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Pabouas yuebnas nmporpamma no xumuu uist 10-11 kiaccoB coctaBneHa Ha ocHoBe [TpumepHoit
MporpamMMBbI cpeHero (IOJIHOT0) 001Iero oopa3oBaHus 1Mo XuMuH (0a30BbIi ypoBeHb); [Iporpammer kypca
xumun a7 10-11 xmaccos (6a30Bsiii yposens) O.C.I'abpuensna;[Iporpammer kypca xumun st 10-11
KJIacCOB 00111e00pa3oBaTeNbHBIX yupexaenuit. M.:[[poda, 2017 r; denepasbHOTO nepeyHst yueOHUKOB,
PEKOMEHIOBAaHHBIX (JOMyIIEHHBIX) MUHHCTEPCTBOM 00pa30BaHUs K HCIIOIB30BaHHUIO B 00pa30BaTEIbHOM
npolecce B 00pa3oBaTeIbHBIX YUPEKACHUIX, PEATH3YIOIIUX 00pa30BaTeIbHbIe MPOrPaMMBbl 00ILEro
o0pa3zoBaHMs B COOTBETCTBUU ¢ DeiepaabHBIM rocy1apcTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM .

Jis peanuzanuu pabodel mporpaMMbl UCHOB3yI0TCs yueOHuku: I'adbpuensa O.C. Xumus. 10 k.
(6a3oBsIit ypoBeHs). M.: [poda, 2018 r. u 'abpuensa O.C. Xumus. 11 1. (6a30BbIi ypoBeHb). — M.:
Hpoda, 2019 r.

Kypc xumun Ha ypoBHE CpefHero o0Iero oopazoBaHMs paccuuTaH Ha 68 yacoB: Ha mzyudeHue B 10
KJ1acce B TeueHue 34 yaeOHbBIX Hellelb B oy, o0mmM o0bEéMoM 34ydeOHbIX yaca (3 pacuéra lyaca B
Hezeno). ¥ B 11 kmacce XxuMuu B TeueHue 34 yueOHBIX Hellelb B Toay, 00MM 00bEMOM 34 yueOHBIX 4acoB
(u3 pacuéra | gaca B HeziemIO.

Oco0eHHOCTH cOep:KAHMA U MeTOANYECKOro MOCTPOeHUsi Kypca cpopMHUpPOBaHbI Ha
ocHoBe ®I'OC COO.

1. ConepxaHue Kypca BBICTPOCHO JIOTUYHO M JOCTYIIHO B COOTBETCTBMM C CHCTEMHO-
JEeSITEIbHOCTHBIM IOJIX0ZI0M Ha OCHOBE HE€papXuM Y4eOHbIX TpodiieM

2. B 10-oM kjacce CTapUIEKJIIACCHUKHM 3HAKOMSATCS ¢ OOraTbIM MHPOM OpPIaHHYECKHUX
BELIECTB HAa OCHOBE peay3alliy UAEH B3aUMOCBA3M XMMHUYECKOI'O CTPOCHMSI ITUX BEIIECTB C UX
CBOMCTBAMH U IPUMEHEHUEM

3. Copnepxanue Kypca oOmeid xumuu B 11-oM Kiacce croco6cTByeT (popMHUpPOBaHUIO
€IMHOM XMMHYECKOM KapTUHBl MHUpa Yy BBIIYCKHMKOB CpPEAHEHW IIKOJIBI IIYTEM pPacCMOTPEHUS
OOIIMX [T HEOPTAaHUYECKOW U OPTaHNYECKOW XMMHUH TIOHATHIA, 3aKOHOB ¥ TEOPHIA.

4. N3yueHue Kypca MPOBOJUTCS Ha OCHOBE COYETAHUsSI TEOPUM U MPAKTUKH MPOOJIEMHOIO
00y4eHHs U TIOAaYl MaTepualia B JIOTUKE HAYIHOTO MMO3HAHMUS.

5. TeopeTnueckue MOJOKEHUS Kypca IIHPOKO MOJKPEIUIEHbl JEeMOHCTPAllMOHHBIMU
XUMHUYECKUMHU SKCIIEPUMEHTAMH, JIa0OPATOPHBIMU ONBITAMHU U MPAKTUYECKUMH pabOTaMu.

6. Peanmusyercs mHTErpanus conep)kaHus Kypca ¢ NMpeAMETaMU HE TOJIBKO €CTECTBEHHO-
Hay4YyHOT'0, HO U TYMaHUTapHOT'O I[UKJIOB.

7. JIOCTM>KEHHMIO TPEAMETHBIX, METANpPEAMETHBIX W  JIMYHOCTHBIE PE3YJIbTaTOB
CHocoOCTBYyeT cucTema 3ajaHuil B (opmare pediekcuu: MpoBepbTe CBOM 3HAHHUA, NMPUMEHUTE
CBOU 3HAHMSI, UCTIOJIb3YHTE JOMOIHUTEIbHYIO HHPOPMAIIMIO U BBIPA3UTE MHEHHUE.

8. PackpbiBaeTcs posib pOCCUMCKUX YUEHBIX B CTAHOBJIEHUU MHUPOBON XMMHUYECKON HayKH,
YTO CIIOCOOCTBYET BOCIIUTAHMIO MATPUOTHU3MA M HAITMOHAIBHOM CaMOUACHTU(DHUKALINH.

9. Kypc peasiuzyet cBsA3b Y4€OHOM JUCIUTUIMHBI C KU3HBIO, UTO CITIOCOOCTBYET YCHUIICHUIO
MOTHBAIUM YYAIIUXCS K U3YYEHHIO HEMPO(MUIbHOM XMMHMU 4Yepe3 PACKPBITHE CBS3H M3y4aeMOro
Marepuaia ¢ Oyaymieit o0pa3oBaTebHON TPACKTOpUEH U TPOPECCUOHATBHON NEATETLHOCTH.

10. B xypce mpencraBieHbl COBPEMEHHBIE HANPABIICHUS Pa3BUTHS XUMUYECKOW HAYKU U

TCXHOJIOTHUHN.
11. B kypce Halum OTpakeHUE OCHOBHBIE COJEPKATENbHbIE JIMHUU:
o «Bewecmeo» — 3HaHUA O COCTaBe, CTPOCHWHU, CBOWMCTBAaX ((PU3NUECKHX, XUMUUYECKHX H

6I/IOHOFI/IquKI/IX), HaXOXXACHUHU B IIPUPOJAC U MOJTYUCHUN BaKHEUIINX XUMHUYECKUX BCIICCTB,

o «Xumuueckasn peakyusa) — 3HAHUA O MNPOHLCCCAX, B KOTOPBIX MNPOABIIAKOTCA XUMHUYCCKUC
CBOICTBa BCIICCTB, YCIOBUAX UX IIPOTCKAHUA U crocobax YIIpaBJICHUA UMU,



o «llpumenenue eeuwyecme) — 3HaHUS B3aUMOCBSI3M CBOMCTB XMMUYECKHUX BEIIECTB, Hauboee
UCIOJIb3YEMBIX B OBITY, MPOMBILIUIEHHOCTH, CEJIbCKOM XO3SIIICTBE, 3/[paBOOXpPAaHEHUH U Ha
TPaHCIOPTE;

o «M3bik Xumuu» — CHCTeMa 3HAHMH O BaXHCHIINX IOHATHSAX XHMMHH M XHMHUYECKOM
HOMEHKJIaType Heopranuueckux u opranuueckux BemiectB (MIOIIAK u TpuBuanbHON);
BJIAJICHUE XMMUYECKON CHMBOJIMKOM U €€ OTPaKCHHEM Ha MUChbME, —XUMHUYECKUMHU 3HAKaMU
(cumBonamu), GOPMYIIBI  YPaBHEHHS, a TAKKe MPaBUIa MEepeBojia HHPOPMAIUU C POTHOTO
SI3bIKA HAa SI3BIK XUMHH U 00PaTHO.

Kypc xumum B cpemneil mkosie mpexycmarpuBaercs denepanbHbIM rocyaapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM KaK COCTaBHas 4YacTh MNpeaAMeTHOM obnactu «EcTecTBeHHO-
Hay4HBIC TIPEIMETHI».

XumHs BKIIOYEHAa B pasfen  ydeOHoro miaHa cpenHeidl mkoisl  «CojaepikaHue,
bopMupyeMoe ydyacTHUKaMu 00pa30BaTEeIbHOTO MPOLIECCay,

IHJIAHUPYEMBIE PE3YJIbTATBI
OCBOCHUS Y4eOHOro npeamera « XHMHS» 32 Kypc cpeaHero oouero od0pa3oBaHust

OOyueHue XMMUHU B CpeHEH LIKoje Ha 6a30BOM YpPOBHE IO JAHHOMY KypCy CHOCOOCTBYET

JOCTHIKECHUIO 06y‘{aIOHII/IMI/IC$I CIACAYIOUX JTUUYHOCHIHBIX PE3Y/IbINAMmOoE.
1) uyBcTBa TOpPAOCTH 32 POCCHHMCKYI0 XUMHYECKYH0 HayKy M OCO3HAHHE POCCHICKOI
IPaKAAHCKON HJICHTUYHOCTH — 8 YEeHHOCMHO-0PUEeHMAayUoHHOU cepe,

2) oco3HaBaTh HEOOXOIMMOCTh CBOCH IO3HABATEIILHOW JCATEIBPHOCTH U YMCHHE YIIPABIATH €10,
TOTOBHOCTh M CIIOCOOHOCTh K CaMO0Opa30BaHUIO Ha MPOTSXKEHUU BCEH KU3HU; MOHUMaHUE
BXHOCTH HENPEPBIBHOTO 0O0pa3oBaHMsl Kak (aKTOpy YCHEIIHOW MPOo(heCCHOHATBLHOW U
OOIIECTBEHHON [EATENbHOCTH; — 6 HNO3HAgamenbHOU (KOTHUTHUBHOW, MHTEJUIEKTYaJIbHON)

cghepe

3) TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY AajbHEHIIei 00pa3oBaTebHON TPACKTOPUH MK Chepbl
po¢eCCUOHATBHON IEATETLHOCTH — 8 mpPY008ol cepe;

4) HempusTHE BPEAHBIX MPHUBbIUCK (KYPEHHsI, YITOTPEOICHHS alKOroisi U HAPKOTHKOB) Ha OCHOBE
3HAHUA O TOKCHYECKOM ¥  HApKOTHYECKOM JCWCTBHHM BEIIECTB — 8 cepe
300po8bechepexcerus u Oe30nacHo2o 0o0pasa HCU3Hu,

MemanpeomemHuvimu pe3yaibMamamu OCBOEHWs BBIYCKHUKAMH CPEIHEH IIKOJIbI

KypCa XUMHUH SABJIAIOTCA:

1) wucnonvzoeanue OCHOBHBIX METOJIOB MMO3HAHHUS (OMPEICICHUE NCTOYHUKOB yUeOHOM U HAyIHON
nH(popManuy, nojsydyeHue 3Toi nHpopMmanuu, e€ aHaiu3, 1 YMO3aKJIIOUEHHUs] Ha €ro OCHOBE,
U3TOTOBJIEHHE U Tpe3eHTalusl MH()OPMAIMOHHOTO MPOIYKTa; MPOBEACHUE SKCIIEPUMEHTa, B
TOM 4YHCJIE€ M B IPOLECCE UCCIENOBATEIbCKOW AEATEIBHOCTH, MOJEIUPOBAHUE H3Yy4aeMbIX
00BEKTOB, HAOIIOIEHUE 32 HUMH, UX U3MepeHHe, (PUKcalus pe3ylbTaToB) U UX NpuMeHeHuUe
JUIS IOHUMAaHMsI pa3JIMYHBIX CTOPOH OKPYXKarollel NeHCTBUTENBHOCTH;

2) enadenue OCHOBHBIMH HWHTEIUICKTYaJIbHBIMH OTEpalUsMH (aHAIN3 M CHHTE3, CpPAaBHCHUE WU
cucremMarusanus, o0O0OIIeHHMe M KOHKpeTH3alus, Kilaccuukalnus U TOUCK AaHaJOoroB,
BBISIBIICHUE TPHUYMHHO-CIICIICTBEHHBIX CBs3eH, (DOpMyTMpOBKa THIOTE3, WX TPOBEPKA H
(GbopMyIIMpOBKa BBIBOJIOB);

3) nosnanue OOBEKTOB OKPYXKAIOUIETO MHUpAa B IUIAaHE BOCXOXIEHHS OT aOCTPaKTHOTO K
KOHKpETHOMY (0T OOIIIEro 4epe3 YaCTHOE K EMHUIHOMY);
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4)
5)

