[Tpunoxenue Kk 00pazoBaTeILHON MPOrpaMme
cpennero obmiero oopazoanust MOY «'umuazus Ne 11
J3epxkunckoro paitona Bonrorpana» [Tpukas Ne 320/1 ot 29.08.2025 r.

JAOKYMEHT NOAMNNCAH
OINEKTPOHHOW MOAMNUCHIO

Ceptudukat: 44024B0D8347CC78358C287946ADFIFO
Bnapeneuw: Anapeesa EneHa AHatonbesHa
Heiicteutenex: ¢ 16.04.2025 o 10.07.2026

PABOYASA TIPOI'PAMMA
y4eOHOro Kypca
«XMMHUYECKUH MPAKTUKYM)

115t ooyuaronuxcs 10 kiacca

Boarorpan 2025



IMosicHUTeIbHAA 3aANUCKA

[Iporpamma ydeOHOTO Kypca mpeaHa3HaveHa Juis ydanuxcs 10 kimacca u paccuuTaHa Ha 34
gaca. Y4eOHBII Kypc MpEACTaBIeH B BHUJE MPAKTUKYMa, KOTOPBIA IMO3BOJUT BOCIIOJHHUTH MPOOENHI B
3HAHUAX Y4YalIUXcs MO BOMPOCAM PELICHHS 3a/laHuil pa3HbIX TUIIOB B OPraHMYeCKOW XWMHUU M HadaTh
LeJICHANIPaBICHHYIO MOJITOTOBKY K Cau€ UTOTOBOI0 SK3aMEHA 10 XUMUHU.

[IpakTuueckue pabOThl 3aHUMAIOT B XUMUYECKOM 00pa30BaHUM Ba)KHOE MECTO, TaK KakK 3TO
OJIMH W3 MPUEMOB O0yUYEHHSI, TOCPEACTBOM KOTOPOTO obecrieunBaeTcs 0oliee rIy0OKOe U MOJTHOE YCBOCHUE
yueOHOro MaTepuana no XuMuu. UtoObl HAYUUThCS XUMUHU, U3yYEHHE TEOPETUUECKOTO MaTepuasa JOJIKHO
COUeTaThCid C CHUCTEMATHUYECKUM HCIOIb30BAHUEM PEIICHUSI SKCIEPUMEHTAIBHBIX 3a/1ad. B mikonbHOM
[porpaMMe MPUCYTCTBYET BKJIIOYEHHE HKCIEPUMEHTATIbHBIX 3a/lad B CTPYKTYpPY YpOKa, UTO CHHUXKAeT
JTUJIAKTAYECKYI0 POJIb KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEM, W MOXKET NPHUBECTH K IOBEPXHOCTHBIM
MPEJICTABICHUSIM y yUYaIIUXCS O XUMMHU3ME MPOLIECCOB B MpUpojie, TexHuke. Co3HaTENbHOE N3YYEHHE OCHOB
XUMHUU HEMBICIIUMO 0€3 MOHUMAaHUS SKCIIEPUMEHTAIBHON CTOPOHBI XMMHUYECKUX MPOIECCOB.

DKCHEPUMEHT COACHCTBYET KOHKPETH3alMHW M YIPOYEHUIO 3HAHWUW, pPa3BUBAECT HABBIKU
CaMOCTOATENIbHON pabOThI, CIYKHUT 3aKPEIJICHUI0O B MaMSTH YYAIIUXCSd XUMUYECKUX 3aKOHOB, TEOPHH U
BakHeHIux mnouaTui. [lpakThyeckue pabOTHI, CeMUHApbl CHOCOOCTBYIOT  PACIIMPEHUIO KpPYrozopa
00yJaroIUXCsl, MO3BOJSIOT YCTAHABIUBATL CBS3U MEXKIY SBICHHSIME, MKy NMPUYMHONH W CICIICTBUEM,
Pa3BUBAIOT YMEHHUE MBICIUTh JIOTMYECKH, BOCHHUTHIBAET BOJIIO K IPEOJOJICHUIO TPYAHOCTEU. YMEHHe
pemaTh SKCIePUMEHTAJIbHBIC 3a/1aud, SBISICTCS OJAHUM W3 TOKa3aTeed YPOBHS Pa3BUTHS XUMHUUYECKOTO
MBIIUICHHS] Y9aIuXcsl, TTyOUHBI YCBOCHHSI MU Yy4eOHOTO MaTepuarna.

OCHOBHBIM TPeOOBaHHEM K COCTaBJICHHUIO WJIK OTOOPY IKCIIEPUMEHTAIBHBIX 337a4 SBIISETCS
UX XUMHUYECKOE CoJiep:KaHue, YETKOCTh (POPMYIUPOBKHU U TOCTYITHOCTh YCJIOBHS 33[]aul, UCTIOJIB30BaHUE B
YCJIOBHUH 33J]a4M CBEJICHHI MPAKTUYECKOTO XapakKTepa.

Ctpykrypa 3aHATHA BKIOYaeT ciexyromue (GopMbl  paboOThl:  NPOBEpPOYHBIE H
CaMOCTOATENIbHBIE paboThl (hOpMeE, COCTABJICHHE aJTOPUTMOB 3a7a4, COCTABJICHHE W 3alllUTa aBTOPCKHUX
AKCIEPUMEHTAIIbHBIX 33/a4 U LIETI0YEK MTPEBPAIICHUSI.

['maBHBIM Ha3HAYEHUEM JAHHOTO KypCa SIBIISIETCS:

- COBEpILIEHCTBOBAHME MOJTOTOBKM YYalIUXCsl C MOBBIIIEHHBIM YPOBHEM MOTHUBAIMU K
M3Y4YEHUIO0 XUMUU;

- CO3HATEJIbHOE YCBOEHHUE TEOPETUUECKOr0 MaTepuaia o XMMHUH, YMEHUE UCTIOIb30BATh MpPU
pelIeHUu 3a7a4  COBOKYMHOCTh TMPUOOPETEHHBIX TEOPETHUYECKUX 3HAHHUM, pa3BUTHE JIOTUYECKOTO
MBIIICHHS], TPHOOPETeHNE HEOOXOAMMBIX HaBBIKOB PA0OTHI C TUTEPATYPO.

Lean kypca:

OO6o0mieHne, cucTemMatuzalys, paclIMpeHue W YriIyOlieHWe 3HaHWH YdJalluxcs IO paslenam
OpraHUYEeCKON XUMHUHU; (POPMHUPOBAHHWE HABBIKOB pPEHICHUS OSKCIEPUMEHTAIBHBIX 3adad MO0 XWUMHUH
Pa3IUYHBIX TUIIOB.

3anaun:
1. CoBeplIEHCTBOBAaHWE 3HAHMM O THUMAX PACUETHBIX 3a/lad U AIrOPUTMAaX HMX PELICHUS B
OPraHNYeCKON XUMHH.
2. OBnazieHue HaBbIKAMU NMPAKTUYECKOU JIEATETbHOCTH.

3. Pemenne pacueTHBIX 33729 OBBIIIICHHON CIIOKHOCTH.

4. ®opMUpPOBaHNE HABBIKOB MCCIIEIOBATENBCKON JESTEIbHOCTH.

5. ®opMupoBaHue MOTPEOHOCTH B MPHUOOPETEHUM HOBBIX 3HAHWM U CMOCO0AX WX MOIYYEHUS MyTeM
camoo0pa3zoBaHusl.

6. [ToxroToBKa K cade €IMHOTO TOCYIapCTBEHHOTO 3k3aMeHa (EI'D) mo xumuwn.

3HaHUs, yMEHUS U HABBIKH, POPMUPYEMbIE JIIEKTUBHBIM KYPCOM:
B pesynpraTre npoxokaeHUs: MpOorpaMMbl JIEKTUBHOTO Kypca:
VYyamuecs 10IKHBI 3HATh:
XUMHUYECKUE CBOWCTBA KJIIACCOB OPTaHUYECKUX COEUHECHUI;
[Tpu3Haku, ycaoBus 1 OCOOEHHOCTH XWMHUYECKHX PEAKIMi B OPraHUYECKON XUMHUH,
HoMeHknatypy opraHu4ecKkux COeUHEHUN;
ANTOpUTMBI pelieHus 3a/1a4 0a30BOTO U MOBBIIIEHHOTO YPOBHS CIOXKHOCTH.



