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Coaep:xanue Kypca:
«FOHBI XUMHK»

Tema 1

-S2yaca

«Oprannyeckasi XuMHUsl B PaC4eTHBIX 32a4ax»

|Onpenenenue MoOJIEKyJIIpHOU (OPMYIBI BEIIECTBA MO MAaCCOBBIM JOJISIM
00pa3yroIIXcs AJIEMEHTOB.

|Onpenenenne MOJEKYJISIpHOU POPMYJIBI BEIIECTBA C UCTIOJIb30BAHUEM TUIOTHOCTH WJTU
OTHOCHUTEJIBHOM TJIOTHOCTH T'a30B.

|Onpenenenne MOJNIEKYJISIPHOU (POPMYJIBI BEIIECTBA MO MPOAYKTaM €ro CropaHusl.
|Onpenenenue MoOJICKYJISIpHONW (DOPMyIbI BElIECTBA MO OTHONICHHIO AaTOMHBIX Macc
3JIEMEHTOB, BXOSIINX B COCTAB JJAaHHOT'O BEILIECTBA.

|3aiaun Ha cMecu ra30B, HE PearupyroIIuX MKy COOOH.

|3a1aun Ha cMecH Ta30B, pearupyroue MexIay CoO0M.

|3a1aun Ha cMecH BEIECTB, €CJIM KOMIIOHEHThI CMECH TIPOSIBIISIOT CXO/IHbIE CBOMCTBA.
|3aiaun Ha cMeCH BEIIECTB 0 UX MOJIBHBIM, MAaCCOBBIM COOTHOIIICHUSIM.

|3a1aun M0 XMMUYECKUM YPABHEHUSIM.

|KomMOMHMpOBaHHbIE 3a1a4H.

|3amaun ¢ HECTaHJAPTHBIM CO/ICPKAHUEM.

|3aaun MOBBITIIEHHOM

CJI0’KHOCTH.

Tema 2

-8uacoB

«OKHCINTENTBHO —BOCCTAHOBHUTE/IbHbIE PEAKIIUN B OPTAHUYECKON XMMHUMN»
Crenenp oxkucienus. IlonoxuTenpHas U OTpULATENbHAs, MUHUMAJIbHAs U
MaKCUMallbHasl,

IPOMEXKYTOUYHAsl, HYJIEBas CTEIEHH OKHUCIICHUS.

Onpenenenue NOTEHIMANIbHBIX CTEIEHEH OKUCIEHHUST aTOMOB HAa OCHOBE HX
CTPOCHUS.

Oxkucnurenu, BoccTaHOBUTENW.  [Ipolecchl OKHUCIEHHMSI W BOCCTAHOBIICHUSI.
OKUCIHUTENBHO

—BOCCTaHOBHUTEJIBHBIE PEAKLIVH.

Kiaccudukanus OKHUCJIUTEJIBHO — BOCCTAHOBUTCIBbHBIX peaKIUi. Meton
ANEKTpOHHOTO Oamanca. Meton momypeaknuid. MeTon KuHCIOpogHOTO —OanaHca.
OxucneHne ¥ BOCCTAaHOBIIGHWE OpraHudeckux coeamHeHuil. Kmaccudukanms
peakuuii OKHUCJICHUSA M BOCCTAHOBJICHHMS B oOpraHudeckor xumuu Ilpuem
MaKpOTIOJICTAaHOBKH Kak crioco0 omnpeneneHus koddduimenTos B ypaBueHusx OBP.
Tema 3

-8uacoB

«CHCTEeMHO —1eSITeJIbHOCTHBIN MOAX0A K LeNoYKaM NpeBpalleHUuil OpraHu4ecKux
BelIEeCTB)

Knaccudpukanusa uenouek mnpeBpamenuil. llemouku mno  Qopme: nuHelHbIe,
pPa3BETBJICHHBIE,



nukanyeckue. llenoyku OXHOpOAHBIE M pasHOponAHbIE. llemoyku OTKpBITBICU
IIOJYOTKPBITHIE, TIOJNY3aKpbITHIE U 3aKkpbIThie. KOMOMHMpPOBaHHBIE L[EIIOYKHU.
IIporpamMmma AeATENIBHOCTH IO

PELLIECHUIO LIENIOYEK NPEBPALCHUN OPTraHUYECKUX COCIUHEHUN.