6)

7)

8)

9)

CnocoOHOCMb BHIIBUTATH UJIEW U HAXOJUTh CPEJICTBA, HEOOXOIUMBIE /IS UX JOCTHIKEHUS,

yMmeHue GOPMYTUPOBATH 1IEJIM U ONPEAEIATH 3a/1a4l B CBOEH MO3HABATENbHOMN JESTENbHOCTH,
OTIpEeEIISATh CPEJCTBA ISl JOCTHXKEHUS LIeJIel U pelIeH s 3a/1ay;

onpedenams  PasHOOOpa3HbIE  HCTOUYHUKM  TOJYYEHUS  HEOOXOAMMOW  XMMHYECKOH
uH(poOpMalUY, YCTAaHOBJIEHHE COOTBETCTBUS COJEpKaHUS U (OPMBI IpeAcTaBICHUS
MH(OPMALIMOHHOTO MPOJIYKTA ayIUTOPUU;

VMeHue TIPOJYKTUBHO OOIIaTbcs W B3aUMOJICHCTBOBAaTH B IPOLECCE COBMECTHOM
NEATENIbHOCTH, YYMTBIBATh IO3MLIUM JPYTUX YYAaCTHUKOB JAEATEIbHOCTH, 3(PdeKkTuBHO
pazpemiats KOHGIUKTHL;

20Mmo6HOoCNb K KOMMYHHKAIIUH (HpGI[CTaBJ'IHTB PE3YIbTaThL COOCTBEHHOH NO3HABATENLHOU
ACATCIIBHOCTH, CJIBIIIATE U CIIYINATh OIIIIOHCHTOB, KOPPEKTUPOBATH CO6CTB€HHy10 HOSI/IHI/II-O);

YMeHue WCTOIb30BaTh CPEACTBA WH(GOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(mamee — UMKT) B penieHnH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX 33]1a4 C
COOJIIOICHUEM TpeboBaHU SPrOHOMMKH, TECXHUKHU Oe30macHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHICCKUX HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;

10) gnaodenue I3bIKOBBIMU cpeacrBaMu, B TOM YHUCJIC U SA3BIKOM XHUMHUHU — YMCHUC SICHO, JIOTUIHO

Y TOYHO M3JaraTh CBOIO TOUKY 3pEHUS, UCIIOJb30BaTh aJ€KBAaTHBIE A3BIKOBBIE CPEJICTBA, B TOM
YlCJie 1 CUMBOJIbHBIE (XUMUYECKUE 3HAKU, (OPMYJIbI U YPABHEHUS).

Ilpeomemnuvimu pe3yrbmamamu vsydeHus XuMuM Ha 0a30BOM YPOBHE Ha CTYIEHH

cpenHero oomiero o0pa3oBaHus SBISIOTCS CIEIYIONINE PE3YIbTATHI.

l.
1.

9.

B no3naBaresibHOM cepe:

snanue (nowumanue) TEPMHUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIMX TeOpHdl Kypca
OpPraHUYECKOM U OOIIEH XUMHH;

yMeHue HaONIOAATh, ONMUCHIBATH, (PUKCUPOBATH PE3yJbTAaThl M JENIaTh BBIBOJBI HAa OCHOBE
JEMOHCTPALIMOHHBIX U CAMOCTOATEIBHO MPOBEAEHHBIX YKCIIEPUMEHTOB, UCIIONb3Ys Ul 3TOTO
POJHOM (PYCCKUIM MM UHOM) SI3bIK U SA3BIK XUMUH;

ymeHue KJ'IaCCI/ICI)I/II_II/IPOBaTL XUMHUYCCKUC DBJICMCHTBI, IMMPOCTBIC BCIICCTBA, HCOPTraHUYCCKHUEC U
OpraHU4Y€CKUC COCAUHCHU A, XUMHUYCCKHUE ITPOUCCCHI;

YMeHue XapaKTepu30BaTh OOIINME CBOWCTBA, MOJyYEHUE U MPUMEHEHUE M3YyYEHHBIX KJIACCHI
HEOPraHMYECKUX ¥ OPraHMYECKHX BEIIECTB U UX BAKHEHIINX MpeCTaBUTENEH;

onucsleamsv KOHKPCTHBIC XUMHWYCCKUC PCAKIIUMH, YCIIOBUSA HUX TPOBCACHUA H YIHPABJICHUA
XUMHUYCCKUMH ITPpOLECCaMU;

VMeHue  TPOBOJUTH  CaMOCTOSITEIbHBIM  XMMHUYECKMH  SKCIIEpUMEHT U  HaOIroAaTh
JIEMOHCTPALIMOHHBIA  SKCIIEPUMEHT, (PUKCUPOBAaTh pe3yabTaThl U JIeNaTh BBIBOABI U
3aKJIIOYEHHUS TI0 PE3yJIbTaTaM;

npocro3uposantb CBOMCTBaA HCHU3YUCHHBIX BCHICCTB I10 aHAJIOTUH CO CBOMCTBaMH HN3YUYCHHBIX Ha
OCHOBC€ 3HaHHUA XUMHUYCCKUX 3aKOHOMCpHOCTeﬁ;

onpedensimb WCTOYHUKM XMMHYECKOM HHQOpManuM, mojaydaTh €€, MPOBOIUTH AaHAU3,
M3rOTaBIIMBATh NH(GOPMAIIMOHHBIN MPOIYKT U NMPEACTABIATH €r0;

ymenib  nojib306amsvcCi 0053aTeILHBIMU CIIpaBOYHBIMHU MaTCpHAIaMU: Hepnoanqecxoﬁ

CHUCTEMOMH XUMHUUYECKUX 3JIEMEHTOB J. 1. Menpeneesa, Ta0IULEN PacTBOPUMOCTH,
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AJEKTPOXUMHUUYECKUM PSIIOM HANPSHKEHUW METAJJIOB, PAJIOM AJIEKTPOOTPHUIATEIBHOCTH — IS
XapaKTePUCTUKHU CTPOCHHUSI, COCTaBa U CBOMCTB aTOMOB XMMHUYECKUX 3J1eMeHTOB |—IV nepuoaos u
00pa30BaHHBIX MU MIPOCTHIX U CIOKHBIX BEIIECTB;

10. ycmanoenenue 3aBUCUMOCTH CBOMCTB M IPUMEHEHUS BaKHEHIINX OPraHUYECKUX COeTMHEHUN
OT MX XMMHYECKOTO CTPOCHHSA, B TOM 4YHCIEe U OOYCIOBJICHHBIX XapaKTEPOM AITOTO CTPOCHHUS
(MpenenbHBIM WM HENpPeAeIbHBIM) U HATHYMEeM (PYHKIIMOHAIBHBIX TPYIII;

11. mooenuposanue MONEKYT HEOPTaHUIECKUX U OPTaHUYECKUX BEUIECTB;

12. nonumanue XUMUYECKOW KapTUHBI MHUpa KaK HEOTHEMJIEMOM 4YacTH LEIOCTHOM Hay4dHOH
KapTUHBI MUDA.

Il. B meHHOCTHO-OpHEeHTANMOHHOH chepe — dopmMupoBaHUE COOCTBEHHOH IMO3ZHMIMH TPH
OLIEHKE TOCJEICTBUMA JUIS OKPYXKAIOWIEH Cpeabl NEATENIbHOCTH YeNOBEKa, CBA3aHHOM ¢
MIPOU3BOJICTBOM U MIEPEePabOTKON XUMUIECKUX MTPOIYKTOB;

1. B TpynoBoii cepe — nposedenue XUMHUYECKOTO IKCIIEPUMEHTA; pa3eumue HaBBIKOB
y4e0HOM, MPOCKTHO-UCCIICIOBATEILCKOH W TBOPYECKOH EATSIBHOCTH TPH BBIMOJHEHUN
WHIUBUIYATBHOTO TIPOSKTA 10 XUMHUH,

IV. B cdepe 310poBOro odopasa Ku3HH — coO00eHue TIPaBuil 0E30IacCHOrO OOpaIleHHs C
BEIIECTBAMH, MaTepHajaMH; OKa3aHHE NEPBOM TOMOINM NPH OTPABJICHHSX, OXOrax H
TpaBMax, IMOJIYYCHHBIX B pE3yJIbTaTe HAPYIICHUs IMPAaBHJI TEXHUKH OE30MaCHOCTH IPH
paboTe ¢ BemecTBaMu 1 J1a00paTOPHBIM 000PYIOBAHHEM.

N3yuenmne xumun Ha 6a30BOM YPOBHE OPUEHTHPOBAHO Ha o0ecredeHrne 001eo0pa3oBaTebHON U
OOIIEKYIBTYPHOU MOATOTOBKH BBITYCKHUKOB.

Coneprxanue 6a30BOT0 Kypca MO3BOJSET PACKPHITh BEAYIUE HIEH U OTJCIbHBICIIONOKCHHS,
BA)KHBIE B II0O3HABATEIbHOM U MUPOBO33PEHUYECKOM OTHOILLIEHUHU: 3aBUCUMOCTb CBOMCTB BEILIECTB
OT COCTaBa U CTPOEHMsI; 00YCIOBIEHHOCTh IPUMEHEHHUS BELLIECTB UX CBOMCTBAMU; MaTEPUAIILHOE
€IMHCTBO HEOPTAaHUYECKUX U OPraHMUYECKUX BEILECTB; BO3PACTAIOIIAs POJIb XUMHUHU B CO3/1aHUU
HOBBIX JIEKAPCTB U MaT€pPUAJIOB, B 3KOHOMUU ChIPbsl, OXpaHE OKPYKAIOILIEH Cpebl.

N3zyuenue npeamera "Xumus" B 4acTi GOPMUPOBAHUS Y 00YUAIOIIUXCS HAYYHOTO
MHPOBO33PEHNUS, OCBOEHUS OOIIEHAYYHbIX METOJIOB MO3HAHMUSI, & TAKXKE MPAKTUYECKOTO
MPUMEHEHMsI HAyYHbBIX 3HAaHUM OCHOBAHO Ha MEXIIPEIMETHBIX CBA3SX C MIpeMeTaMu o0sacTei
€CTECTBEHHBIX, MATEMaTUYECKUX U TYMaHUTapHbBIX HayK.

ILli1anupyemble pe3y/ibTAaThl H3Y4YEHUS MPeAMeTAa:
BoinmyckHuK Ha 0230BOM YPOBHE HAYUMTCS:
- pacKpbIBaTh Ha IpUMeEpax pojib XUMUHU B (POPMHUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI MUpa
nB Hp&KTH‘IGCKOfI JACATCIIBHOCTH YCIJIOBCKA,
- JIEMOHCTPUPOBATh Ha NPUMEPAX B3aUMOCBS3b MEXAY XUMHEH M APYTUMHU €CTECTBEHHBIMU
HayKaMu;
- pacKpbIBaTh Ha MPUMEpPAx MOJOKEHUS TEOPUHN XUMudeckoro crpoeHust A.M. bytieposa;
- noHuMath Quandeckuii cmpicn [lepuoanueckoro 3akona JI.M. MenneneeBa U Ha ero OCHOBE
OOBSICHATh 3aBHCHUMOCTh CBOMCTB XMMHYECKHUX AJIEMEHTOB M OOpA30BaHHbIX MMHU BELIECTB OT
AJEKTPOHHOTO CTPOEHUS aTOMOB;
- OOBSICHATH NPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MpPECTaBICHUN 00 UX COCTaBe
U CTPOCHUH;
- TIPUMEHATHb IpaBUJAa CUCTEMATHUYECKOM MEXIyHapOAHOW HOMEHKIATypbl KakK CpeAcTBa
pa3nuyeHus U UACHTU(UKAIIMY BEUIECTB 110 UX COCTAaBY M CTPOCHUIO;



- COCTaBISITh MOJIEKYJSIPHBIE U CTPYKTYPHBIE ()OPMYIIBI OPTaHUYECKUX BEIIECTB KaK HOCHUTENEH
nH(pOpMallUd O CTPOCHUHU BEIIECTBA, €0 CBOMCTBAX M NPUHAUIEKHOCTU K ONpPEIEICHHOMY
KJIACCY COCIMHEHUN;

- XapaKTepHU30BaTh OPIraHUUYECKHUE BELIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy JaHHBIMU XapaKTePUCTHUKaMH BEILIECTBA,;

