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1. Ilnannpyembie pe3y1bTaThl OCBOCHHS YU4eOHOI0 peaMera.

B pe3yabTare n3ydyeHusi y4eOHOro npeaMera « XMuMus» Ha ypOBHe CpeHero oouero oopasoBaHus:
BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMUHU B POPMUPOBAHUU COBPEMEHHOW HAYYHOM KAPTUHBI MUPA U B IPAKTUICCKON JCSATEILHOCTH YEIIOBEKA;

—  JIeMOHCTPHUPOBATh Ha MPUMEPAX B3AUMOCBS3b MEXK]ly XUMHEH U IPYTUMHU €CTECTBEHHBIMU HAYKAMMU;

—  packpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMUUeckoro ctpoenusi A.M. bytieposa;

— mnoHuMarh pusnueckuit cMpicn [lepuognueckoro 3akona [I.M. MenzaeneeBa U Ha €ro OCHOBE OOBACHATH 3aBUCHMOCTH CBOMCTB XUMHUYECKHX
9JIEMEHTOB M 00pa30BaHHBIX UMH BEIIECTB OT JICKTPOHHOT'O CTPOCHUS aTOMOB;

—  OOBACHATH MPUYMHBI MHOTOOOPA3HsI BEIIECTB HA OCHOBE OOIIUX MPECTaBICHUN 00 MX COCTaBE U CTPOCHUH;

—  TPHUMEHSTHh MpaBUIa CUCTEMATHUYECKON MEXKIyHApOIHON HOMEHKJIATYphbl KaK CpEACTBA Pa3iMueHUs U HACHTU(UKAIMU BEUIECTB MO HX
COCTaBY M CTPOCHHUIO;

—  COCTaBIISITh MOJICKYJISIPHBIE W CTPYKTYPHBIE (DOPMYJIBI OPTaHMYECKHX BEHISCTB KaK HOCHTEICH HMH(POPMAIMK O CTPOCHHU BEIIECTBA, €0
CBOMCTBAX W MPUHAIICKHOCTH K OMPEICICHHOMY KJIACCY COCTMHCHMUIA;

—  XapakTepu3OBaThb OPraHWYECKHUE BEIIECTBA IO COCTaBY, CTPOCHHMIO M CBOICTBaM, YCTaHABIMBATH NMPUYMHHO-CJIEICTBEHHBIE CBS3U MEKIY
JAHHBIMU XapaKTePUCTUKAMU BELIECTBA;

—  TMPUBOJUTH MPUMEPHl XUMUUYECKHX PEAKIIMH, pACKPHIBAIOIINX XapaKTEPHBbIC CBOMCTBA TUIMYHBIX MPEICTABUTENICH KJIACCOB OPTaHMYECKHX
BEIIECTB C 1EJIbI0 UX UIACHTU(UKAIIUU U O0BICHEHUS 001aCTH MPUMEHECHHUS;

—  MPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX PEAKI[Mil Ha OCHOBE 3HAHHUI O TUIIAX XUMHUUYECKOU CBSA3U B MOJICKYJIAX PEareHTOB U
UX PEaKIMOHHON CIIOCOOHOCTH;

—  UCIHONB30BaTh 3HAHHUA O COCTaBe, CTPOCHMM M XHUMHYECKHX CBOMCTBaX BEHIECTB JJs O€30MacCHOTO NPHUMEHEHHUsS B MPaKTUYECKON
NesATEeTLHOCTH;

— TPUBOJUTH TMPUMEPHI TPAKTUYECKOTO HWCIOIB30BAHUS MPOAYKTOB TMepepadOTKu He(PTH W TPUPOTHOTO Ta3a, BBICOKOMOJICKYJISPHBIX

COE€IUHEHUI (HOJ’II/I3TI/I.II€H3., CHUHTCTUYCCKOI'O KaydyKa, alilcTaTHOT'O BOJ'IOKHa);



—  TMPOBOAMTH OMBITHI MO PACTIO3HABAHUIO OPTAaHUYECKUX BEILECTB: TNIMIEPUHA, YKCYCHON KUCIIOTHI, HEMIPeIeIbHbIX )KUPOB, TITIOKO3bI, Kpaxmana,
0EJIKOB — B COCTAaBE MUILEBLIX MTPOYKTOB U KOCMETHYECKHUX CPEJICTB;

—  BIAJETh MPaBWJIAMHU U TIpUeMaMu 0€301MMacHOM pabOThl ¢ XUMHUYECKUMHU BEIIECTBAMH U Ja00PaTOPHBIM 000PYyI0BaHUEM;

—  yCTaHaBIIMBaTh 3aBHCUMOCTH CKOPOCTH XUMHYECKOW PEAKIIMH M CMEIICHHS XUMHUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C IEIBIO
orpeziesieHus] ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOIIECCOB;

—  MPHUBOJUTH MPUMEPHI THIPOIH3a COJICH B MOBCEAHEBHON KU3HU YEJIOBEKa;

—  TMPUBOJUTH MPUMEPHl OKHUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA B MPUPOJIEC, MPOU3BOACTBEHHBIX MPOIECCaX M KU3HEACATEIHLHOCTU
OpraHU3MOB;