TpedoBanusi, npeabsBisAeMble K 3HAHUAM U YMEHHAM Y4alUXCH

VYuyamuecs IO/ KHbI 3HATH:

-PacuéTtHbie hopmyibl AJist JIFOOBIX THUIIOB 3a7aY;

-Ctpoenue, pu3nuecKkre 1 XMMUYECKHE CBOMCTBAa HEOPTAHMUECKUX BEILIECTB.
-TUnu4HbIE OKUCIUTEIN U BOCCTAHOBUTEIH,

-Tunsr OBP,

-3akoHOMepHOcTH npoTekanuss OBP,

-Mertoauky cocraBnenuss OBP paznuunbiMu criocodamu

-Knaccudukanus nenovyex npeBpaiieHnii OpraHuyecKuxX COeIMHEHUN.

VYyanuecs: 1OJKHBI YMETh:

-Onpenenars TOT WX UHOW TUI PaCYETHBIX 3a/aY;

-AHanu3upoBaTh yCI0BUA 33]aY;

-BBISBIATH XUMHUECKYIO CYLIIHOCTD 33a/1a4H;

-CoCTaBisATh YpaBHEHHS BCEX XUMHUUYECKHUX MTPOLIECCOB, 3a/IaHHBIX B YCIOBUSX 3a]1a4u;
-IIpou3BOAUTE MaTEMaTHYECKUE PACUETHI;

-Mcnonb30BaTh HECKOJIBKO CIIOCOOOB MPH PELICHUH 3a/1a4H,

-CBOOOIHO OPHEHTHPOBATHCA B OOJIBIIOM KOJIMYECTBE BCeBO3MOKHBIX OBP,
-CoctaBiATh ypaBHeHus1 OBP opraHn4ecknx cOeJMHEHNI HAa OCHOBAHUH METOOB:
AJIEKTPOHHOT'O M KUCJIOPOAHOIO OajlaHca, MOIypeakiuii, MeToja MUKPOIIOICTAHOBKH,
-OcyIecTBIATh LENOYKM IPEBpAIleHUH JI000ro TuNa, MCIONb3ysd CHCTEMHO —
JeSITeIbHOCTHBIN

IOAXO0J

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA ITPOI'PAMMEI 110 XUMHNN HA
BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K  pe3ylbTaTaM  OCBOCHUS
OoOydJarmMMHCS  TPOrpaMM  CpelHero obmiero oOpa3oBaHus  (JMYHOCTHBIM,
METanpeJIMEeTHbIM U MpeAMeTHbIM). HayuHo-MeTonnueckoil OCHOBOM 111 pa3paboTKu
TUIAHUPYEMBIX PE3YIbTATOB OCBOCHHS TPOTPAMM CPEIHET0 OOIIero 00pa3oBaHMS
SABJISICTCS] CHCTEMHO-AEATENIbHOCTHBIA MOIXO/I.

B cooTBETCTBMM € CHCTEMHO-ACATENBHOCTHBIM ITOAXOJAOM B  CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEHErO OOIIEro
00pa3oBaHus BbIJICTIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIOMIMMHUCSI POCCHUHUCKOW TpaXTaHCKOW HWICHTUYHOCTH —
FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMHU K 00YUEHHUIO;



L[EJICHAPaBIEHHOE PA3BUTUE BHYTPEHHUX YOEXKJIEHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TpaJuLIUid 0a30BOM HAYKU XUMHH;

FOTOBHOCTh W CIHOCOOHOCTH OOYYalolMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIIbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, NPUCYIIMMH LEJIOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HaJM4YKe MPaBOCO3HAHUS IKOJIOTMYECKON KyJIbTYPhl U CIOCOOHOCTH CTaBUTH LIENIN
Y CTPOUTH )KU3HEHHbIC TUIAHBI.

JIMYHOCTHBIE PE3yJIbTATHI OCBOCHUS MTPEAMETA « XUMHUS» JOCTUTAIOTCS B €UHCTBE
y4eOHOM M BOCHHUTATENIbHOM JESATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UJ€aaMH POCCUMCKOTO
IpaXKIaHCKOTO OOIIeCTBa, MPUHATHIMHU B OOLIECTBE HOPMAMU U IIPABUIIAMH MOBEACHHUS,
CIIOCOOCTBYIOUIMMH TpoOIleccaM CaMOIO3HAaHUS, CaMOPa3BUTUSI M HPABCTBEHHOIO
CTaHOBJICHUSI INYHOCTH 00YYaIOLUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OCBOEHUSA  INpeaMeTa  «XHUMHS»  OTpa)karT
c(OPMHUPOBAHHOCTh  OMNBITA TO3HABATENLHOM ©  NPAKTUYECKON  J1€ITENbHOCTH
oOydJaromuxcs MO peanu3aldyd MPUHATHIX B OOIIECTBE ILEHHOCTEH, B TOM 4HCIE B
YacTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS .

OCO3HAaHMS OOYYarOIMIMMHCS CBOMX KOHCTUTYIIHMOHHBIX MpaB M OOA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

IPEACTABICHUS O COLUMAIbHBIX HOPMAX U MPAaBUIIAX MEKIUYHOCTHBIX OTHOILICHHI
B KOJUUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKON NEATENbHOCTH IMPHU CO3JaHUM Y4EeOHBIX
NPOEKTOB, PEIICHUH Y4YeOHBIX M TMO3HABATENBHBIX 3aJlay, BBIMOJHEHUH XUMHUUYECKHX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY ¥ apTyMEHTHI
JIPYTUX MPU aHAJIM3€ PA3IMYHBIX BUOB yU€OHOU €SI TeNIbHOCTH;

2) NIaTPUOTH4YE€CKOr0 BOCIMTAHHUA

LIEHHOCTHOTO  OTHOLIEHHS K HCTOPUYECKOMY W HAyYHOMY HACJIEOUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TMPOIECCY TBOpYECTBA B 00JACTH TEOPUU U TPAKTHIECKOTO
IIPUMEHEHHUSI XHMHUH, OCO3HAaHHMS TOrO, 4YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT
JUTUTENbHBIX HAOMIOAEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX MOUCKOB, TOCTOSIHHOTO
TpyJla Y4EHBIX U MPAKTUKOB;

VWHTEpPECa W IO3HABATEIBHBIX MOTHBOB B IOJIYYCHUM WU IOCIEAYIOLIEM AHAIU3E
nH(OPMAITH O TIEPEAOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XHMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBECHNS;

CIIOCOOHOCTU OIICHMBATH CHUTYAIlMM, CBSI3aHHBIE C XUMHUYECKUMH SBJICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
Y LICHHOCTH;



TOTOBHOCTH OLIEHUBATh CBOE MOBEIEHUE U ITIOCTYNIKU CBOMX TOBAPUILEH C IMO3ZULIUN
HPABCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHUE MOCIIEICTBUNA 3TUX MOCTYNKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbi:

MMOHUMAaHUS LEHHOCTEN 310pOBOro U Oe30nmacHoro oopasa >XKu3Hu, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TMCUXHUUYECKOMY
310pOBBIO;

coOmoieHus1 TpaBwi 0e30macHOro oOpalieHus C BellecTBaMU B OBITY,
IIOBCEJHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

MMOHUMAaHMS [IEHHOCTU MPaBWI UHAUBUIYAJIBLHOTO U KOJUIEKTUBHOTO OE€30IMacHOTO
MOBEJICHUS B CUTYALIUSIX, YTPOKAIOIIUX 3I0POBbIO U KU3HHU JIHOJIEH;

OCO3HAHUS TOCIEACTBUM ¥ HENPUSITHS BPEIHBIX MPUBBIUCK (YMOTpeOICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUs );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4eOHO-HCCIIeI0BATENIHCKON
NeSATEeIIbHOCTH, OOIIECTBEHHO MOJIC3HOM, TBOPUYECKON U JPYTUX BUIAX ACATEILHOCTH;

YCTAaHOBKHM Ha AKTMBHOE y4acCTHE B PEUICHUM MPAKTUYECKUX 3a7ad COIMAJIbHOM
HaIPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpEca K MPaKTUYECKOMY U3YUCHUIO Mpodeccuit pa3muyHoro pojaa, B TOM YUCIIE
Ha OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMUM;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3yJibTaTaM TPYJIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIIMBHUAYAJIBHOM TpaeKTOpuu 0Opa3oBaHMs,
Oynymel mpodeccun M peanu3alui COOCTBEHHBIX J>KU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX MHTEPECOB, CIOCOOHOCTENM K XHMHUHU, HHTEPECOB U MOTpeOHOCTEH
00IIIeCTBA;

6) 3K0J10rH4YeCcKOro BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIeCOO0Pa3HOTO OTHOIICHHS K TMPHUPOAE, KaK HMCTOYHHKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

NOHMMAHHS TJIO0AJIBHOTO  XapaKTepa JKOJOTHMUYECKUX TpoOsieM, BIUSHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE IMMPUPOJHON U COLIMATIBHON CPEIbI;