- IPUBOJIUTH MPUMEPBI XMMUYECKUX PEAKLNN, PACKPBIBAIOIIUX XAPAKTEPHbBIE CBOMCTBA TUITMYHBIX
MPEJCTaBUTENICH KJIACCOB OPraHWYECKHX BEIIECTB C IENBbI0 UX WACHTU(PHUKAIMUA U OOBICHEHHS
o0jacTu MPUMEHEHNUS;

- IPOTHO3UPOBATH BO3MOXHOCTh IPOTEKAHUS XMMHUYECKUX pEaKLUi HAa OCHOBE 3HAHWUH O THIax
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;

- HCIIOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHUM M XMMHUYECKHUX CBONCTBAaX BELIECTB s
0€301acHOT0 MPUMEHEHUS B MPAKTUYECKOM 1eATeNbHOCTH;

- TPUBOAUTH TPHUMEPHl TMPAKTHUYECKOTO HCIIOJIB30BAaHUS MPOAYKTOB IiepepaboTku HedhTH u
MPUPOJHOTO Ta3a, BHICOKOMOJIEKYIISIPHBIX COETMHEHUHN (TMOIMATUIICHA, CHHTETUYECKOr0 KayJyyKa,
alleTaTHOT'O BOJIOKHA);

- IPOBOJUTH OMBITHI IO PACIIO3HABAHUIO OPTAaHUYECKHUX BEILECTB: IIIMLIEPUHA, YKCYCHON KUCIIOTHI,
HENpeJeNbHbIX JKUPOB, TJIIOKO3bl, Kpaxmalya, OEJIKOB - B COCTaB€ IHUUIEBBIX IPOIYKTOB U
KOCMETHYECKHUX CPEICTB;

- BIQJETh NpaBWJIAMU M IpHUeMaMHU Oe€30MacHONl paboThl C XUMHUYECKMMM BEUIECTBAMH U
1abopaTopHBIM 000PYI0BAHUEM;

- YyCTaHaBJIMBaTb 3aBUCHMOCTb CKOPOCTH XUMHYECKOW pEaKIUud U CMEIIEHUS XUMHYECKOIO
paBHOBECHSI OT PA3NUYHBIX (PAKTOPOB C LIETBIO OMPEIEICHNUS ONTUMANBHBIX YCIOBUM MPOTEKAHUS
XUMHUYECKUX IPOLECCOB;

- IPUBOJIUTH MTPUMEPHI TUAPOIIN3A COJIEH B IOBCEITHEBHOM KU3HU YETIOBEKA;

- TpPUBOAUTH  INPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEAaKUUW B  MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KUZHEAEITEIIbHOCTU OPTraHU3MOB;

- NPUBOJUTH MPUMEPHl XUMHUYECKUX PEAKLUi, PacKpbIBAIOLIMX OOLIME XMMHYECKHE CBOMICTBa
MPOCTBIX BEUIECTB - METAJIJIOB U HEMETAILIIOB;

- TIPOBOJIUTH pacyeThl Ha HAXOXJACHUE MOJICKYJSIPHOH (POPMYIIBI yrIeBOAOPOAA MO MPOIYyKTaM
CrOpaHusi U IO €ro OTHOCUTEJIbHOW IJIOTHOCTH M MACCOBBIM JOJISIM 3JIEMEHTOB, BXOJSALIUX B €T0
COCTaB;

- BIQJETh MpaBUJIaMHU O€30MacHOr0 OOpalleHUs C €IKUMH, TOPIOYMMH U TOKCHYHBIMU
BELIECTBaMHU, CPEJICTBAMU OBITOBOW XHUMMUH;

- OCYIIECTBJIATh TOMCK XMMHYECKOH HH(popManuu 1O Ha3BaHWIM, MHJIEHTU(]UKAaTOpaMm,
CTPYKTYpPHBIM (popMysiaM BEILIECTB;

- KpUTHYECKU OLIEHMBATh U MHTEPNPETHPOBATh XMMUYECKYI0 HMH(POPMALUIO, COJEpPKALIYIOCS B
COOOIIIEHUSAX CPEICTB MaccoBoM HHpopmanuu, pecypcax HWHTepHeTa, HayYyHO-TIONMYJSPHBIX
CTaThsAX C TOYKU 3PEHUS] €CTECTBEHHOHAYYHOH KOPPEKTHOCTH B LIENSX BBISBIECHUS OIIMOOYHBIX
CyXXJeHU! U popMupoBaHusi COOCTBEHHOU MO3UIINH;

- MpPEACTaBIATh IYTHU pEHIEHUs TJI00aJbHBIX MPOOJEM, CTOSAIMIMX TMEpe] YeIOBEUECTBOM:
9KOJIOTMUYECKUX, SHEPIeTUUYECKHX, ChIPHEBBIX, U POJIb XUMUHU B PELICHUH 3TUX MIPOOIIEM.
BbinmyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYUYHThCSH:

- WUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHHUE M HBOJIIOLMIO OPraHUYECKOM XMMUM KaK HayKu Ha
Pa3IMYHBIX HCTOPUUECKUX ITAIAX €€ PA3BUTHUS;

- HCIIOJIb30BaTh METOJIbI HAy4YHOTO TIIO3HAHMSI TPU BBINOJIHEHWH TIPOEKTOB M y4eOHO-
HCCIIEIOBATENIbCKUX 3a/lad 10 HM3YyYEHHMIO CBOMCTB, CIIOCOOOB MOJYYEHHMS M paclo3HABaHMS
OpPraHMYECKUX BEIIECTB;

- OOBSACHATH NMPUPOAY M CIIOCOOBI 00pa30BaHUS XMMHUYECKOH CBSI3U: KOBAJIEHTHOH (IOJIIPHOM,
HEMOJIIPHON), MOHHOW, METaJUIMYeCKOl, BOJOPOJIHON - C IeNbl0 OMNpelesieHUus XMUMHYECKOM
AKTUBHOCTH BEILIECTB;



- yCTaHaBIMBaThb TI'€HETHUYECKYI0 CBSI3b MEXKIYy KJIacCaMH OPraHWYeCKUX BELIECTB IS
000CHOBaHHUS MPUHIUITHATIHLHON BO3MOKHOCTHU MOJTyYEHHUsI OPraHMYECKUX COeTUHEHUH 3aJaHHOTO
COCTaBa U CTPOCHUSI;

- YCTaHABJIMBATh B3aMMOCBSI3U MEX]y (pakTamu u Teopuel, MPUYMHON U CIEACTBHEM IIPU aHAIIU3e
POOJIEMHBIX CUTYalluii 1 0O0CHOBAaHUH ITPUHUMAEMbIX PEHICHUN HA OCHOBE XUMHUYECKUX 3HAHUH.
BoinmyckHUK Ha yriyOJIeHHOM YPOBHE HAYUHUTCS:

- pacKpbIBaTh Ha IpUMEpPax poiib XUMUHU B (POPMHUPOBAHUU COBPEMEHHON HAYYHOH KapTHHBI MUpa
U B IMPaKTUYECKOW JIEATENbHOCTH 4YEJIOBEKa, B3aUMOCBI3b MEXIy XHUMHEH U JpYyrUMU
€CTECTBEHHBIMU HayKaMH;

- WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHHUE M HBOJIOLMIO OPraHMYECKON XMMHUM KaK HAyKH Ha
Pa3IMYHbIX HCTOPUUECKUX FTalax €€ pa3BUTHS;

- YCTaHaBIMBATh NPUYMHHO-CIEJICTBEHHBbIE CBA3HM MEXIY CTPOCHHEM aTOMOB XHUMHYECKHX
3JIEMEHTOB U NEPUOJINYECKUM U3MEHEHUEM CBOWCTB XMMUYECKUX AJIEMEHTOB U MX COCAUHEHUN B
COOTBETCTBHH C MOJIO)KEHUEM XUMHUYECKUX JIEMEHTOB B IIEPUOJUYECKON CHCTEME;

- AQHAIN3MPOBATh COCTAB, CTPOEHHE U CBOMCTBA BEILLECTB, MPUMEHSS IOJIOKEHHUSI OCHOBHBIX
XMMHYECKUX TEOPUN: XUMHYECKOrO CTPOCHHSI OpraHumyeckux coeauHeHuii A.M. bytnepona,
CTPOCHMS aToMa, XMMHYECKON CBSI3U, 3JEKTPOJUTHUECKON IUCCOLMALMU KUCIOT U OCHOBAHUU;
yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKy CBOMCTBAMHU BEIIECTBA U €r0 COCTABOM U
CTPOCHHEM,;

- TpPUMEHATH TMpaBUjia CUCTEMATUYECKOM MEXIYHApOJHONH HOMEHKJIATYphl KaK CpelcTBa
pa3nuyeHus U UISHTU(UKAIIMN BEIIECTB M0 UX COCTaBY U CTPOCHUIO;

- COCTaBISITh MOJICKYJSIDHBIE U CTPYKTYpHbIe (OPMYIbl HEOPTaHUYECKUX U OPraHu4eCKHX
BEIIECTB KaK HOCUTeNEH MHPOPMALIUU O CTPOCHUH BEIIECTBA, €r0 CBOWCTBAX M MPHHAICKHOCTH
K OIPEIEIICHHOMY KJIacCy COE€TMHEHU;

- OOBSCHATH IPUPOJY M CHOCOOBI 00pa3oBaHMs XMMHUYECKON CBSA3M: KOBAJIEHTHOH (MOJSpPHOM,
HEMOJIIPHON), MOHHOW, METAJUIMYECKOH, BOJOPOJIHON - C IeNbl0 OMpeeNieHUus XUMHYECKOM
AKTUBHOCTH BEILIECTB;

- XapakTepu3oBaTh (PU3UYECKHUE CBOWMCTBA HEOPraHMYECKUX M OpPraHMYEeCKHX BEHIECTB H
YCTAHABJIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTAJUIMUECKOMN PEIIETKHY;
- XapakTepu30BaThb 3aKOHOMEPHOCTH B HM3MEHEHMHM XHMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEIUHEHHH, BBICIIUX OKCHUJOB U THIPOKCH/IOB;

- TPUBOAWTH MNPUMEPHl XUMHUYECKHX PEAKUUN, PACKPBIBAIOIIUX XapaKTEPHbIE XHWMHUUYECKHE
CBOMCTBA HEOPraHMYECKUX M OPraHMYEeCKHX BEIIECTB H3YYEHHBIX KIJIACCOB C LENbI MX
UACHTUDUKAIMY U 00bSICHEHHsI 00JaCTH TPUMEHEHUS;

- ONpeAensiTh MEXaHW3M peaklMM B 3aBUCUMOCTH OT YCJIOBUHM TPOBEACHMSI pPEAKIUU U
IIPOrHO3MPOBATh BO3MOKHOCTh MPOTEKaHUSI XUMUYECKUX pEaKLUi HAa OCHOBE THIA XUMHUYECKOU
CBSI3M U aKTUBHOCTH PEareHTOB;

- YCTaHaBJIMBAaTh 3aBUCUMOCTh PEAKLMOHHOW CHOCOOHOCTHM OPraHUYECKUX COETUHEHHUH OT
XapakTepa B3aUMHOTO BIUSHUS aTOMOB B MOJIEKYyJaX C IIE€JbI0 IPOrHO3MPOBAHUS IMPOJYKTOB
peakuuu;

- YCTaHaBJIMBaTh 3aBUCHMOCTb CKOPOCTH XUMHYECKOW pEaKIUud U CMEIIEHUS XUMHYECKOIrO
PaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB C LENbIO ONPEeNCHHs ONTUMAIbHBIX YCIOBHHM MPOTEKaHUS
XUMHUYECKHUX IPOIECCOB;

- YCTaHaBIMBAaThb TE€HETHUYECKYIO CBS3b MEXAY KJaccaMHM HEOPTaHMYECKUX U OPraHMYECKUX
BELIECTB JJIi OOOCHOBAaHMS MPUHUIMIHAILHON BO3MOXKHOCTH TOJIYYEHHS] HEOPTaHWYECKUX H
OpPraHMYECKUX COEAVNHEHUN 3aJaHHOTO COCTAaBA U CTPOECHMUS;

- oAOupaTh peareHThl, YCIOBUS U ONPEENATh NPOAYKTHI peakluii, O3BOJSIOUIUX Pean30BaTh
nabopaTOpHble M MPOMBIIIJICHHbIE CIIOCOOBI MONYYeHHUS BAKHEHIIMX HEOPraHWYeCKUX U
OpPraHMYECKUX BEIIECTB;