—  NPHUBOJUTH MPUMEPHl XMMUYECKUX PEAKIIUN, PACKPHIBAIOIINX OOIIHEe XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB — METAIJIOB U HEMETAILIIOB;

—  TMPOBOAMTH pacueThl Ha HAXOXKICHUE MOJIEKYIAPHOU (POPMYIIBI YTIEBOJOPOAA MO MPOIYKTaM CTOPAHUS U IO €ro OTHOCUTENbHOU MJIOTHOCTH U
MacCCOBBIM JIOJISIM AJIEMEHTOB, BXOJISAIIUX B €T0 COCTAB;

—  BIQJIETh MPaBWIaMU OE€30MACHOTO OOpAIEHUS C €IKHUMH, TOPIOYHMMH U TOKCHYHBIMH BEIIECTBAMH, CPEJACTBAMH OBITOBOM XUMUM;

—  OCYUIECTBIISTH MOMCK XUMUYECKOW MH(OpMALINY IO HA3BaHUAM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BELIECTB;

—  KPUTHYECKH OIICHHBATh U MHTEPIPETUPOBATH XUMHUECKYIO HH(POPMAIUIO, COACPKAIIYIOCS B COOOIIEHUSIX CPEICTB MaccoBOil nHpopmanmu,
pecypcax HMuTepHeTa, HAy4YHO-TIOMYJISPHBIX CTAThsIX C TOYKMA 3PEHUSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B IEJSX BBISBICHUS OIIMOOYHBIX
CYXKJIeHU 1 POpMUPOBaHUSI COOCTBEHHOM MO3UIUY;

—  TPEICTaBIATh MYTH PEIICHUS TIIO0ATBHBIX MPOOJIEM, CTOSIIMX MEpe]] YeJIOBEUECTBOM: SKOJOTHUYECKHX, YJHEPTeTUUECKUX, ChIPhEBBIX, U POJIb
XUMHH B PEHICHUU dTUX TIPOOIIEeM.

BrinyckHUK Ha 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYNTHCH:

—  WUIIOCTPUPOBATh HA TNPHUMEpPax CTAHOBJICHHE M DBOJIOIHIO OPraHWYECKOW XMMHUU KaK HAyKH Ha PA3IUYHBIX HCTOPUYECKUX dTamax ee
pa3BUTHSA,

—  HUCIOJIb30BaTh METOJbl HAayYyHOTO MO3HAHUS MPH BBHIMOJIHEHHH MPOEKTOB M y4eOHO-UCCIIEOBATENLCKUX 3a/lad MO HM3YYEHHUIO CBOWCTB,

CII0CO00B MOJIYUYCHHUA U PACIIO3HABAHUA OPTraHUYCCKUX BCUICCTB,



—  OOBSCHATH TPHUPOLY U CIOCOOBI OOpa30BaHUS XWMHUYECKOW CBS3W: KOBAJCHTHOHN (MOJSPHOM, HEMOJSIPHON), MOHHOW, METATTHYECKOM,
BOJIOPOJTHOM — C TIEIIBIO OMPEICIICHIS] XUMHUECKOW aKTUBHOCTH BEUIECTB;

— YCTaHABJIMBATb TI'CHCTUYCCKYIO CBA3b MCKAY KJIaCCaMH OpPraHUYCCKUX BCIICCTB JIA O60CHOBaHI/I$I HpHHHHHHaJIBHOﬁ BO3MOXHOCTHU
MOJTyYEHUSI OPTAaHMUYECKUX COSAMHEHHM 3aIaHHOTO COCTaBa M CTPOCHUS;

—  YCTaHaBIMBATh B3aUMOCBSI3H MEXAY (hakTaMH U TEOpHeW, MPUYMHON U CICIACTBHEM IPH aHaIu3e MPOOJIEMHBIX CUTYaIlMid ¥ 000CHOBaHUHU
NPUHUMAEMBIX PEHICHUH Ha OCHOBE XMMHUYECKMX 3HAHHA.

OObecrieunTh JOCTH)KCHHE IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS CpPEAHEH 00pa30BaTelNbHONW MPOrpPaMMBI, CO3/1aTh OCHOBY JUIs
CaMOCTOATCIIBHOT'O YCIICUIHOT'O YCBOCHHA O6yanOHIHMHC$I HOBBIX 3HaHHI>i, YMCHI/Ifl, BUIO0B n cr1o0co00B ACATCIIBHOCTU JOJIXKCH
CHUCTEMHOJICSITEIIbHOCTHBIN TOAX0A. B COOTBETCTBHM C ATHM IOAXOJOM HMMEHHO aKTMBHOCTH OOYYAaIOLIMXCS NMPH3HAETCS OCHOBOW JTOCTHIKCHUS
pa3BUBAIOIIMX Leeld OOpa3oBaHHMsS — 3HAHWS HE MEPEHAroTCs B TOTOBOM BHJE, a MOOBIBAIOTCS YYAlIMMHCS B IPOIECCE IMO3HABATEIBHOM
nestenbHOCTH. OJHUM W3 MyTEH MOBBINICHUS MOTHUBAUHU M 3(PPEKTUBHOCTH y4eOHOUW NESATETPHOCTH B OCHOBHOW MIKOJE SIBIISICTCS BKJIIOUEHUE
y4YaIIuXcs B y4eOHO-HCCIIEJOBATENBCKYIO M MPOSKTHYIO JeSITEIbHOCTD, KOTOPAs UMEET CIICAYIONINE 0COOCHHOCTH:

1) menu u 3aga4u ATUX BUAOB JEATEIbHOCTH YYalIUXCS OMPEICNAIOTCS KaK WX JTUYHOCTHBIMU MOTHMBAaMHU, TaK ¥ COIUAIBHBIMHU. DTO O3HAUYaeT, YTO
Takas JESITeTbHOCTh JOJDKHA ObITh HAlpaBlieHA HE TOJBKO HA TMOBBIIMIEHHE KOMIIETEHTHOCTH MOAPOCTKOB B MPEIMETHON OO0JIACTH OMpEeTeHHBIX
y‘~I€6HI)IX JAUCHHUIIINH, HC TOJIBKO Ha Pa3BUTHUEC UX CHOCO6HOCT€I71, HO 1 Ha CO3JaHHEC NPOAYKTAa, UMCIOIICTO SHAYUMOCTD IJId APYTHX;

2) yueOHO-UCCIIeTOBATENBCKAS M MTPOSKTHAS JEATEIHHOCTh JOJDKHA OBITH OPraHU30BaHa TAKUM 00pa3oM, 4TOOBI ydaluecsi CMOTIIM Peai30BaTh CBOU
NOTPEOHOCTH B OOIIIEHUH CO 3HAYMMBIMU, pehepeHTHBIMU TPYIINaMU OJHOKIACCHUKOB, YuuTened u T. 1. CTpost pa3IUvHOTO poAa OTHOIIEHUS B XOe
IEJICHAIIPABJICHHOM, MOUCKOBOM, TBOPUYECKOW M MPOIYKTHBHOW NESATENBHOCTH, MOJPOCTKH OBJA/IEBAlOT HOPMaMU B3aMMOOTHOIICHHH C pa3HBIMU
JIOJbMH, YMEHUSMU TEPEXOJUTh OT OJHOTO BHJA OOIIEHUS K IPYroMy, MPHUOOpPETAlOT HAaBBIKM WHIMBUAYAIBHON CaMOCTOSTENbHOW pabOThI U
COTPYJTHUYECTBA B KOJUICKTHBE;

3) opraHm3anus y4eOHO-HCCIICOBATEILCKAX W MPOSKTHBIX padOT IIKOJLHUKOB OO0ECIIEYMBACT COYCTAHHME PA3IUYHBIX BHUJIOB ITO3HABATEIHHOMN
NESTENbHOCTH. B 3TUX BHJaX NEATEIbHOCTH MOTYT OBITh BOCTPEOOBAaHBI MPAKTHUYECKU JIOOBIE CIIOCOOHOCTH MOAPOCTKOB, PEATM30BaHbI JTHYHBIE

MMPpUCTPACTHA K TOMY WK UHOMY BUY ACATCIIbHOCTHU.



2. Conepxanne yueOHoro npeamera 10 kacce (1 uac 6 nedenro, 6cezo 35 uaca)
Paznen 1. OCHOBbI OPTAHUYECKOM XUMMH (6 u)

[TosiBneHue U pa3BUTHE OpraHUYECKON XUMHH Kak Hayku. [Ipenmer oprannyeckoit xumun. MecTo 1 3HaYeHHE OpraHU4eCKOH XUMUU B CUCTEME
€CTECTBEHHBIX HayK.
XHUMHYECKOE CTPOEHUE KaK MOPAJIOK COEUHEHHSI aTOMOB B MOJIEKYJIE COIJIACHO UX BAJIEHTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPUN XUMUUECKOTO
CTPOEHUA OpraHuyeckux coenuHeHuii A.M. byTtiepoBa. YTiiepoaHbIil CKEeJIET OpraHuyecKoi MosieKybl. KpaTHOCTh XUMHUUECKOH CBSI3HU.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpoeHus Mosiekyil. 3oMepus u uzomepsl. [lonarue o pynkunonansnoit rpymnmne. [IpuHiumns
KJIaccu(pUKaUN OpraHMYeCKUX coenHeHni. CucTeMaTuieckas MeKayHapo Has HOMEHKIIATypa U IPUHIUITE 00pa30BaHUs Ha3BaHUH OPTraHUYECKUX
COCIMHEHM.

Paznen 2. YIVIEBOJOPOAbI

IIpeneabHble yriaeBoaopoasl (3 1)

Aakanbl. Cmpoenue monekynvl memana. 'omonorudeckuii psij ankaHoB. ['omonoru. Homenknarypa. M3omepust yriiepogHoro ckesera.
3aKOHOMEPHOCTH U3MEHEHMs PU3NUECKUX CBOMCTB. XMMHUYECKUE CBOWCTBA (Ha MpUMEpPE METaHa U 3TaHa): peakuyu 3aMelleHUs (raJoreHUPOBaHUE),
JIETUIPUPOBAHUS KaK CIIOCOOBI MOTYyYEHHUS BXKHEHUIITUX COSIMHEHUN B OPraHUYecKOM CHHTe3e. | opeHrne MeTaHa Kak OJJUH U3 OCHOBHBIX HCTOUHHUKOB
TEIUIa B MPOMBIIIJIEHHOCTH U ObITY. HaxoxxaeHune B mpupoje u MpuMEeHEeHNe alKaHoB. [IoHAmue 0 YuK10aIKanax.