VYuyamuecs NOKHBI yMETh:

[Tpon3BoauTh pacueTsl M0 GOpPMYyJIaM U YpaBHEHUSIM PEaKIIHii;

IIpou3BOAUTH pacueThl HA OIIPEACICHUE KOMIIOHEHTOB CMECH;

[Tpon3BoauTh pacueTsl Ha onpeneneHne GopMyIl COeTUHEHNH;

PackpsiBaTh reHETUUYECKHE CBSI3M B OPIraHUYECKOM XUMUU;

Pemarts skcriepuMeHTANIBHBIE 3a1a41 110 OPTaHUYECKON XUMUM;

CaMocCTOATENBHO CO3aBaTh AJITOPUTMBI PELIEHMS 3a/1a4;

Ocy1ecTBIATh EpEXo OT OJHOTO KJIacca OPraHNYECKUX BEIIECTB K IPYTroMY;

Hcnonb3oBare oOmME MpHeMbl pabOTBl C TECTOBBIMU 3aJaHUSIMU  PA3IMYHONW CIOXKHOCTH,
OPHEHTUPOBATHCS B IPOrPAMMHOM MaTepualle, yMeTb 4YeTKO (pOPMYJIMPOBATh CBOU MBICIIH;

[Tonp30BaTbes pa3IUYHBIMUA TOCOOUSIMU, CIIPABOYHON JIUTEPATypold, IHTepHET-UCTOUHUKAMHU.

3agauu Kypca:

obyyarowue: (hopmuposanue nozHasamenbHux u nocuveckux YVJi)

—  @opmupoBanue "0a3pl 3SHAHUMNXUMUH, IO3BOJISIONICH OECIPENATCTBEHHO ONEPUPOBATH
TEOPETHUYECKUM MaTEPHAIOM BHE 3aBUCHMOCTH OT CIIOc00a MPOBEPKU 3HAHHIA.

— HayuuTs npaBuIbHON HHTEPIIPETALIMU CIIOPHBIX (OPMYITUPOBOK 3a/IaHUH.

— Pa3BuUTH HAaBBIKM pelLLICHUS SKCIIEPUMEHTAIBHBIX 3a7a4.

— Hayuuts MakcumanbHO 3QPEKTUBHO pacIpeesiTh BpeMsi, OTBEJICHHOE Ha BBIIIOJIHEHUE
3a/1aHUS.

— IloaroroBuTts k ycnemnHoit cnade EI'D mo xumun.

pazeusarowue. (popmuposanue pezyramusnoix Y'YJ[)

o YMCHHEC CTaBUTD NIEPEC coboit ICJIb — HeJenoJaranmue, Kak moCTaHOBKY y‘le6H0fI 3aaa4u Ha OCHOBC
COOTHECCHHS TOT'O, UTO YKE€ U3BECTHO U YCBOCHO yJalllUMCA, XU TOr'0, 4YTO €I€ HCU3BECTHO,

® [IaHUPOBATh CBOIO padoTy - MJIAHMPOBAHME — ONPEeTIEHUE MOCIEeI0BATEIbHOCTH MMPOMEKYTOUHBIX
1esel ¢ y4eTOM KOHEYHOT'0 pe3ysIbTaTa; COCTaBJICHUE TUIaHa U MOCIeI0BaTEIbHOCTH IEHCTBUI;

® KOHTPOJb B q)opMe CIWYEHUS criocoba )ICI\/'ICTBI/ISI " €T0 pe3yiibTaTa € 3a/laHHBIM 3TAaJIOHOM C L ECJIBIO
O6H3py>K6HI/I${ OTKJIOHEHHH U OTJIUYHI OT OTaJIOHA,

® OIIE€HKA - BBIACJICHUE U OCO3HAHUE YYAIIUMCSI TOTO, UTO YK€ YCBOCHO M YTO €1IC IOAJICKUT YCBOCHHUIO,
OCO3HAaHHUC Ka4Y€CTBa U YPOBHS YCBOCHUS

socnumameinvHule: (hopmuposanue KOMMYHUKAMUBHBIX U auyHocmublx YV])
® (opmupoBaTh yMEHHUE CIyNIATh U BCTYNATh B IUAJIOT;
® BOCHHUTHIBATH OTBETCTBEHHOCTh M aKKypPaTHOCT;

® Yy4JacTBOBATh B KOJNICKTUBHOM O6Cy>K,Z[eHI/II/I, IIPpU 3TOM YUYHUTHCA YMCHHIO OCO3HAHHO Y IIPOU3BOJIBHO
CTPOUTH PCUCBOC BHICKA3bIBAHWC B YCTHOI>'I U IHCbMEHHOM (bopMe;

® CMbICJI000pa30BaHue T. €. YCTAHOBJICHHUIO YYAIIUMUCS CBSI3U MEXKIY LIEIbI0 YUeOHOH e TeIbHOCTH
U ee MOTHBOM, JAPYTUMH CJIOBaMH, MEXAY pPE3yIbTaTOM-NIPOAYKTOM YYEHHUS, IMOOYXIAIOIINM
JEeATEIbHOCTD, U TEM, PaJ YEro OHA OCYLIECTBIAETCS, CAMOOPraHU3aLMs.



OyHKIUH Kypca

e  OpHCHTAIUs Ha COBEPIICHCTBOBAHNE HABBIKOB MTO3HABATEIIBHOW, OPTaHU3AIIMOHHON JCATEIHbHOCTH,
e KomMmiieHcanus HenoctatkoB 3YH nmo xumun.

Metoabl 1 popMbl 00yUeHMSI

MeTtoasl U popMbl 00yUEHUS ONPEAENAIOTCS TPEOOBAHUAMHU O0YUYEHHSI, C YUYE€TOM HWHAMBHAYAIbHBIX U
BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, pa3BUTHS U CAMOPA3BUTHUS JIMYHOCTH. B CBS3M ¢ 3TUM OCHOBHBIC
MIPUOPUTETHI METOAMKHI HU3yYEHUsS Kypca:

e 00ydeHue uepes OMbIT U COTPYAHUYECTBO;

®  y4eT MHIUBHIYAIBHBIX OCOOCHHOCTEH 1 MOTPEOHOCTEHN ydaIuxcs;

®  UHTEPAaKTUBHOCTH (paboTa B MaJBIX TpYIIAax, POJICBBIE UIPHI, TPEHUHTH, BHE 3aHATUH - METOX
MIPOCKTOB);

® JIMYHOCTHO - JCATCIILHOCTHBIM M CyOBEKT — CYOBCKTHBHBIA moax0j] (OoJbllice BHUMAaHUE K
JIMYHOCTHU YYaIIerocs, a He EeJIsSIM YYUTENIsl, PABHOIIPABHOE UX B3aMMOJICHCTBUE).

Jlnst paboThl ¢ yyamumucs, 0e3yclIOBHO, IPUMEHHMBI Takue (opMbl pabOThI, KaK JEKIUS U CEMHHAp.
[ToMuMO 3THUX TPaTUIMOHHBIX (OPM PEKOMEHIYETCS HCIIOJIB30BaTh TAKXKE JUCKYCCHHU, BBICTYIUICHHS C
JOKJIaIaMH, COAEPIKAIIMMU OTYET O BBHIIOJHEHUH WHAWBUIYAIBHOTO HIIM TPYIIIIOBOTO JOMAIITHETO 33aJaHHS
WIN C COJOKJIaJaMH, JOTOJHSIOIMMH JICKIHIO0 yuutens. Bo3MoxkHBI pa3nudHbie (GopMbl TBOPUECKOM
paboThl yyamuxcs, KaKk HalpuMep, «3alluTa pEeIIeHUs», OTYET IO pe3yiIbTaTaM SKCIEPUMEHTAIHHON
pa0oThl 1o yka3aHHOH Teme. TakuMm o0Opa3oM, JaHHBIM Kypc HE HMCKIIOYAeT BO3MOXKHOCTH IPOEKTHOM
JESTeTBHOCTH y4alluXcs BO BHEYpOUHOE BpeMs. MITOrom Takoil NesTeNTbHOCTH MOTYT OBITh TBOPYECKHE
paboThI.

