypa OeikoB. XHUMHYECKHE CBOMCTBa OEIKOB: THIPOJW3, JEHATypalus,
KayeCTBEHHBIE pEeaKINU Ha OEJIKU.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHHS BEUIECTB M HUX [PEBPAILCHUI:
pacTBopeHue O€NKOB B BOJE, JeHATypauus O€JKOB NpH HarpeBaHWUU, IIBETHBIC
peakuuu Ha  O€NKH, pEIICHHE OSKCIEPUMEHTANbHBIX 3aJad 10  TeMaM
«A30TCcoepKaIlIUE OPraHUYECKUE COeAUMHEHUs)» U «Pacro3HaBaHHWE OPraHUYECKHX
COEIMHEHUI.

BricokomoJieKyJIIpHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XHMHH BBICOKOMOJEKYJSIPHBIX COEIWHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPHU3aLNU, CPEAHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJEKYJSIPDHBIX COCAMHEHUN —
MIOJINMEPHU3ALHMS U MIOJTUKOHACHCAIHS.

[Tomumepnble  marepuansl. Ilmactmaccsl  (HOMMATWIEH,  MOJIMIIPONMIIEH,
MOJINBUHWIXJIOPU,  IMOJHUCTUPOJ,  MNOJHUMETUIMETAaKpWiIaT,  IMOJUKapOOHATHI,
nojaudTUIeHTepedTanar). YTuiausanus u nepepadoTka MmiacTuka.

DnacToMephl: HATYpalbHbIA KaydyyK, CAHTETHYECKHE KaydyKH (OyTaJIneHOBBIH,
XJIOPOTPEHOBBIN, U30IIPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HaTtypanbHble (XJOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIIPOH U JIaBCaH).



[Tonumepsl crienuanbHOrO Ha3HaA4YeHUs! (TE(IIOH, KEBIap, SAECKTPOIMPOBOISIIIHIE
MOJINMEPBI, OMopa3naraeMble OJUMEPHI).

OKCHEpUMEHTAILHBIE METOABl H3y4YeHUS BEMIECTB W WX MPEBPAIICHHN:
O3HAKOMJICHHE C 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIAaCTMAacce,
Kay4yKOB, pellieHHe SKCIIEPUMEHTANIbHBIX 3aj1a4 1o TeMe «Pacno3naBanue miactmace
1 BOJIOKOH».

PacuérHble 3anaum.

Haxoxnaenue MonekymsipHOM (GOpMyJabl OPraHUYECKOro COEAUHEHHUS IO
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXKJECHUE MOJIEKYJISIPHON
bopMyIbl OPraHUYECKOr0 COSIMHEHHS Mo Macce (00BEMY) MPOAYKTOB CrOpPaHMUs, 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pPEAKIMH W/WIA HCXOTHBIX
BEII[ECTB, YCTAHOBJIEHUE CTPYKTYPHOU (DOPMYIIbI OPraHMUECKOTO BEIIECTBA HA OCHOBE
€ro XMMHUYECKMX CBOWCTB WJIM CIIOCOOOB TMOJy4EHHSs, ONpeeSIeHUe JOJIM BBIXOJa
MIPOJIYKTa PEaKIIUU OT TEOPETHUUECCKH BO3MOKHOTO.

MexXnpeIMeTHBIC CBS3H.

Peanuzanust ME&XNIpPEeIMETHBIX CBS3CH MPU U3YYECHUU OpraHUYECKON XuMuH B 10
KJIacCe OCYILECTBISACTCA Yepe3 MCIMOIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSITHH, TaK U TIOHATUH, MPUHATHIX B OT/ACIBHBIX IPEAMETaX €CTECTBEHHO-HAYIHOTO
IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHBIE TOHSTHS: SIBJICHUE, HAYYHbIH (PaKT, TUIOTE3A,
TEOpHUs, 3aKOH, aHalIW3, CHHTE3, KiIacCUpUKalus, HaOI0ACHUEe, HW3MEPEHHE,
AKCIIEPUMEHT, MOJI€Nb, MOJICTUPOBAHHE.

®duzuka: Marepus, aToMm, DJEKTPOH, TPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA,
¢du3nueckre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPT U, Macca.

buonorus:  kieTka, opraHusM, 93KocucTeMa, Ouocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(MHBIM M TETepOTPO(HBIM THUII TNHUTAaHUSA, OPOKCHHE,
dboTocuHTE3, TBIXaHNE, OCIIKH, YTIIEBObI, )KUPHI, HYKICHHOBBIE KUCIOTHI, ()EPMEHTHI.

['eorpadusi: mone3Hple UCKOMIAEMBIE, TOTLITUBO.

