MNOACHUTEJIBHASA 3AIINCKA

PaGouast nmporpamMmma y4yebHOro kypca «lIpakTukym 1Mo XuMuu» Ha ypOBHE
cpenHero ooOiero oopazoBanus pazpaboraHa Ha ocHOBe DeepaibHOro 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoii @eneparum», TpebOBaHUN
K pe3yJibTaTaM OCBOCHHs (perepasibHOi 00pa3oBaTeIbHON MPOTpaMMBbl CPETHETO
obmero oOpazoBanus(POIl COO), mnpencraBieHHbIX B DeaepalibHOM
rocygapcTBeHHOM oOpa3oBarenbHoM crangapre COO, OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3sutus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsxenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

[Iporpamma kypca «IIpaktukym no xumun»10-11 knacc npeaHazHayeHa st
npoduibHOH MOAroTOBKM yuammuxcs 10-11-X KkiaccoB ecTeCTBEHHO-HAyYHOIO
npoduiis. YueOHbIi Kypc pazpaboTaH B COOTBETCTBHH C TPOTrPaMMOM 1O XUMUH JIJIs
10-11 kyaccoB U HampaBlieH Ha peaju3alfio MPEEeMCTBEHHOCTH C MOCIETyOIINM
ATANOM MOJIYYEHUS! XUMUYECKOro 00pa30BaHMs B pAMKax U3y4YEHUs CHELUaTbHBIX
CCTECTBEHHO-HAYYHBIX M XHMHUYCCKUX IUCIUIUIMH B BYy3aX W OpraHU3AIMAIX
cpenHero npogeccuoHanpHOro oOpa3oBaHus. B 3TON cBsS3M u3ydeHue Kypca
OpPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha PACIIUPEHUE U YTITyOJIeHIE TEOPETUIECKOM
U IPAKTAYECKOU MOArOTOBKY O0YYaIOIIUXCs, BEIOPABIINX ONpeAeIEHHBIN Mpoduiib
0oOy4eHHsI, B TOM YUCJIE C NEPCIEKTUBON NOCIEAYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B Opranuzaiusx npodeccruonansHoro oopazoBanus. Hapsmay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mimaHUPYEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBHOM MPOTPpaMMBbI CpeAHEro oO0Iero oOpa3oBaHHS
W3y4YEHUE Kypca OpPHEHTHPOBAHO TAaKK€ Ha pElICHHWE 3a7ady BOCIHUTAHHS U
COLIMAIIBHOTO  pa3BUTHUS  oOywaromuxcsi, Ha  (QOpMHUpOBaHME Yy  HHX
OOIIEUHTEIICKTYaIbHBIX YMEHHUM, YMEHUM pallMOHAU3AlNKA y4eOHOTO Tpyla H
0000IIEHHBIX  CIOCOOOB  JICATCIBHOCTH, HMMEIOIMMX  MEKIUCIUTIIINHAPHBIH,
HAJMPEIMETHBIA XapaKTep.

Kypc paccumtan mia umcnone3oBanusa B 10-11 kmacce mnst pacmmpeHus
OTIOPHBIX CJIOXKHBIX TeM Kypca xumMuu. Kypc mpus3BaH pa3BuBaTh HHTEPEC K ITOU
HayKe, GOPMHUPOBATh HAYYHOE MUPOBO33PEHUE, PACIIUPATH KPYT030p yUAIIUXCs, a
TaKk)Ke CIIOCOOCTBOBATh CO3HATEILHOMY BBIOOPY >KM3HEHHOro myTu. M3ydenue
Kypca OyJeT crocoOCTBOBATh PAa3BUTHIO 3KOJOTMUECKOW KYJNbTYphl yYalIMXCA,
OTBETCTBEHHOT'O OTHOUIEHUS K MPUPOJE, 0OOCHOBBIBAET HEOOXOAUMOCTb BEICHUS
30pOBOr0 00pa3a >KM3HHU ISl COXpaHEHMs 310pOBbA. YMEHHE pellaTh 3aJauu
yTIIyOJIGHHOTO YPOBHS TMO3BOJST TIIyO0Xe W3Y4YUTh, MOHSATH, OCMBICIUTh MHOTHE
XUMHUYECKHE MTPOLIECCH U 3aKOHOMEPHOCTH.

B nmnnane peanu3anuu MnepBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOLIUX
GyHKUIMIA LETOCTHOM CHCTEMBbl CPEIHEro oOmero oOpa3oBaHUs NpPHU W3YUYEHUU



Kypca «IIpakTUKyM 10 XUMHUU» 0COOYIO aKTYaIbHOCTh MPHOOPETAOT TAKHE LIEITH
W 3a71a4U, KakK:

e BOCHHUTaHME YOEXKAEHHOCTH B TII03HABAEMOCTH SBJICHUHA MPHUPOJIBI,
yBOXEHUS K TIpolleccy TBOpPUECTBA B OOJACTH TEOPETHUECKUX U
NPUKIAJHBIX HCCIENIOBAaHUNA B XUMHUH, (HOPMUPOBAHHE MHUPOBO33PEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHE MOTHBAaUUMU K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHHIO  Ha  OCHOBE  YCBOCHUS
00I11e4eNIOBEYECKUX [ICHHOCTEH;

e Dpa3BHUTHE NMO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUECKHUX
crocoOHOCTe oOydJaronuxcsi, (GOPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CcaMO0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO YCHEIIHON MpOo(hecCHoHaNbHON 1 0OLIECTBEHHON JNEATENIbHOCTH,
OTBETCTBEHHOTO OTHOILUEHUS K CBOEMY 3J0pPOBBbIO M MOTPEOHOCTU B
3I0pPOBOM 00pa3e KU3HHU;

o (GopMHUpOBaHHE YMEHHA W HABBIKOB Pa3yMHOTO TMPUPOAONOIH30BAHHUS,
pa3BHUTHE YKOJIOTUYECKOMN KYJIbTYphl, MPUOOPETEHNE OMBITa OOIIIECTBEHHO-
M0JIE3HOM 3KOJIOTUYECKON JeSITENbHOCTH.