[Ipemmaraemserii Kypc sIBISIETCSI pa3BUTHEM CHCTEMBI paHee MPUOOPETEHHBIX MPOTPAMMHBIX 3HAHUH, €ro
LIeJIb - CO3/1aTh 1IEJIOCTHOE IMPEJICTABICHUE O TeME U 3HAYMTEIbHO PACHIMPHUTH CIEKTpP 3a/ad, MOCHIbHBIX
s oOyuaronmxcsi. Bce cBOWCTBa, BXOIANIME B KypC, M MX JIOKAa3aTelIbCTBA HE BBI3OBYT TPYIHOCTH Yy
yJaluxcs, T.K. He COJIep>KaT IPOMO3JKUX BBIKJIQJOK, a KaX/J0€ MpeblIylee TOTOBUT nocienytoiee. [lpu
HANPaBJSIIOIIEH POJIM yYUTENS INKOJIBHUKA MOTYT CaMOCTOSTENBHO COPMYIHMpOBaTH HOBBIE U HUX
CBOWCTBA M Jaxe J0KazaTh MX. Bce JOMKHO pacroyiaratb K CaMOCTOSTEIbHOMY MOMCKY U IOBBIIIATH
MHTEpEC K HW3YyYeHHIO mpenmera. llpeacraBisisi ydammMcsi BO3MOXXKHOCTH OCMBICIHTH CBOWCTBA M X
JI0Ka3aTeNbCTBA, YUUTENb PA3BUBAECT T€OMETPUUECKYIO HHTYHUIIHNIO, 0€3 KOTOPO HEMBICIMMO TBOPYECTBO.

Takum o0pa3oM, TporpaMma MPUMEHHMA ISl Pa3IMYHBIX TPYII IIKOJIHHUKOB, B TOM 4YHCIIE, HE
UMEIOINX XOpOIleH MOArOTOBKH. B 3TOM ciyyae, yduTenb MOXET Cy3UTh TpeOOBaHMS M HPEIIOKUTH B
Ka4yecTBE JOMAITHUX 33aJJaHuid CO3/IaHue TBOPYECKHUX PadOT, MPH STOM y JIETeH Pa3BHBAETCS WHTYHUTHBHO-
acCOIIMAaTUBHOE MBIIIJICHHE, YTO HECOMHEHHO, TOMOXKET UM IPH BBIMOJIHEHUH 3a1anuil EI'D

OcHoBHast (QYHKIUS YYUTENsT B JaHHOM Kypce€ COCTOMT B «COMPOBOXKICHWW)» YYaIIErocs B €ro
MO3HABATEIBHOM JeSATeTbHOCTH, KOPPEKIIMU paHee MoydyeHHbIX yyamumucs 3Y H.

IlnanupyemMsle pe3y/ibTaThl OCBOCHHUS Kypca
JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHUCTEMHO-IESATEILHOCTHBIM TOJIXOJOM B CTPYKTYpE JUMYHOCTHBIX PE3yJIbTaTOB
OCBOCHHSI Kypca BBIIEJICHBI CIEAYIOIINE COCTABIIIONINE: OCO3HAHWUE OOYYAIOIUMUCS POCCUICKON
IpaXTaHCKOW HMIICHTHYHOCTH, TOTOBHOCTh K CaMOPa3BHTHIO, CAMOCTOSITEIIBHOCTH W CaMOOTPEACICHHIO;
HAIMYME MOTHBAIMM K OOYYEHHMIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMU B OOIIECTBE MpaBWIAMH M HOPMAaMH TMOBEACHUS, HAIWYHE MPABOCO3HAHMSI, SKOJIOTHYECKON
KYJIBTYPBI; CIIOCOOHOCTH CTaBUTh LM U CTPOUTH JKU3HEHHBIC IIJTaHBI.



JIMYHOCTHBIE pe3yNbTaThl Kypca OTPAXKAlOT COOPMHPOBAHHOCTH OIBITa IO3HABATEIBHOH W
MPAKTUYECKON JEATEIHLHOCTH OOYYAIOIIMXCS B MPOIECCE peann3aliiid 00pa3oBaTeIbHON NEATEIbHOCTH, B
TOM YHUCJIC B YaCTH:

1) TpakIaHCKOTO BOCITUTAHUS:

OCO3HAHHS OOYYAIOIIMMUCS CBOMX KOHCTUTYIMOHHBIX TPaB M OOSI3aHHOCTEH, YBOKCHUS K 3aKOHY U
MIPABOIIOPSIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMAaX M MPaBUIaX MEKINIHOCTHBIX OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEILHOCTH MPU CO3JAHHH YUEOHBIX MPOEKTOB, PEHICHUN
y4eOHBIX U IMO3HABATEIbHBIX 33/1a4, BHIIOJTHCHUN XUMHUYECKUX IKCIICPUMEHTOB,;

CIIOCOOHOCTH TIOHMMATh W TMPUHUMATh MOTHBBI, HAMEPEHUs, JOTHUKY M apTryMEHThI JAPYTUX NpU
aHaJIM3€e Pa3IMYHbIX BUJOB YU€OHOU NEATCIHHOCTH,

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

[IEHHOCTHOT'O OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJICMIO OTEYECTBEHHOW XUMUW;

YBOXCHHSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPHH W TPAKTHUYECKOTO TPHUIIOKEHHUS XUMUH,
OCO3HAaHUS TOTO, YTO JAHHBIC HAYKH €CTh pPe3ylbTaT JUINTEIbHBIX HAOIOMCHUH, KPOMOTIUBBIX
IKCIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U MPAKTHKOB,

WHTEpECa U TO3HABATEIBHBIX MOTHBOB B IOJIYYCHHUH M IOCIEAYIOIIEM aHalu3e WHPOpPMAaIUU O
MEPEIOBBIX JIOCTIKCHUSX COBPEMEHHOW OTEUECTBCHHON XHMHUH;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHTYalldd, CBS3aHHbIC C XWMHYECKUMU SIBICHUSMH, W TNPUHUMAThH
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIEHUBAThH CBOE MOBEJCHHE U IMOCTYIKH CBOMX TOBAPUIIEH C MO3UIUN HPABCTBECHHBIX U
MIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHIA MOCTYITKOB;

4) hopMHUpOBaHUS KyIbTYPHI 3I0POBbS:

MMOHUMAaHUS IIEHHOCTEHW 370pOBOTO U 0€30MacHOro o0pasa >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3]I0POBBIO;

cOOMIOICHHsI TIpaBUJI 0€30MacHOro OOpallleHusi C BEIIeCTBAaMU B OBITY, NMOBCEIHEBHOHN JKU3HH, B
TPYIOBOU AESITENbHOCTH,

MOHVUMAHMS I[EHHOCTH TPABWJI WHIAWBUIYAILHOTO M KOJUICKTUBHOTO O€30MacHOrO TOBEJCHUS B
CUTYAITUAX, YTPOXKAIONIUX 3I0POBBIO U YKH3HU JIIOJICH;

OCO3HAHUS TOCIEICTBUN U HENPUSATUS BPEAHBIX MPUBBIYEK (YIMOTPEOICHUS alKOTrOJs, HAPKOTHUKOB,
KypeHHs1);

5) TpyZIOBOTO BOCTIUTAHUS:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4eOHO-HCCIICOBATEIBCKON JCATCIIEHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYIUX BHIAX AEATEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE YJYacTHE B PEIICHUU MPAKTHYECKHUX 3a]ad COIMAILHOW HAIPaBICHHOCTH (B
paMKax CBOEro Kiiacca, IKOJIbI);

WHTEpeca K MPAKTHYESCKOMY H3YyYEHHUIO MPOQPECCH Pa3IMIHOTO poJia, B TOM YHCIE HAa OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 10 XUMHH;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U PE3yJbTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYAJILHON TpaeKTOpPHH OOpa3oBaHMs, Oymaymiei
npodeccud ¥ pealu3alud COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 9KOJIOTHUYECKOTO BOCIIMUTAHUS:

HKOJIOTHYECKHU 1eJIeCO00pPa3HOT0 OTHOIICHHS K MPUPOAE KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha
3emie;