Henpeneabnsble yriaeBoaopoas (3 4)

Aakenbl. Cmpoenue monexynvt smuiena. ['omonorudeckuii psj ankeHoB. Homenkmnarypa. M3omepus yriaepoaHoro cKejaeTa u MoJI0KEHHUS
KpaTHOM CBSI3HM B MOJIEKYJie. XMMUUYECKHE CBOMCTBA (Ha MPUMEpPE ITUIICHA): peaKINK MPUCOSANHEHUS (TaJIOTeHUPOBaHUE, 2UOpUpOBaHuUe,
THJIpATALS, 2UOPO2ATO2eHUPO8aHUe) KaK CIIoco0 MoydeHus (PyHKIIMOHAIBHBIX MPOU3BOIHBIX YIIIEBOJOPOJIOB, TopeHus. [lomumepusaius sTuaeHa
KaK OCHOBHOE HalpaBJIEHUE €T0 UCI0JIb30BaHUs. [1oMMATHIIEH Kak KpYITHOTOHHAKHBIM MPOIYKT XUMHUYECKOT0 MPor3BoicTBa. [IpuMeHeHme sTuieHa.

AJIKagueHbl M KayuyykH. AnkaaueHsl U Kaydykd. [loHsTHe 00 anmkagueHax Kak yriIeBOJOpOJax C JByMs JABOWHBIMH cBsi3AMHU. [lonnmepuszanus
nuBuHWIA (OyTaguena-1,3) kak cnoco0 MOoTy4YeHHs] CHHTETUYECKOro Kaydyka. HaTypalbHbIN M CHHTETHYeCKUH Kaydyku. BynkaHuzaius kaydyka.

Pesuna. [IpumeneHnne kaydyka U pe3UHBbI.



Aaxkunbl. Cmpoenue monexynvl ayemunena. 'omonorndeckuit pan ankuHoB. Homenkiatypa. M3omepus yriepoaHoro ckenera u mojJoKeHus
KpaTHOU CBSI3M B MOJICKYJie. XMMHUYECKHE CBOMCTBA (Ha MpUMEpE alleTHIICHA): peaKIuK MPUCOSANHECHUS (TaJIOTEHUPOBAHUE, cUOPUPOBAHUE,
TUApATAIVS, 2UOPO2aAl02eHUPOB8aHUe) KaK CTIOCO0 MOTyIeHHUS TTOJIMMEPOB U APYTUX MOJIE3HBIX MPOAYKTOB. ['OpeHune arneTuieHa Kak UCTOYHUK
BBICOKOTEMIIEPATYyPHOTO IJIAMEHU JIJIsl CBApKH U pe3ku MeTaiuioB. [IpumeHeHue aleTuieHa.

Hukanyeckue yrjeBoaopoabl. (44)

Apenbl. beH3011 KaK peICTaBUTENIb ApOMaTHUYECKUX YIIIEBOIOPO0B. CmpoeHnue monekynvl Oen3ona. XUMUYECKUe CBOMCTBA: PEeaKIuu
3aMeleHus (TAIOTeHUPOBAHKE) KaK CIIOCO0 TIOMyUeHUSI XUMUYECKUX CPEJICTB 3alUThI PACTCHUH, IPUCOCTNHEHUS (THAPUPOBAHNE) KaK
JI0Ka3aTeNbCTBO HEMPEEIbHOT0 XapakTepa 6en3ona. Peakius ropenus. [Ipumenenue 6ensona.

Paznen 3.0 YHKIHIMOHAJIBHBIE ITPOU3BOJHBIE YIJIEBOAOPOAOB
Crnuptbl. ®eHou. (4 1)

CnupTtsl. Kitaccudukanms, HOMEHKIATypa, H30MEpHUs CIUPTOB. METaHOJI ¥ 3TAHOJI KaK MPEACTABUTEIH MPECIIbHBIX 0JIHOATOMHBIX CITHPTOB.
XvMHYeCcKUe CBOWCTBA (Ha MpUMEpPEe METaHOJIa U STAaHOJa): B3aUMOJICHCTBUE C HATPHEM KaK CIIOCO0 YCTaHOBJICHUS HAJTUYUS THAPOKCOTPYIIIIHI,
peaxIus C raJJoreHOBOJAOPOJaMH KaK CIIOcOo0 MOTydeHUs pacTBOPUTENEH, IeruapaTaius Kak Croco0 MoydeHus dTHIIeHa. Peakius ropeHus: ClupThl
Kak TorumBo. [[pumenenne Metanosa u sTanosna. GU3noaoruueckoe AEHCTBUE METaHOJIa U ATaHOJIa Ha OPTaHU3M YesIOBeKa. DTUIICHTIIMKOIIb U
TJIMIIEPUH KaK MPEACTABUTENH MPEIEIbHBIX MHOTOATOMHBIX CITUPTOB. KauecTBeHHas: peakiivsi Ha MHOTOATOMHBIE CHUPTHI U €€ IPUMEHEHUE IS
pacno3HaBaHUs TIULEPUHA B COCTABE KOCMETUYECKUX CpelcTB. [IpakTHueckoe NpuMeHEeHHEe STUIICHTIIMKOIIS U TIINLEPUHA.