- ONpENeNATh XapakTep Cpeldbl B pe3ysibTare T'MAPOJIN3a HEOPraHMYECKUX M OPraHU4eCKHX
BEUIECTB U MPHUBOJIUTH NPUMEPHl THUIPOJIM3a BEIIECTB B IIOBCEJIHEBHOM >KM3HU YEIOBEKa,
OMOJIOTNYECKUX OOMEHHBIX MPOLECCaX U MPOMBIIIJICHHOCTH;



- TPUBOAWTH  TPUMEPHl  OKUCIHUTEIHHO-BOCCTAHOBUTENBHBIX  pEaKIWid B  TPUPOJE,
MIPOU3BOJICTBEHHBIX NPOIIECCaX U JKU3HEACATEIBHOCTH OPTaHU3MOB;

- 000CHOBBIBATh MPAKTHYECKOE HCIIOJIb30BAHNE HEOPTAHMUECKUX M OPTaHMYECKHUX BEIIECTB M HX
peaKIuii B IPOMBIIIZICHHOCTH U OBITY;

- BBITIOJIHATh XMUMHYECKUN IKCIIEPUMEHT 1O PACIIO3HABAHUIO W TIOJYYCHUIO HEOPTaHWYECKUX U
OpPTaHUYECKUX BEIIECTB, OTHOCSAIIMXCS K Pa3IHMYHBIM KjaccaM COEJIMHEHHH, B COOTBETCTBUH C
MpaBWIaMUd U TIpUeMaMu 0e30macHOd paboThl ¢ XUMHUYECKUMH BEIIECTBAMH M JIaOOPATOPHBIM
o0opyIoBaHUEM;

- MPOBOJUTH pacdeThl Ha OCHOBE XUMHUYECKUX (DOPMYNT M ypaBHEHUN peaKlHii: HAXOXKICHUE
MOJICKYJISIPHOW (OPMYJIBI OPraHMYECKOTO BENIECTBA IO €ro IUIOTHOCTH M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WM MO MPOAYKTAM CrOPaHMs; pacyeThl MacCOBOHU JOJHU
(Maccpl) XUMHYECKOTO COCIMHEHHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIMH, €CJIM OJHO M3 BEIIECTB JaHO B H30BITKE (MMEET MPUMECH); PaCUEThI
MaccoBOW HJIM OOBEMHOH JOJHM BBIXOJA MNPOJYKTA PEAKIUU OT TEOPETUYECKH BO3MOXKHOTO;
pacdeTsl TerIoBOro 3Q¢GeKra peakifu; pacueTbl 00bEMHBIX OTHOIICHHWH Ta30B MPU XUMHUECKUX
peaKIusx; pacueTbl Macchl (00bEMa, KOJIUYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CIIH OJHO W3
BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEICICHHON MAaCCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBA;

- HCIIOJIb30BaTh METOJbI HAYYHOTO TO3HAHUWS: aHalM3, CHHTE3, MOJCIUPOBAHHE XHUMHYECKHX
MIPOLIECCOB U SIBIICHUH - MPU PEIICHUN YIeOHO-UCCIICIOBATEIbCKUX 3a/1a4 110 U3YYCHHUIO CBOCTB,
CIIOCOOOB MOJTYYCHHS U PACTIO3HABAHUSI OPTaHHUYECKUX BEIICCTB;

- BJIANETh NpaBWIaMH O€30MacHOr0 OOpalmIeHUsT C €IKUMH, TOPIOYMMH W TOKCHYHBIMH
BEIIECTBAMH, CPEJCTBAMU OBITOBON XHUMHUU;

- OCYHICCTBJIATH TOWCK XWMHYECKOW WH(GOpMAMKM TIO0 Ha3BaHWSIM, WACHTH(HKATOpaMm,
CTPYKTYpPHBIM (hOpMYJIaM BEUIECTB;

- KPUTHYECKU OIICHHBATh M HHTEPIPETUPOBATH XMMHUYSCKYIO WH(OPMAIHIO, COACPIKAIIYIOCS B
COOOIICHUSAX CPEICTB MaccoBoil uHpopmanmu, pecypcax HHTepHeTa, Hay4IHO-TOMYISIPHBIX
CTaThsIX C TOYKH 3PCHUS €CTCCTBCHHOHAYYHOW KOPPEKTHOCTH B IICINISIX BBISBICHHS OIIMOOYHBIX
CyXJIeHUi 1 (OPMHUPOBAHUS COOCTBECHHOM MO3UIINU;

- YCTaHABIIMBATh B3aMMOCBS3U MEXKy (DaKTaMu ¥ TeOpHUEH, IPUINHON U CIICJCTBUEM IPH aHAIIN3E
MPOOJIEMHBIX CUTYaIMii 1 0OOCHOBaHUM ITPHUHUMACMBIX PEHICHUI HA OCHOBE XUMHUECKUX 3HAHUIA,
- TPEJCTABJIATH IYTH PEIICHUS TIOOATBHBIX MPOOJIEeM, CTOSIIMX IEepPe]l YeIOBEYSCTBOM, W
MEePCTIEKTUBHBIX HAMpPABICHUM Pa3BUTHUS XMUMHUYECKUX TEXHOJOTHUH, B TOM YHCIE TEXHOJIOTUH
COBPEMEHHBIX MATEPHAIOB C PA3NIMYHOW (DYHKIIMOHAIHLHOCTHIO, BO30OHOBIISIEMBIX HMCTOYHUKOB
CBIPBS, IEPEPAOOTKHU M YTHIIU3AINH TPOMBIIIJIEHHBIX U OBITOBBIX OTXO/IOB.

Coaep:xxanue y4e0HOro npeamMera

B cucreme ecrecTBeHHO-HAYYHOTO 00pa30BaHUs XUMUS KaK y4eOHBIH MTpeIMET 3aHUMAET
Ba)XHOE MECTO B TIO3HAHUU 3aKOHOB MPHPO/Ibl, POPMUPOBAHNU HAYUYHOU KapTUHBI MUDA,
XUMHUYECKON TPaMOTHOCTH, HEOOXOJUMOM ISl TIOBCETHEBHOM )KM3HH, HABBIKOB 3/J0POBOTO U
0€e30IacHOro JUIsl YelloBeKa U OKpY’Kalollel ero cpesibl 00pas3a *HU3HH, a TAK)KE B BOCHIUTAHUU
9KOJIOTMUYECKOM KYJIbTYphl, HOPMUPOBAHUM COOCTBEHHO! MO3UIIUY MO OTHOLIEHUIO K XUMUYECKOU
uH(pOpMaIINH, TTOTy4aeMON U3 Pa3HbIX HCTOUHUKOB.

VYcenenHocTs u3yyeHus: yueOHOTo IIpeIMeTa CBsi3aHa C OBJIaJIEHUEM OCHOBHBIMU
MOHATUSAMH XUMHHU, HAYYHBIMU (paKTaMH, 3aKOHAMHU, TEOPUSMH, TPUMEHEHUEM TOTYYEHHBIX
3HAHUU IPU PEIIEHUU MPAKTUYECKUX 3a/1a4.

B cootBerctBun ¢ ®I'OC COO XuMHUS MOXKET U3ydaTbcsi Ha 6a30BOM M YIIIyOJIEeHHOM
YPOBHSIX.

N3yuenne xuMuu Ha 6a30BOM YPOBHE OPUEHTHPOBAHO HA OOecTIeUYeHHE
o011eo0pa3oBaTeabHON U OOIIEKYIbTYPHON MOATOTOBKH BBIITYCKHUKOB.
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Copneprxanue 6a30BOro Kypca Mmo3BOJIsIeT PACKPhITh BEAYIINE HJIEH U OTJCIIbHBIC
IIOJIO’KEHHUSA, BaYKHBIE B II0O3HABATCIIBHOM M MUPOBO33PEHUYECKOM OTHOIIEHUH: 3aBUCUMOCTD
CBOWCTB BEILIECTB OT COCTABA M CTPOCHUS; OOYCIOBIEHHOCTh MPUMEHEHHSI BEIIECTB X
CBOMCTBAMM; MaTEPUAIILHOE €AUHCTBO HEOPraHMYECKUX U OPraHUYECKUX BELICCTB;
BO3PAaCTaIOIAsl pOJIb XUMHUH B CO3/IAHUM HOBBIX JIEKAPCTB U MATEPUAJIOB, B SKOHOMUH CBIPbA,
OXpaHe OKpYXKaroLle Cpenbl.

N3yuenue npeamera «XUMUsS» B 4aCTH (POPMHUPOBAHUS Y 00YHAIOIUXCSA HAYYHOTO
MHUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METO/IOB IMO3HAHMS, @ TAKXKE MPAKTHUECKOTO
IIPUMEHEHMs] HayYHbIX 3HAaHUH OCHOBaHO HAa MEXIIPEIMETHBIX CBA3AX C IpeAMeTamMu obiacTei
CCTCCTBCHHBIX, MATCMATUYCCKUX U T'YMAHUTAPHBIX HAYK.

[TpumepHas nporpaMma yueGHOro npeamera «X1UMHs COCTABICHA HAa OCHOBE
MOJYJIBHOTO IIPUHIIUIIA IOCTPOEHHS y4eOHOTro MaTepHaia, He OIpeAessieT KOJIMYECTBO YacoB Ha
U3y4eHHe yueOHOro NpeiMeTa 1 KiIacchl, B KOTOPBIX MpeAMET MOXKeT u3ydyarbesa. KypcuBom B
IIPUMCEPHBIX y‘lC6HLIX nporpaMmax BbIICJICHBI 3JICMCHTBI COACPIKAHUSA, OTHOCAIIHUECS K
pe3yabTaTtaM, KOTOPBIM 00YYaroIUECs] «I10JIy4aT BO3MOXKHOCTb HAyUUThCS».

IIpumepHas nporpaMma y4uThIBA€T BO3MOXKHOCTB IIOJy4E€HHsI 3HAHUW B TOM YHCIIE YePEe3
IIPAKTUYECKYIO IeATENIbHOCTh. B mporpamme coiep:kuTcst IpUMEpHbIH epeyeHb MPAKTUYECKUX
pabor. Ilpu cocraBneHnn paboueil mporpaMmbl YIUTEIb BIIPaBe BEIOPATh U3 TIEpedHs pabOTHI,
KOTOpbIE CYMTAET Haubosiee 11eJ1eco00Pa3HbIMU, C YI€TOM HEOOXO0AUMOCTHU IOCTUKEHUS
IIPEIMETHBIX PE3YILTATOB.

Ba3oBblii ypoBeHb

OCHOBBI OpraHu4ecKOi XUMHHU

[losiBneHue u pa3BUTHE OPraHUYECKON XUMMH Kak Haykd. [Ipenmer opranndeckoit xumun. Mecto
Y 3HAYE€HHE OPTaHUYECKON XMMUU B CUCTEME ECTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHUE KaK MOPSAJOK COEMHEHHs aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.
OCHOBHBIE MOJOKEHUS TEOPUH XUMHUUECKOTI'O CTPOEHUSI OPIraHUYECKUX COSAMHEHUN

AM. byrnepoBa. YIiIepoIHbIi CKEJIET OPraHNnYeCKOM MOJIEKYJIbl. KpaTHOCTh XUMHUYECKOU CBSI3U.
3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHUYECKOTO CTPOEHUsI MOJIeKy. Mi3oMepHs 1 U30Mephl.
[Tonsatue o pyHKIMOHANBHO rpymnme. [IpuHIMIIE KiTaccu(UKALUU OPraHUYECKUX COeTUHEHUH.
CucremaTnueckasi MeXayHapoaHasi HOMEHKJIaTypa U MPUHIMIIBI 00pa30BaHMsI Ha3BaHUM
OpPraHUYECKUX COCIUHEHUM.

Ankanbl. CmpoeHnue monekynivl memana. ' oMonoruaeckuit psij ankanos. ['omomory.
Howmenknarypa. M3omepus yriiepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUs (PU3NYECKUX
CBOMCTB. XMMHUYECKHE CBOWCTBA (Ha MPUMeEpPEe METaHa U ATaHa): PeaKIK 3aMelleHus
(rasloreHMpoOBaHKE), JETUAPUPOBAHMS KaK CIIOCOOBI MMOTyYeHHs BaKHEHIIIMX COEIMHEHHH B
OpraHM4ecKoM cuHTe3e. ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHUKOB TEILIA B
IIPOMBIIIJIEHHOCTH U ObITy. HaxoxxieHne B pupojie U IpUMEHEHUe alKkaHoB. [lonsamue o
YUKNOANKAHAX.