OCO3HAHUS HEOOXOJIMMOCTH HCHOJIb30BAHMS JOCTHKEHUM XUMHH JJIs1 PEIICHUs
BOIIPOCOB PALMOHAJIBHOTO IIPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPHATHUS ICUCTBUHM, MPUHOCAIIUX BPEI OKPYKAIOMIEH MPUPOIHOU
cpelne, yMEHHUS TMPOTHO3UPOBATH HEOIArONPHSTHBIE OSKOJOTHYECKHE TOCIEACTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MTPEIOTBPAILATh UX;

HAJIMYMSI PA3BUTOrO 3KOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIBTYPHI,
ONbITa JEATENIBHOCTH 3KOJOTMYECKOW HAINPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMH B MO3HABATEJIbHOM, KOMMYHUKATUBHON M COLIMAIBHOW MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO NMPOTUBOCTOSATH UJICOJIOTHH XeMO(hoOHH;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHMUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHA HAYKU U OOILIECTBEHHON MPAKTUKH;



MOHUMAaHUS CHeNU(PUKY XUMUM KaK HayKH, OCO3HaHUs €€ posid B (HOPMUPOBAHUU
pallMOHAILHOIO HAyYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TMpeACTaBiIeHUs 00
OKPYKAIOIIEM MHUPE KAK O €IUHCTBE NPUPOJBI U YEJIOBEKA, B MO3HAHUMU IMPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUHU MPoOIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMUMUU JIJI COBPEMEHHOU LIMBUJIM3AIUU: B
e€ TyMaHUCTUYECKOW HAINpaBIEHHOCTU M BaXKHOW POJM B CO3JaHUU HOBOM Oa3bl
MaTepuaibHONW KYJBTYPhI, PEIICHUH TJI00ATbHBIX MPOOJIEM YCTOMYMBOTO DPa3BUTHUS
YEJIOBEYECTBA —  CBIPbEBOM, DHEPreTUYECKOW, THUILEBOM U DKOJOTUYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, OOECIIEUEHUH YCJIOBUN YCHENIHOTO TpyJa W
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKJIOT'O YjieHa OOIIECTBA;

€CTECTBEHHOHAaYYHOU TI'PAMOTHOCTHM: MOHUMAHMUS CYUIHOCTH METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble
3HAHUS JJIs aHaliM3a U OOBSICHEHUS SBICHUN OKPY)KAIOIIEr0 MUpa U MPOUCXOJSAIINX B
HEM HM3MEHEHUH, YMEHHs JejaTh OOOCHOBAaHHBIE 3aKIIOUEHHS HAa OCHOBE HAy4HBIX
(haKTOB ¥ UMEIOIIMNXCS TAHHBIX C IETBI0 TOJYYSHHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTHU CaMOCTOSITEIILHO MCIIOJIB30BaTh XUMHUYECKUE 3HAHUS JJIS PElICHUs
poOJieM B peaJIbHBIX )KU3HCHHBIX CUTYaIIUSX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBLCKOM AEATEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO00Opa30BaHUIO,
K aKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHUU 110 XMMHUHU B COOTBETCTBUU C KU3HEHHBIMU
OTPEeOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM TpyJda B pasIu4HbIX cdepax mnpodeccuoHanbHON

JEeSATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHS Y4YeOHOro mnpeameTa «XuUMHUS» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

3HAYUMBIE TSI dbopmupoBaHUs MHUPOBO33pPEHUS oOyyJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHbIE TIOHSTHS, OTPAKAIOIINE
[[EJIOCTHOCTh HAyYHOM KApTUHBI MHUpa © cOenupuKy METOJOB IO3HAHMS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BELIECTBO, JHEPruUs, SBJICHUE,
mpoliecc, CUCTeMa, HayudHbI (PaKT, MPUHIUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHNE, HAOTIOJCHUE, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHble y4yeOHble JedcTBUS (TO3HABATENbHbIE, KOMMYHHKATHUBHBIE,
pETyIsSITUBHEIE), oOecnieunBatoniue (GopMupoBaHne (PyHKIIMOHATBHONW TPAMOTHOCTH U
COIMAIbHON KOMIIETEHIIUN 00YyYaloIINXCs;

COCOOHOCTh O0YYAIOIIMXCSI HKCIOJIb30BaTh OCBOCHHBIE MEKIUCIMILUIMHAPHBIE,
MHPOBO33pPEHYECCKUE 3HAHUS U YHUBEPCAIbHBIC yUeOHbIC IEHCTBUS B MTO3HABATEIHLHON U
COLMAJIBHOM MTPAKTHUKE.