MIOHMMAaHMsI ITI00AIBHOTO XapaKkTepa SKOJIOTHYECKUX MPOOJIeM, BIMSIHUSA SKOHOMUYECKHUX MTPOLECCOB
HAa COCTOSIHUE PUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HAaHMA HEOOXOIUMOCTH WCIOJb30BAHUS JOCTH)KEHUH XUMHMU JUIsl PELICHHS BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIOIb30BAHNUS;

AKTUBHOTO HENPUATUS NCUCTBUMN, NPUHOCSIIMX BpEJ OKPY)KAIOWEH NPUPOJHOW Cpele, yMEHUus
MPOTHO3UPOBATh HEONATONPUSATHBIE OSKOJOTUYECKHE TMOCIEICTBHS MNPEANPHUHUMACMbBIX JCHCTBUH H
IIPEAOTBPALIATh UX;

HaJIM4YUs PA3BUTOrO 3KOJIOIMYECKOIO MBILIUICHHUS, YKOJIOTHYECKON KYJIbTYpPBI, ONbITa IEATEIbHOCTH
9KOJIOTMYECKON HAIIPABICHHOCTH, YMEHMSI PYKOBOACTBOBATLCS MU B IIO3HABATECIIBHOM, KOMMYHUKATHBHON
U COIIMAJIbHON MPAKTUKE, CIIOCOOHOCTH ¥ YMEHHUS aKTUBHO IPOTUBOCTOSATH UJCOIOTHU XeMO(POOHH;

7) HEHHOCTU HAYYHOI'O TO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U OOLIECTBEHHON
IIPAKTUKU;

MIOHUMAaHUs crenu(UKU XUMHUM KaK HayKd, OCO3HaHHUS €€ poiu B (hOPMHPOBAHUM PAL[MOHAIBHOIO
HAYYHOTO MBIIIJICHUS, CO3JaHUU IIEJIOCTHOTO TPEACTABICHUS 00 OKPYXAIOIEM MHpE KaK O EIUHCTBE
OPUPOJBl U YEJIOBEKAa, B IO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIeHHH IpoOJieM COXpaHEHMS
IIPUPOJHOTO PAaBHOBECUS;

yOexxIEHHOCTH B 0CO0OM 3HAYMMOCTH XWUMHH JUII COBPEMEHHOW IMBHJIM3AlMUA: B €€
I'YMaHUCTHYECKON HAIpPaBJIEHHOCTU M BaXXHOW POJIM B CO3JJaHUM HOBOM 0a3bl MaTepUaibHOW KYJIbTYpbI, B
peleHNH TI00abHBIX HpoOJeM YCTOWYMBOIO pa3BUTHs YEJIOBEUECTBA — CHIPbEBOM, 3HEPreTHMUYECKOH,
IUIIEBOM M HKOJOTMYECKOW O0e30MacHOCTH, B Pa3BUTHH MEIULMHbBI, OOECIIEYEHUU YCIOBHH YCHEIIHOTO
TpyJa 1 SKOJIOrM4eCKH KOM(OPTHOM KHU3HU KaXKJI0T0 YJieHa OOLIECTBa;

€CTECTBEHHO-HAyYHON TI'PAMOTHOCTH: ITOHUMAHHs CYIIHOCTH METOJOB IO3HAHUS, HCIOIb3YEMBIX B
€CTECTBEHHbIX HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJy4daeMble 3HAHMs JJs aHalu3a U OOBSICHEHUS
SBJICHUM OKPYKAIOIIEr0 MHUpa M TMPOUCXOAANMX B HEM H3MEHEHMH, YMEHMs JenaTb OOOCHOBaHHbBIE
3aKJIIOYEHUSI HAa OCHOBE HAy4YHBbIX (DAKTOB M MMEIOLIUXCS JaHHBIX C LENbI0 MOJYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO MCIIONb30BaTh XUMHUECKHE 3HAHMS IS pEIIeHus MpobiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MMO3HAHMIO, UCCIIE0BATEIbCKON AEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPhIBHOMY OOpa3oBaHUI0 M CaMOOOPAa30BaHMIO, K AKTHUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUI 110 XMMHUHU B COOTBETCTBHUHM C )KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM TpyJia B pa3InYHbIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3yiabTaTbl 3JEKTUBHOIO Kypca MO XMMHUHM Ha YPOBHE CpeAHero oOIiero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMble  UIT  (OpPMHUPOBAHHMSI ~ MHPOBO33PEHHS  OOYUYAIOMIMXCS — MEXIUCIUTUIMHAPHBIC
(MeXTpeMeTHBIE) OOIEHAYYHBIC MOHATHS, OTPAXAMOIIUE IIEJIOCTHOCTh HAYYHOW KAPTHHBI MHpa W
cnenn(UKy METOJIOB MO3HAHMS, WCIOJb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BELIECTBO, YHEPIHs,
SBJICHHE, MpOIlecC, CHUCTeMa, HayuHbId (paKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCcIieIoBaHue, HaOII0IeHUE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE Yy4eOHble MAeHCTBHA (TO3HABAaTENbHBIC, KOMMYHUKAaTHBHBIC, PpETYJSTHBHBIC),
obecrieunBaromue (GopMUpoBaHHE (DYHKIIMOHAIBHOW T'PaMOTHOCTH W COIMAJIBHOH KOMIIETCHIIMU
oOyJaromuxcs;

CIIOCOOHOCTh O0YYAIOIIMXCS MCIIOIb30BAaTh OCBOCHHBIE MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUECKIE
3HAHMA ¥ YHUBEpPCAJIbHBIC yUeOHBIE ICHCTBUS B TO3HABATEIBHON M COMAILHOM MTPAKTHKE.



MertanpeameTHble  pe3ylbTaThl  OTPaKalOT ~ OBJIAJCHHUE  YHUBEPCAIbHBIMHU  Y4EOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMY U PETYJISTUBHBIMH JICHCTBUSMHU.

[To3naBaTenbHbIe YHUBEpCATIbHBIE YU€OHBIE JEHCTBUS

1) 6a3oBbIe JIOTHYECKUE JCHCTBUS:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

OTIpENIeNIATh e JIeATENIbHOCTH, 3a/1aBasi IMapamMeTpbl M KPUTEPUU HX JIOCTUKEHHS, COOTHOCHUTH
PE3yNbTaThl JEATENILHOCTH C TOCTABICHHBIMU LIEISIMH;

UCIOJIb30BaTh IPU OCBOEGHUHU 3HAHUIN MPUEMBI JIOTMUECKOTO MBIIUICHUS: BBIIEIATh XapaKTepHBIE
NPU3HAKH TOHATHUH M YCTaHABIMBATh MX B3aWMOCBSA3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHSATHS IS
OOBSICHEHUS OT/ACIBbHBIX (PAKTOB U SIBICHUI,

BBIOMpATh OCHOBAHUS M KPUTEPUHU JUIA KJIacCU(UKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMU,

CTPOUTH JIOTHYECKHE pACCYyKIeHUS (WHAYKTUBHBIC, JCIYKTUBHBIC, II0 AaHAJOTHUH), BBISIBIATH
3aKOHOMEPHOCTH U TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYJIHpPOBATH BBIBOJBI U
3aKJIIOYEHUS;

MPUMEHITh B TPOIECCe MO3HAHUS HCIOJIb3yeMble B XMMHHU CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBhIBAaTh MOJICIBHBIE MPEICTABICHUS — XHUMHYECKHHA 3HaK (CHMMBOJI) 3JEMEHTAa, XHUMHUYECKas
¢dopmyna, ypaBHEHHE XUMHUYECKOW PEAKIMH — MPH PEIICHUH YYeOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX
3a/la4y, MPUMEHSATh HA3BaHHBIE MOJICNbHBIC MPEJICTABICHUS 7S BBISBICHHS XapaKTEPHBIX INPU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUUYECKUX PEAKIIHI.