TexHonorus: MUIIEBBIE MPOTYKTHI, OCHOBBI PAIIHOHATIBLHOTO MUTAHUS, MOIOIIHE
CpelICTBa, MaTepPUANIbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

Conepxxanue nporpamMmmbl

11 knace

BaxHeilune XMMHUYeCKHE MOHATHS M 3aKOHBI

Atom. Xumunueckuit aneMeHnT. M3oronsl. [IpocTeie U C0KHBIE BELIECTBA.



3aKOH COXpaHEHUsI MACChl BEIIECTB, 3aKOH COXPAaHECHUS W IPEBpAIICHUS
SHEPrUU TMPU XUMHUYECKHX PEAKIHUIX, 3aKOH MOCTOSHCTBA cocTaBa. BemjecTna
MOJIEKYJISIPHOTO U HEMOJIEKYJIAPHOTO CTPOCHHUS.

Iepuognyeckuii 3aKOH U NEPUOAUYECKAS CUCTEMA XUMHUYECKHUX 3JIEeMEHTOB
. 1. Menpe/ieeBa Ha OCHOBE YYEHHS O CTPOCHHU aTOMOB

AToMHBIC opOuTamu, s-, pP-, d- u f-anmekTpoHsl. OCOOCHHOCTH pPa3MEIICHUS
AJIEKTPOHOB M0 OpOUTAIIM B aToMax MajblX W OOJBIIMX TMEPHUOJIOB.
DHEPreTUYecKue ypoBHU, MOAYpPOBHHU. CBS3b NEPUOJUYECKOTO 3aKOHA U
NEPUONYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB C TEOPUEH CTPOEHUS AaTOMOB.
KopoTkuii # JOauHHBIA BapuaHThl TaOJMUIBI XUMHYECKUX DJIEMEHTOB.
[lomoxxenne B TEPUOAMYECKOW CHUCTEME XHUMHUUYECKUX »diemeHToB J[. U.
MengaeneeBa BOAOPOJA, JAHTAHOWAOB, AaKTUHOUJOB W  HCKYCCTBEHHO
MOJTyYECHHBIX 3JIEMEHTOB.

BaneHTHOCTH U BaJICHTHBIE BO3MOKHOCTH aTOMOB. [lepuondeckoe u3aMeHeHue
BAJICHTHOCTHU U pa3MepOB aTOMOB.

PacuerHble 3a1a4yu. Beruucienus maccel, 00beMa WM KOJTUYECTBA BEIIECTBA
M0 W3BECTHOM Macce, 00beMy WM KOJUYECTBY BEIIECTBA OJHOTO W3
BCTYIMBILINX B PEAKIUIO WIH MOJYYUBLIINXCS B PE3YJIbTATE PEAKIUU.
CrtpoeHue BemiecTBa

Xumuyeckasi CBA3b. Buipl 1 MexaHU3Mbl 00pa30BaHMsI XUMHUYECKOU CBSI3H.
Nonnas cBsa3b. Katmonel u anHuoHbl. KoBajeHTHas HeNoisipHas CBS3b.
KoBanenTHas nossipHasi CBA3b. DIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIIEHUS.
Merannuueckass cBA3b. BoloponHas CBs3b. [IpOCTpaHCTBEHHOE CTPOECHHUE
MOJIEKYJI HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB.

THUIbI KPUCTAITTMYECKUX PELIETOK U CBOMCTBA BEIIECTB.

[TpranHbl MHOTOOOpA3HsI BEMIECTB: H30MEPHS, TOMOJIOTHS, AITTIOTPOTIHS, H30TOIHA.
HNucnepcubie cucteMbl. HMctuHHbie pacTBOphl. (CrnocoObl  BBIpaKEHUS
KOHIIEHTPALIMU PACTBOPOB: MAaCCOBAs 10JI1 PACTBOPEHHOTO BEIIECTBA, MOJIApHAs
KoHLeHTpanus. Komonansie pacTBOpHI. 3071H, TEIIH.

JlemoHCcTpanuu. Moaenu HOHHBIX, aTOMHBIX, MOJIEKYJIAPHBIX U METAJINYECKUX
Kpuctamueckux pemetrok. Dddext Tunmans. Mogenu MoieKyl H30MEpOB,
TOMOJIOTOB.

[Ipaktnueckass padorta: [IpuroroeneHne pacTBOPOB C 3aJaHHON MOJSIPHOU
KOHIICHTPAILUEH.

Pacuernbie 3amauu. Berancnenue macchl (KOJWYECTBA BENIECTBa, 00BeMa)
MPOAYKTA PEaKIMU, €CIHU Uil €r0 IMOJYYEHHs] JaH PACTBOP C OINPEIEIICHHOU
MAaCCOBOM JIOJIEM UCXOJHOIO BEIIECTBA.