®enou. CTpoeHre MOJIEKYIbl eHomNa. B3aumHoe anusaHue amomos 8 monexyie gheHona. Xumuieckue c8oUCmsa: 83aumooelicmsue ¢
Hampuem, 2uopokcuoom Hampus, opomom. Ilpumenenue enona.

AJberuibl 1 KeToHbl. KapOoHoBbIe KMCJIOTHI M X MPOU3BOAHBbIE (5 1)

Anpneruapl. Metanans (popManbaerun) u dTaHalb (aneTaibAeTu 1) Kak MpeICTABUTENN IPEACIbHBIX allberua0B. KauecTBeHHBIE peakinu

Ha KapOOHWIBHYIO TPYIIY (peakius «cepedpssHOTo 3epKaiay, B3auMoaeicTBue ¢ ruapokcuaoM meau (I1) u ux npumenenue njs oOHapyKeHUS

MPEACIIbHBIX aJIbACTU0B B IPOMBIIIJICHHBIX CTOYHBIX BOAAX. TOKCHYHOCTD alIbJAECTHIOB. HpI/IMeHeHI/Ie (bopMaan[eerLa n ancTajabJACruaa.



Kap6oHoBbIe KHCTOTHI. YKCYCHAsI KUCJIOTA KaK MPeICTaBUTENb MPEIeIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. XMMHUECKHE CBOMCTBa (Ha
pUMepe YKCYCHOM KHCIIOTHI): peaKluu ¢ MeTaJuIaMU, OCHOBHBIMH OKCHUJIaMH, OCHOBAHHUSIMU U COJISIMU KaK MOATBEPKICHUE CXOACTBA C
HEOpPraHMYECKUMH KHcIoTaMu. Peakius srepudukanim Kak crnocod mosydeHus CI0oXHbIX 3¢upoB. [Ipumenenne yKCycHOM KHCIOTHI.
[IpencraBienue o BrICIINX KAPOOHOBBIX KUCIOTaX.

Crnosxuble 3¢upsl U xupbl. CroxkHbIE 3(UPHI KaK MPOIYKThI B3aUMOJCHCTBUS KapOOHOBBIX KHCIOT cO ciupTamu. [IpumMeHeHne CioxkHbIX
3¢ UpoB B NMULIEBOH U nap(roMepHOil MPOMBIILIEHHOCTH. JKUPBI KaK CI0XKHBIE d(PUPHI IIUIEPUHA U BHICIINX KapOOHOBBIX KUCIIOT. PacTuTenbHble U
YKUBOTHBIE JKHUPBI, UX COCTaB. Pacrio3HaBaHuE pacTUTENIBHBIX )KUPOB HA OCHOBAaHUM UX HENpEAeIbHOro xapakrepa. Ilpumenenue xxupos. ['uaponus
WJIA OMBUICHHE KHPOB KaK CIIOCOO MPOMBIIIICHHOTO MOJIYYEHHsI COJICH BBICIINX KapOOHOBBIX KUCIIOT. MBUTA KaK COJIM BBICIIUX KaPOOHOBBIX KHCIIOT.
Moromme cBoicTBa MbLIA.

Pazpnen 4.110JIMOYHKIIUNOHAJIBHBIE COE/IMHEHUSA
Yraesoasl (3 u)

VYraesonsl. Knaccudukanus yriaeBogos. Haxoxaenue yriieBooB B mpupo/e. [ moko3a kak anpaerugocnupt. bposxkenne rirokossl. Caxapo3sa.
Tuoponus caxapo3svl. Kpaxmain u 1eioiao3a Kak OMoIornueckue noimMepsl. XUMHUYECKHUE CBOMCTBA KpaxMalia U IeJITI0I03bl (THAPOIH3,
Ka4yeCTBEHHasl peakiys ¢ Ho0M Ha KpaxMall U ee IpUMEHEeHHe /17151 OOHapyKEeHUsl Kpaxmalia B IpoayKTax nutanus). [IpuMmenenue u ouosorudeckast
poiib yrieBoJoB. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE alleTaTHOTO BOJIOKHA.