OOmiee 4ncia0 4acoB, MPETyCMOTPEHHBIX s u3ydeHus kypca «lIpaktukym 1o
XUMHI» Ha YPOBHE CpeAHero o0Iiero oopasoBanus, coctanisier 136 gacos: B 10
KJacce — 68 JacoB (2 Jaca B Hezieno), B 11 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKAHUE OBYUEHUA

10 KUIACC

OPT'AHUYECKASA XUMUSA
Tema 1. BBenenue (2 yaca)

BBengenue. 3HAaKOMCTBO C LEMSAIMM M 3aJadyaMd Kypca, €ro CTPYKTYpPOH.
CpaBHEHHE OPTaHUYECKUX COEUHEHHUN C HEOPTaHUYECKUMU.

Tema 2. OcHoBbI opranuyeckoid xumun (12 yacon)

Teopuss CTpOEHHMS OpPraHUYECKUX COCAUHEHUMU. YTIIEPOIHBIA  CKEJeT.
Pagukanel. @OyHKUMOHANBHBIE TPYIINbL. [ OMOJIOTMYECKHM PN, TOMOJIOTH.
CrpykrypHas n3omepusi. TUIBI XUMUYECKUX CBA3EH B MOJIEKYJIAX OPraHUYECKHUX
COCIMHEHUH. YTpaKHEHUS 10 COCTABJIEHUIO CTPYKTYPHBIX (OPMYJT H30MEPOB
YTJIEBOJOPOIOB.

Krnaccudukanus 1 HOMEHKIIaTypa OPraHMYECKUX COCIMHEHUA.

Haxoxnenue MOJEKyIIpHOH (QOPMYJIbI OPraHUYECKOTO0 COCAUHEHHS TIO0
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAILIUX B €T0 COCTaB, HAX0XKIEHHE MOJIEKYJISIPHOM
(bOpMyIIBI OPTaHMYECKOTO COSTUHEHMUSI TI0 Macce (00BEMY) TPOTYKTOB CTOPAHUS, TI0
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) NPOAYKTOB PEAKUMU W/HIM HCXOJHBIX
BEILIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYJIbl OpPraHUYECKOro BELIECTBA Ha
OCHOBE €r0 XMMHUYECKUX CBOMCTB WJIM CIIOCOOOB IMOJIYyYEHHUS, ONpPEEICHUE 10U
BBIXOJIa IPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

Tema 3. YrieBoaopoasl (18 yacos)

YrneBogopodbl: anKaHbl, alKEHbl M JUEHBI, AJKHHBI, aApEHbl. XHUMUYECKHUE
CBOMCTBA M CHOCOOBI MOJYy4YeHUs yriaeBoaopooB. CocTaBleHHE YpaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKINM C YYACTUEM OPraHUYECKUX BEUIECTB.
3aaun MOBBIIIEHHOTO YPOBHS CIIOXKHOCTH IO TeMe «YTJIEBOJIOPOIbD» (aTKaHBI,
QJKEHbI, JIUEHbI, QJIKUHbI, apeHbl). KoMOMHHMpOBaHHBIE 3aJadyd IO TEME
«Yraesoaopone». [IpaBuna 6e3o0nacHOCTH NpU padOTe ¢ €IKUMH, TOPIOYHMH U
TOKCUYHBIMM  BellecTBaMHM. KayecTBEHHbIE peakuMd Ha  HENpeleTbHbIE
COCIMHEHHS.

Tema 4. Kuciiopoacoaep:xamme oprannyeckue coequHeHus (20 yacon)

Kucnopoaconepxaiiyie COeIMHEHUS: OJJHO- U MHOTOATOMHBIE CIUPTHI, (PEHOII,
aNbJETUbI, OJHOOCHOBHBIE KapOOHOBBIE KHUCJOTHI, CIIOXKHBIE S(UPHI, KUPHI,
yraeBoJibl. XMUMHUYECKHE CBOMCTBA M CIOCOOBI MOJYUYEHHUsI KUCIOPOA0COIEPIKALIIX
OpraHUYECKuX BEILIECTB. Kom6unnpoBaHHbIe 3a/1a4u o TEME
«Kucnoponoconepxaiye opraHudyeckue BemecTBa». KadecTBeHHblE 3a1auu U
3a/1a4yM Ha T€HETUYECKYIO CBS3b KUCIOPOJICOAECPKALIUX OPraHUYECKHUX BEIIECTB U
YTJIEBOAOPOJIOB.

Tema 5. A3zorconep:kammue coennHenus (10 yacon)

A30Tco/iepKalllie COSTUHEHUS: aMUHbI, AMUHOKHCIIOThI, OEJTKHU.