XuMHYeCKHe peaKkiuu



Knaccudukanus XuMHUYECKUX pEeaKIUil B HEOPraHUYECKOM U OPraHUYECKON XUMHH.
CKopoCcTh peaklMH, €€ 3aBUCUMOCTb OT pa3du4HbIX (aKTOpoB. 3aKOH
NEUCTBYIOIIMX Macc. OHEPrus akTuBauuu. Karamm3 W KaTalau3aTopsbl.
O6patumMocTh peakuuii. Xumudeckoe paBHoBecue. CMellleHre paBHOBECHUS MO/
neiictBueM pasznuuHbix (axtopoB. [lpunuun Jle Illarense. IlpomsBoacTBo
CEpPHON KUCIOTHl KOHTAKTHBIM CITIOCOOOM.

Onekrponutuyeckas auccounanus. CunbHble H  ciaOble  3JIEKTPOJUTHI.
KucnotHo- ocHOBHBIE B3aUMOJENHCTBUSA B pacTBopax. Cpeaa BOIHBIX PAaCTBOPOB:
KHCIIasl, HEUTpasbHas, 1enodHas. MoHHoe npousBeAeHue Boabl. BogopoaHbli
nokasatenb (PH) pactBopa.

I'maponn3 opraHuvyecKuX U HEOPraHMYECKUX COEANHEHNN.

JleMoHcTpanuu. 3aBUCUMOCTh CKOPOCTHM pEaKUMKW OT KOHUEHTPAUUU U
TeMIiepatypsl. Pa3noxeHnne nepokcuia BOAOpoaa B IPUCYTCTBUM KaTalu3aTopa.
Onpenenenue cpeapl pacTBOpa ¢ MOMOIIBI0 YHUBEPCAIBHOTO UHAMKATOPA.
JlaGopatopHsie ombIThl. [lpoBeneHue peakiuii HMOHHOrO OOMeHa s
XapAaKTEPUCTUKU CBOMCTB AJIEKTPOJIUTOB.

[Ipaktuueckas pabora. BnusHue paznuyHblXx (PaKTOpOoB Ha CKOPOCTh
XUMUYECKOU PEaKIUH.

PacuerHble 3amauM. Bprunciaenuss maccsl (KoJMyecTBa BELIECTBA, 00beMa)
IIPOJYKTa PEaKluu, €CJIM U3BECTHA MACCa UCXOJHOI0 BELIECTBA, COAEPIKALLETO
OIPENIEIICHHYIO 100 IIPUMECEN.

HEOPI'AHMYECKAS XMW

MeTaiabl

[Tomoxxenne  MeTaIUIOB B MEPUOAUYECKOW  CUCTEME XUMHYECKUX
SJIEMEHTOB . WN. MengeneceBa. OOmme CBOMCTBA  METaJJIOB.

DNEKTPOXUMUYECKHUM sl HANPsDKeHHU MeTaiioB. OOmue crnoco0bl MOTydeHUs
METAJJIOB. DJEKTPOJW3 pPacTBOPOB U paciiaBoB. lloHstue o koppo3uu
MeTauioB. CiocoObl 3alIUThl OTKOPPO3HH.

O0630p METaIOB TIABHBIX MNOATpyNn (A-Tpymm) MEpUOANYECKOW CHCTEMBI
XUMUYECKUX PJIEMEHTOB.

0O0630p MetamnoB mobouHbIX noarpynn (b-rpymnm) mepuoanuecKkoil CUCTEMbI
XHUMHAYECKUX JIEMEHTOB (ME/lb, IINHK, MUMAH, XPOM, JKEIE30, HUKEIb, NIAMUHA).
CnuiaBbl METALIIOB.

OKcuabl U TUIPOKCUIBI METAJIIOB.

Hemonctparnuu. O3HaKoMJICHHE C oOpasllaMH METANIOB W WX COCIUHCHUHU.
B3anmopencTBue IIENOYHBIX M IIEJIOYHO3EMENbHBIX METAUIOB C BOJOM.
B3anmopelictBrue Meau ¢ KUCIOPOAOM U CEPOM. DIIEKTPOJIM3 paCTBOPA XJIOPUIA
Menu(Il). OnbIThl IO KOPPO3UU METAIJIOB U 3AIUTE OT HEe.



JlabopaTopHbie onbIThl. B3auMoAeicTBHE LIMHKA W JKejie3a C pacTBOpaMu
KHUCJIOT U I1esioueid. 3HaKOMCTBO ¢ 00pa3liaMu METAJUIOB U UX pyaamu (padota ¢
KOJIJICKITUSIMU ).

