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HHOACHUTEJIBHAA 3AIIUCKA

IIporpamma 31eKTUBHOTO Kypca «IIpakTukyM peleHus 3a1ad MOBBIILIEHHOW CIOXKHOCTH
M0 XUMUW» Ha YPOBHE CpeHEero odmero oopazoBanusi pa3padorana Ha ocHOBe deneparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K
pe3ynbTaTaM oOcBOeHHUs (enepaqbHOl 00pa3oBaTENbHOM MpPOrpaMMbl CpPEIHEro OOILEero
oopazoBanusi(@OIl  COO), mpeacraBieHHbix B  DenepaibHOM  rOCYJapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnomaBaHusi yueOHOTO IpeaMera
«Xumuss» B oOpa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaTn3yrOIINX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopshxenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

DNEKTUBHBIN KypC HOCHT MPEIMETHO-OPUEHTUPOBAHHBIN XapaKkTep U MpeAHa3HAueH s
pacuidpeHusi U yriayOJleHus 3HAHUN MO OPraHUYecKOW XUMHHU, (POPMHPOBAHHUS YMEHHH IO
PELICHUIO pPAa3IMYHBIX 3aJaHui: 3a7ad BCEX M3YyYEHHBIX THUIIOB, LENOYEK MpeBpalleHuit
OpraHMYECKUX BEUIECTB, COCTABJICHUIO OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi ¢
oprannueckuMu BemiectBamu. ConepikaHue Kypca OTOMpANOCh C LENbl0  JalbHEHIIEro
yrayOieHus U paclIMpeHusl 3HAaHUN 110 XUMHH, U JOTIOIHIET MaTepHall, MoJydyaeMblil Ha ypoKax

xumuu B 10 kmacce (Kypc opraHu4eCcKON XUMUH).

B mporpamme peaiu3yloTCsl MEXIpEAMETHbIE CBA3M € OHOJOTHEH, MaTeMaTHKOM,
(GU3HKOMN, UTO MO3BOJISET YUallUMCSl OCYIIIECTBUTh MHTEIPATUBHBIN CHUHTE3 3HAHUN B LIEJIOCTHYIO
KapTUHY MHpa. TeopeTudeckue 3HaHUs U MPaKTUUYECKHE YMEHHUsI, TOJTyYeHHbIE 00yUYaroIMMHCS
B pe3yJbTaTeé HU3yYeHUs MJAaHHOrO Kypca, oOecreyaT TOBBIIIEHHE MHTEpeca K Hay4dHOM,
UCclieIoBaTebCcKOW pabore mo xuMmuHM. TeopeTuueckoil 0a3oi Kypca CIYXHT Kypc
OpraHMYeCKON M HEOPraHMYeCKONM XHWMHUU OCHOBHOW UIKOJIBI. YTIyOJdsii M COBEPILEHCTBYS
3HaHMSI, NOJy4YeHHbIE O0YUYaAIOUIMMUCS Ha YpOKaX, IPOUCXOAUT Pa3BUTHUE YMEHHUM U HaBBIKHU I10
PELICHUI0O KA4YeCTBEHHBIX M KOJMYECTBEHHBIX 3ajlad, YIpaXHEHUH (pa3HOro ypOBHs

CJIIO’)KHOCTH).

OcHoBHO# (hopMoOii opraHu3aluu 00pa3oBaTEIHLHOIO MpoIlecca B paMKax Kypca sBIseTCs
CEMUHAp U MPAKTUYECKHE 3aJaHMS, B PAMKAX KOTOPOTO ydaluecs 3HAKOMATCS ¢ TEOPETHYECKUM
MaTepHaJioM, PEIIArOT 3a/1a4¥, BBINOJIHSAIOT YIPAKHEHHS Pa3IMYHOIO YPOBHS CIOXKHOCTH. B
nporpamMMe Kypca ocoboe BHUMaHHe oOpalaeTcst Ha BOMPOCHI, KOTOPbIE HEIOCTaTOYHO MOJIHO

paccMaTpruBaOTCA B paMKax Kypca XUMHUHN OCHOBHOMH U CpCI[HCf/'I IIKOJIBI.



IIporpamma Kkypca paccuutaHa Ha 34 4., B paMKax KOTOPBIX NPEIyCMOTPEHBI TaKHe
(OpMBI U METO/IbI, TEXHOJIOTHH O0YYESHHS: - METOJIbl TPYIIIOBOM U MHIAMBHYyaTbHON pabOThI; -
TEXHOJIOTU poOIEMHOTO o0y4yeHus, pa3BUTHUA KPUTHYECKOTO MBIIUICHHS],

I/IH(1)OpMaHI/IOHHOKOMMYHI/IKaTI/IBHBIe.

OCHOBHBIE 1IEJTU Kypca:

- popMUpOBaHUE y yUAIIMXCs 3HAHUN U YMEHHUH peliaTh 3a/1a4d 10 OPraHNIeCKOM
XUMHH;

- (opMupoBaHUE TOTUYECKOTO MBIIIJICHUS;

- YIIIyOJICHHE 3HAaHUN 110 OPTaHUYECKOW XUMHH.