KauecTBeHHbIE peaklMy Ha a30TCOIEPKAIINE COSAMHEHUS.
Tema 6. B3aumocBs3b OpraHu4ecKuX coeuHeHuni (6 4acon)
B3auMocBs3b OpraHu4eCcKuX COCIUHEHUH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA
Tema 1. OcHOBHBbIE IOHATHS U 3aKOHBI XUMUH (8 YacoB)

OCHOBHBIE€ CTEXMOMETPUUECKUE MOHATUS M 3aKOHBI XMMHUU. ['a30BbI€ 3aKOHBI.
3akoH ABOTaApO U €ro cieacTBus. BoiBoa (hopmys1 BEIIECTB MO0 MAaCCOBBIM JOJISM



XUMUYECKUX 3JIEMEHTOB.
Tema 2. PactBopsl (12 yacoB)

PactBopbl. PactBopumocTs. CriocoObl BbIpaKE€HHUSI KOHIIEHTPAIIMH PAaCTBOPOB:
MaccoBas [J0JI1 pacTBOPEHHOIO BEUIECTBA. 3aJadd Ha pacTBOpbl. MaccoBas u
oObEMHasl 1011 KOMIIOHEHTOB B pacTBope. [IpaBuiao cMemmuBaHHUS pPacTBOPOB.
MousipHass KOHLEHTpauus. PacdeTsl 10 ypaBHEHUSAM pEaKlMil, NPOTEKarolue B
pacTBOpax.

Tema 3. OkuCANTEIBLHO-BOCCTAHOBHUTEIbHBIE peakiun (10 yacos)

CocraBiieHue OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAaKINUA OpPraHU4YEeCKUX M
HEOPraHWYECKUX BEIIECTB. DJIEKTPOHHBIN OanaHCc U METOA Mosypeakiuil. PacueTsl
10 YPaBHEHUSAM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIH.

Tema 4. PacueTnbl 10 ypaBHEeHHUsIM XUMHYeCKHX peaknuii (38 yacoB)

Pacuérel: Macchl BemiecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, MACCE UM 00BEMY OJTHOTO M3 YUACTBYIOLIUX B PEAKI[MH BEIIECTB, MACCHI
(06bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECJIU OAHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIUU, €CIIU OJTHO
U3 BEIIECTB JIAaHO B BHJE pacTBopa C OINPEAEIEHHOW MacCOBOM JOJIeH
PacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIICHTPAIIMH BEIIECTBA B
pacTBOpe, NOJIA BBIXOJA IIPOJYKTAa PEAaKUUH OT TEOPETUYECKH BO3MOYKHOTO.
PacueTsl o TepMOXUMUYECKUM ypaBHEHUAM. OnpeiesIeHue coCTaBa CMECH. 3a1auu
Ha cMecu. BbiBoa (opmyibl BellecTBa MO pe3ysbTaTaM XHMHUYECKOW pPEaKIMH.
BeiBon ¢opmynbl  BemecTBa 1O pe3ysibTaTaM e€ro cropanus. Pemenue
KOMOMHHUPOBAHHBIX 3a/1a4.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI YUHEBHOI'O
KYPCA «IIPAKTHUKVYM I10 XUMUN» HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbBTATbBI

B CcOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHMS yueOHOTO Kypca «lIpakTukyM mo XumMum» Ha
YPOBHE CpeaHero oOIero oOpa3oBaHUs BbIACIEHBI CIEIYIONIME COCTaBIIAIOIIME:
OCO3HAHHE O0YUYAIOIUMHUCS POCCUICKON TPaXKITAHCKON MIEHTUYHOCTH; TOTOBHOCTH



K CAMOpPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO; HATMYUE MOTHUBALIUM K
0o0y4eHHI0; TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWIaMd W HOPMaMU TIOBEACHUS; HaIUYHC
MIPaBOCO3HAHUS, IKOJIOTHYECKOU KYJIbTYpPbI; CHIOCOOHOCTh CTaBUTh 1IN U CTPOUTH
’KM3HCHHBIC TIJIaHbI.

JIngyHOCTHBIE Pe3ybTaThl OCBOCHHS YUeOHOTO Kypca «IIpakTUKyM Mo XUMHUH»
OTpaXaroT CHOPMUPOBAHHOCTH ONbITA IMO3HABATEIbBHOM W IPaKTHUYECKOM
JEATETPHOCTH  OOydYaromuxcsi B TpoOIlecce peanu3anmud  00pa3oBaTeILHOM
JIESITCIbHOCTH.

JIngHOCTHBIE PE3yIbTAaThl OCBOCHHS YUeOHOTO Kypca «IIpakTUKyM Mo XUMHUH»
OTpaXarOT CHOPMUPOBAHHOCTH ONbITA IMO3HABATEIbBHOM W IPAKTHUYECKOM
JEATETPHOCTH  OOydYaromuxcsi B TpOIecce peanu3amud  00pa3oBaTeILHOM
JIESITCAHOCTH, B TOM YHUCJIC B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HaHUS 00YYAIOIIMMHUCSA CBOUX KOHCTHUTYIIMOHHBIX MPaB U O0S3aHHOCTEH,
YBa)KEHUSI K 3aKOHY U IIPaBOIOPSAJIKY;

NPEACTABICHUSI O COLMAIbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JACATEILHOCTH MPU CO3JaHUH YUCOHBIX
MIPOCKTOB, PEIICHUM YYCOHBIX M MTO3HABATEIBHBIX 3a/1a4, BHITIOJHCHUH XUMHUUYECKUX
HKCTIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEpPEHHUS, JIOTHUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMUHbIX BUJIOB YUECOHOU NI€SITENHHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS .

IICHHOCTHOTO OTHOIIECHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIHIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUSI K TMPOIECCY TBOpYECTBAa B OOJACTU TEOPUM U MPAKTUYECKOTO
MPUJIOKEHUST XHWMHH, OCO3HAaHMUS TOTr0, YTO JIaHHbIE HAyKH €CThb pe3yJbTar
JUTUTEIbHBIX ~ HAOJIOJICHWM,  KPOIOTJIMBBIX  AKCIEPUMCHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEPECA U MO3HABATEIIBHBIX MOTUBOB B MIOJIYY€HUHU U MOCIEAYIOIIEM aHAJIN3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUSI;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIH, CBI3aHHBIC C XUMUUECKUMHU SIBJICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TMOBEJICHHE M TMOCTYNKH CBOUX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIIEICTBUI
MOCTYTIKOB;

4) GpopmMupoBaHus KyJIbTYPbI 310POBbSI:

MMOHMMAaHMUS IIEHHOCTEW 3I0poBoro W Oe3omacHOro oOpa3a  JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;



coOoicHUsT TIpaBWJl O€30IMacHOro oOpalleHuss ¢ BelIeCTBaMU B  OBITY,
MMOBCEHEBHOM XW3HU, B TPYJIOBOU JAECSATEIBHOCTH;

MOHMMAHUSl [IEHHOCTH MPaBWil MWHAUBUIYAJTBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICICTBUN W HENPHUATHS BPEIHBIX MPUBBIUCK (YIMOTpeOIeHUs
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHOMN KOMITIETCHTHOCTH B y4eOHO-HCCIIeI0BATENbCKOM
NEATEeIIbHOCTH, OOILIECTBEHHO MOJIE3HOW, TBOPUECKOM U APYTUX BUJIAX ICSITEIHHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYACTHE B PEIICHUH MTPAKTUUECKUX 3a7a4 COI[UATIbHOM
HaIPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IITKOJIbI);

WHTEpeca K MPaKTUYECKOMY HM3yYCHHUIO MPOQPECCUil pa3IMyHOTO pOjaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUIN IO XUMUHU;

YBQXXEHUS K TPYAY, JIOIAM TPyAa U PE3yJIbTaTaM TPYJAOBOU JIESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHIUBUAYAJIBHOM TpaeKTOpPUU
oOpa3zoBanus, Oynymiedl mpodeccur W peaau3aliuid COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENW K XMMHUU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTMYECKH 11eJIECOOOPA3HOT0 OTHONIIEHUS K MPUPOAC KaK HCTOYHHUKY
CYLIECTBOBAHMS KU3HU HA 3EMIJIE;

MOHMMAaHUSl TJI00ALHOTO XapaKTepa JKOJOTUYECKUX TpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON CPEJIbI;

OCO3HAHUS HEOOXOMMOCTH UCITOIB30BAHUS JOCTHKECHUN XUMUH VISl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIb30BAHNS;

aAKTUBHOT'O HEMPUATHS NEVCTBUN, TPUHOCALIMX BPEX OKPYKAIOIIEH TPUPOTHON
cpene, YMEHHsS TPOTHO3UPOBATh HEOJIArOMPUSATHBIC AKOJOTHUYECKUE IMOCTIEICTBUS
MPEANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBPAILATh UX;

HaJIMYMS Pa3BUTOIO IKOJIOTHYECKOTO MBIIIICHUS, YKOJOTUYECKON KYJIbTYpHI,
OTIBITA ICSATEIBHOCTH YKOJOTMYECKOM HAITPaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMHU B MO3HABATEJILHON, KOMMYHHKATUBHON U COLIMAIBHOM MPAKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTHUBOCTOSATH UACOJIOTMU XeMopoOouu;

7) HEeHHOCTH HAYYHOI0 MO3HAHMSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU
1 OOLIECTBEHHON NPAKTUKH;

MOHMMAaHUSl CHenupUKU XUMHUM KakK HayKd, OCO3HaHUsi €€ pojau B
GbOpMUPOBAHUM PAIMOHAJILHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MPEACTaBICHUST 00 OKpYXaloleM MHUpE KaK O €IMHCTBE MPUPOJBI U UYEIOBEKA, B
MMO3HAHUU TPUPOTHBIX 3aKOHOMEPHOCTEH M pelieHHH mpoOjieM COXpaHCHHS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COO0N 3HAUMMOCTH XUMUHU JIJISI COBPEMEHHOM ITUBUIIU3AIINNU
B €€ TyMaHUCTUYECKON HAIMPaBICHHOCTU W BAYKHOW POJIM B CO3JaHUU HOBOU 0a3bl
MaTepUaTbHOU KYJIbTYPhI, B PEIICHUH TI00aTBHBIX TPOOIEM YCTOMYMBOTO PA3BUTHS
YEJIOBEUYECTBA — CBIPhEBOM, DJHEPIETUYECKOM, MHUIIEBOM M SKOJIOTHYECKOU



0e30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, OOECIICYCHUH YCIOBHUM YCHEIIHOTO TpyJa U
HKOJIOTUYECKU KOM(OPTHOM KU3HU KAXKIO0T0 WiIeHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: ITOHUMAaHHS CYIIHOCTH METOJOB
MO3HAHMS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BaTh
MoJlyqaeMble 3HAHUS JJIA aHAIKM3a U OOBSCHEHUS SIBIICHUN OKPYKAIOLIEro MUpa U
MPOUCXOMSIINX B HEM U3MEHEHHUM, YMEHUs JellaTh 000CHOBAHHBIE 3aKJIFOUEHUS Ha
OCHOBE HAyYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C LEJBIO MOJTYYEHHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIIOJNBb30BaTh XHWMUYECKUE 3HAHUSA IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K NO3HAHUIO, UCCIEN0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM IO XUMHUU B
COOTBETCTBHHU C KM3HCHHBIMHU OTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B pazNuyHbIX cdepax npodeccuoHaIbHOU
NEATEIBbHOCTH.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHble pe3yJibTaThl OCBOEHUS MPOrpaMMbl Y4YeOHOro Kypca
«IIpakTuKyM O XMMHHU» Ha YPOBHE CPEIHETr0 OOIIEro 00pa30BaHus BKIIOYAIOT:

3Ha4YUMBbIC TUISL (dbopMupoBaHus MHUPOBO33PEHHUS oOyuaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAy4YHbIE MOHATHS, OTpPa)Karollue
LEJIOCTHOCTh HAYYHOM KapTUHBI MHpAa U CHEHU(PUKY METOJO0B MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHUs, SIBJICHHE,
IPOLECC, CUCTEMA, Hay4YHbIH (PaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClleJ0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIpyTHE);

yHUBEpCalbHble ydeOHble NeWCTBHS (ITO3HABATENIbHbIE, KOMMYHHKATHUBHBIC,
peryisTuBHbIE), oOecneunBaronye GopmMupoBanne (yHKIMOHATBHON IPaMOTHOCTH
U COLIMAJIBHOM KOMITETEHLIUH 00YYaIOIUXCsl;

CHOCOOHOCTH 00YUaIOUINXCS UCIOJIb30BaTh OCBOCHHBIE MEKUCIIUILTIMHAPHBIE,
MHUPOBO33pEHUYECKHUE 3HAHMSI W  YHUBEpCAJbHblE yuyeOHbIE  JICHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OTPAXalOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHbIMH  TO3HABaTEJIbHBIMM, KOMMYHUKAaTUBHBIMM U PEryJISTUBHBIMU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh M aKTyallu3upoBaTh  MpoOsemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATENBHOCTH, 3aJaBas MapameTpbl W KPUTEPUH HUX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C ITOCTABICHHBIMU LIENSIMU;

UCIIOJB30BaTh IIPU OCBOCHMM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHU:
BBIJICIIATh XAPAKTEPHBIE IMPU3HAKU IMOHATUH M YCTAHABIMBATh UX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATUSA AJI1 OOBSCHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUU

BBIOMPATHh OCHOBAHMSI M KPUTEPUH JIJISl KITACCH(UKAIIMY BEIIECTB M XUMUYIECKUX
peaxkuuu;

yCTaHaBJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U  MEXAY H3Y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyKJeHUS (MHAYKTHBHBIC, JCAYKTUBHBIC, TIO
aHaJIOTWHN), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PacCMaTPHUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHS;

NPUMEHSTh B MPOLIECCE MO3HAHUSI HCIOIb3yEMbIE B XMMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIETH, MPEOOPa30BBIBATH MOJICIBHBIE MPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) 3JIEMEHTa, XUMHU4YecKast (hopMyIia, ypaBHEHHE XUMUUECKON PeaKiiuy —
IpU pEUICHUH Y4YEOHBIX TMO3HABATENBHBIX W TMPAKTUYECKUX 3a7ad, MPUMEHSThH
HA3BaHHBIC MOJICJIbHBIC MPEACTABICHUS NSl BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIa/IETh OCHOBAaMH METOJOB HAYYHOTO TO3HAHMS BEHIECTB M XUMHYECKHX
peaKkuui;

dbopMyIUpOBATH LIEIH U 33]Ja4H UCCIIEA0BAHMS, UCIIOIH30BATh MOCTABIICHHBIE U
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOIIPOCH] B KAUE€CTBE HHCTPYMEHTA MO3HAHUSA
U OCHOBBI [Uisi (OPMHUPOBAHMSI THUIOTE3bl IO TIPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIQ/IETh HAaBBIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HAOIIOAATh 3a XOJIOM
polecca, CaMOCTOATENbHO IIPOTHO3MPOBATh €ro pe3yibTar, (OpMyIHpOBaTh
00O0OIIEHHS] ¥ BBIBOJIBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YJIhTaTOB MCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYCHHUYECKOM HCCIEIOBATEIbCKOM W MPOEKTHOM
JeSITEIbHOCTH, IPOSBISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOUCKY
METOJ/IOB pEIICHUsI MPAKTUYECKHX 3a/Jad, MPUMEHEHUI0 pa3JIMYHBIX METOJI0B
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAax wuHPoOpManuu (HAy4dHO-
NOMYJISIpHAsl JIUTepaTypa XUMHYECKOIO COJAEpXaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcbl MHTEepHeTa), aHanM3upoBaTh MH(POPMALMIO PA3NTMYHBIX BUAOB U (HopMm
MPEICTaBICHNS, KPUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

dbopMyIMpoBaTh 3ampoChl M MPUMEHSATHh Pa3IUYHBIE METOMBI MPHU TIOWMCKE H
orObope wuHPOpMANMK, HEOOXOMUMOW Ui  BBITIOJIHEHHS] y4eOHBIX  3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh ONBIT KCIOJB30BaHUS HH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBHIOMPATh  ONTHUMAIbHYIO  (OpPMY  MpPEICTaBICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);



UCTIONIb30BaTh HAYUHBINA SA3bIK B KAYECTBE CPEACTBA MPH paboOTe C XMMHUUYECKOM
uHpopMaren: TPUMEHITh MEXNpeaMeTHble (pu3nueckne W MaTeMaTUYECKHUe)
3HAKU ¥ CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI!