MertanpenMeTHble  pe3ysbTaThl  OTPAXKAIOT  OBJIAJICHHE  YHUBEPCATbHBIMU
y4eOHBIMU TI03HABATEILHBIMI, KOMMYHHKATUBHBIMU U PETYJISATUBHBIMH JICHCTBUSIMH.

OBJaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH NMO3HABATEIbHBIMU JeHCTBUSIMH:



1) 6a3oBbIe JJOrHUYECKHE TEHCTBHUSA:

CaMOCTOSITEILHO (POPMYITUPOBATh U AKTyaIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccmaTpuBarh;

ONpeAcisaTh ILEAu JESITEIbHOCTH, 3aJaBasg NapaMeTpbl MW KPUTEPUM UX
JTOCTUKEHUS, COOTHOCUTH PE3YJbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LICIISIMU;

WCMOJIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICNIATh XApaKTEPHbIE MPU3HAKKM TOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSATUS JII OOBSCHEHHUS OTHAEIbHBIX (DaKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUU IS KiacCU(UKAIIUU BEIIECTB U XUMUYECKUX
peaxkuuu;

yCTaHABJIUBATh MPUUYUHHO-CJIEJICTBEHHBIE CBA3U MEXKIY U3YyUa€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKJCHUS (MHAYKTUBHBIC, JICTYKTUBHBIE, 10 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTA W TMPOTHUBOPEUUS] B PACCMATPUBAEMBIX  SIBIICHUSX,
(bopMyITUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B TMPOLECCE MO3HAHUS, HUCIMOJIb3YEMbIE B XUMUHM CHUMBOJUYECKUE
(3HaKOBBIE) MOJIENH, MPEoOpPa3OBBIBATH MOJIEIbHBIC MPEACTABICHUS — XUMHUUYCCKUU
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYecKas (popMyia, ypaBHCHHE XUMHUYECKOW PEaKIIUU —
IpU  PEIICHUH Yy4YeOHBIX TIO3HABATEIBHBIX M TMPAKTHUUECKUX 3aJad, MPUMEHSTh
Ha3BaHHbIE MOJEJIbHBIE NPEACTABICHUS [JIs1 BBIABICHUS XapaKTEPHbIX MPHU3HAKOB
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEAKIIUil.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJETh OCHOBAMHM METOJOB HAyYHOrO IIO3HAHUS BEIIECTB U XUMUYECKUX
peaKiuu;

dbopMynHpoBaTh LEIN M 3aJa4dl MCCIEIOBAHUS, MCIOJIb30BaTh MOCTABICHHbBIE U
CaMOCTOSATEIHLHO C(HOPMYITUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUSI THUMOTE3BI MO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIJICTh  HABBIKAMM  CAaMOCTOSATEJIBHOTO  IUIAHUPOBAaHUS U NIPOBEICHHUS
VUYCHHUYECKHX DJKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOIIOJaTh 3a XOJ0M
mpoliecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €r0  pe3ynbrar, (HOpPMYITUPOBATH
00001IIeHNsT U BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIbTATOB HCCIEAOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh  OMBIT  yYUYEHWYECKOW  HMCCIENOBATENbCKOM W MPOCKTHOU
NEATENIbHOCTH, MPOSBISITE CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TMOHUCKY
METO/IOB PEIICHUS NPAKTHYECKUX 3a]1a4, IPUMEHECHUIO PA3JIMYHBIX METOIOB ITO3HAHUS.

3) padora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(OpMaIuu (HaydHO-TOMYIsIpHAS
auTepaTypa XMMHUUYECKOTO COAEpP:KaHUs, CIpaBOYHbIE mocoOus, pecypcbl HTepHeTa),
aHAJTM3UPOBATh UH(GOPMALIUIO PA3IUYHBIX BUIOB U (OPM MPE/ICTABICHUS, KPUTUUECKHU
OLIEHUBATH €€ JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCT;



(opMyIHpPOBaThH 3aIPOCHl U TPUMEHIThH Pa3IUYHbIE METOABI IIPU MTOUCKE U 0TOOpE
uH(popMaIu, He0OX0AMMOI 1JIs1 BEIOJHEHHS YU€OHBIX 3a/1a4 ONPeeIEHHOTO TUIIA;

npuoOpeTaTb  OMNBIT  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3INYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BbIOMpATh ONTUMaNbHYIO (QopMy HpeiacTaBieHUss UHPpoOpMauu
(cxeMbl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAyYHbIM fA3BIK B KAa4€CTBE CpEACTBa NpH pabOTe C XUMHYECKOU
uH(popMaImeil: TpUMEHSITh MEXIIpEAMETHBIE ((pU3nUYecKne U MaTeMAaTUYeCKUE) 3HAKU U
CUMBOJIBI, (OPMYIIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJHMYECKHE  CPEJICTBA
HaTJIsTHOCTH.