2) 6a30BbIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh IENH U 33JaYd HMCCIEIOBaHUS, HCIOIb30BaTh MOCTABICHHBIE U CAMOCTOSATEIHHO
chopMyITHPOBAHHBIE BOMPOCH! B KAUECTBE HHCTPYMEHTA MMO3HAHUS U OCHOBBI JIJ1s1 (HOPMUPOBAHUS TUTIOTE3BI
0 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIQJIETh HABBIKAMH CAMOCTOSITEIFHOTO TUIAHUPOBAHMS U MPOBEJCHUS YIYCHHYECKHX IKCIIEPHMEHTOB,
COBEpIICHCTBOBATh yMEHMs HAOMIOAAaTh 3a XOJOM IMpoIlecca, CaMOCTOSITENFHO TPOTHO3UPOBATH €ro
pe3yabTar, (GopMmynupoBaTb O00O0OIIEHHS U BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3yJIbTaTOB
WCCIIIOBAHMSI, COCTABIIATH 0OOCHOBAHHBIM OTUYET O MPOJIeIaHHOK padoTe;

NpHOOpEeTaTh OMBIT YYEHHUYECKOW MCCIEeOBATEBCKON M TPOEKTHOM JEATENIbHOCTH, MPOSBIATH
CIOCOOHOCTh UM TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEUICHHS MPaKTUYECKUX 3ajad,
MPUMEHEHUIO Pa3JIMYHBIX METOIOB MTO3HAHUS.

3) pabora ¢ nHbOpMaIuei:

OPHEHTHUPOBAThCSI B PA3UYHBIX HWCTOYHMKAX WHQOpPMAIUK (HAydHO-TIOMYIISIPHAS JIUTEepaTypa
XUMHUYECKOTO COJepXKaHUs, CIpaBOYHBIE MOCOoOWs, pecypchl MHTepHeTa), aHaIM3upoBaTh WHGOPMAIUIO
pa3IMYHBIX BUIOB W (GOpM TPEACTABICHUS, KPUTUYECKH OLIEHWBAaTh €€ JOCTOBEPHOCTh W
HETPOTHBOPEYHBOCTb;

(bopMyIHpOBATH 3alPOCHl M MPUMEHSTh PA3JMYHbIE METOIBI IIPH MOWCKE W 0TOOpe HMH(pOpPMAIHH,
HE0OXOIUMOM sl BHITTOTHEHUST YIEOHBIX 3a/1a4 OMpeIeIEHHOTO TUIIA,

MPUOOPETATh OMBIT UCIOIB30BaHUS HH()POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUNA U PA3IAYHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO BHIOMpATh ONTUMAIbHYIO (opMy mpencraBieHus WHPopManuu (Cxembl, rpaduku,
JarpamMmbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

WCTOJb30BAaTh HAYYHBIM S3bIK B KAayecTBE CpeJCTBA Npu padoTe ¢ XMMHUYECKOH HHpopMmanueit:
MPUMEHATh MEXMpeaMeTHble ((U3MYECKHEe W MaTeMaTHYeCKHWe) 3HAaKH W CHUMBOJIBI, (OPMYIIBI,
a00peBHaTyphl, HOMEHKIIATYPY;

UCIOJIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIIHOCTH.



KoMMyHHKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbI€e JeiicCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI B XOZI€ JHaJIora W/WiIH JUCKYCCHH,
BBICKA3bIBaTh U1eU, GOPMYINPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBIMOIHEHUS MTPEATIOKEHHOM
3a/1a4y;

BBICTYNIaTh ~C IIpE3€HTAallMel  pe3yJapTaTOB  I103HABATEIbHOM  JAEATEIbHOCTH, IOJTYYEHHBIX
CaMOCTOATENIbHO HWJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIOJHEHUH XUMHUYECKOIO HKCIIEPUMEHTA,
MPAKTUYECKON pabOThI 10 UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealM3allui y4eOHOTO NMPOEKTa, U
(OpMyIIMPOBaTh BBIBOJBI IO PE3YJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJTIACOBAHUS TO3HIMNA B
X0JIe 00CYX)IeHUS 1 00MeHA MHCHHSIMH.

PeryasiTuBHble yHHBepcAJIbHbIE YUeOHbIE 1eliCTBHS:

CaMOCTOATEJIbHO IJIAHUPOBATh U OCYILECTBIIATH CBOKO MIO3HABATEIBHYIO JI€ATEIBHOCTD, ONpPEAEIIss e
e W 33Ja4d, KOHTPOJMPOBATh M MO0 MEpe HEOOXOJMMOCTH KOPPEKTHPOBATH IMpENaraeMblii alropuTM
JEeWCTBUI TpU BBIMOJIHEHUH YYEOHBIX W HWCCIIEIOBATEIbCKUX 3ajad, BeIOMpaTh Hamboiee 3()(eKTUBHBIN
croco0 UX perieHust ¢ y4€ToM MOJIyUYeHUs HOBBIX 3HAHHUH O BEIIECTBAX U XUMUYECKUX PEAKIUsIX;

OCYULIECTBJISATh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

MNPEIMETHBIE PE3YJIbTATHBI

[IpenmeTHbIe pe3ysabTaThl OCBOCHHS 3JICKTUBHOTO Kypca BKIIOUAIOT crienuduyeckue st y4eOHOro
npeamera «XUMHs» HAyYHbIC 3HAHHS, YMCHHS M CIOCOOBI JICHCTBHU 1O OCBOCHHMIO, MHTEPIIPETAIIUH H
peoOpa3oBaHUIO 3HAHWH, BUBI JEATEIHHOCTH MO TOJYYECHHIO HOBOTO 3HAaHUS M NPUMEHEHUIO 3HAHUHU B
Pa3NMYHBIX YYeOHBIX CHTYAIMsIX, a TAK)KEC B PEAbHBIX JKU3HCHHBIX CHTYAIlUsIX, CBSI3aHHBIX ¢ XUMHUEH. B
porpaMMe o XUMHUH MPEJAMETHBIE PE3YNbTaThl MPEACTABIEHBI MO T0JIaM U3YUEHUSI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca OTPaXaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUNA: O MECT€ W 3HAYCHWW OPTaHUYECKOW XHUMHHA B CHCTEME
€CTECTBEHHBIX HAYK M €€ poJii B 00ECTICYCHHH YCTOWYMBOTO Pa3BUTHSI YEJIOBEYECTBA B PEHICHUH TPOOIeM
HKOJIOTUYECKOM, PHEPreTHYecKol M MHILEBONW O€30MacHOCTH, B Pa3BUTUU MEAMLIMHBI, CO3AaHUU HOBBIX
MaTepUajIoB, HOBBIX HMCTOYHHUKOB DJHEPTUH, B OOECIEUEHHH PalMOHAIBLHOTO MPHUPOIONOIL30BaHUS, B
(bopMHpPOBaHUN MHUPOBO33PEHUSI U OOIIEH KYJIbTYphl YEIOBEKAa, a TAK)KE HKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIEHHS K CBOEMY 3/I0pPOBBIO M IIPHPOTHON CpeEJIe;

BIIQJICHUE CUCTEMOW XHMHMUYECKHUX 3HAHHUH, KOTOpas BKIIOYAET: OCHOBOIOJATalolIUe TMOHSATUS —
XUMHYECKHI JIEMEHT, aTOM, SJPO U JIEKTPOHHAsT 000JI09YKa aTOMa, S-, P-, d-aTOMHbBIE OpOUTAIH, OCHOBHOE
1 BO30YXIEHHOE COCTOSHUSI aToMma, THOpHIU3aIisl aTOMHBIX OpOWTaneld, MOH, MOJIEKYJa, BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIEHOCTh, CTETICHb OKHCICHUS, XMMHYEeCKas CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISPHBINA
00BEM, YIIepOmHbIN cKeneT, QYHKIMOHANbHAS TPYIINa, paJuKall, CTPYKTYpHBIE (OopMyIbl (pa3BEPHYTHIE,
COKpaIllEHHbIE, CKEJIETHBIC), N30MEpUsl CTPYKTYpHAsi M MIPOCTPAHCTBEHHAs (F€OMETpUYEcKasi, ONTHYECKas),
M30MEpBI, TOMOJIOTUYECKHUI PsIJl, TOMOJIOTH, YTIIEBOJIOPOIBI, KUCIOPOI- H a30TCOACPKAIINE OPraHUIeCKHe
COCJIMHEHUSI, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIC COCAMHEHUS; TEOpHH,
3akoHbl (mepuoanueckuit 3akon . M. MenneneeBa, Teopusi CTpOEHHsI OpraHMYEeCKHX BemecTB A. M.
BbytnepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUs M TMPEBPAIllEHUS DHEPTUU TpU
XUMHAYECKHX PEaKIUIX), 3aKOHOMEPHOCTH, CHMBOJHMYECKHAN S3BIK XUMHH, MHPOBO33PEHUYECCKHE 3HAHUS,
JIeKaIIie B OCHOBE MOHWMAHUS NMPUYUHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHUU; TPEACTABICHUS O
MEXaHM3MaX XUMHUYECKHX pEeaKIHid, TEePMOAMHAMUYECKUX ¢ KHHETHYECKUX 3aKOHOMEPHOCTSAX WX
MPOTEKaHUs, O B3aMMHOM BIJIUSSHUM aTOMOB U T'PYII aTOMOB B MOJIEKYylaX (MHAYKTUBHBIH M ME30MEPHBIN
a¢dextrr, opuentantol | u Il ponma); dakromornyeckue CBEIACHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUH U
0€30MaCHOM HCIIOJIb30BAaHUH BAKHEHWIITMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU JCSITEITBHOCTH
YeloBeKa, OOIMMX HAyYHBIX MPHUHIMIAX XHWMHUYECKOTO0 TMPOU3BOJACTBA (HA MpUMEpPE MPOU3BOJCTBA
METaHoJIa, epepaboTku He(PTH);