3anauu Kypca:

- chopMHpOBaTh Y yUaIIMXCsl YMEHHUE KOMIUIEKCHOTO OCMBICIICHUS 3HAHUN T10
OPraHUYEeCKOW XUMUH;

- 00y4eHHe pelIeHUIO0 3a/1a4, CUCTeMaTH3aIUs 3HAHUM;

- YCBOEHHE Marepuasa MOBBILIEHHOTO YPOBHS CI0KHOCTH;

- BBIPa0OTKa IEIOCTHOTO B3IJIsI/1a HA XUMUIO,

- pa3BUTHUC TBOpLIeCKOI\/JI AKTUBHOCTH U MHUIITMATUBHOCTH.

COJAEP/)KAHUE OBYYEHUA

Tema 1. U3oMepusi 1 HOMEHKJIATYPAa OPraHUYeCKUX coeAnHeHHuil (2 yaca)

Bunel nzoMepun: CTpyKTypHas U mpoctpaHcTBeHHas. HomeHknarypa: TpuBuaibHas,
coBpemenHas. [IpaBuia cucremaTnyeckoil HOMEHKIATyphl. Hamrcanue cTpykTypHBIX hOpMyIT
HU30MEPOB.

Jlemoncmpayuu

ATOMHO-CTPEKHEBBIE MOJIEIH.

Tabnuia ¢ HOMEHKJIaTypaMHi OPTaHUYECKUX BEIIECTB.

Jlabopamopmvie onvimol

W3zrorosneHue Mojiesiel CTPYKTYpHBIX (POPMYJT OPraHUYeCKUX COCTUHEHUH.

Tema 2. Pemienue 3a1a4 Ha CMHTE3 OPraHMYEeCKUX COeIMHEHMI MyTéM psiga
MOCJIeI0BaTeJbHBIX MPOLEccoB (3 1)
CuHTe3 OpraHMuYecKUX BEIIECTB B Ja00opaTOpHH, Ha Mpon3BoaAcTBe. [lonyueHue opraHnyeckoro
COEIMHEHUS OTNPEAETEHHOIO CTPOEHUS U3 OTINYAOLIErOCsl OT HEro MO CTPOEHUIO COETUHEHUS

MOCPEACTBOM OJTHOM WJIM HECKOJIBKUX XUMHUYECKHX PEaKIUM.

3



[lenouku npeBpaleHui.

Tema 3. Pemenne 3a1a4 Ha onpejaejieHue CTPYKTYPbl OPraHu4ecKoro coequHeHus (2

XUMHYECKOE CTPOCHHUE.

CBoiicTBa BEIIECTB, OMPEACIsieMbIe KPATHBIMU CBS3SIMHU U (PYHKIIMOHATHHBIMU
rpYIIIaMH.

Jlemoncmpayuu

KauecTBeHHbie peakiii Ha KpaTHbIE CBS3U B OPTaHUYECKUX BEIIECTBAX.

KauecTBeHHBIC peakiiy Ha onpeesieHue GYHKIIMOHATBHBIX TPYI OPTaHUISCKUX
BEIIECTB.

Tema 4. BoluuciieHHe cOCTaBa OPraHUYecKHX COeIMHEHHUil, CMeCH OpPraHHYecKHX

BelecTB (5 4)

Pacuérel o xumMuyeckuM GpopmysiaM: HaXOXKJICHHE MAacCOBOM JOJIM DIIEMEHTA B
BEIIIECTBE, MACCHl XUMUYECKOTO JIEMEHTa B 00pasIie BEIeCTBa, ONPEACICHIE XUMUIECKOTO
dJIEMEHTA Ha OCHOBAHUU €0 MacCOBOU J0JIU U CTCIICHU OKHCJICHUS B 6I/IHapHI)IX COCANHCHUAX.

Pacuérsl Ha BbIBeieHUE POPMYIIBI BEIIECTBA 110 a0COIOTHON M OTHOCHTEIIBHOM
TUIOTHOCTH TIAPOB, MO MPOAYKTaM €ro CrOpaHHsI.

Pemrenue 3aa4 Ha cMecH OpraHMYECKUX BEIIECTB.

Pemrenue 3amau Ha cmecu anreOpandeckuM CrocoOoMm.

Tema 5. Beruncienus no ypapHenusim peaxuuii (10 1)

Pacuér xonmuecTBa BemiecTBa, Macchl MPOAYKTA PEAKIIMH, €CJIM UCXOJIHOE BEIIECTBO
JTAaHO C MPUMECSIMH, paCYET MacChl UCXOJHOTO BEIIECTBA, COSAUHSIONIETO MPUMECH, 110
MPOJIYKTaM PEaKIIuu

3amaun Ha U30BITOK-HEIOCTATOK.

Pacuér mpoaykra peakiiuu, BEmecTB, COACPKAIIMXCS B PACTBOPAX MOCIIE PEaKIUU, eCITN
OJIHO M3 PearnpyroIlnx BEIIEeCTB JaHO B U30BITKE.

Pacuétel MaccoBoii 10J1M BBIX0/1a IPOJIYKTA PEAKIIUH.

Pacuersl, cBsi3aHHBIE C TOHATHEM «PacTBOPUMOCTH)»

Tema 6. OnpenesieHue KOJIUYECTBEHHbIX OTHOLIEHUH B ra3ax (2 4)

I'a3oBBIe 3aK0HBI. PacuéThl C MCIIOJIB30BaHIEM I'a30BBIX 3aKOHOB, OTHOCHTEILHOM

IJIOTHOCTHU CMCCH T'a30B.