3aaBaTb BOIIPOCHI 110 CYHICCTBY O6CY)KI[3€MOﬁ TCMBI B XO0A€ Auajiora /M
AUCKYCCHUH, BBICKA3bIBATH UACH, q)OpMy.HI/IpOBaTB CBOH IIPCIJIOKCHUA OTHOCUTCIBHO
BBIITOJIHCHU S HpeﬂHO)I(eHHOﬁ 3aJadu,

BBICTYNIATh C IPE3EHTALMEN pEe3yJIbTaTOB II03HABATEIBHOM EATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHMKAMU IIPH BBIITOJIHECHUH
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTHUYECKON paboThl MO HCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3alii yueOHOro MpoeKTa, U (POPMyYIHUPOBATH BHIBOBI 10
pe3ynbTaTaM MPOBEAEHHBIX UCCIENOBAHUNA MyTEM COIIACOBAHMS MO3UIMN B XOAE
0OCyKIeHHUsI 1 0OMEHAa MHEHUSIMHU.

Pel"y.]'lﬂTl/lBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYLIECTBIATH CBOKO II03HABATEIIbHYIO
JEeATEIbHOCTh, oOmpenensas €€ Leau M 3aJadd, KOHTPOJIUPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH MpeAjaraéMblii  ajaropuT™M JEHUCTBUM TpHU
BBIMIOJJTHEHUM Y4e€OHBIX U HCCIEAOBATEIbCKUX 3aJad, BbBIOMpaTh Haumbojee
3¢ (deKTUBHBIA CMOCO0 UX pElIeHUus C y4€TOM MOJYYEHHs] HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBJISITh CAMOKOHTPOJIb JCSTEIHPHOCTHM Ha OCHOBE CamMoOaHallu3a U
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yIbTaThl OCBOSHUS ITPOrpaMMbl yaeOHOTO Kypca «IIpakTukym
M0 XMMHUU» Ha YPOBHE CPEJHEro 001Iero oopa3oBaHus BKIIIOUAIOT crienuduueckue
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEWCTBHUI MO OCBOEHUIO, MHTEPIPETAIIUU U
npeoOpa30BaHUI0 3HAHWUW, BHJIBI JCSITCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHMS M
NPUMEHEHUIO 3HAHWN B PA3IMYHBIX YYCOHBIX CHTYallUsX, a TaKXKe B pPEaTbHBIX
YKU3HEHHBIX CUTYAITUSX, CBA3aHHBIX C XUMHUEH. B mporpamme mo xumMuu npeiMeTHbIE
pe3ynbTaThl MIPEACTABICHBI TIO TO1aM U3yUCHUS.

10 KIIACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHHS Kypca « OpraHuyeckasi XUMUs) OTPakKaroT:

c(hOpPMHPOBAHHOCTh yYMEHUH: BBISBIATH XapaKTePHbIC NPU3HAKU TOHATHA,
YCTaHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIME IOHSATHUS IIPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHIA:



MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTAaBJIEHHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJ OPraHUYECKUX
BEILIECTB;

COCTABJISITh YPABHEHUS XMMHUYECKHX PEaKIUl U PaCKPbIBATh UX CYIIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKLIHM  TOCPEACTBOM  COCTaBIICHUS
AJIIEKTPOHHOTO ©OajlaHca JTHX pPEaKIud, peakiuil HOHHOTO oO0MeHa MyTEéM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3TOTABJIMBATh MOJEIIA MOJIEKYJ OPTAHUYECKHUX BEIIECTB JUJIS WILTIOCTPALUN X
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTpOEHUE, (pusnyeckue
M XUMHUYECKHME CBOWMCTBA THUIIMYHBIX MPEACTABUTENECH PpPA3IUYHBIX KJIACCOB
OpPTraHWYECKUX BEILIECTB: AJIKAHOB, IUKJIOAIKAHOB, aJKCHOB, AJIKAJUECHOB, aJIKUHOB,
apOMaTHYECKUX YTJIEBOJAOPOJOB, CIHUPTOB, albJETHIOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX U CIOXHBIX 3(QHPOB, KUPOB, HUTPOCOCAUHEHUH U aMUHOB,
aMUHOKHUCIIOT, OEJIKOB, YTIIEBOJOB (MOHO-, AU~ U MOJIUCAXAPUJIOB), WILTIOCTPUPOBATH
IEHETUYECKYI0 CBSI3b MEXAY HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMHYECKUX
peakInii ¢ UCMIOIB30BAHUEM CTPYKTYPHBIX (POpPMYII;

c()OPMHPOBAHHOCTh YMEHUS TMOATBEPKJIATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCAUHEHUN OT
KpPaTHOCTH U TUIA KOBAJEHTHOM CBSI3U (G- U T-CBSI31), B3aUMHOIO BIMSIHHS aTOMOB U
TPYI aTOMOB B MOJIEKYJaX;

c(hOpMUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHMU O €CTECTBEHHO-HAYyYHBIX
METO/aX MO3HaHUS — HaOJIOJEHUH, U3MEPEHUHU, MOJECIMPOBAHUHU, SKCIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(pOpMUPOBAHHOCTh YMEHUS MPUMEHATH OCHOBHBIE ONEPALIUN MBICIUTEIBHOM
NEATeIbHOCT — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IlEeHHE, CUCTEeMaTH3allMIo,
BBISIBJICHUE NMPUYMHHO-CIIEACTBEHHBIX CBS3€M — JJI1 U3yYEHHs] CBOMCTB BEILIECTB U
XAMUYECKUX PEAKIINIM;