C()OPMHUPOBAHHOCTb YMEHUM: BBIABIATH XapaKTepHbIE NPU3HAKU IOHATUM, YCTaHABIMBATh MX
B3alMOCBS3b, HUCIIOJIb30BATH COOTBETCTBYIOIME IOHATHSA IPU ONHMCAHUU COCTaBa, CTPOEHUS U CBOMCTB
OPraHNYeCKUX COCIUHECHUM;

c(OPMHUPOBAHHOCTb YMEHUII:

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JJUIA COCTaBICHHS MOJEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTaBJIATh YpPaBHEHUS XHMHUYECKUX pEaKUUH U pacKpblBaTh HMX CYLIIHOCTb: OKHUCIUTENIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUI MOCPEACTBOM COCTABICHMS 3JIEKTPOHHOrO OajlaHCca ITHX peakLui, peakiui
HMOHHOr0 0OMeHa IyTEéM COCTABJICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;

W3rOTABIIMBATh MOJEIM MOJEKYJ] OpPraHMYECKUX BEIIECTB I WJUIIOCTPALMU MX XUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS];

c(OPMHUPOBAHHOCTh YMEHUMN: YCTAHABJIMBATh MPHUHAJICKHOCTh MU3YYEHHBIX OPraHUYECKHX BEIIECTB
II0 UX COCTAaBy U CTPOEHHUIO K OINpe/eNEHHOMY KJIAacCy/TpyIile COeAMHEHHWM, JAaBaTh MM Ha3BaHUA IO
cucremarnyecko HomeHkinarype (IUPAC) u mnpuBoauTh TpuBHaAlIbHBIE Ha3BaHUS MJI OTAENBbHBIX
MPEJCTaBUTENICH OPraHWYECKUX BEIIECTB (3TWJICH, allETHJICH, TOJYOJI, TJIMIEPUH, STUICHTIIUKOIb, (HEeHOM,
bopmanpaeru, aneranbIeru, aleToH, MypaBbiHast KUCI0Ta, YKCYCHasi KMCII0Ta, CTeapuHOBasi, OJIEMHOBAs,
NAJIBMUTHHOBAS KUCJIOTHI, [NIMIUH, aJlaHUH, MaibTo3a, (PYyKTO3a, AHWIMH, TUBUHUII, U30NIPEH, XJIOPOIpPEH,
CTHPOJI U APYTHE);

c(OPMHPOBAHHOCTh yYMEHUS OMNPEIENATh BUJ XMUMHUYECKOH CBSI3M B OPTaHUYECKUX COCIUHEHHSIX
(KOBaJIeHTHAsl U MOHHAS CBsI3b, G- U T-CBA3b, BOJOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTb YMEHUS IPUMEHATH MOJ0KEHUS TEOPUU CTPOEHUS OpraHMYecKuXx BemecTB A. M.
BytiiepoBa 11t 00bsICHEHHS 3aBUCUMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOCHMUS;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOEHUE, (PU3NYECKHE U XHMHUYECKHE
CBOMCTBA THUNMYHBIX IPEACTABUTEIEH pa3IM4HBIX KIACCOB OPraHMYECKUX BEIIECTB:  AJIKAHOB,
LUKJIOAJIKAHOB, AJIKCHOB, AJKaJWECHOB, QJIKUHOB, apOMAaTUYECKUX YIIIEBOAOPOJOB, CIIUPTOB, albACTUIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, HMPOCTBIX U CJIOXKHBIX 3(UPOB, >KUPOB, HUTPOCOECIUHEHUN U aMHHOB,
aMUHOKHCIIOT, OEJIKOB, yrieBoJ0B (MOHO-, IM- M MOJMCAXapHI0B), UIUIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEX/y HUMHU YPaBHEHHSMM COOTBETCTBYIOIIMX XMMHUYECKHUX DPEAKIMM C MCIOJIb30BAHHUEM CTPYKTYPHBIX
bopmyu;

c(OpPMUPOBAHHOCTh YMEHHS MOATBEPKIaTh Ha KOHKPETHBIX IpHUMEpax XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COETUHEHHUI OT KpaTHOCTU U THUIIA KOBAJIEHTHOU CBA3M (G- U T-
CBSI3M), B3aHMHOTO BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh yMEHHSI XapaKTEePU30BaTh MCTOYHUKH YIJIEBOJOPOJHOTO CHIPbS (HEPTB,
NPUPOAHBIN Ta3, yroyb), CHOCOOBI €ro mnepepaboTKM U MpakTHUYeCKOe NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh BJAJIEHUS] CHCTEMOW 3HAHUM O €CTEeCTBEHHO-HAy4YHBIX METOJaX IO3HAHHUS —
HAOJIOCHNH, W3MEPEHUH, MOJECIMPOBAHUM, OHKCIEPUMEHTE (PEaIbHOM M MBICICHHOM) W YMEHHUs
MPUMEHSITh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI TMPUMEHSITh OCHOBHBIE ONEpallii MBICIUTEIbHOW JAESITETbHOCTH —
aHaJIM3 U CUHTE3, CPaBHEHUE, 0000IEHNE, CUCTEMATU3ALMIO, BEISIBICHUE PUYMHHO-CIICICTBEHHBIX CBS3€i
— JI7I1 U3YYEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh yMEHHUMN: BBISBIATH B3aUMOCBS3b XUMHYECKMX 3HAHUW C TOHATUSMU U
NPEJCTaBICHUAMU JAPYIMX €CTECTBEHHO-HAYUHBIX MpEAMETOB i Oojieeé OCO3HAHHOIO IOHMMAaHUS
CYLIHOCTH MaTEpUaIbHOIO €JUHCTBA MUPA, UCIOIb30BaTh CHCTEMHBIE 3HAHMS 10 OPIraHUUYECKON XUMUU AJIS
OOBSICHEHUS U IPOTHO3UPOBAHUS SBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPO/LY;

C()OPMHUPOBAHHOCTb YMEHHUH: MPOBOAUTH PACUYETHI MO XUMHUYECKHUM (OpPMyIaM M YPaBHEHUSIM
XUMHUYECKUX PEAKIMHA C MCIOJIBb30BaHUEM (U3NYECKUX BEIMYMH (Macca, O00bEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacué€Thl IO HaXOXKICHHIO