PacuéThl ¢ HCITOIB30BaHEM T'a30BEIX 3aKOHOB, 00BEMHOM 1 MOJIBHO JIOJIM BEIIECTB B
CMECH.

Tema 7. BerunciieHusi 10 TEPMOXMMHUYECKHM YPABHEHHUAM peakuui (2 1)

TepMoxuMuueckue ypaBHEHHUs peakiyil. Pacd€Tsl o TEpMOXMMUYECKUM YPABHEHUSM.
Tennooii 3pdexT peakuuu. DHTAIBITHS.

Tema 8. OkHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIMU B oOpranuveckoi xumum (5

OxuciuTelb, BOCCTAHOBUTEb, IPOLIECCHI OKUCIIEHUS U BOCCTAHOBIICHMS.

CocraBiieHne ypaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOI0M
3JIEKTPOHHOTO OajaHca.

CocraBiieHne ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM METOIOM
IIOJIypPEaKLIAM.

Pacuérnl 1o YpPaBHCHUAM OKHCIIMTCIBbHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ.

Tema 9. Xumnueckue 3a1a4m U3 NOBCeTHEBHOM KU3HM (2 4)

3a)1aq1/1 C MPOU3BOACTBCHHBIM, CCJ’II:CKOXO3$IﬁCTB€HHI>IM, OKOJIOTMYCCKHUM COACPKAHUCM

Tema 10. UTorosoe 0600menne (1 1)

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA

3aHATHS B paMKax MporpamMMbl HalpaBiieHbl HA 00eCIeYeHNe JOCTHKEHUS
00y4aroIMMUCS CIEIYIOMNX JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHbIX
pE3yJIBTaTOB.
JIMYHOCTHBIE PE3YJIBTATHI:
1) rpaKaaHCKOro BOCIIMTAHUS:
MPEJICTABICHHUSI O COLMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE;
TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATENHOCTH MPHU CO3JAaHUM YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNbHbIX 3314, BBIMOIHEHUH XUMUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTHX
[IPY aHAJIN3€ pa3IMYHBIX BUJOB yUYEOHOM eI TeIbHOCTH;
2) naTPHOTHYECKOT0 BOCIIUTAHUS:
[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOM

XHMHH,



YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUUYECKOTO MPHUIIOKEHUS
XUMHHU, OCO3HAHUA TOIO, YTO HJAHHBIC HAYKM CCTb PE3YJbTaT JIUTCIbHBIX Ha6JIIOI[eHI/H>'I,
KPOMOTJIMBLIX OKCIICPUMCHTAJILHBIX ITOUCKOB, IIOCTOAHHOI'O TPpyAda y‘IéHbIX " IPAKTUKOB;

MHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IIOJIYYEHHU M TMOCIEAYIOIIEM aHaju3e
uH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBCHHOI'O CO3HAHUSA, STUYCCKOI'O IMMOBCACHNA,

CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE pEIIEHHUS, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
[IEHHOCTH;

T'OTOBHOCTH OILICHUBATh CBOE IMOBCACHHUEC U IIOCTYIIKHM CBOUX TOB&pPIIIICﬁ C HO3I/IIIPII71
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUIA MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

NIOHMMAHUS LIEHHOCTEW 3/10pOBOro M 0Oe30macHoro oodpasza >KHW3HM, HEO0OXOIUMOCTU
OTBE€TCTBCHHOI'O OTHOIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘-IGCKOMY N IICUXUYCCKOMY 3J10POBbIO;

coOirofeHus MmpaBuil 0€30MacHOro OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEIHEBHOMN
JKU3HU, B TPYIOBOU JIEATEIHHOCTH;

INOHUMAaHHA LCHHOCTU IIPaBUJI HWHAUBHUAYAJIBHOTIO W KOJIJICKTUBHOI'O 0e301macHoro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BoCIUTAHMS:

KOMMYHHKAaTHBHOH KOMITETEHTHOCTH B Y4eOHO-MCCIICIOBATEILCKOW  JeSITEITHbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIIEHUU MPAKTUYECKUX 3a/ad COLUaTbHOU
HAIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YYEHHIO MPO(EeccHii pa3indHOTO poja, B TOM YHWCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHHUS K TPYY, JTIOASIM TPyJla U pe3yIbTaTaM TPYAOBOM eSTEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHIMBUIYaTbHOM TpaeKTOpUM OOpa3oBaHMs,
Oynymieil mpodeccnu U peanus3anuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YIETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTUYECKH TeNIecO00Pa3HOT0 OTHOMICHHS K MPHUPOJE KaK MCTOUYHUKY CYIIECTBOBAHUS

’KH3HH Ha 3eMIIE;



NOHUMAaHHMs IJI00aJIbHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIEM, BIUSHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLIMATIBHOM CPEMbL;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKEHUN XUMHHU JIJIsI PELLICHHUS BOTIPOCOB
palMOHAaIBHOIO IPUPOAOIOIB30BAHNUS;

AKTUBHOT'O HENPHUATHS IEHCTBHUM, IPHUHOCAIIMX Bpel OKPYXarolled IPUPOIHOM cpele,
YMEHMsI IPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS NPEIPUHUMAEMBIX
JIEHCTBUM U NIPEJOTBPALLATD UX;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu U
00OLIECTBEHHON IIPAKTHUKH;