Cc(OPMUPOBAHHOCTh YMEHHI: BBIABIATH B3aMMOCBSA3b XMMUYECKHX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB IS
0ojee OCO3HAaHHOTO TOHMMAaHHUSl CYIIHOCTH MAaTepUalbHOTO €IMHCTBA MUDA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUSA IO OPraHUYECKON XUMHH JJIsi OOBSICHEHHS U
IIPOTHO3UPOBAHUS SIBJIEHUM, UMEIOINX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUMN: MPOBOJUTH PACUETHI [0 XUMUYECKUM (popmyrnam
U yYpaBHEHUSIM XUMHUYECKHX PEAKLIMA C HCIOJb30BaHUEM (DU3UUYECKUX BEITUUYHH
(Macca, 00OBEM Tra30oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHUYECKOU (QopMyIibl
BEILECTBA MO HM3BECTHBIM MAaCCOBBIM JOJIIM XMMHYECKUX 3JIEMEHTOB, MPOIYKTaM
CTOpaHus, TUIOTHOCTHU Ta3000pa3HbIX BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUM: MPOTHO3UPOBATH, AHAJIM3UPOBATH U OLICHUBATH C
MO3UIIHN HKOJIOTUYECKOU 0€e301acHOCTH MOCJIEACTBUS OBLITOBOI u
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa, CBI3aHHOW C TIEPepadOTKON BEIIECTB,
WCITIOJIB30BATh MOTYYEHHBIC 3HAHUS JIJISl IPUHSATHS TPAMOTHBIX PeIIeHU MpooJieM B
CUTYyalUsX, CBSI3aHHBIX C XUMUEH;



c(OpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENILHO IUIAHUPOBaTh W IMPOBOJUTH
XUMUYECKUN OSKCHEPUMEHT (MOJydYeHHEe M U3YYEHUE CBOWCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAKIUU YTIEBOJOPOJIOB PAa3JIMYHBIX KJIacCOB U
KHUCJIOPOJCOJIEPKAIIUX OPraHUYECKUX BEILIECTB, PEIICHUE HKCHEPUMEHTATbHbBIX
3aJlady 0 paclno3HABAHMIO OPraHWYECKUX BEIIECTB) C COOJIIOJICHHEM MpaBUll
O0e3omacHoro oOpalieHusi ¢ BeElIeCTBAaMU U JIA0OpAaTOPHBIM 00OpYJAOBAHHEM,
dbopMyIupoBaTh 1€JIb UCCJENOBAHUS, TPEJCTABIATh B paziuyHoOM ¢dopme
pe3ynbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTH YMEHHIA:

COOJII0JIaTh MpaBUJia SKOJOTUYECKH I€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENMAX COXPAHEHHSI CBOETO 3[0POBBS, OKPYKAKOIIEH
MPUPOJTHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHSL;

OCO3HABaTh OIMACHOCTb TOKCHUYECKOTO JICCTBUS HA JKHUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, HOHMMAs cMbICI nokaszarens [1/1K;

aHAIM3UPOBaTh 11€J1IeCO00PA3HOCTh MPUMEHEHHUsI OPTraHWYECKUX BEUIECTB B
MPOMBITIIUIEHHOCTHU U B OBITY C TOYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh YMEHMI: OCYIIECTBIIATH LEJEHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMALUK B Pa3IUYHBIX UCTOUYHHUKAX (HaydHas ¥ yueOHO-Hay4dHas
JUTEpaTypa, CpelcTBa MaccoBoil nHpopmanuu, MHTEpHET U Apyrue), KPUTHUECKH
aHAIM3UPOBATh XUMUYECKYIO0 HH(MOpMAIHIO, epepadaThiBaTh €€ U UCIOJIb30BATh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.

11 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOCHUS Kypca «OO011asi U HeOpraHU4eCcKast XUMUSH
OTPAXKAOT:

chOpMHUPOBAHHOCTh yYMEHUH: BBISBIATH XapaKTepPHbIC MPU3HAKU TOHATHIA,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XHUMHYECKYI0 CHUMBOJIMKY JIJIsi
coctaBieHusi (GOpMyJ  BEIIECTB M  YPAaBHCHMM  XUMHUYECKHX  pEaKIIHid,
cuctematudeckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
BEILECTB;

c(OpMHPOBAHHOCTh YMEHMIL: KJIacCU(UIMPOBATh: HEOPraHUUYECKUE BELIECTBA
M0 UX COCTaBYy, XMMHUYECKHE PEAKIIUU 10 PA3IMYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyronmx BEIIECTB, TEIIOBoMY d3(DQeKTy peakiuu, HU3MEHEHUIO CTEleHeu
OKHUCJIEHHSI DJIEMEHTOB, OOpAaTMMOCTH, Y4YacCTHIO Karaju3zaropa U ApYIHe);
CaMOCTOSITEJILHO BEIOMPATH OCHOBAHUS M KPUTEPUHM JIJIs1 KJTaCCU(UKAIIUN U3YUAEMbIX
BEIIIECTB U XUMUYECKUX PEaAKIU;

chOPMHPOBAHHOCT, ~ yMEHHUH:  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUUYECKHE CBOMCTBA BEUIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIATH CYLIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXy HEOPTaHUYECKUMHU BEIIECTBAMHU C IIOMOIIBIO YPaBHEHU I
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUH;

cOPMHPOBAHHOCTh YMEHHUSI  PACKpPhIBaTh  CYIIHOCTh:  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEICTBOM COCTABIIECHUS DJIEKTPOHHOTO OanaHca
ATUX pEeaKIMil; peakiuié MOHHOTO OOMEHa MyTEM COCTaBICHUS HX TOJHBIX H