XUMHUYECKON (OpPMyJIbl BEIIECTBA IO M3BECTHBIM MACCOBBIM JOJSIM XMMHUYECKHX 3JEMEHTOB, MPOIYKTaM
CrOpaHus, INIOTHOCTU I'a3000pa3HbIX BELLECTB;

c(OPMHPOBAHHOCTh YMEHMIA: TPOTHO3MPOBATh, AHAIM3UPOBATH W OICHMBATH C MO3UIMN
HKOJIOTUYECKOM 0€30MacHOCTH MOCIEACTBHUsI OBITOBOM M NPOMU3BOJCTBEHHOM JESATEIbHOCTH YellOBeKa,
CBSI3aHHOW € IMepepabOTKONM BEIECTB, HCIOJIb30BaTh IOJYYEHHbIE 3HAHUS JUId NPUHATHS TPAMOTHBIX
penieHnii mpooJieM B CUTYAIUIX, CBI3aHHBIX C XUMHUCHH;

c(OPMHPOBAHHOCTH YMEHUI: CAMOCTOSTENBHO TNIAHUPOBATH U MPOBOAUTH XUMUYECKUN IKCIIEPUMEHT
(moslyueHre W M3y4CHHE CBOMCTB OPraHMYECKHUX BELIECTB, KAaUECTBEHHbIE pEAKLUH YIJIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOJCOIEPKALIMX OPraHMYECKUX BEILECTB, PEIICHHUE JKCIIEPUMEHTAIBHBIX
3aja4 MO0 PACMO3HABAHUIO OPTaHUYECKUX BELIECTB) C COOIIOJCHUEM IpaBHJ 0€30IacHOTO OOpaleHHs c
BEIIECTBAMH U JIAOOPAaTOPHBIM 00OpYAOBaHHEM, (OPMYIMPOBATH II€Tb HCCIEAOBAHUS, MPEICTABIATH B
pa3nuyHON GopMe pe3ysbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

Cc(OPMHUPOBAHHOCTb YMEHUII:

co0JII0IaTh TIPaBUJIa YKOJOTHYECKH LEIecO00pa3HOTo TOBEACHUS B OBITY M TPYIOBOU JEATEILHOCTH
B LIEJISIX COXPAHEHUsS CBOETO 3/10POBbs, OKPYKAIOIIEH IMPUPOJHON CPENbl U JTOCTUKEHUSA €€ yCTOMYUBOIO
pa3BUTHS,

OCO3HAaBaTh ONACHOCTb TOKCUYECKOI'O JEHCTBUS HA )KMBBIE OPraHU3MBbI OIIPENEIEHHBIX OPTaHNYECKUX
BEILIECTB, TOHUMas cMbIch nokazaress [1J1K;

aHAJIM3UPOBATh LEIECO00PA3HOCTh NMPUMEHEHHSI OPTaHUYECKUX BEIIECTB B IPOMBILUIEHHOCTH U B
OBITY C TOUKHU 3pEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHUMN: OCYILECTBIIATH LI€JIEHAIIPABICHHBIN MOMCK XUMUYECKOH MHpOpMaLu B
pPa3NMYHBIX HMCTOYHUKAX (Hay4yHas M ydeOHO-HaydHas JHMTEparypa, CPeACTBa MacCOBOM WH(pOpMAaINH,
WuTepHer u Jpyrue), KpUTUUYECKH aHAIM3MPOBATh XMMHUYECKYI0 HH(OpMalluio, nepepadarbiBaTh €€ U
UCMOJIb30BaTh B COOTBETCTBUHU C IOCTABJICHHON Y4eOHOM 3a1a4ei.

Ne HaszBanmue (TeMbI) MOy 151 KoanuectBo N3 Hux
1acos TEOpHsl | MpPaKTUKa

1. BBenenue 2 1 1
2. Teopust CTpoeHUsI OPraHUYECKUX COCTUHEHHM. ) 3 2
3. VYrneBo1oposl 7 3 4
4. Kucnopoacoaepxaniye opraHu4eckue BelecTBa 16 5 11
5. A3o0Tcoaepikallue OpraHnyecKrue BeIecTBa 4 2 2

OO111ee KOIMYECTBO YaCOB 34 14 20

Paznen I1. COAEP) KAHUE YUEBHOI'O KYPCA
(Xumus. 10 knacce)

Beenenne. (2 yaca)

Beenenue. O6mue TpeOoBaHus K PEIIEHUIO 3KCIEpUMEHTANIbHBIX 331a4. OdopmiieHue pe3yabTaToB
XUMHUYECKOTo 3KcnepuMenTa. [lpaBuna TexHuku 6e30macHOCTH

Tema 1. Teopusi cTpoeHHsI OPraHMYecKHX coeanHeHuii. (5 yacoB)

OcCHOBHBIE TOJIOKEHHUSI TEOPUM XUMHYECKOro cTpoeHusa. CocTaBieHHUE I'OMOJIOTOB, H30MEPOB,
CTPYKTYPHBIX ()OPMYII IO HA3BaHUSAM BellecTB. [ [pUHIUIIBI TOCTPOCHUS Ha3BaHUN OPTaHMYECKUX BEIIECTB

Tema 2. Yruesogopoasl. 7 4acoB)

XUMHUYECKUE CBOMCTBA aJIKaHOB, aJIKCHOB, AJIKMHOB, aJIKaIMEHOB, O€H30J1a; KAaUeCTBEHHbIC PEaKIIUH,
M30MEpPHsl, HOMEHKIIATypa yIIIeBOJOPONOB. X mprMeHEHNEe Ha OCHOBE CBONCTB.



Tema 3. Kuciopoacoaep:kamue opranudeckue coeqnHeHus. (16 yacon)

XUMHYECKHE CBOﬁCTBa, KauCCTBCHHBIC pPCaKIMUM, HWMCHHBLIC PCAKIMU CIIMPTOB, aJIbACTUAOB H
KETOHOB, KapOOHOBBIX KHUCIIOT, ()eHOJOB. BnusiHHE CTpOeHHs HAa XHUMHYECKHE CBOMCTBA BEIECTB.
Brruncienue konudecTBa HN30MCPOB, HAXOXKJACHUC q)OpMyJI BCIICCTB I10 U3BCCTHHBIM MACCOBBIM JOJISAIM HIIU
MMpoaAyKTaM CropaHus. CocraBiienue u PCIICHUEC T'CHCTUYCCKUX LCIIOYCK PA3HBIX BUOOB.

Tema 4. A3oTcoaep:kaiue opraHuueckue coeqnHenns. (4 yacon)

AMUHBI, aMUHOKHUCIIOTHI, OEITKH, HYKJIIENHOBBIE KHCIIOTHI..



Pa3znen |l1l. TEMATUYECKOE IINIAHUPOBAHHUE
Y4ebHblii kypc «XumMudeckuii npaktukym», 10 kiacc

Ne KoanuecTBo yacos
Tema ypoka [MarTa usyyenus
n/n Bcero
[TpaBuia TexHuku 6ezonacHOCTH. OCHOBHOE
1. nabopaTopHoe 000pyI0BaHUE. 3HAKOMCTBO C 1
00opyoBaHEeM J1a0OPATOPUH.
[IpakTuueckas padora Nel. OcoGeHHOCTH
2 OpraHWYECKUX BelecTB (0e30macHbIe METOIbI 1
paboTHI C TOPIOYMMU BEIIECTBAMH ).
[MpakTudeckas padora Ne2. "KoncTpyupoBanue
3. [IApOCTEP>KHEBBIX MOJIENIeH MOJIEKYII 1
OpraHWYEeCKUX BEecTB"
[MpakTudeckas padora Ne2. "KoncTpynupoBanue
4, [IApOCTEP>KHEBBIX MOJIENIeH MOJIEKYII 1
OpraHUYECKUX BEIeCTB"
S. Pemienne npakTM4eCcKUX U pacYETHBIX 3a1a4 1
6 Cemunap 1 "CtpoeHne opraHnuecKkmx 1
' coeMHEHUI". Bompocsl U yrpaXxHeHus
7 Cemunap 1 "CTpoeHne opraHnuecKmx 1
' coenuHeHuil". 3agaun
OKTaHOBOE YHMCIIO PA3TUYHBIX aJIKaHOB
8. (9K0JIOTHYECKHUE TTPOOIIEMBI, CBSI3aHHBIE C 1
TOTLIIMBOM, pa3uBaMu HEPTH).
[Tpaktnyeckas padora Ne 3 "Omnpenenenue
9. KaueCTBEHHOT'0 COCTAaBa OPTaHMYECKUX 1
coequHeHuin"
[Tpaktuueckast pabota Ne4. [Tonydyenue u
10. XUMHUYECKHE CBOMCTBA aJIKAHOB (METaH KakK 1
HKOJIOTMYECKU O€30MacHOe TOTUIHBO).
11. [IpakTuueckast padota Ne5. Cunre3 6poMdTaHa. 1
12 HpaKaneVCKaﬂ pabota Ne6. [Tonyuenue sTuiieHa 1
U €ro CBOMCTBA.
13 [IpakTrueckas pa6OTfl Ne7. ITonmyuenune 1
aleTUJICHA U €T0 CBOMCTBA.
14. ['eneTndeckast CBSI3b MEXKIY Pa3TnIHBIMHU 1
KJIaCCaMU YTJIEBOJOPOIOB
15 Cemunap 2 "Yruesogoposl". Bonpocs! n 1
YIPaKHCHUS
16. Cemunap 2 "YraneBomopoasl". 3agaun 1
[Tpaktuueckas padota Ne§. CBolicTBa
17. O/IHOATOMHBIX CIIUPTOB (BO3ACHCTBUE HA KUBbIE 1
OpPraHU3MBbl HU3IIUX CIIUPTOB).
[IpaxTuueckas pabora Ne9. KauecTBeHHbIe
18. pEeaKIy Ha MHOTOATOMHBIE CITUPTHI U (DEHOJIBI 1

(9KoJIOTMYEeCKH Oe30IacHbIe MaTepHallbl Ha




19.