Anxensl. Cmpoenue monexynv smuiena. I'omonorndeckuil pan ankeHos. HomeHkiatypa.
N3omepus yriiepoTHOTO CKEJIETa U MOJIOKEHUS KPAaTHOM CBA3U B MOJIEKYJIE. XUMUUYECKHE
CBOMCTBA (Ha MpUMeEpe ITHIIEHA): PEaKIIUU PUCOEANHEHUS (FraJIoOTeHUPOBAaHUE, cUOpuposanue,
TUApaTalusl, 2uopo2aio2eHuposanue) Kak crnocod nonydeHus: GyHKIHOHAIbHBIX MPOU3BOAHBIX
YII€BOAOPOAOB, ropeHus. [lonmumepusanus dTUiIeHa Kak OCHOBHOE HaIIPaBJICHUE €T0
HCIonb30BaHus. [10IMATHIIEH KaK KpYITHOTOHHAKHBIN IPOJYKT XMMUYECKOT0O IIPONU3BO/ICTBA.
[IpuMeHeHue sTUICHA.

Anxaauensl ¥ kaydyku. [TonsTue 06 ankagueHax Kak yrieBoJ0poAax ¢ AByMs ABOWHBIMHU
cs3aMu. [lonumepuzanus nuBuHmIa (OyraaneHa-1,3) kak cnocod noysrydyeHus: CHHTETUYECKOTO
Kayuyyka. HaTypanpHbIil 1 CHHTETHYECKMI KaydyKu. Bynkanuzanus kaydyka. Pesuna.
IIpuMeHeHHEe KayyyKa U PE3UHBI.



Anxunbl. Cmpoenue monexyavl ayemunena. ' OMOIOTHUECKU psii aIKUHOB.
Howmenxkiarypa. M3omepust yriiepogHOTO CKENeTa U MOJI0KEHUSI KPaTHOM CBA3U B MOJIEKYJIE.
XuMH4ecKue CBOMCTBA (Ha MPUMEPE alIETUIICHA): PEaKIUK MPUCOEAMHEHUS (TaJOreHUPOBAHUE,
2uodpuposanue, TUIPATALUS, 2UOPO2AI02eHUPOBAHIE) KaK CIIOCO0 MOJIyUYeHHUs MTOJIMMEPOB U
JIPYTUX MOJE3HBIX MPOAYKTOB. ['opeHue aleTuaeHa Kak ICTOYHUK BBICOKOTEMITEPATyPHOTO
IJIAMEHHU JUIsSl CBApKU U pe3Ku MeTayioB. [IpuMeHnenue aneTuieHa.

Apensl. beH3on kak nIpeacTaBUTeNb apOMaTHUYECKUX yIIIeBOJOpo10B. Cmpoenue
MoeKyvl ben3on1a. XUMUYECKUE CBOMCTBA: PeaKkIuy 3aMelleHus (TaJJoreHUPOBaHue) Kak Crocoo
MOJTYYEHUSI XUMUYECKUX CPEJICTB 3aIlIUThl PACTCHUH, MPUCOSANHEHUS (TUIPUPOBAHKE) KaK
JI0Ka3aTeNIbCTBO HEMPEEeIbHOTO XapakTepa 6en3ona. Peakius ropenus. [Ipumenenue 6ensona.

Cruptel. Knaccudukanusi, HOMEHKIATypa, U30MepUs CIUPTOB. METaHO U 3TAHOJI KaK
MIPEICTaBUTENHN MIPeIeIbHBIX OJJHOATOMHBIX CIIUPTOB. XMMUYECKHE CBOMCTBA (Ha MpUMepe
METaHOJIa ¥ 3TAHOJIA): B3aUMOCHCTBUE C HATPHEM KaK CIIOCOO yCTAaHOBICHHS HAINYHS
TUIPOKCOTPYIIIBI, PEaKIIHsl C FaJIOT€HOBOIOPOAAMH KaK CIIOCO0 MOJIyuYeHHUsl PaCTBOPUTEIIEH,
JeTUapaTalus Kak croco0 MoaydeHus dTuieHa. Peakiust ropeHus: CIUPTHI KaK TOTUIHBO.
[Ipumenenue metanosna u staHona. Puznonoruyeckoe AeUCTBUE METaHOIa U ATaHOJIa Ha
OpraHu3M YeJIOBeKa. DTUJICHIJIMKOJb U TIIHIEPUH KaK MPEACTABUTENH MPEISTbHBIX
MHOT0aTOMHBIX cIUPTOB. KauecTBeHHas peakiiys HAa MHOTOaTOMHBIE CITUPTHI U €€ IPUMEHEHNE
JUTSl pacrio3HaBaHUs TVIMIIEPUHA B COCTaBE KOCMETUUECKHUX CpeACTB. [IpakTuyeckoe mpumMeHeHue
STWJICHTJIMKOJIS U TJIULEPUHA.

®enoin. CTpoeHne MOJEKyIbl heHomna. B3aumHoe rusanue amomos 6 Monexyie ¢heHoua.
Xumuueckue ceolicmea: 83aumooelcmsue ¢ Hampuem, 2UOPOKCUOOM HAMpPUsl, POMOM.
[Tpumenenue peHoma.

Anpaeruapl. Metanaib ((opmanbaeru/) v 3TaHaib (aleTanbaeru/) Kak MpeacTaBUTeIn
MpeACNbHBIX allbieruoB. KauecTBeHHBbIE peakiinu Ha KapOOHWIBHYIO TPYIIY (peaKius
«cepeOpsHOTrO 3epKaliay, B3auMojieiicTBue ¢ ruapokcuaoM meau (1) u ux npumenenue ans
OoOHapyKCHHSI PEACTBHBIX AJIBJICTHIOB B IPOMBIIUICHHBIX CTOYHBIX BOJIaX. TOKCHIHOCTh
anpreruyioB. [Ipumenenue Gpopmanbaeruaa v aleTaibIeruia.

KapOoHoBbI€ KUCIOTHI. YKCYCHAsI KUCTIOTA KaK MPEACTaBUTEIb IPEAETbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMUYECKHE CBONCTBA (Ha MPUMEpPE YKCYCHOM KHCIIOTHI):
peaKkIyu C MeTaJlJIJaMU, OCHOBHBIMU OKCHJIaMU, OCHOBAHUSMH U COJISIMU KaK TOJITBEPKICHUE
CXOJCTBA C HEOPraHUUYECKUMHU KUCTO0TaMu. Peakius aTepuukanny Kak crnocod moaydeHus
coXHBIX 3(pupoB. [Ipumenenne ykcycHou kuciothl. [IpencraBnenue o BICIIUX KapOOHOBBIX
KHUCJIOTaX.

Crnosxubie 3¢upsl U xkupbl. Ca0xkHbIE 3QUPHI KaK MPOIYKThI B3aUMOJEHCTBUS KapOOHOBBIX
KHCIIOT co criupTamu. [IpruMeHeHne cinoxHbIX 3()UPOB B MUIIEBON U apProMepHOi
MPOMBIIIIEHHOCTH. JKUPBI KaK CI0KHBIE A(UPHI TIHIIEPUHA U BBICITUX KaPOOHOBBIX KUCIIOT.
PactuTenbHble 1 )KUBOTHBIE KUPBI, X COCTaB. Pacro3HaBaHue pacTUTENBHBIX KHUPOB Ha
OCHOBAaHMH UX HETPEIeNIbHOro Xapakrepa. [Ipumenenue sxupoB. [ uapoins win oMbUICHHE KUPOB
KaK crioco0 MPOMBINIIICHHOTO TTOyYeHUs COJIEH BBICIINX KapOOHOBBIX KUCIOT. MBLI4 Kak cou
BBICIIMX KapOOHOBBIX KHCIOT. MooIiye cBocTBa Mbla.

VYrnesoasl. Knaccuduxanus yrneBogos. Haxoxaenue yrieBojoB B npupoje. [ moko3a
Kak anpaerunocnupt. bpoxenue riaoko3sl. Caxaposa. [ uoponus caxaposwvl. Kpaxman u
LEJUTI0NI03a KaK OMOJIOTHYECKHE MOIMMEphl. XMMHYECKHE CBOMCTBA KpaxMalia U IeJITI0I03bI
(Tuzmponn3, KaueCTBEHHAs! PEaKkIns ¢ HOJA0M Ha KpaxMaJs U €€ PUMEHEHHE /I OOHApYKCHUS
Kpaxmala B IpoAyKTax nutanus). [[pumeHnenne u 6uoaoruveckas poib yrieBojoB. [Tonsatue 06
HMCKYCCTBEHHBIX BOJIOKHAX HA IMMPUMEPE alleTaTHOTO BOJIOKHA.

WnenTudukanyst opraHndeckux COeAMHeHUN. [ enemuyeckas c6sa3b mexcoy Kiaccamu
opeaHudeckux coeourenui. TUNbBl XUMUYECKUX peakluil B OpraHMuecKOil XUMUU.

AMuHOKUCTOTHI U Oenku. CocTaB M HOMEHKIATypa. AMUHOKHUCIIOTHI Kak aM(OTepHbIE
opranuueckue coequHeHus. [lentuaHas cBsi3b. buonornyeckoe 3HaueHUE 0.-aMUHOKHCIIOT.
OO6nacTn mpuMeHeHUs] aMHHOKUCTIOT. benku kak npupoaneie Ouononumepsl. CocTaB U CTPOCHHE
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6eKoB. XMMHUECKUE CBOMCTBA OETIKOB: TUAPOIIN3, NeHaTypalus. OOHapyx eHrue OelIKOB MpH
MIOMOIIH Ka4eCTBEHHBIX (IIBETHBIX) peakuuii. [IpeBpamienns 0enKoB MUK B OpraHu3Me.
buonornveckue pyHKINN OEITKOB.

Teopernyeckne 0CHOBbI XUMHUH

Crpoenue BeniectBa. CoBpeMeHHast MOJENb CTPOEHHUS aToMa. DJIEKTPOHHAs
KoHurypauus atroMa. OcrosHoe u 6030yxcoeHHble cocmosnus amomos. Knaccudukanus
XHUMHYECKHX 3JIEMEHTOB (-, P-, d-35meMenThl). OCOOCHHOCTH CTPOCHHUS SHEPTETHUSCKUX YPOBHEH
atromoB d-anemenToB. Ileproauueckas cucteMa XuMudeckux snementoB /[I.M1. Menneneesa.
®usnyeckuit cmbica [lepuoanyeckoro 3akona .M. Menneneesa. [IpudrHbl 1 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH 110 NIEPUOAAaM U IpyIIaM. DJIEKTPOHHAs
MIPUPOIA XUMHUECKOH CBSI3U. DJIEKTPOOTPULIATENIbHOCTh. BHIbI XuMHU4eckoii CBA3M (KOBaJeHTHAs,
HMOHHasl, METAJNINYECKasi, BOJOPOIHAs) U MEXaHU3MBI ee 00pa3oBanus. Kpucmaniuueckue u
amopgHvle geugecmea. Tunvl KPUCMALIUYECKUX peulemoK (AmoMHAs, MONEKVIAPHASA, UOHHAS,
Memannuieckas). 3a8ucumocms QuU3UYECKUx c80UCme sewecmed om mund KpUCmaiiudecKkoll
peuwtemku. IIpuarHBl MHOTOOOpa3Hsl BEIIECTB.

XuMuyeckue peakiuu. 'oMmoreHHble U rereporensble peakunn. CKOpoCTh peakiuu, ee
3aBHCHUMOCTH OT PAa3IMYHBIX (aKTOPOB: MPUPOJIBI PEArUPYIOLIUX BEIIECTB, KOHIICHTPAIHH
pearvpyouux BeIecTB, TEMIIEPATYpPhl, IUIOIIAIU PEAKIIMOHHOMN TOBEPXHOCTH, HATUYUS
Karanu3atopa. Ponb kaTanu3atopoB B PUPO/IE U MPOMBILIUIEHHOM MPou3BoaAcTBe. OOpaTUMOCTh
peakuuii. XMMHUECKOE pAaBHOBECHE U €r0 CMEIIEHUE MO/ AEHCTBUEM pa3INUHbIX (PaKTOPOB
(KOHIIEHTpaI¥s peareHTOB WM MPOAYKTOB PEAKIINH, JaBICHHUE, TeMIepaTypa) s CO3/1aHus
ONTUMAJIbHBIX YCIOBUN MPOTEKAaHUs XUMUUYECKUX MPOLECCOB. JJucnepcuvie cucmemul. Ilonsamue o
Koanouoax (3o1u, eeau). Mcmunnwvle pacmeopul. Peakiuu B pacTBOpax AJICKTPOIUTOB. pH
pacTBopa Kak [oKa3areilb KUCIOTHOCTH cpefbl. ['naponus coneil. 3HaueHue ruipoiinsa B
OHMOJIOTrMYeCcKHX 0OMEHHBIX Mporieccax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIIbHOCTH OpraHu3MoB. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TTIABHBIX U TOOOUYHBIX MOTPYIII
(Menb, )Kene30) U HEMETAIIOB: BOJIOPO/Ia, KUCIOPO/a, TAJIOTEHOB, Cephl, a30Ta, Gocdopa,
yriaepoaa, kpemaus. Kopposust MeTamioB: BUAbI KOPPO3UH, CIIOCOOBI 3aLIUTHl METAIIIIOB OT
KOPpO3UU. DeKmponu3 pacmeopos u pacniaeos. llpumenenue snekmponusa 6
NPOMBIULTIEHHOCTU.