NOHMMAHUS CHEHU(PUKA XUMUM Kak Haykd, OCO3HaHUS €€ ponu B (OPMUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUM LEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MHUpE KaK O €IMHCTBE IIPUPOJABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHM JJi COBPEMEHHOM LMBMUJIM3aLUU: B €€
IYMaHHCTUYECKON HAaNpaBI€HHOCTH U BaXXHOM pPOJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBI, B pEIIEHUH IT100aIbHbIX IPOOIEM YyCTOMUUBOTO pa3BUTHS YEJIOBEUECTBA — CHIPEBOH,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa U SKOJIOTMYeCKH KOM(POPTHOM KM3HU Ka)KJ0TO 4jieHa
o0111eCTBA;

€CTECTBEHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTH METOJIOB II0O3HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYaeMble 3HAHUS AJIs
aHaJIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIUXCS TAaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS IJISl pEeIIeHUs Tpo0iieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIBCKON AESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIY4EHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3IMYHbIX cdepax mnpodeccuoHaTbHON

ACATCIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

1) 6a3oBble JIOTHYeCKHe NeCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJM3UPOBaTh MpPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNATh LeJNU AEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPHUM HX JIOCTUKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHUNW HPUEMBI JIOTMUECKOTO MBILUIEHUS: BBIJEIATh
XapakTepHble MpHU3HAKKM IOHATUH W yCTaHAaBIMBaTh HUX B3aUMOCBA3b, MHCIIOJIb30BaTh
COOTBETCTBYIOLLME MTOHATUSA AJIs1 OObSICHEHMSI OT/ICJIbHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIC, JEIyKTHBHbIE, II0 aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMbIX SIBICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IPOLECCE MO3HAHUS HCIOIb3yEMbIE B XMMHUHU CHMBOJIMYECKHUE (3HAKOBBIE)
MOJIeIH, TPe0OPa30BbIBATh MOEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (opMyna, YypaBHEHHME XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3aJ]ay, MPUMEHSTHh Ha3BaHHbIE MOJEJBbHBIE MPEICTABICHUS
JUTSI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUi.

2) 0a3oBbIe HCCIEA0BATENbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIUIL;

dopMynupoBaTh LEAM M 33JaYd  HUCCIEIOBAHMS, HCIIOJIb30BATh IIOCTABJIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJIETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TIPOBEIEHHUS YUYEHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popmynaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB UCCIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJIETaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIe0BaTeIbCKOM M IPOEKTHOM JAesITeNbHOCTH,
MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3374, IPUMEHEHHUIO PA3IMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nngopMmanmeii:

OpUEHTUPOBAThCS B PpA3IUYHBIX HCTOYHMKAaX HHGpopManuu (Hay4HO-TIOMYJSIpHAs

auTeparypa XHMHYECKOTO COJEpKaHUs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
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aHAM3UpPOBaTh MH(OPMAIMIO PA3IUMYHBIX BUAOB U (OpPM MpPENCTABICHUS, KPUTHUECKU
OLIGHUBATh €€ IOCTOBEPHOCTh M HEMIPOTHBOPEUHBOCTH;

dbopMynHupoBaTh 3ampoOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
uHpOopMaLnu, He0OOXOAUMOM U1 BBINOJIHEHHSI yU€OHBIX 3aau ONPeeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIOJIb30BAaHHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMUYECKOH
uHpOpMaLKel: MPUMEHATh MEXKIpeIMeTHbIe ((U3NYEeCKne M MaTeMaTH4YecKhe) 3HAKh H
CHUMBOJIBI, (hopMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISTHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYK/Ia€MOM TEMBI B XOJI€ UaJIora U/WH JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (DOPMYITHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIHHO BBITOTHEHHS
HPEeUI0KEHHOH 3a/1a4H;

BBICTYIIAaTh C IpPE3CHTAlMed pe3yJbTaToOB MO3HABATEIBHOM AEATEIbHOCTH, HMOIYYEHHBIX
CaMOCTOSITENIbHO HWJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIOJHEHHH XHMHUYECKOTO
OKCIIEPUMEHTa, TPAKTUYECKOW paboThl MO HCCIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3alu y4yeOHOro MpoekTa, U (HOpMyaHpoOBaTh BBIBOJBI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTIIaCOBaHMS MO3UIMI B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

PeryasiTUBHBIE yHHBepcaJdbHbIe yueOHbIE AeiicTBUA:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIHHYIO NESTEIHLHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npejularaeMblii alrOpuT™M JIEHCTBUI NpU BBIMOJHEHWH Y4YE€OHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C yYETOM MOJyYEHUS! HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIISATH CAMOKOHTPOJIb JEATEIHHOCTH HAa OCHOBE CAMOAHANIN3a U CAMOOLIEHKHU.