20.

OCHOBE (heHOJIa, BO3/ICHCTBHE HA OPTaHU3MBI
STUJICHTJIUKOJIS ).

[IpakTuueckast padora Nel0. Pemmenue
SKCTICPUMEHTAIBHBIX 337124 [0 OPraHuYECKOM
XuUMUH 110 TeMe «CIUpTh U PEHOIBIY.
[IpakTudeckas padora Nell. Anbaeruant
(pusmonornyeckoe BO3EHCTBHUE aTbJCTHIIOB).

21.

ITpakTrueckas padora Nel2. M3yueHue cBOWCTB
KapOOHOBBIX KUCIIOT (Oe30omacHoe oOpalieHue ¢
YKCYCHOHM KHUCIIOTOM).

22,

23.

24,

25.

[Tpaktuueckas padora Nel3. [Tonyuenue
MIPOCTBIX M CIIOXKHBIX 3(PHUPOB.

[TpakTiueckas pabota Nel4. CBoiicTBa BBICIINX
KapOOHOBBIX KHCIIOT.

[IpakTrueckas padora Nel5. CoiicTBa MbLIa
(HapyILIeHUs! SKOCHCTEM IIPU BO3JCHCTBHU
MBUIBHBIX PACTBOPOB).

[IpakTuueckast padora Ne 16. Pemenne
9KCTIIEPUMEHTAIBHBIX 33/1a4 110 TeMe:
«Kucnopoacoaepxaiye opraHu4ecKre
BEILIECTBAY

26.

27,

[TpakTrueckas padota Ne 16. Pemenue
HKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME:
«Kucnopoacoaep:xaiiue opraHnyecKue
BEII[ECTBAY

[IpakTuueckas pad6ora Nel7. ['maponus ;xupoB
(mpeBpalleHue JKUPOB B )KUBBIX OpraHU3Max).

28.

29.

30.

31.

[Ipaktrueckas padota Nel8. Cucremaruueckuit
KAaueCTBEHHBIN aHAJIN3 UCKYCCTBEHHBIX
MOJINMEPOB.

Cemunap 3 "Kucnopoacoaepsxaiue
OpraHUYeCcKHe COEAMHEHUS: CIIUPTHI, (PEHOBI,
npoctsie 3¢upsl". Bonpock! n ynpaxHeHus.

[TpakTrdeckas padota Nel19. CBoiicTBa TITIOKO3BI U
caxapo3sl (0ronoruueckast 3 HaUMMOCTh TITFOKO3bI
U caxapo3bl).

[Mpaktudeckas padora Ne 21 "Pemenue
AKCIEPUMEHTAJIbHBIX 33/1a4 110 TEME:
"PacniozHaBaHKe KUCIOPOACOIEPHKAIIUX
OpPraHMYECKUX COCAUHEHUN"

32.

33.

[IpakTuueckas padora Ne 22 "Perenue
SKCTIEPUMEHTAIBHBIX 337124 110 TeMe "AMUHBI

[IpakTuueckas padora Ne 23 "Perenue
SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "benku'.

34.

[Tpaktuueckas padota Ne 24. Pemenue
3KCH€pI/IMeHTaJIBHI:IX 3a1a4 I10 TECMEC
"Pacnio3HaBaHKe OpraHU4eCKUX COEAUHECHMIT"




Paznes 1V KoMmniiexke opraHu3alinoHHO-NIeJarorui4ecKux ycJI0BuH

Jjis ycTienHoM peanu3anuy JaHHOK poTrpaMMbl HEOOXOIUM PSIJT yCIIOBHIA:
Obopyoosanue HAHO-nabopamopuu:

1.MarnuTHas Memaika ¢ moJIorpeBoM

2. AucTIIIsTOp 1a00paTOPHBIA

3.HarpeBaTrenbHas TIMTKA

4.Bopsinas 6aHst

5.lentpudyra

6.MydenbHas niedb

7.JJabopaTopHbIe BeChl

8.AHaTUTUYECKHUE BECHI

9.CTepeoMUKPOCKOI

10.Metamnorpaduyueckuii MUKPOCKOIT UCCIIEI0BATEILCKOTO Kiacca
11. Hudposas nadopatopus «Xumus» npoduiabHas s megarora

Cnmcok Jureparypbl
1. Anptmiysiep, I C. Haiitu unero. BBeagenme B Teopuro pelieHus M300peTaTelbCKUX 3aaad. —
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2013. - 56 c.

6. Jlaboparopus Kora [Ipénuurepa. OO6pazoBarenbHast nporpamma HIKOJIBHOTO

JOTIOTHUTEIBLHOTO 00pa3oBaHusi U Meroandeckue pekomennanuu kK Hedt / Tlom pen. E.M.KazakoBoit —
CII6.: lIxonbHas aura, 2015. — 76 c.

7.  JlaBpeHThEB AlT. BosmoxHOoCTH C3M «NanoEdukator». — CII6: AHIIO
«IxonpHas nmuray. 2013. — 35 c.

8. JlwOmuuckas M. E. STEM B miKoie W HOBbIE CTaHIAPTHI CPEIHETO ECTECTBEHHOHAYYHOTO
obpazoBanust B CIIIA / IIpobnemsl mpenojgaBaHus ecTecTBo3HaHMs B Poccuum 3a py6exxom / Ilon
penakuueit [lerposoit E. b. - M .: IEHAH/I, 2014 - 160 c. - C.6-24(IIcuxonorusi, negaroruka, TeXHOJIOTHS
o0yuenus. Ne 44)

9. Maromkna ~ A.M. [IpoGiemHbIe CUTyaluu B MBILJICHUA U oOyueHuH. —
M.:«Ilemarorukay, 1972. — 168 c.

10. IlIxona m OW3HEC: OMBIT B3auMoJieiicTBHsA. YeTsIpe mara K
TeXHonpeAnpruHUMaTenscTBy. COopHHMK / ABTOpbI-cocTaButenu DmnmteitH M.M., FOmkoBA.H. — CII6:

AHIIO «IlIxonsHas muray, 2014. — 96 c.
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CITHCOK PEKOMEHJYEMOH JIHTEPATYPbI

. I'apa H.H., I'abpyceBa H.M. Xumus. 3agaunuk c¢ «nomomuukom». 10-11 kiaccel - M.: [Ipocemenue,

2013r.
. Ky3emenko, U. E. Tectsr mo xumun. 8-11 kmaccer: yuebnoe nocobue / H. E. Ky3pmenko, B. Epémun. -

M. : Dx3amen, 2014.

. CaBun, I'. A. Onumnuannsle 3agaHusi 1o opranumdeckod xumuu. 10-11 xmacesr / I A. CaBuH. -
Bonrorpan: Yuurens, 2022.

. CaBun, I'. A. Onumnuansele 3aiaHus 1o Heopranuyeckoil xumuu. 9-10 xmaccet / I'. A. CaBun. -
Bonrorpan: Yuurens, 2022.

. HoBniit pennerutop no xumun/ nox pea. A.C. Eroposa.- Poctos-na-Jlony: ®enukc, 2022.-762 c.
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