XUMHUSA U )KU3Hb

Hayunble MeTo/1bl TO3HaHUS B XUuMUH. MicTouHnkn xuMudeckoit nupopmaruu. Iouck
nH(pOpMalLlMK N0 HAa3BaHUSIM, UICHTU(PUKATOPaM, CTPYKTYPHBIM GopmyaaM. MozaenupoBaHnue
XUMHUYECKUX TPOLIECCOB U SIBICHUM, XUMUYECKUL AHANU3 U CUHMe3 KAK METOAbI HAyYHOIO
MO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHbI, MUHEPAJIbHbIE BOJIBI.
[IpoGnemsl, cBsI3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX MpenapaTroB. BpenHble NIPUBBIUKY U
(bakTopsl, pazpylarolIye 310poBbe (KypeHHue, ynoTpeOiIeHne aaKoros, HApPKOMaHUs).
ParmmmonansHoe uranue. [{uwesvie 0obasku. Ochosbl NUUEB0l XUMUL.

XuMmus B TOBCETHEBHOM »Ku3HU. Morolue 1 yucTsmue cpenctsa. Cpeocmea 60pvobi ¢
ObIMOBLIMU HACEKOMBIMU: penelienmsl, uncekmuyuowvl. CpencTBa TMUHON TUTHEHBI U KOCMETHKH.
IIpaBuina 6e3omacHOi pabOThI C €KUMU, TOPIOUUMH U TOKCUYHBIMH BELIECTBAMH, CPEJCTBAMU
OBITOBOY XMMUH.

XUMUS U ceNIbCKoe X03s1icTBO. MUHEpalibHbIe M oprannyeckue yaoopenus. Cpeacraa
3aIUTHI PACTCHUH.

Xumus u 3Hepreruka. [IpupoaHble HCTOYHUKH YIIIEBOAOPOAOB. IIpupoaHbIi U Oy THBIN
He(TsIHOM ra3pl, UX COCTaB U ucnonb3oBanue. CocraB HePTH U ee nmepepadboTka. HeprenpoayKTh.
OxTanoBoe yncio 6en3uHa. OxpaHa OKpyxkaromieil cpesbl pu HedTenepepaboTke U
TPaHCIOPTUPOBKE HEPTENPOAYKTOB. AJTBTEPHATUBHbBIE HCTOUHUKH SHEPTUU.

11



Xumus B crpoutenscrse. Llement. beron. [lonbop onTuManbHBIX CTPOUTENBHBIX
MaTEpHAJIOB B IPAKTUYECCKOU JEATEIBHOCTH YEIOBEKA.

XuMHs ¥ IKOJIOrUs. XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOIIEH CPebl U €ro MOCIEACTBU.
Oxpana rugpocdepsl, 104BbI, aTMOChEpPBI, (GIOPHI U (PayHbI OT XUMHUECKOTO 3arps3HEHUS.
Tunsl pacyeTHbIX 3a1a4:

Haxoxnenne MousiekynsipHOH (OpMYJIbl OPraHUYECKOTO BEIIECTBA IO €ro IUIOTHOCTH U

MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, WX IO MPOJIYKTaM CrOpaHUsl.

Pacyetsl MmaccoBoil 10511 (Macchl) XUMUYECKOTO COEIMHEHUSI B CMECH.

Pacuersr maccel (0OBbeMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB DPEAKLUH, €CIM OJIHO W3
BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH).

Pacuersl mMaccoBoit Uiy 0OBEMHON OJIM BBIXOJA MPOAYKTAa PEAKLUUU OT TECOPETHUYECKU
BO3MOXKHOTO.

Pacuets! TermoBoro 3¢ dekra peakuuu.

PacueTsl 00BEMHBIX OTHOLICHUH Ta30B IIPH XUMHUYECKIX PEAKIIUAX.

Pacuersr macchl (0ObemMa, KONMMYECTBA BEIECTBA) MPOAYKTa PEAKIUU, €CIH OJHO W3
BEIIECTB JIaHO B BHJIE PACTBOPA C OMpPeAENIEHHOM MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA.

IIpuMepHBbIe TeMbI NPAKTHYECKUX PA0OT (HA BLIOOP yuuTeIsi):
KauecTtBenHoe onpeaeneHue yriepojaa, BOAOPOIa U XJI0pa B OPraHU4eCKHX BellecTBaXx.

KoHcTpyrpoBanue mapocTepKHEBBIX MOJEIEH MOJIEKYJI OPraHUUYECKUX BEILECTB.

Pacnio3naBaHue 1macTMacce ¥ BOJIOKOH.

ITonmy4yeHne UCKyCCTBEHHOIO HIENKA.

Penienne sxcriepuMeHTaIbHBIX 337a4 Ha MOJIY4EHUE OPraHUYECKUX BEIIECTB.

Pemenne sxcriepuMeHTaIbHBIX 337a4 Ha pacliO3HABaHME OPraHUYECKHUX BELIECTB.

WNnentuduxanus HEOpraHu4ecKux CoeIMHEHUH.

[Tony4yenune, coOupanue u pacro3HaBaHHUE Ta30B.

Pemenne skcriepuMEHTANBHBIX 3a7a4d 0 TeMe «MeTasD.

Pemenne skcriepuMeHTanbHBIX 3a7a4 110 TeMe «HemeTtansD.

Pemienne skcrniepuMeHTaNbHBIX 3aa4 MO0 TeMme «l'eHeTnyeckasl CBsI3b MEXAY KiaccaMu
HEOPraHWYECKUX COCAVHECHUIN.

Pemenne skcnepUMEHTaNbHBIX 3a4ad IO TeMme «l'eHeTnyeckas CBs3b MEXIy KacCaMH
OpPraHUYECKUX COECAUHEHUN».

[Tomy4yenue >THIIEHA U U3YyYEHHUE €r0 CBOMCTB.

[Tonmy4yeHnue yKCyCHOW KMCJIOTBI U U3yYEHUE €€ CBOMCTB.

I'upponus KUpoB.

W3roroBneHue Mbljia py4Hoil paboThl.

XUMUSI KOCMETHYECKUX CPEICTB.

HccnenoBanue cBOHCTB OEIKOB.
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OCHOBBI ITUIIIEBON XUMHH.

HccnemoBanue MUILEBBIX JOOABOK.

CBoiicTBa 0JITHOATOMHBIX U MHOTOQTOMHBIX CITUPTOB.
XUMHUYECKHE CBOMCTBA aJIbJIETUI0B.

CuHTe3 C0XKHOTO ddupa.

['upponus yrieBonos.

VYcerpanenue BpeMEHHOM KECTKOCTH BOJIBI.

KauecTBeHnbIC pP€aKMu Ha HCOPraHUYCCKHUE BCIICCTBA U MOHEIL.

I/ICCJ'IG,I[OBaHI/IC BJIMAHUA PA3JIMYHBIX (baKTOPOB Ha CKOpPOCTb XHUMHYSCKOHN pCaKknum.

Ornpezenienre KOHIIEHTPALUA PACTBOPA aCKOPOMHOBOM KHUCIOTHI METOI0M TUTPOBAHUSI.

TemaTnueckoe niianupoanue 10 kiaace
Oprannyeckasi XuMHs

Ne HaumeHnoBaHue pa3ieJioB, TeM KoanuyecTBO
4acoB
Tema 1. TeopeTnyeckue 0CHOBbI OPraHM4eCKOl XUMHHU 4

1 IlosiBneHne u pa3BUTHE OPraHUYECKONM XUMUU Kak Hayku. [Ipenmer 1
OpraHMYEeCKOM XMMHUHU. MecTO U 3HaUe€HHE OPraHNYECKON XUMUU B
CHUCTEME €CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHHUE KaK MOPSAJOK COETUHEHHS] aTOMOB B MOJIEKYJIE
COIIACHO MX BaJEHTHOCTH. OCHOBHBIE MTOJIOXKEHUS TEOPUU
XMMHUYECKOT0 CTPOCHMS Opranndeckux coenquuenuid A.M. byrieposa.

2 3aBUCHUMOCTbH CBOMCTB BEILIECTB OT XUMHUUYECKOTO CTPOCHUS MOJIEKYII. 1
N3omepus u uzomepsl. [ToHsTHE O QyHKIIMOHATBHOHN TpyIIe
CrtpykrypHas usomepusi. Homenknarypa.

3 YrnepoaHslid CKeJIET OpraHnYeCcKOr MOJIeKyJibl. KpaTHOCTB 1
XUMHUYECKOH CBSA3H. THUIBI XMMUUECKUX CBSI3€H B MOJIEKYJIAX
OPraHUYEeCKHX COCTUHEHUM. THUITBI XUMUYECKUX PEaKIIMil B
OPraHU4YeCKON XUMHH.

4 Knaccugukarus oprannyeckux coeAuHeHui. . [IpuHIumnel 1
KJIaCCU(pUKALMU OPraHUYEeCKUX coelMHEeHn. Cuctemarnyeckas
MEXyHapo/AHasi HOMEHKJIATypa U IPUHIUIIBI 00pa30BaHus Ha3BaHUM
OPraHUYECKUX COCTUHECHUH.

Tema2. YrieBoaopoasl 9

1 I'omonornueckuii psan ankaHos. I'omonoru. Homenknarypa. 1
N3omepus yriiepogHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHUS
($u3uUeCKuX CBOICTB

2 XvMHYecKue CBOWCTBa (Ha MpUMeEpe MeTaHa U 3TaHa): peakuu 1

3aMelieHus (raloreHMpoBaHue), AETHIPUPOBAHUS KaK CIIOCOOBI
MOJIY4EHUS] BAKHEHIINX COCUHEHNN B OPTaHUYECKOM CHHTE3E.
I'openue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEIlIa B
IPOMBINUIEHHOCTH U ObITy. HaxoxaeHue B mpupoie u NpuMeHeHue
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AJIKaAHOB..

AJIKEHBI:3T€H U €ro TOMOJIOTH , CTPOEHUE , XUMHUECKHE
CBOMCTBA , IpUMEHEHUE. | 'OMONIOrnyecKknii psij aJlKeHOB.
Howmenkiarypa. 3omepust yriiepogHoro CKeaeTa v MojJ0KeHus
KpaTHOM CBSA3H B MOJIeKyJie. XMMHUUYECKHE CBOMCTBA (Ha MpUMepe
ATUJICHA): pEeaKIIMU MPUCOETUHEHHUS (TaJIOTeHUPOBAHKE,
2uopuposatue, TAAPATALHNS, SUOPOLAIO2EHUPOBAHUE) KAK CTIOCO0
noJTydeHus: (PYHKIIMOHATBHBIX TIPOU3BOIHBIX YTIICBOIOPOIOB,
ropenus. [lonumepu3zanus 3THIIeHa KaKk OCHOBHOE HAlpaBJICHHUE €ro
UCIIONb30BaHuA. [10IM3THIIEH KaK KPYITHOTOHHAXHBIN IPOAYKT
XUMHUYECKOro mpou3BojcTBa. [I[pumeHenue sTuieHa.

Aunkusbl. AuetwieH I'oMonorndeckuii paa ankuHoB. Homenknarypa.
W3omepust yriaepoaHOro CKeleTa U MOJI0KEHNS KpaTHOW CBSA3H B
MoJIeKyJie. XMMUYeCKHe CBOMCTBA (Ha MpUMepe alleTHIICHA): peakluu
IpUCOEANHEHNS (TaJIOTEHUPOBAHUE, cUOpUposanue, ruipaTanus,
2UOPO2aNo2eHUpOB8aHUe) Kak Crioco0 MOTy4eHUs MOJIMMEPOB U APYTUX
MI0JIE3HBIX MTPOJYKTOB. ['OpeHne aneTuiieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJIsl CBAPKHU M PE3KH METaJIIOB.
IIpumeHeHune aneruneHa

Ankanuensl ¥ kaydayku. [loHsTre 00 ankaaueHax Kak yriieBoa0poaax
C IByMs ABOMHBIMU cBsi3AMU. [Tonumepusanus nusunuia (OyragueHa-
1,3) xak croco6 noyyuyeHust CHHTETUYEeCKOro kayuyka. HarypanbHbiii
Y CUHTETUYECKUN KaydyKu. Bynkannsanus kaydyka. Pesuna.
ITpuMeHeHrEe KaydyKa U PE3HHBI.