NPEIMETHBIE PE3YJIbTATbBI

[TpenmeTHBIC pe3yNbTaThl OCBOCHHUS Kypca OTPaXKaroT:

c(OPMHUPOBAHHOCTh TIPEJICTABICHUI: O MeCTe W 3HAYCHWH OPTraHWYECKOW XUMHH B
CHCTEME €CTECTBEHHBIX HAayK U €€ poJIM B 00ECIIeUYeHUH YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA B
pelIeHUH MPOOJIEM SKOJIOTHYECKOM, dHEpreTHYeCKOH M MUILEBOM 0e30MacHOCTH, B Pa3BUTHU
MEIWIUHBI, CO3/IaHUM HOBBIX MAaTEpHajOB, HOBBIX HCTOYHHKOB DSHEPIHH, B OOECIICUYCHHUU

paloHaIbHOIO MPUPOIONOIb30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOLIEH KYIbTYpbI
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YyellioBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOM CpeJIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATarOUINe
HNOHATHS — XUMHYECKHIl 3JIEMEHT, aToM, SIIPO M 3JIEKTPOHHAs 00oyiouka aroma, s-, p-, d-
aTOMHBbIE OpOUTAIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSHUS aTOMa, TMOpUIM3alUsi aTOMHBIX
opOuTane, MOH, MOJIEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHHUS,
XUMHUYECKast CBS3b, MOJIb, MOJISIpPHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEJIET,
GbyHKIIMOHAIbHAS TpYIIa, pajuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpaIIEHHEIE,
CKEJICTHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAaHCTBEHHas (TeoMeTpuyeckasi, ONTHYECcKas),
M30MEpbI, TOMOJOTUYECKUM Psil, TOMOJOTH, YIJIEBOJOPOAbI, KUCIOPOA- U a30TCOJIEepKallue
OpraHWYECKUE COCJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoanueckuit 3axkoH JI. M. MenneneeBa, Teopusi CTPOCHHS
oprannueckux BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB, 3aKOH
COXpaHEHUSI M TPEBPALEHUS DSHEPTUM NPH XUMHUYECKHUX PpEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAIIUe B OCHOBE TMOHHUMAaHUS
OPUYMHHOCTY U CHCTEMHOCTH XHMHYECKHMX SIBJICHHH; TMpEACTaBIEHUS O MeEXaHH3Max
XUMHYECKHX pEeaKlui, TEePMOJUHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKAHUs, O B3aMMHOM BIIMSHHUH aTOMOB W TPYIIl aTOMOB B MOJIEKYyJiaX (MHAYKTHUBHBIN U
Me3oMepHbIi 3¢ dexTr, opueHTaHTsl | u Il pona); daxromoruvyeckue cBeneHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHYECKON [eATEeNbHOCTH YENIOBEeKa, OOIIMUX HAYYHBIX TMPUHIUIAX XUMHYECKOTO
MPOU3BOICTBA (Ha MpUMepe MPOU3BOACTBA METaHOJIA, IEpepabOTKU HeDTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHbIE MPU3HAKU TMOHATHM, YCTAaHABINBATh
MX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS IIPU ONMCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COETUHEHUII;

c(hOpMUPOBAHHOCTh YMEHUI:

MCIIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPAIEHHBIX U CKENIETHBIX ) (POPMYIT OpraHUYECKHX BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMUYECKUX PpEaKUUid M  pacKpblBaTb MX CYIIHOCTH:
OKHCITUTETFHO-BOCCTAHOBUTENIBHBIX ~ PEAKIIMil  TIOCPEJCTBOM  COCTABJICHHUS  DJIEKTPOHHOTO
OayaHca JTHX pEaKIWW, peakIuii HWOHHOTO OOMeHa MyTEM COCTaBJICHUS WX TIOJHBIX U
COKpaII€HHbIX HOHHBIX YPABHEHMUIA;

W3TrOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB MJs WIUIIOCTpaIluu UX

XUMHYCCKOT'0 1 IPOCTPAHCTBEHHOT'O CTPOCHUS
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c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATH IPUHAAJIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHHIO K ONpPEAeIEHHOMY KIIacCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) n npuBoauTh TpUBHAIBHBIE HAa3BaHUS
JUIs  OTAENbHBIX IPEJICTaBUTENIEH OPraHMYeCKUX BEILECTB (ITWJIEH, AaleTUIeH, TOJyol,
[JIMLIEPUH, STWIEHITUKOIb, (QeHos, (OopMaIbIEerui, aueTaiabIerujl, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCJIOTa, CTEapUHOBAs, OJICMHOBAs, MAJIbMUTHHOBAS KHUCIOTBI, TIUIHH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHIIIUH, TUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOI U JAPYyTHE);

Cc(OPMHUPOBAHHOCTh YMEHHS ONPEHENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemectB A. M. bytiiepoBa miis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHE, (QU3UUECKUE U
XUMHYECKHE CBOMCTBA THITMYHBIX MPEACTABUTEINCH Pa3IMYHbIX KJIACCOB OPTaHMYECKUX BEIIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AJKaJMEHOB, AJKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOA0OB (MOHO-, TU- U MOJMCAXapUa0B),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKAY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIHX
XUMHYECKHUX PEaKIUil ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (hOPMYIT,

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTb HA KOHKPETHBIX MPHMEPAaX XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHHS aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HWCTOYHHKH YTIIEBOJOPOJIHOTO CHIPBS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM M MPAKTUYECKOE NPUMEHEHUE
IPOAYKTOB EpepadOTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HAOJNIOJIEHUH, W3MEPEHHH, MOJICIIMPOBAaHUH, OKCIIEpUMEHTE (peaJbHOM |
MBICIICHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OO0OOLIeHHE, CHUCTEMAaTH3alUI0, BBISIBICHUE
NPUYHHHO-CJICICTBEHHBIX CBSI3€H — /ISl M3YYEHHUsI CBOWCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C OHATHAMU U
IpPEICTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO

MMOHUMAaHHs CYHIHOCTH MAaTCpPUaJIbHOTO €IWHCTBA MHUpPA, UCIIOJbB30BATH CUCTCMHBIC 3HAHUA I10
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OpraHUYECKON XUMHUU AJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHI IO XUMHUYECKHM (opmyram u
YpaBHEHUAM XHMUYECKUX DPEAKIH C MCHONb30BaHUEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO W3BECTHBIM MACCOBBIM OJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBAThH, aHATU3UPOBATH M OICHUBATH C MO3ULIUN
9KOJIOTHYECKON 0e30MacHOCTH IOCJIEJACTBUS OBITOBOM U IMPOMU3BOJICTBEHHOM AESITENHLHOCTU
YeJIOBEeKa, CBSI3aHHOW C MepepabdOTKOM BEIeCTB, HCIOJIb30BaTh IMOJIYYEHHBIE 3HAHUS A
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIBHO TUIAHUPOBATh M MPOBOJUTH XHUMHUECKUN
SKCIIEPUMEHT (MOJIy4YeHUE U U3yUYEeHUE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHBIE PEaKIIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHMYeCKUX BELIECTB,
pelIeHHe OHKCIEPUMEHTAJIbHBIX 3a7ady II0 paclO3HABAHMIO OPTraHWYECKUX BEIIECTB) C
coONrofeHreM TMpaBWil  0OE30MacHOrO  OOpallleHUus C  BeleCTBAMH M J1a0OpaTOPHBIM
o0opynoBanueM, (QOpMyIUpPOBaTh IENb HWCCIEIOBaHUS, MPEACTABIATh B pasNudyHON ¢dopme
Pe3yJIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBUiIa HKOJOTHUECKU I1E€JIeCO00pa3HOTo MOBEICHHsSI B OBITY U TPYJIOBOH
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pPOBbs, OKPYXKaroUleW NPUPOJHON cpenbl U
JIOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JEMCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYECKUX BEIIECTB, NOHUMas cMblci nokazaresns [1/1K;

aHATM3UpPOBaTh  11€J€COO0pa3HOCTh  MPUMEHEHHMS  OpPraHWYEeCKMX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
UHPOpPMALlUK B PA3IMUYHBIX MUCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JUTeparypa, CpeicTBa
MaccoBoi HH(popmauuu, WHTepHET M Jpyrue), KPUTUYECKH AaHAJIU3UPOBATh XHMHUYECKYIO
uH(popMallrio, repepadaTbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUU C MOCTABJIEHHOW y4eOHOI

3agaden.
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TEMATUYECKOE IIVTAHUPOBAHUE

Ne ni/m
HaumenoBanue tem Bcero
4acoB
1. [M3omepusi © HOMEHKJIATypa OPraHUUECKUX COCIMHEHHM 2
9 Pemenrie 3amady Ha CHUHTE3 OPraHUYECKUX COCINMHEHMHA MyTEM psizia 3
" [mocienoBaTenbHBIX IPOLIECCOB
3. |Pemenue 3ana4 Ha onpejiesieHHE CTPYKTYPhl OPIraHUYECKOrO COETMHEHUS 2
4 Borunicienne cocraBa OpraHMYECKMX COEIMHEHUM, CMECH OPraHUYECKUX 5
" [Bemectn
5 BoruricrieHus 1o ypaBHEHUSAM peakIuil 10
6 OrnpeznesieHne KOJINYECTBEHHbBIX OTHOIIEHHUH B ra3ax 2
7 BoruyrcneHus Mo TepMOXMMHUYECKUM YPAaBHEHUSM PEaKIIHii 2
3 (OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN B OPraHUYEeCKOW XUMHUH 5
9 XMuyeckue 3a7auu U3 OBCETHEBHOM KU3HU 3
Bcero
34
IHOYPOYHOE IINTAHUPOBAHHME
«IIpakTHKYM pelieHHs 32124 MOBBIIICHHON CJI0KHOCTH IO XUMHUID)
10 KJIACC
Ne Hara Jara Tema 3aHaATUA Kous-Bo | mpume
n/n (mo | (pakTm- 4acoB YyaHue
IUIAHY) | YeCKH)
Tema 1. M3oMepHus 1 HOMEHKJIATYPA OPraHMYECKHUX coeJUHeHHH (2 4.)
1 Bunel  u3oMepum:  CTpyKTypHas U 1
MIPOCTPAHCTBEHHAS. Homenknarypa:
TpUBHAJIbHASI, COBPEMEHHAs
2 [IpaBuiia CUCTEMaTHYEeCKOU 1
HOMEHKJIATYpBhI. Hanucanue
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‘ ‘ ‘ CTPYKTYPHBIX (DOPMYII H30MEPOB. ‘

Tema 2. Pemienne 3a1a4 Ha CHHTE3 OPraHUYeCKUX COCIMHEHUH MyTéM
pfia nocjaea0BaTeJIbHbIX npoueccos (3 4.)