COKpAalllEHHBIX  HMOHHBIX  yYPaBHEHUHW;  pEakKUMd  TUIOPOJINA3a;  PEaKUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMUPOBAHHOCTHh BJIAJEHUS CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUA SBJIEHMM MpUPOAbl — HAOIIOJEHUE, HU3MEpPEHUEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (pEaJIbHbIN M MBICJIICHHBIN), HCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHSTh ATH 3HAHUSA [IPU IKCIIEPUMEHTATBLHOM UCCIEIOBAaHUH BEIIECTB U
JUTSL OOBSICHEHUSI XUMUYECKUX SIBJICHUH, UMEIOIINX MECTO B PUPOJIE, TPAKTUUECKON
JEATEIbHOCTH YEJI0BEKA U B TOBCEAHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHMSI BBISBISTH B3aMMOCBSA3b XUMHUYECKHX 3HAHHH C
MNOHATUSIMUA U TPEJCTABICHUSMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTH YMEHUS MPOBOJIUTH PACUETHI: C UCIIOIH30BAHUEM TTOHATHI
«MaccoBasl J0Ji1 BEUIECTBA B PAcCTBOPE» M «MOJISIpHAs KOHILIEHTPALWsS»; MAaccChl
BEIECTBA WM OOBEMA raza IO M3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe WIIH
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO A (heKTa peakuu;
3HAYEHUs BOJOPOJIHOIO MOKa3aTesasl pacTBOPOB KHCIOT M IIEIOYEW C M3BECTHOM
CTENEHBI0 JHUCCOLMAlUU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaKklny, €CiIi OJHO U3 UCXOJHBIX BEIIECTB JIaHO B BUJE PACTBOPA C ONPEIETEHHOM
MaccoOBOH J10JIell paCTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH);
JIOJIM BBIXOJ1a IPOAYKTA Peakuu; OObEMHBIX OTHOLIECHU ra3oB;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIBHO IUIAHUPOBaTh W MPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (TIPOBEJIEHNE PEAKIIMl HOHHOTO 0OMEHa, TIOJITBEPKACHHUE
KaueCTBEHHOI'0 COCTaBa HEOPraHWYECKHUX BEIIECTB, OMPEEICHUE CPEAbl PACTBOPOB
BELIECTB C MOMOILBIO MHANKATOPOB, U3yUYEHUE BIUSHUSA PA3INYHBIX (AaKTOPOB Ha
CKOPOCTh XMMHYECKOW PEaKIMH, PEHICHUE DKCIIEPUMEHTAJIbHBIX 3a/1ad [0 TeMaM
«Metamb» u «HeMetamasl») ¢ cOOMIOICHUEM TIPaBUJl O€30MIaCHOTO0 OOpaleHuUst C
BEIIECTBAaMH M J1adopaTopHbIM  OOOpyAoBaHUEM, (OPMYIUPOBATH  IIEJNb
UCCIIEIOBaHMSI, MPEICTaBIATh B Pa3IU4YHON (GopMe pe3yibTaTbl 3KCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh X JOCTOBEPHOCTb;

c(OpMUPOBAHHOCTh YMEHUI: COOIIOAATh MpaBuia MOJIb30BAHUS XUMHUYECKOM
nocyao u J1abopaTopHbIM OOOpPYJIOBaHHEM, OOpallleHUs] C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKLMSAMHU IO BBINOJHEHUIO J1a0OPaTOPHBIX XHMHYECKHX
OTBITOB, JKOJIOTUYECKH 1IeJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOIi
JEATEIbHOCTH B LIEJIAX COXPAHEHMsI CBOETrO 3J0pPOBbS, OKPYXArOUIEH MPUPOIHOM
Cpelbl U JOCTHXKEHUsA €€ YCTOMYMBOrO pa3BUTHs, OCO3HABAaTh OMACHOCTH
TOKCUYECKOTO JEHCTBUS HAa >KUBBIE OPraHMW3Mbl OMNPENEIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMbIcs nokazarens [1K;

C(OPMUPOBAHHOCTh YMEHMI: OCYLIECTBIISATh II€JICHANIPABICHHBIM MOMUCK
XUMHUYECKON MH(POpPMAIMHU B PAa3IUYHbIX UCTOYHUKAX (HayudHas U y4yeOHO-HayyHas
JUTEpaTypa, CpelcTBa MaccoBoil MHpopmannu, MHTEpHET U Apyrue), KpUTHYECKH
aHAIM3UPOBAaTh XUMUYECKYIO0 MH(pOpMaIHIO, epepadaThiBaTh €€ U UCIOJb30BaTh B
COOTBETCTBHUH C ITOCTABJIEHHON yueOHOM 3a1a4eil.



TemaTuuyeckoe NVIAHUPOBAHUE

Nen/ Pa3nen (Tema) KoanuectBo
11 qacoB
10 xnacce
1. BBenenue 2
2. OCHOBBI OPraHUYECKOW XUMUU 12
3. YrieBoaopoabt 18
4, Kucnopoaconepxaiiye opraHM4ecKue COeIMHEHUS 20
5 A30TcojiepKaIlie COCTUHECHUS 10
6 B3auMocCBs3b OpraHM4ecKux COeUHEHUN 6
Hroro: 68
11 kacc
1. OCHOBHBIC TIOHATHS U 3aKOHBI XUMHUHN 8
2. PactBOpHI 12
3. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 10
4, PacueTsl 110 ypaBHEHUSIM XUMUYECKUX PEaKIUA 38
Hroro: 68