Apensl: BeH3011 Kak mpecTaBUTeNlb ApOMAaTHIECKUX YIIICBOAOPOIOB.
XMMHUUYECKHE CBOMCTBA: PEAKIMK 3aMEICHUS (TaIOTCHUPOBaHKE) KaK
CIOCO0 MOJTYYCHHSI XMMUYECKHX CPEIICTB 3alllUThl PACTCHHH,
HPUCOCANHEHUs (THIPUPOBAHKE) KaK JOKA3aTeIbCTBO HEIIPEACIbHOTO
xapakrepa 6enzouna. Peakuus ropenus. [Ipumenenne 6eH3omna.

\l

['eHeTnyeckas CBsI3b MEXy KJIaccaMy YIiIeBOJIOPOIOB.

®opmupoBaHUE HaBBIKOB palboTHI ¢ J1a0. o0opynoBanueM Iloaydyenne
ATHJIEHA U ONBITHI C HUM

KonTponbHas padota Ne 1 o reme «YTineBoaopoibi».

Tema 3. Kuciopoacoaepskamue coeMHEHHs

Cnuptsl. Knaccudukanus, HOMEHKIaTypa, U30MEpUsI CIIUPTOB.
MeTaHoJI 1 3TaHOJI KaK MPEACTaBUTENM ITPEAETbHBIX OJJHOATOMHBIX
crupToB. XMMUYECKHE CBOMCTBA (HA TPUMEPE METAHOJIA U 3TAHOJA):
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBIICHUS HATUYHUS
TUAPOKCOTPYIIIIBI, pEAKIIUs C TAIOT€HOBOOPOAaMH KaK CIIoco0
MOJTyYEHUs] pPaCTBOPUTEIICH, JeTuapaTalus Kak crmoco0 momyueHus
OTHUJICHA. PeaKHI/Iﬂ TOpCHUA: CIIMPTHI KaK TOIIJIIMBO. HpI/IMeHeHI/Ie
METaHOJIa U 3TaHoJ1a. PU3NOIOTNYECKOE IEVCTBUE METAHOJIA U
JTaHOJIA HA OPTaHNU3M YeJIOBEKa

OTHICHTIJIMKOIb U TJIMIOCPUH KaK TPCACTABUTCIIN ITPEACIIbHBIX
MHOTI'0OAaTOMHBIX CITUPTOB. KauecTBennas p€akuusa Ha MHOTOATOMHBIC
CIIMPTHI U €€ IPUMCHCHHUC JJI1 paCllO3HaBaHUA INTIMICPUHA B COCTAaBC
KOCMCTHYECCKUX CPEACTB. HpaKTqucxoe MMPUMEHCHUC DTUJIICHTJIUKOJIA
U TJIMLICPpUHA.

®enou. CTpoeHne MoJIeKybl GpeHona. Bzaumnoe enusHue amomos 8
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monexyie henona. Xumuueckue c60UCMEA. 63AUMOOEUCMBUE C
Hampuem, 2udpoxcudom Hampus, opomom. Ilpumenenne denona

Anpaeruapl. MeTtananb (popMmanbaeru) U 3TaHalb (aleTanbIerr)
KaK MPEACTaBUTEIH MPEACIbHBIX albJIeruI0B. KauecTBeHHbIC
peaKIuy Ha KapOOHMIIBbHYIO IPpyINy (peakius «CepeOpstHOro
3epkajia», B3aumozeiictaue ¢ ruapoxkcuaom meau (11) u nx
PUMEHEHHUE 1)1 OOHAPYKCHUS MPECIIbHBIX albJICIHIOB B
MIPOMBINIJICHHBIX CTOYHBIX BOAAaX. TOKCHYHOCTh alIbJICTHIOB.
[TpumeHeHue hopMasbaerua U aleTalbIerua

KapOoHOBBIE KHCTOTHI. YKCYCHAs! KUCJIOTA KaK MPEICTaBUTEb
IpelebHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XUMHUECKUE
CBOMCTBA (HA MPUMEPE YKCYCHOM KHUCIIOTHI): pEakluy ¢ METaJIaMH,
OCHOBHBIMH OKCHJIaMH, OCHOBAHUSMHU U COJISIMU KaK MOATBEPKICHUE
CXOJICTBA C HEOPTAaHMYECKUMH KHCIIOTaMU. Peakuus sTepudukanmum
KaK c11oco0 MoJy4yeHus CI0KHbBIX 3¢ upoB. [IpumeHenne ykcycHoi
kucnoThl. [IpecraBneHne o BRICIUX KapOOHOBBIX KHCIIOTAX.

Crnosxubie 3¢upsl U kupbl. CroxkHbIE 3UPHI KaK MPOTYKTHI
B3aMMOJEHCTBUS KapOOHOBBIX KMCIOT cO cupTamu. [Ipumenenue
CJIOHBIX 3()UPOB B MUIEBOI U apprOMEepHON NPOMBIIIUIEHHOCTH.

Kupsb! kak crnoxHbIe 3()UPHI TIUIEPHHA U BHICIINX KapOOHOBBIX
KHCJIOT. PacTuTENbHBIC U )KUBOTHBIC JKUPBI, X COCTAB.
PaCHOBHaBaHI/Ie paCTI/ITeJ'H)HI)IX )I(I/IpOB Ha OCHOBAHHUHU UX
HeIpeAeIbHOro Xapakrepa. [Ipumenenue sxupoB. I 'uiponns wim
OMBUICHHE )KHUPOB KaK CIIOCOO MPOMBIIUICHHOTO TIOJTYYCHUS COICH
BBICIIMX KapOOHOBBIX KHCIOT. MBLI4 KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT. Moromue cBoiicTBa MEIJA.

VYraeoasl. Knaccuduxanus yrinesonos. HaxoxieHue yrieBoaoB B
npupoje. I'moKo3a Kak allbIeruaocupT. bpokeHne riroKOo3Bl.
Caxaposa. [ uoponus caxapo3suvl

Kpaxmai u nemnono3a kak 6M0JI0rH4ecKie NOJUMepbl. XUMUYECKHE
CBOMCTBA KpaxmaJja U 1eJUTI0JI03bI (THAPOIIN3, KAUeCTBEHHAs peaKIHsl
¢ floJJoM Ha KpaxmMaj ¥ ee IpUMEHEHUe A OOHapyKEeHHs Kpaxmaia B
npoaykTax nutanus). Ilpumenenne u 6uonoruyeckas poib
yriaeBo1oB. [IoHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha IpUMeEpe
alETaTHOTO BOJIOKHA.

10

®opmupoBaHue HaBBIKOB paboThI ¢ J1ad. 06opynoBanreM KucioTst.
Cnuptel. Genon

11

Konrtponsnas padora Ne 2o teme «Kucinopoaconepxariue
COEIMHEHUS.

Tema 4. A3oTcoaep:xaniue coeJHHECHHS.

AMHHOKHUCIOTBI. AMUHOKUCTOTHI U O0eniku. CocTaB M1 HOMEHKJIATypa.
AMUHOKHUCIOTHI Kak aM(pOTepHbIe OPraHUYECKUE COSTUHEHHUSI.
IlentuaHas cBsa3b. bronmorndyeckoe 3HaUCHUE O-aMUHOKHCIIOT.
OO6nacTi NpUMeHEHUs] aMHHOKHCIIOT

benku kak npupoansie buononumepsl. CocTaB U CTPOEHHE OENIKOB.
XUMHUECKUE CBOICTBA OEITKOB: TUAPOIIHN3, ICHATYPALIHSL.
OGHapyxeHne OeTKOB MIPH MOMOIIH Ka4ECTBEHHBIX (IIBETHBIX )
peakuuii. [IpeBparenus 6e1KoB NMUIIM B opranusme. buonornyeckue
GyHKIIMN OEIKOB.

w

AMUHEL

®opmupoBaHuEe HABBIKOB pabOTHI ¢ J1a0. 000py10BaHUEM
W nenTudukaiys opraHudeckix CoeMHeHNN. [ enemuyeckas c6s3b
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Meofcdy Kaaccamu opeanudecKux coeOuHeHUll

ATOMOB IICPCXOAHBIX DJICMCHTOB. KOpOTKI/Iﬁ n

5 0606menne marepuana. [lonroroBka K KOHTPOJIHHON paboTe. 1
6 IIpomexxyTouHast arrecTanus 1
Tema 5.Xumus u Ku3Hb 4
1 3HakoMcTBO ¢ podeccusimu «DapmareBT» U « XUMHUK- TEXHOIIOTY. 1
2 Xumus v sHepreTuka. [IpupoiHbIe HCTOYHUKH YTIIEBOIOPOI0OB. [IpupoaHsbIit 1
Y TIOITy THBIM He(TSHOM Ta3bl, X COCTaB M HCIonb3oBaHue. CoctaB HEPTH U
ee nepepabotka. Heprenmpoaykrel. OxTanoBoe umcio 6ersuHa. OxpaHa
OKpYKarole cpebl pu HedTenepepadoTKe U TPAaHCIIOPTUPOBKE
He(TENPOIYKTOB. ATBFTEPHATHBHBIE HCTOYHUKH YHEPTUH.
3 XuMus B IOBCETHEBHOM KU3HNA. MoOToIIHe 1 YUCTSIIHe cpeactBa. Cpeocmea 1
60pbObBL ¢ HLIMOBLIMU HACEKOMBIMU: peneiieHmuyl, uHcekmuyudwvl. CpeacTpa
JIMYHOM TUTUEHBI U KOcMeTHKH. [IpaBuia 6e30macHO# pabOTHI C €IKUMH,
TOPIOYNMH U TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XMIMHHU.
4 Xwumus ¥ 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMIHEI, TOPMOHBI, 1
MUHEpaIbHbIE BOJBL [Ip0o0OaeMbl, CBSI3aHHbBIE C TPUMEHEHUEM
JICKapPCTBEHHBIX MpernapaToB. BpeaHbie MPUBBIYKY U (PAKTOPEI,
paspymarmue 370poBbe (KypeHue, yoTpeOIeHHue alTkoT oIS, HApKOMaHUS).
PammonansHoe nutanue. [Huwesvie dodasku. OcHOBbl NULEBOT XUMULL.
HUTOI'oO : 34 yaca
11 kaace
HaunmeHoBaHMe pa3ieiioB, TeM KosmuecrBo | B Tom uncie
4acoB KOHTPOJIbHbIE
"
npaKkTu4ecKue
padoThI
Tema 1 Ba:kHeiilnue XuMHYeCKUe IIOHATHUS H 3
3aKOHbI- 3 yaca
1 Hayunble MeTo1bI NO3HAHUS B XUMHUH. VICTOUHHUKHU 1
xummaeckoit mapopmanmu. [lonck naPopmanuy o
HA3BaHUSM, HIEHTHPUKATOPAM, CTPYKTYPHBIM (pOpMyIIaMm.
MoaenupoBaHue XUMHUYECKUX MPOLIECCOB U SIBJIEHU,
XUMUYECKUU aHau3 U cunme3 Kak METOABI HAYYHOT O
MTO3HAHMS.
2 CoBpeMeHHass MOJIellb CTPOCHHUS aroMa. OJEKTPOHHAS 1
KOHHrypalys atoma. O CTPOEHHUU aroMa. ATOM.
N3oTombI.
3 Knaccubpukaryss XWMHYeCKHX dJIeMeHToB (s-, p-, d- 1
aneMeHThl). OcOOEHHOCTH CTPOCHUS JHEPreTUYECKUX
ypOBHE# aToMOB d-2JIEMEHTOB.
Tema 2. [lepuoanueckuii 3aK0H M epUOANYECKAS 3
cuCTEeMAa XMMHYECKHNX 3JICMEHTOB HAa OCHOBE
CTPOCHUs ATOMOB- 3 yaca
1 Ilepuonuueckass cucTeMa XUMHUYECKUX JJIEMEHTOB 1
H.N. Menneneea. @usnueckuii cMmoica [lepuonnueckoro
3akoHa .M. MenneneeBa. [IpuunHbl U 3aKOHOMEPHOCTH
W3MEHEHUsS] CBOMCTB JJIEMEHTOB W WX COEIUHEHUH MO
MIEPUOIaM U TPYIIaM.
2 Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI04eK 1
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JUTMHHBIA BapUAHT TaOJIHIIBI.