CuHTe3 OpraHNYEeCKUX BEIIECTB B
naboparopuu, Ha IPOU3BOICTBE.
[Tonyyenue opraHU4eCKOro COeTMHEHUS
OTpeAeNEHHOTO CTPOCHUS U3
OTJIMYAIOIIETOCS OT HETO IO CTPOEHUIO
COEMHEHUS TIOCPEICTBOM OJTHOU MU
HECKOJIbKUX XUMUUYECKHUX PEaKIIU.

1

4-5

[lenouku npeBpaieHui

coequHeHus (2 4)

Tema 3. Pemienue 3a1a4 Ha onpe/iesieHHe CTPYKTYPbl OPraHMYeCKOro

XHUMHUYECKOE CTPOCHUE

CsolicTBa BCIICCTB, OnpecaciIsiICMbIC
KpaTHbBIMHA CBA3AMU u

q)YHKHI/IOHaJ'IbHBIMI/I rpyniamMu

Tema 4. BorumncJie

HHE COCTABA OPraHUYeCKUX COeUHEHH I, CMecH
OpPraHuYecKux BemecTs (5 4)

Pacu€rel mo xmMuyeckuM (Hopmyram:
Hax0JICHHE MacCOBOM [JOJIU 3JIEMEHTa
B  BEIIECTBE, MAacChl XUMHYECKOTO
JleMeHTa B o0pa3le  BellecTBa,
OIpeIETICHUE XMMUYECKOT0 JJIEMEHTA Ha
OCHOBaHMM €ro MAacCOBOM JOJIU H
CTENEHU OKHUCJICHHUS] B OMHApHBIX COCIH-
HEHUSX

1

9-10

Pacuérsl Ha BbIBeneHHE (OPMYIIbI
BEIIECTBA o a0COOTHOM u
OTHOCHUTEIIBHOM IUIOTHOCTH NapoB, IIO
IIPOJYKTaM €ro CrOpaHusi

11

Pemenne 3amaq Ha cMecHu OpTraHN4YCCKUX
BCIICCTB

12

Pemenue 3a/1a4y Ha cMecHu
anreOpanvyecKuM crocooom

Tema S. Berunciaenus no ypapHenusam peaxknui (10 v)

13

Pacuer konudecTBa BelecTBa, MaCChI
MPOJIYKTa PEAKIIMH, €CIIU UCXOTHOE
BEIIIECTBO JAHO C TPUMECSIMH.

14

Pacuet Macchl HCXOTHOTO BEILIECTBA,
COEIUHSIOIIETO MPUMECH, 110
POAYKTaM PEAKIIHH.

15

3amayn Ha U30BITOK — HEIOCTATOK C
KCIIOb30BAHUEM TMPEEIbHBIX U
HETIPEICIbHBIX YTIIEBOIOPOIOB.

16

33,[[3.‘-11/1 Ha H30BITOK — HEOOCTATOK C
HUCITIOJIB30BaAHHUEM
KHUCJIOPOJOCOACPKAIINX COCIUHEHMH.

17

3agaun Ha N30BITOK — HEJOCTATOK C

HCIIOJIb30BAHNUEM a30TOCOACPKAIINX
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COCTUHEHU.

18 Pacuer npoaykra peakuuu, BEIECTB, 1
COJIEPIKaIIMXCS B PACTBOPAX, €CIIU OJTHO
U3 pearupyrolux BeIeCTB JaHO B
N30BITKE C UCIOJIB30BAHUEM
YIJII€BOIOPOIOB.

19 Pacuer nponykra peakuuu, 1
COJIepPIKALINXCS B pACTBOPAX, €CIIA OJTHO
U3 pearnpyronmx BEIIeCTB IaHO B
M30BITKE C HCIOIB30BAaHUEM KHCIIOPOJIO-
1 a30TOCOJICPIKAIINX COCTMHCHH.

20 Pacuersl MaccoBoli  OIM  BBIXOJA 1
MPOAYKTAa PEAKIUU C HCIOJIb30BaHUEM
MpeIeIbHBIX U HempeaelbHBIX
yIJI€BOJIOPOIOB

21 PacueTrsl MaccoBoil  goaM  BBRIXOAA 1
MPOJYKTa PEAKIHH C HCIOJIb30BAHUEM
KHUCJIOPOT -u a30TOCOIePIKAIITUX
COCTUHEHUN

22 Pacuersl, cBsA3aHHBIE C  IIOHATHEM 1
«PacTBOpUMOCTBY

Tema 6. OnpenesieHne KOJIMYECTBEHHbIX OTHOIIEHMH B ra3zax (2 4.)

23 T"azoBrIC 3aKOHEIL. Pacuérrl C 1
HCIIOIB30BAHMEM  Ta30BBIX  3aKOHOB,
OTHOCHUTEJBHOM IIIOTHOCTU CMECH Ia30B

24 Pacuétnl ¢ HMCHOJIL30BaHUEM TI'a30BBIX 1
3aKOHOB, OOBEMHOM M MOJBLHOM IOIHU
BEIIIECTB B CMeECHU

Tema 7. BorunciieHus 10 TEPMOXHMHYECKHM YPABHEHHMAM peakumi (2 4.)

25 TepMoXuMHUUYECKEe ypaBHEHUS PEAKIIHi. 1
Pacuetsl o TEPMOXUMHUYECKUM
YpaBHEHHSIM

26 TennoBoil 3¢ ekt peakmu. DHTAIBIUSA 1

Tema 8. OxkucIMTENbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH B
oprannveckoi xumum (5 4.)