AMHHOKHCI0THI. Besakn. O0001meHne 3HaHNi M0 Kypcy opranuieckoii xumuu (7 4)

AMUHBI. AMUHOKHCIIOTHI U Oeku. COCTaB 1 HOMEHKJIAaTypa. AMUHOKHCIIOTHI Kak aM(pOTepHble opranndeckue coeunenus. [lentuanas
CBs13b. buosnornueckoe 3HaueHue 0-aMMHOKUCIIOT. O0IacT MPUMEHEHUsI aMUHOKHUCIIOT. benku kak nmpupogabie Ouononumepbl. COCTaB U CTPOEHUE
6enKoB. XMMHUECKUE CBOMCTBA OEIIKOB: THAPOIIN3, NeHaTypalus. OOHapyXeHue OelKoB MPHU MOMOIIM KaYeCTBEHHBIX (LIBETHBIX) PEaKLU.
[TpeBparenus O0enkoB NuIy B opranu3me. buonoruueckue GyHKIUU 6EIKOB.

WNnentuduxanus opraHndeckux COeUHEHUN. [ enemuueckas c6s13b MexHcoy Kiaccamu op2aHuieckux coeourenut. TUIbl XUMUYECKUX

peaKkuuii B OpraHu4eCKON XUMUH.



Conep:xkanue yueOHoro npeameta 11 kuacc (7 vac 6 neoento, 6cezo 34 uaca)

Teoperudyeckne ocHOBbI XumMuu (18 1)

Crpoenue BemiectBa. CoBpeMeHHAsI MOJCIb CTPOSHUS aToMa. DJIEeKTpoHHast KoHuryparus atroMa. OcHosHOe u 8030YdcOeHHble COCMOSHUSL
amomos. Kiaccupukaius XuMHYECKUX HJIEMEHTOB (s-, P-, d-31emMeHTh1). OCOOCHHOCTH CTPOCHHUS SHEPTETHYECKUX YPOBHEH aTOMOB d-3JIeMEHTOB.
[lepuonuueckas cucrema xumuueckux aiemenToB J[.M. MenaeneeBa. ®uznueckuii cMmbici [lepuoanueckoro 3akona [I.1. Menaeneesa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN 1O MEePUOIaM U IrpyIaM. DJIEKTPOHHAS MPUPOJIa XUMUYECKOMN CBSI3H.
DNEKTPOOTPUIIATEIILHOCTD. BHUIBI XUMUYECKOM CBS3M (KOBAJICHTHASI, MOHHAS, METAJUTUYECKasi, BOJOPOJIHAS) 1 MEXaHU3MBI ee 00pa3oBaHMUsI.
Kpucmannuueckue u amopguoie sewgecmsa. Tunvl Kpucmaiiuueckux peulemox (AmomHas, MOAEKYIAPHAS, UOHHAS, MEMALIUYECKAds). 3a8UcUMOCmb
Qusuueckux ceolicme sewecmea om muna Kpucmaiiudeckou pewemxu. ITpuauasl MHOrooOpasus BemiecTs. (11 1)

XuMH4ecKue peakiuu. [ oMoreHHbIe U TeTeporeHHbie peakiuu. CKOPOCTh PEeaKIiH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MIPUPOIBI
pearupyromux BeuecTB, KOHIEHTPAIMU Pearupyronux BEIIECTB, TEMIIEPATYPhI, TUIOMIAAN PEaKIIMOHHOW MOBEPXHOCTH, HAJTMYHS KaTaiauszaTopa. Pob
KaTaJn3aTOpPOB B MPUPOE U MPOMBIIIIICHHOM IPOU3BoACTBE. OOpaTUMOCTh peakinii. XMMHUECKOE paBHOBECHE U €r0 CMEIICHHE MO/ AeCTBUEM
pa3auuHbIX (aKTOPOB (KOHIIEHTPAIHS PEareHTOB I MIPOAYKTOB PEaKINK, JaBIeHHUEe, TeMIepaTypa) sl CO3JaHuUs ONTUMAIbHBIX YCIIOBHIA
MPOTEKAHUsI XUMUYECKUX TIPOLECCOB. Jucnepchuvie cucmemvl. [lonamue o konnoudax (3o01u, eenu). Ucmunnsie pacmseopel. Peakiiu B pacTBopax
3JIEKTPOJIUTOB. pH pacTBOpa Kak Mmoka3zareib KUCIOTHOCTH cpefbl. [ uaponu3 conell. 3HaueHue ruAposin3a B OMOJIOTHYECKUX OOMEHHBIX MPOIIECCax.
OKHUCTUTENBbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH B PUPOE, TPOU3BOJCTBEHHBIX MPOIIECCaX U KUZHEACSITENFHOCTH OpraHu3MoB. OKHCIUTENBHO-
BOCCTaHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAUIOB TJIABHBIX U TOOOYHBIX MOATPYII (ME/Ib, XKEJIe30) M HEMETAIOB: BOJIOPOAA, KUCIOPOIa,
raJIOre€HoOB, Cephl, a30Ta, pocdopa, yriepoaa, kpemausi. Kopposusi METAJIIIOB: BUIbI KOPPO3UH, CITIOCOOBI 3aIUTHI METAJIOB OT KOPPO3UH.
Dnexkmpoauz pacmeopos u pacniasos. llpumenenue snekmponuza 8 npomvluLieHHocmu. (7 4)

Xumus u Ku3Hb (16 9)

Hayunbie MeTobl mo3HaHus B XuMun. Mcrounnku xummudeckoit napopmaruu. [louck nadpopmaiuu no Ha3BaHUusIM, UAeHTU(DUKATOpAM,

CTPYKTYpHBIM (popMynaM. MoaennpoBaHie XMMUYECKHUX MPOLIECCOB U SIBICHUN, XuMu4ueckui ananu3 u cunme3s Kak METObl HAyYHOT'O O3HAHUS.