OBiageHne yHMBepPCATbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKJaeMOH TeMbl B XOJ€ AHaliora W/Wiu
JUCKYCCUH, BBICKa3bIBaTh UAEH, (POPMYIUPOBATH CBOM MPEHAJIONKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

BBICTYIIaTh C Tpe3eHTalel pe3yabTaTOB I[MO3HABATENILHOM JEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU MPH BBHINOJHEHUU
XUMHYECKOTO JKCIEPUMEHTa, NPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaM3alii Yy4eOHOro mpoekta U (popMyaupoBaTh BBIBOJIBI MO
pe3yapTaTaM NpPOBEAEHHBIX MCCIEAOBAaHUM IyTEM COTJIAaCOBAHMS IO3ULUNH B XOn€
o0CYXXJIeHUsS U 0OMEeHa MHEHUSIMU.

OgilaieHHe YHUBEPCAJIBHBIMHU PeryJIsiTABHBIMH JeCTBUSIMU:

CaMOCTOSITEJIPHO  IUIAHMPOBaThb U OCYIIECTBISITH CBOIO  I[TO3HABATEJIbHYIO
JesTeNbHOCTh, ompenensist e€ wLenu M 3aJadyd, KOHTPOJIMpOBaTb U IO MeEpe
HEOOXOAUMOCTH  KOPPEKTHUPOBATh  MpeajiaraéMblii  aJIlOPUTM  JEWCTBUH  TIpHU
BBIMIOJTHEHUM  y4eOHBIX M HCCIEAOBATENbCKUX  3ajad, BbHIOMpaTh Hambosee
3 PeKTUBHBIN CITOCOO MX PEIIeHUS ¢ YUYETOM IMOTyUYeHUS] HOBBIX 3HAHUM O BEIIECTBAX U
XUMUYECKUX PEaKusiX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEH JE€ATEIBHOCTH Ha OCHOBE CaMOaHalIM3a M
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHS Kypca «OpraHudyeckas XUMus OTPaxaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUA O XUMHUYCCKON COCTABJISIONICH €CTECTBEHHO-
HAY4YHOM KapTUHBI MHpA, pPOJA XUMHUHA B TIO3HAHUU SIBJICHUW TIPUPOJIBI, B
(GbOpMUPOBAHUU MBIIIJICHUS U KYJIBTYPhI TUYHOCTH, €€ (YHKIITMOHATIBHON IPaMOTHOCTH,
HEOOXOAMMOMN ISl PEelIeHHs] MPAKTUYECKUX 3a7ad M SKOJOTHYECKH OOOCHOBAHHOIO
OTHOIICHUS K CBOEMY 3JI0POBBIO U IPUPOIHOU CPETIE;