27 OKucnuTenp, BOCCTaHOBUTEIIb, 1
MPOIIECChI  OKHCIEHUS W BOCCTa-
HOBIICHUS

28 CocrasiieHne YpaBHCHHIA 1

OKHUCIIUTEIBbHO-BOCCTAHOBUTEIILHBIX
peakuuii METOJIOM 3IIEKTPOHHOTO
Oaimanca

29-30 CocraBnenne ypaBHEHHHA 2
OKHCJINTENHHO-BOCCTAHOBUTEIBHBIX
peaKuii METOJOM MOJIypEaKIui

31 Pacuérsl 1o YpaBHEHUSAM 1
OKHUCJIUTEITHFHO-BOCCTAHOBUTEIIBHBIX
peakuuii
Tema 9. Xumnueckue 3a1a4u U3 NOBCeAHEBHOM Kku3HM (3 4.)
32 ‘ ‘ ‘ 3aauu ¢ NPOU3BOJICTBEHHBIM U 1
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CEJILCKOXO3SIMCTBEHHEBIM
COJIEPKAHUSIMU

33

3az[aq1/1 C OKOJIOTHYECKUM COACPIKAHUEM

34

HTorosoe 3ansitue (3a4er)

3aqeT

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

Xumus; yrayonenHoe ooydyenue, 10 knace/ Epemun B.B., Kyssmenko H.E., Tepenun

B.1. u np.; mox penakimueit Jlyauna B.B. O0miecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO

«IPODAY»; AxtinonepHoe oobmectBo «M3marenscTBo «IIpocBenienner»

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA
OEJIEPAJIbHAS PABOYAS ITPOI'PAMMA CPE/JIHEI'O OBIIEI'O
OBPA30OBAHIA XUMUS (yrnybnennsiii ypoBeHs) (s 10—11 kimaccoB 06pa3zoBaTesIbHBIX

opranm3aimii). Mocksa — 2025

JlonmoJHUTeIbHAS JIUTEPaTypa AJIs yYUTeJs:

16




1. KaBepuna A.A. u np. Xumus. Pelienre 3aianuii MOBBIIIEHHOTO U BBICOKOTO
ypoBHEM cnoxkHocTu. — M.: UaTennekt-uentp, 2006.

2. ApremoB A.B., llepsiouna C.C. IlIkonpHble onuMnuansl. Xumus. 8-11 xmaccel. —
M.: Aitpuc-nipecc, 2007.

3. Ky3smenko H.E., Epemun B.B. COopHuK 337124 ¥ yIIpa)KHEHUH 110 XUMUHU IS
MIKOJBHUKOB M a0UTypueHTOB. — M.: Dx3amen: Onukc 21 Bek, 2001.

4. Ky3zsmenko H. E., Epemun B. B. 2500 3agau no xumuu ¢ pemenusamu. — M.: OHUKC,

2006.

5. B.I'.MBanoB. Xumus B popmymnax. M.JIpocha.2005.

6. Ky3smenko H. E., Epemun B. B. [TonkoB B.A. Xumus. i OIKOJIBHUKOB CTAPIIAX
KJIACCOB M TOCTYMAOIIMX B BY3bl. YueOHoe nocobue. — M. M3a-Bo MI'Y «lleuaTHbie
Tpaguiuny, 2008.

7. B.B.Epemun. CoopHuk 3aaau u ynpaxaenuit no xumuu. [lkonsHelil kype. — M.:

000 «Mznarensckuit nom «OHUKC 21 Bex», «Mup u Obpazoanue», 2005

8. T.A.bopoBckux Temaruueckue TecThl IO opraHudeckod xumuu. Kucmopon- u

azorconepxaiue coequuenus. 10 kinacc — M.: M3gaTensctBo «OKk3aMeny, 2013.

9. T.A.bopoBckux TemaTnueckue TECThl IO OPTAHUYECKONW XUMUU . YTIIEBOAOPO/IBI.

10 ximacc — M.: U3marenscTBO «OK3aMeny, 2013 .

10. I'munaka H. JI., Pabunosuu B. A., Pybuna X. M. 3agaun u ynpaxHeHus 1Mo 001e

xumun. — 2002.

11. Xomuenko N.I'. COopHUK 3a7a4 U yIpaKHEHUH 110 XUMHH JUIsl CPEAHEH IIKOJIbL.—

M.: PUA «Hosas Boanay, 2010.
12. Mapmankusna I'.JI. COopHuk 3aaa4 1o opranuueckoit xumuu. 10-11 kmaccel. —
M.: U3pat-IlIkoma 2006,
13. IlamoBa M.O. Yuumcs pemath pac4eTHBIE 3a/1a4 110 XMMHMH: TEXHOJIOTHUS U
anroputmsl pemenus. — M.: llkona-IIpecc, 1999.

IlepeyeHb 1eKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB:

https://chemege.ru/materials/

https://scienceforyou.ru/teorija-dlja-podgotovki-k-egje

https://videouroki.net/video/himiya/11-class/himiya-11-klass/

https://himija-online.ru

https://chem-ege.sdamgia.ru

https://foxford.ru/home-school/high

N o oA W N e

https://studarium.ru/article/181
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