Xumus u 310poBbe. JlekapcTBa, (hepMeHTHI, BATAMUHBI, TOPMOHBI, MUHEpaibHbIe BO/bI. [Ipo0ieMbl, cBsI3aHHBIE ¢ TIPUMEHEHUEM
JIEKapCTBEHHBIX IpernapaToB. BpeaHbie MpuUBBIYKY U (PAKTOPHI, pa3pyllalolire 310poBbe (KypeHHe, yoTpeOIeHne alKorois, HapKOMaHus).
Panmonansnoe nutanue. [uwesvie dobasku. OCcHO8bL NUWEBOU XUMUL.

XuMUs B MOBCETHEBHOM KM3HU. Morommue u yuctsmue cpeactsa. Cpedcmea 60pbobl ¢ ObimosbIMU HACEKOMbIMU.: PENellenmbl,
uncekmuyuovl. CpeliCTBa JINYHOU MMTrueHbl U KocMeTukH. [IpaBuna 6e3onacHoi paboThl C €IKUMHU, TOPIOYUMHU U TOKCUYHBIMU BELIECTBAMH,
CpelacTBaMu OBITOBOM XUMUHU.

XUMHUS U CeNTbCKOE X03sCTBO. MUHEpalIbHbBIE B OpraHndeckue ynoopenusi. CpencTsa 3aiiiuThl pacCTeHUH.

Xumus u sHEepreTuka. [IpupogHbie HCTOYHUKH YTIIeBOOPOA0B. [IpupoaHblil n mOomyTHBINH HETAHOM ra3hl, HX COCTAB U MCIIOJIb30BAHHE.
CocraB Hedu u ee nepepadorka. Hedrenpomykrsl. OkraHoBoe unciio 6en3una. OxpaHa okpysKaroleil cpeipl mpu HedrenepepadboTke u
TPAHCTIOPTUPOBKE HEPTEPOAYKTOB. AJTbTEPHATUBHBIC HCTOUHUKH SHEPTUH.

Xumus B ctpoutenscTBe. Llement. beron. [1og0op onTUManbHBIX CTPOUTEIBHBIX MAaTEPUATIOB B TPAKTUUECKON JEATEILHOCTH YEIOBEKa.

XUMUS 1 9KOJIOTHS. XUMHUYECKOE 3arps3HCHUE OKPYXKAIOIICH cpelibl U ero mocieAcTBrs. Oxpana ruapocdepsl, TOYBbl, aTMoc(epbl, (hI0OpsI U
(dayHbI OT XMMHYECKOTO 3arps3HEHHUS.

Tunbsl pacyeTHbIX 3a1a4:

Haxosxnenne MmonexynsipHor (opMyJibl OPraHMIECKOTO BEHIECTBA MO €0 TIOTHOCTH U MACCOBBIM JIOJISIM JIEMEHTOB, BXOJISIIUX B €0 COCTaB,
WJIY TI0 TPOJAYKTaM CrOpAHUS.

Pacuetsl MmaccoBoit 1011 (Macchl) XUMUYECKOTO COSTMHEHUS B CMECH.

Pacuetsr macchl (00beMa, KOMMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIM OJHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).

Pacuetsl MaccoBoit miv 00BEMHOMN JOTU BBIXO/IA MPOAYKTA PEaKIIMK OT TEOPETUIECKH BO3MOXKHOTO.

Pacuers! TermnoBoro ¢ dexra peakuu.

PacueTsl 00beMHBIX OTHOIIIEHUN TA30B MPH XUMHUECKUX PEAKITHIX.

Pacuersr Macchl (00OBbeMa, KONIMYECTBA BEUIECTBA) MPOAYKTA pPEaKIMH, €CIU OJHO M3 BEIIECTB JAHO B BHJE pacTBOpa C OMpeneleHHON

MacCoOBOM gojen PAaCTBOPCHHOI'O BECIICCTBA.
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IIpumepHbIe TeMBbI NPAKTUYECKUX PA0OT (HA BHLIOOP YUUTEJIA):

KauecTBeHHOE onpezeneHue yriepoja, BOJOpOoa U XjIopa B OPraHN4eCKUX BELIECTBAX.
KoHcTpynpoBanue mapocTepKHEBBIX MOJEIEH MOJIEKYJI OPraHUYECKUX BELIECTB.
PacniosnaBanue miacTMacc U BOJIOKOH.

IlosrydeHne HCKYCCTBEHHOT'O IIEJIKA.

Pemenne skcriepuMEHTANBHBIX 3a7a4 Ha MOJIYyYEHHE OPraHUYEeCKUX BELIECTB.

Pemrenne skciepuMEHTANIBHBIX 337]a4 HA PACIIO3HABAHWE OPTAaHUYECKUX BEILECTB.
WnenTudukaniss HEOPraHNIeCKUX COSTNHEHHN.