BIIAJICHUE CUCTEMOM XUMUYECKUX 3HaHUMH, KOoTOpas BKJIFOYAET:
OCHOBOIIOJIATAIONINE TMOHITUS (XUMUYECKUN JJIEMEHT, aTOM, 3JIEKTpOHHAasi 000JIouKa
aTomMa, MOJEKyla, BaJE€HTHOCTb, DJIEKTPOOTPUIATEILHOCTh, XUMHUUYECKasi CBS3b,
CTpyKTypHast QopMmyna (pa3BEépHyTas U COKpalll€HHas), MOJIb, MOJISIpHAas Macca,
MOJISIPHBIN 00BEM, YTIEPOIHBIN CKeNeT, PYyHKIMOHATbHAS TPYIIIa, paJuKail, U30Mepus,
W30MEpbl, TOMOJIOTMYECKUA  psAJi, TOMOJIOTH, YIJIEBOJAOPOJIbI, KHUCIOPOJ U
a30TCOACpKAIIME  COCAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIUHEHMS); TEOPUU U  3aKOHbl (TEOpUs  CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa, 3aKoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHMHUHM; MHUPOBO33PEHUYECKUE 3HAHUS,
JieXxaIue B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX SIBICHUM,
(dbakTOMIOTHMUECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, IOJY4YCHUU U OE30MacHOM
UCIIOJIb30BAHUM BAXXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NeSATeIbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUW BBISBISATH XapaKTEpPHbIE TMPU3HAKH TOHSATHH,
yCTaHABJIMBaTh WX B3aWMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIUME TOHSATUS TPHU
OTMCaHWU COCTaBa, CTPOSHUS M MPEBPAIICHUN OPTraHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMUYECKYH) CHMBOJUKY IS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (Gopmyn
OpraHWYECKUX BELIECTB M YPAaBHEHUN XMMHYECKUX PEAKLMi, N3rOTaBIMBATh MOIEIH
MOJIEKYJT ~ OpPTaHMYECKHX BELIECTB Ui WJUIKOCTpAlMd UX XUMHYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpMHPOBAHHOCTh YMEHHMI YCTAHABIMBATh MPUHAJICKHOCTh H3YUYEHHBIX
OpPraHMYECKUX BEIIECTB M0 UX COCTaBY M CTPOCHUIO K OMpPEAeNEHHOMY KJIacCy/TpyIine
coeMHEHU  (YIJIEBOJOPOIBI, KHUCIOPOJA M  a30TCOAEPXKAILIME  COEAUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS), JaBaTb WM Ha3BaHUS 10 CUCTEMATHYECKOU
HomeHkiarype (IUPAC), a Takke NpUBOAWTH TPUBUAJBHBIE HA3BaHUS OTIEIbHBIX
OpraHWYECKUX BEIIECTB (3TUJICH, MPOMNWIEH, ALETHICH, STUJICHIVIMKOJb, TJIUIEPHH,
denon, Qopmanbpaerua, aneTanbIeTH, MypaBbUHAs KHCIOTA, YKCYCHas KHUCIOTA,
OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KHUCIIOTA, TIII0K03a, (PyKTO3a, Kpaxmal, [eJUTI03a,
TJTMIMH);

chOpPMHUPOBAHHOCTh YMEHHS  ONPENENSATh BUABI XUMHUYECKOM CBSI3U B
OpraHUYECKUX COCTUHEHUAX (OJJMHAPHBIE U KPaTHBIE);

chOpPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJIOKEHUS TEOPUU  CTPOCHUS
oprannueckux BemecTB A. M. BbyriepoBa nis oObSICHEHHS 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (HU3UIECCKUE H
XUMUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPraHMYECKUX
BeliecTB (MeTaH, 3TaH, STWICH, MPOIWUICH, aleTuiaeH, OyraaueH-1,3, MeTunOyTaaueH-
1,3, OeH30y1, METaHOJ, 3TaHOJ, 3TWJICHIJIMKOJIb, TIUUEPUH, (PEeHOJ, aleTalbAeru,
MypaBbUHAasi U YKCYCHas KHUCJOTBI, TJIIOKO3a, Kpaxmal, LeJIII0JI03a, aMUHOYKCYCHas



KHCJIOTa), WJUTIOCTPUPOBATh T'E€HETUYECKYIO CBSI3b MEXKAYy HHUMHU YpaBHECHUSIMU
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUNA C UCTIOJNb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOUYHUKH YTIIEBOJIOPOIHOIO
ChIpbsl (HEQTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBI MX MEPEepabOTKH U MPAKTHUECKOE
MIPUMEHEHHE TIPOIYKTOB MEepepadOTKH;

chOpMUPOBAHHOCTh YMEHUH MPOBOAUTH  BBIUKUCICHHUS IO XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peaKkIuu 0 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 HMCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/AaX
HAy4YHOT'O TMO3HAHMS, UCTIOIb3YyEMbIX B XUMHH TMPU U3YUYCHHUH BEIIECTB U XUMHYECKHUX
SBICHUN (HAOJNIOJEHUE, U3MEpPEHHEe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOJIb30BAThH
CUCTEMHBIC XMMUYECKHE 3HAHUS JJIs MPUHATHUS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIECTBAMU U UX TPUMEHCHHEM;