BanentHocTs. BaneHTHBIE BO3MOXHOCTH aTOMOB

Tema 3 CTpoenne BemecTBa- 64acoB

(o]

DJIeKTpOHHAS PUPOA XUMUIECKON CBS3H.
DJneKTpooTpuliatenbHOCTh. KoBaneHTHas
XUMHYECKasl CBA3b. MexaHu3M ee 00pa3oBaHusI.

HMonnag xummnueckas cBsa3b. KaTHOHBI U aHUOHBI
MexaHu3M ee 00pa3oBaHusl.

Meramunueckas XUMUYECKas CBsI3b. BonopoaHas
CBsI3b. MexaHnusM ee 00pa3oBaHUs.

Kpucmannuuecxkue u amopghnvie sewgecmea. Tunul
KPUCMATIUYECKUX PeuemoK (AmoMHAs, MOJeKYIAPHAA,
UOHHAS, Memannudeckas). 3a6ucumocms Qusuyueckux
ce0ticme 8ewjecmsa om Mmund KpUCmaiiuieckou peuemxu.
[IpuanHB MHOTOOOpa3Hs BEIIECTB:

U30MEpUsl, TOMOJIOTHSA, AJIIOTPOIIU.

YucTele BelmecTBa U cMecu. J{uCrepCcHbIE CUCTEMBI.
HcTuHHbIE pacTBOPLI. 30114, T€IH, IOHITHE O
KOJUIOUJ1aX.

HOBTOpeHI/Ie TEMBbI

[EEN

Tema 4. XuMuyeckue peakinuu- 9 yacon

©

Jucnepcuvie cucmemul. Ilonamue o xonioudax (3o01u,
eenu). Ucmunnvie pacmeopwi. CIIocOObI BRIPYKEHUS
KOHIIEHTPALUX pacTBOPOB: MAaccoOBast N0
pPAacCTBOPEHHOI'0 BELIECTBA.

Jlucconuanus 3JIEKTPOJIMTOB B BOIHBIX PacTBOpaXx.
CuibHbIC U CJ1a0bIe DJIEKTPOITUTHI.

Peakiuu B pacTBOpax 3J€KTPOIMTOB. pid pacTBOpa Kak
MIOKA3aTeNb KUCIOTHOCTH CPEb.

IMunponms coneii. 3HaueHNE THAPOIH3a B OMOJIOTHIECKAX
00MEHHBIX Mpolieccax.

CKxopocTh peakliiy, €€ 3aBUCHMOCTb OT Pa3IUYHBIX
(baKTOpOB: MPUPOBI pEAruPyIOIIUX BEIIECTB,
KOHIIEHTPAIH PEArupyIOIIHUX BEIIECTB, TEMIIEPATYPHI,
TUTOIIAIA PEAKIIMOHHOM MOBEPXHOCTH, HATHYHUS
KaTanusaTopa. Poib kaTanm3aTopoB B IPUPOJE U
ITPOMBIIIUIEHHOM ITPOU3BOJICTBE

O6patuMocTh peakiuii. XuMHUIECKOEe PaBHOBECHE U €TO
CMEIIICHHUE MO ICHCTBUEM Pa3IMYHbIX (DAKTOPOB
(KOHIIEHTpAaIXs PEareHTOB MM MPOTYKTOB PEaKInH,
JTABJICHHE, TEMITEpaTypa) JUTsl CO3AaHHUs ONTHMAaIbHBIX
YCJIOBHI MPOTEKAHUS XMMHUYECKIX MTPOIIECCOB.

OKHCIIUTETHFHO-BOCCTAHOBUTEIBHBIE PEAKITUU B TIPUPOJIC,
MMPOM3BOJICTBEHHBIX IPOLIECCAX U KU3ZHEAEATEIbHOCTH
OPraHu3MOB

Onexmpoauz pacmeopos u pacniasos. llpumenenue
NEKMPOAU3A 8 NPOMBIULIEHHOCHIU.

KonTposbHas padora «XumMuyeckue peakmumn»

[EEY

Tema 5 BemecTBa M UX cBolicTBa- 9 yacoB

©

3+1

MeTaJ'IJ'IBI OKHUCINTEIbHO-BOCCTAHOBUTENILHBIE CBOHCTBA
IMPOCTHIX BEIIECTB — METAJIJIOB I'JIaBHBIX U MOOOYHBIX
noarpynmn(Mezp, Keleso)

Koppo3us MeTamioB: BUbl KOPPO3UH, CIIOCOOBI 3aITUTHI
METaJUIOB OT KOPPO3UHU.
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3 Hemetamiel OkucanTenbHO-BOCCTAHOBUATEIBHBIE 1
CBOMCTBA MTPOCTBIX BEIIECTB — HEMETAILIOB: BOJOPOJIA,
KHCIIOPO/Ia, TaJIOTEeHOB, Cepbl, a30Ta, Gocdopa, yriaeposa,

KPEMHHS.
4 CoennHEHNsI METAIUIOB 1 HEMETAILIOB. 1
5 ®opMHUpOBaHUE HABBIKOB PadOTHI ¢ J1al. 1 1

obopynoBanuem «llonyuyenue, coOupanue u
pacrno3HaBaHHE ra3o0B»

6 dopmMupoBaHUEe HABBIKOB pabOTHI ¢ J1al. 1 1
obopynoBanueM «Pelienre s3KCepuMEeHTAIbHBIX
3a]a4 Ha UACHTU(DUKAIINIO HEOPTaHUYECKUX U
BEILIECTBY

7 dopmupoBaHUEe HABBIKOB pabOTHI ¢ J1al. 1 1
obopynoBanueM «Pelienre s3KCepuMEHTAIbHBIX
3a]a4 Ha UACHTU(DUKAIMIO OPraHUYECKUX BELIECTBY

8 [ToBTOpenue n o6o6menue Mmarepuana. [loaroroska 1
K K. pa0.

9 IIpome:kyTOUYHAs aTTecTALUSA 1 1
Tema 6 Xumus u ku3Hb.4 yaca 4

1 3HAaKOMCTBO C o ecCusiMu

2 XUMHUS U CEITbCKOE X0351UCTBO. MUHEpanbHbIE U
opranuyeckue yaoopenus. CpeficTBa 3allUThl pACTCHHH

3 Xumust B ctpoutensctBe. Llement. beton. [Togbop

ONITUMAJIBHBIX CTPOUTEJIbHBIX MaTEPUAIOB B
HpElKTH‘ICCKOfI JCATCIBHOCTH YCJIOBCKA.

4 XUMHS U 3KOJIOTUSL. XUMUUECKOE 3arps3HEHNE
OKpY>Karollel cpenpl U ero nocieacteus. OxpaHa
ruapocdepsl, TOYBBI, aTMOC(EPHI, (hIOPHI U PayHBI OT
XHUMHYECKOTO 3arpsI3HEHMSL.

Hroro: 34 3+3

NMEN N

w

Y4eOHO-MeTOAMYECKOEe U MAaTepPHAIbLHO-TeXHUYECKOe odecredeHne 00pa3oBaTebHOI0
npoirecca.

1. IeuaTubie MocoOUd

Cepus TaObauI] O OPraHUYECKON U HEOPTaHWYECKON XUMUHU.

PykoBozcTBa /17151 1a00paTOPHBIX OMBITOB M MPAKTUYECKUX 3aHATHH 1o XumuH (10-11 ki)
COOpHUKHM TECTOBBIX 3a/laHUM JJI1 TEMATUYECKOTO U UTOTOBOTO KOHTPOJIS.
YueOHo-1a00paTOpHOE 000pyI0BAHHUE

Habop nns MmoaenupoBaHusi CTPOEHUS HEOPTaHUUYECKUX BEILIECTB.

Komnekunu: «BonokHay, «Ilnactmaccs», «Metanis»

HaGop ans MogenupoBaHMs CTPOSHUS OPraHUYECKUX BEIIECTB.

Komnexkuun: «BonokHay, «KameHHBIN yrojib U IPOAYKTHI €ro nepepadotkun», «Kayuyk»,«HedpTsb
U BaKHEHIIMe NPOayKTHI ee nepepaboTkny, «Ilimactmacchiy.

3. YueOHO-IpaKkTHYECKOE 000py10BaHHE

3.1. Mukposnabopatopust IIsi XMMHUUYECKOT'O HKCIIEPUMEHTA.

3.2. Ha6op Nel OC «Kucnote»

3.3. Habop Ne3 OC «I'uapoxcuasi»

3.4. HaGop Ne5 OC «MeTamib» Mablid

3.5. Habop Nel2 BC «Heopranuyeckue BeIecTBa»

3.6. Habop Ne 19 OC «YTieBoaopoas».
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3.7. Habop Ne 20 OC «Kucnopoaconepkaine OpraHiuecKue BeIecTBay.

3.8. HaGop Ne 21 OC «KuCIIOTBI OpraHuYeCcKHe.

3.9. Ha6op Ne 22 OC «YrneBobl. AMUHBIY.

3.10. HaGop mocyasl 1 IpUHAJICKHOCTEHN I YICHHYECKOTO SKCIIEPUMEHTA.

4. UuopMaumOHHO-KOMMYHUKATHBHbIE CPEACTBA

4.1. MynbTuMenuiiHbIE IPOrpaMMBbI K TeMe: «BHOIOrnYeCKr aKTUBHBIE BEIIECTBAY.
4.2. KomnbroTep U MyJIbTUMEIUWHBIN IPOEKTOP.

Hcnoandyemsbrii YMK:

Tabpuensn O. C. Xumus. 10 kiacc. ba3oBbeiil ypoBeHb: YUeOHUK 1 00111€00pa30BaTeIbHBIX
yupexaenuil. - M.: Ipocda, 2014.

T'abpuensn O.C. Tlporpamma Kypca xumuu s 8 — 11 kimaccoB o01ieo0pa3oBaTebHBIX
yupexaenuit, - M.: [Ipoda, -2010 r. ctp.27;

Henucona B. I'. Xumus 10 knacc: [loypounsie mnansl. - Boarorpan: Yuurens, 2003 r. -151 c.
ActadoeB C.B. Ypoku xumuu ¢ npuMeHeHueM nHGOopMannoHHbIX TexHoiorui 10-11 kiaccsl, ¢
AJICKTPOHHBIM MPHUIIOKEHUEM, - M.: «['mooycy, 2009.

borpanosa H.H., BactokoBa E.}O. CO0pHHK TECTOBBIX 3aJlaHUN SISl TEMATHYECKOTO U HTOTOBOTO
koHTpoJisa, xumus 10-11 knaccel, - M.: «MaTemnext-Lientpy», 2009.

T'ambypyesa T.J]. Paboumne nporpamma k YMK [abpuensn O. C. Xumus 10-11 xnacco. M.:
Hpoda, 2013.

T'abpuensn O. C. Xumus. 11 xinacc. ba3oBeiii ypoBeHb: Y4eOHUK I 0011€00pa30BaTeIbHBIX
yupexaenuil. - M.: [Ipocda, 2014.

TI'abpuensn O.C. Tlporpamma kypca xumuu Juist 8 — 11 kimaccoB o01ieo0pa3oBaTeIbHBIX
yupexaenuit, - M.: [Ipoda, -2010 r. ctp.27;

Pabouue npoecpammor k YMK O.C. T'abpuensna. Xumus 10-11 kmaccsl: yaeOHO-METOIUYECKOE
nocobue/ coct. T.JI. "'amOypueBa. — M.: JIpoda, 2013 — 187 c.

HNuTepHeT—pecypcesl u nu@poBbie o0pa3oBarteibHbie pecypebl (LHOPHI)

1. — llenTpanbHbIil 00pa30BaTENbHBIA TOPTAJ, CONEPKUT HOPMATHBHEIE
JOKyMeHTbl MUHHCTEPCTBA, CTaHAaPThl, UHGOPMALIHIO O IIPOBEACHUE SKCIIEPUMEHTA, CEPBEP
nH(pOpMaLMOHHON Noep KKK EAMHOTO rocy1apCTBEHHOTO SK3aMeHa.

2. — nopTas “HGOPMAIMOHHON MOJAEPKKU €AMHOTO TOCYJaPCTBEHHOTO
DK3aMeHa.
3. — DIIEKTPOHHAS OMOTMOTEKA 10 XUMUHU.
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