[Tonyyenue, cobupanue 1 pacro3HaBaHHE I'a30B.

Pemenne skcriepuMeHTaNBHBIX 3a7a4 110 TeMe «MeTauibl».

Pemenue skcnepuMeHTalIbHBIX 3a1a4 1o Teme «Hemeraby.

Pemenne OKCIICPUMCHTAJIBHEBIX 3aJla4d 110 TEME «l'eHeTHUECKas CBI3b MCKAY KilaCCaMH HCOPraHUYCCKUX COGHHHGHHﬁ)).

Pemrenue skcnepuMeHTaNbHBIX 3a4a4 110 Teme «['eHeTnyeckas CBsIi3b MEKIy KJ1acCaMu OPraHUYECKUX COCIUHEHUI.
[Tonyuyenue 3THIeHAa U U3yYEHUE €r0 CBOMCTB.
[Tonyyenue yKCyCHOM KUCIIOTBI M M3YUYEHHE €€ CBOMCTB.
I'mpponus xupos.

N3rotoBneHune Mpuia pyqyHoOi paboTHI.

XUMHST KOCMETUYECKUX CPEJICTB.

HccaenoBanne CBOMCTB OENKOB.

OCHOBBHI TIMIIIEBOM XUMUH.

HccnenoBanne MUIEBLIX 100aBOK.

CBoiicTBa OJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB.
XUMHYECKHE CBOMCTBA albJCT U IOB.

CuHTe3 cioXkHOTO Ydupa.
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I'maponus yrineBosios.
Ycrpanenue BpeMeHHOM )KECTKOCTH BOJIBI.
KaHGCTBeHHBIG peaKI_[I/II/I Ha HeOpFaHI/IquKI/Ie BC€IICCTBA U UOHBKI.

HccnenoBanue BAMSHHAS PA3INYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON PEaKIiH.

OHpeI[eJ'IeHI/IC KOHICHTpAIMKU pacTBOpa aCKOp6HHOBOﬁ KHCJIOTBI MCTOAOM TUTPOBAHUA.
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3. TemaTnyeckoe nnaHnpoBaHue C ykadaHuem Kosnmyectea 4yacoB, OTBOAUMbBLIX Ha OCBOeHue KaXXA0u TeMbI

10 knacc (35 4, 1 4 B Hegenw)

N KonuuectBo
on/mt | HaumeHnoBaHue pa3niesnoB, TEM aco W3 HUX KOJTMYECTBO YacoB
9acoB
B padoueit Teopus IIpaktueckue | KoHTposbHBIE
porpamMme paboThl paboThl

1. Pasnen 1. OcHOBEI 6 1
OpPraHUYECKON XUMUU
Paznen 2. YrneBogopoast

2 [IpenenbHbIE YTIEBOJOPOIbI 3

3 HenpenenbHble yrieBoaopoIbI 3

4 [uknnueckue 4
Pa3nen 3. ®yHkunoHanbHbIe
IIPOU3BOJIHBIE YTIIEBOJOPOIOB

5. Cruptel. Oenor. 2

6 Anpaernnsl. KeToHBI 2

7 KapOoHOBBIE KHUCIOTHI M X 1

' | IpoU3BOJHbIE

8. CrnosxHble 3(UpBbI U )KUPBIL. 2 1
Paznen 4.
[TomudyHKIIMOHATHHBIE
COEJIMHEHUS

9. YriaeBoanl 3

10. | AMHHOKHMCIOTHI. benkw. 8 2 1
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11.

O06o0011eHre 3HaHU# TI0 KypCy
OpPraHUYeCKON XMMUH

HUTOI'O: KouTpoabHbIX padoT- 4, npakTuyeckux pador- 2 35 yacos

Tematnyeckoe nnaHnpoBaHue C ykadaHuem Kosimn4yectea 4yacoB, OTBOAUMbIX Ha OCBOeHue KaXXAoW TeMbl

11 knacc (34 4, 1 4 B Hegenw)

KonnuectBo
Neri/m | HawmmeHoBaHUWe pa3ieioB, TeEM W3 HuX KOIMYECTBO YacoB
JacoB
B paboueti Teopusa | IIpaktuuec | Kontpous
1porpamme KHe HbIC
paboThI paboThI
Paznen 1. Teoperuueckue 18
OCHOBBI XUMHUH
CTpoeHue BelIECTBA.
1. P m 11 11
9 XUMUYECKUE PEAKIIUU. 7 5 1 1
Pasnen 2. XuMus U >KU3Hb 16
3 HayuHnble MeTO1bI TO3HAHUSA B 2 2
' XHUMHH.
XUMHA U 310POBLE.
4, /0P 2 2
5 XUMHS B IIOBCETHEBHON KU3HU. 2 2
6 XUMHA U CEILCKOE XO3SIUCTBO. ) 2
XUMHSA ¥ DHEPreTHKA.
7. p 2 2
8 XWUMHS B CTPOUTEIIBCTBE. 1 1
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9.

XUMHS U DKOJIOTUS.

5

2

2

HUTOI'O: KoHTPOJILHBIX PadoT- 2, NpaKkTHYeCKUX padoT- 3 34 yacoB
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