c(hOpMUPOBAHHOCTh YMEHUH COOMIOAaTh TpaBWja IMOJb30BAaHUS XUMHUYECKOU
nocyJol W jabopaTopHbIM OOOpYJIOBAaHMEM, a TaKXKe IpaBUia OOpaIICHHUS C
BEIIECTBAMU B COOTBETCTBHU C HWHCTPYKUIMSIMH TIO BBITIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH M BBINOJHATH  XUMHUYECKUU
AKCHEPUMEHT (MpEeBpallleHUs] OPraHMYECKUX BELIECTB MNPH HATPEBAHUM, IOIYUYECHHE
ATUJIEHA M HM3YyYEHHE €ro CBOMCTB, KAaUECTBEHHBIE PEAKLIHUHU OPraHMYECKUX BEIIECTB,
JeHaTypalusi OCJIKOB MPU HArpeBaHWU, I[BETHBIE PEaKlMU OENKOB) B COOTBETCTBUU C
NpaBWJIaMH TEXHUKH O€30MAaCHOCTH IMPHU OOpaIlleHUH C BEUIECTBAMHU M JIA0OPATOPHBIM
o0OpyaOBaHUEM, NPEICTABIATh PE3YNbTAThl XMUMHYECKOTO HJKCIEpHUMeHTa B (dopme
3aMKrcH YpaBHEHUN COOTBETCTBYIOIIUX PEAKIHM U (HOPMYIUPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  KPUTHUYECKHM  aHAJIU3UPOBATH  XUMHUYECKYIO
uHpOpMAIINIO, TIONy4aeMyl0 M3 pPa3HBIX HCTOYHUKOB (CpeICTBa  MacCOBOM
uHdopmarum, IHTepHET U ApyTrux);

c(hopMHUPOBAHHOCTH yMEHUM cobrronaTh npaBuia AKOJIOTUYECKHU
11e7€CO00pa3HOr0 MOBEACHHS B OBITY U TPYIOBOHM JEATEIHHOCTH B IEISIX COXPAaHCHUS
CBOEr0 3JIOPOBbS M OKpYXKaloIIe MNPUPOJHONW Cpelnbl, OCO3HaBaTh OMACHOCTh
BO3JICMCTBUS HA KUBBIE OPTAHU3MbI ONPEAEIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAs
cmbicn mnokazarens [IJIK, mnosicHATh Ha mpuMepax cHocoObl YMEHBIICHUS U
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKA;

Ui 00y4aroluXcs C OrPaHMYEHHBIMH BO3MOXKHOCTAMH 3/I0POBbS: yMEHHUE
MPUMEHSITh 3HAaHUS OO0 OCHOBHBIX [JOCTYHHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUISL CIICTIBIX U CAOOBHUASIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh PelbePHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XxuMuyeckux Gopmy.



TemaTnueckoe mianuposanue Kypca «FOHbIH XMMHK

Ka.ﬂeﬂnapﬂo — TEMaTUYI€CKO€ IJIAHUPOBAHHUE

Y4eOHO-TEMATHYCCKHUH IJIAH.

MNe|  Haumenosanue pazoenos u |Konuuecm U3 nux(konuwecmaeo uacos)
n/ mem 60 YaCo6
n (6ceco) | Ilpoexmu | npakmuueck |meopueckue
ble ue pabomwi
Tema 1 «Opranuueckasi XuMusl B paCUETHBIX 3a7a4ax»
1. |Onpenenenrie MOJICKYJIIPHOU 6
dbopmynbl BemiecTBa Mo
MAacCCOBBIM JIOJIIM JJIEMEHTOB
B COCJIMHEHUH
2. |OnpeneneHne MOJICKYJIIpPHOU 6
dbopmyIbl BelecTBa mo
IPOJIYKTaM €0 CTOPaHUS
3 |Pemrenue 3amad 1o reme 6
«YTI€BOOPOIBI»
4. |3agaun Ha CMECH ra3oB, HE 4
pearupyroImx MeXay coO0M.
5. |PemeHue 3ama4 1o TeMe 6
«Kucnopoacoaepxarne
OpraHUYeCKHe BEIICCTBAY
6. |3agayn Ha cMECH BEILIECTB 10 4
UX MOJIBHBIM, MaCCOBBIM
COOTHOIIIECHUSIM.
7 |3amauyn 110 XUMHUYECKUM 6
YPaBHCHHUSIM.
8 |3amaum 10 Teme YTIIEBOIBI». 4
9 [3amaun 110 TeEME K AMHUHBI» 4
10|[Iporpamma AesSTENHHOCTH 6
M0 PEHICHUIO IETOYeK
MPEBPAILICHU OPTAaHUYECKUX
COCJIMHCHMH.
11|Crenrenb OKHCIICHHS. 4

Onpenenenue cTeneHen
OKUCJICHUS B OPTaHUYECKUX
BEIIIECTBAX




12

OKHUCITUTED.
Boccranosurens.
Knaccuduxanus OBP

13

Meton 3EKTPOHHOTO
Oananca

14

[Ipuem MakpomnoACTaHOBKHU
KaK crnocod ompeneneHus
K03 (HULIMEHTOB B
ypaBHeHusax OBP.

HUroro:

68