Pacyernbie 3agauu. PacueTsl MO XMMHYECKUM YPaBHEHUSM, CBA3aHHBIE C
MacCoBOM J10J1ei BBIXOJa IPOJYKTA PEAKIIUN OT TEOPETHUECKHUBO3MOXKHOTO.
Hemertajibl

O0630p cBoiicTB HeMeTauioB. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
TUNUYHBIX HEMeTaIoB. OKCHABl HEMETAIOB M KHCIOPOACOJEpKallue
KUCTOTHl. BogopoiHbIe COeIMHEHNSI HEMETAJIIOB.

Hemonctpanuu. OOpasusl HemeTawioB. OOpaslbl OKCHAOB HEMETauIOB U
KHUCTIOPOJICOAEPKAIUX KUCTOT. ['openue cepsbl, docdopa, xeneza, Maruus B
KHUCTIOPOJIE.

JlaGopaTtopHbi€ ONBITBI. 3HAKOMCTBO C oOOpa3llaMd HEMETAUIOB U UX
OPUPOAHBIMU COeqUHEHUsIMU (paboTa ¢ KoyieKuusmH). Pacno3naBanue
XJIOPUIOB, CyJb(aToB, KAPOOHATOB.

I'eneTHyeckasi CBSI3b HEOPraHUYECKNUX M OPraHUYECKHUX BelIeCTB.
[Ipaktukym ['eHeTHueckasi CBA3b HEOPraHMUYECKUX U OPTaHUYECKUX BEIIECTB.
[IpakTukyM: peleHrne SKCIePUMEHTAIBHBIX 33]]a4 10 HEOPraHUYECKON XUMUU;
pElIeHre SKCIEePUMEHTAIbHBIX 3aJlad MO0 OpPraHWYEeCKOM XUMHUU; pEeIIeHUe
NPAKTUYECKUX PACUETHBIX 3ajad; MOJydyeHHe, COOMpaHHE M pPACIO3HaBaHUE
ra3oB; pEIICHHE HKCIIEPUMEHTANIbHBIX 3a7a4 IO OINPEICICHUIO MIaCTMacC U
BOJIOKOH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC
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Paznen 1. TeopeTnueckue 0CHO
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1.1
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CTPOCHUS
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Uroro no pazneny 35

Paznen 3.Kucsopoacoaepskamme opraHudyeckue coeJMHeHUs

3.1 | Couptsl. eHon 11 1

KapOonunbsHbie
COCTUHCHHS:
aJbJICTU/IBI U

g | KETOHEL 21 1
Kap6onoBbie
KHCJIOTHI.

CrnosxHble 3Qupsbl.

Kupsl
3.3 | VYrueBoasl 9 1
Uroro no pazneny 41

Paznen 4.A30Tcoaepxaniue OpraHudecKkre coeIMHEeHNsI

AMMUHBL.
4.1 | AMHUHOKHUCIIOTEL. 12 1 2
benxnu
Hroro no pazneny 12

Pa3nes 5.BbicokOMOJIeKy/JISIPHBbIE COCITUHECHUSI

Bricokomonekys
5.1 | pHble 6 1
COEIMHEHUS

Uroro no pazneny 6

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102 3 6




TemaTuyeckoe NIAHUPOBAHUE

o Paznensr Koa- [IpakTrueckas 4acTb
EZCO Kon- | Kon- | Kon-Bo | Kon-Bo | Kon-
s BO BO npakTu | jabopa | BO
pa3B | KOHT | Y€ CKUX | TO IKCKY
UT Ul | P paboT | pHBIX pc ui
pedn | OJbH pabor
BI X
paboTt
11 xaace
1. Baxwuetimme 3
XUMHYCCKUE
TIOHSITHS ¥ 3aKOHBI
2. [lepronuueckuii 3akoH O
U nepuoAnIecKas
CUCTEMa XUMHYECKHX
anemenToB J{. W.
MenneneeBa Ha OCHOBE
y4€HUS O  CTPOEHUU
aTOMOB
3. Crpoenue BeliecTBa 9 1 1
4. Xumuaeckue peakiuun |13 1 1
o. Mertansl 13 1
6. Hemerambt 8 1
7. ['enetnueckas 13 1 8
CBSI3b
HEOpPraHUYECKU
X U
OpraHUYECKUX BEIIECTB.
[IpakTukym
8. Peseps BpPEMEHU. 2
Pemenne pacuetHbIx
3a/1a4 pa3HbIX
THUTIOB.
0. Peseps BpeMEHU. |2
Pemenue
KaueCTBEHHBIX 3a/ad.
UTOrO 68 3) 10




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

e Xwumus. 10 ximacc. B.B.Epemun, H.E.Ky3pmenko, A.A./lpo3nos, B.B.
JIynun, B.M.Tepenun — M.: [Ipoda (yriayOneHHbIH ypOBEHB).
e [.E.Pym3utuc, ®.I'®enpaman. Xumus. 11 kiacc. M3naTenscTBo

«ITpocsemenue» Mocksa, 2015-2020 r.
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