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IlosicHuTeJLHAsA 3alIHCKA

PaGouast mporpamMma 10 XUMHH And ydqaumxcs 10-11 kmaccos 00meo6pa3zoBaTeNbHBIX
yupexIeHui paspaboraHa Ha ocHoBe desepalbHOro rocyIapCTBEHHOIO 06pa3oBaTenbLHOro
cTaHmapTa cpemHero ofmero o6pa3oBaHHs, [IPUMEPHOH IIPOTPaMMBI CPEIHETO ob1mero
06pa3oBaHKs IO XMMHUH (IIPOTOKON OT 28 uroHs 2016 r. Ne 2/16-3), pabodeit mporpaMMBl Kypca
XUMHH, pa3paboTanHo# K yueOHUKaM aBTopoB I'. E. Pynsutuca u ®. . ®enpamana ans 10—11
KJTaccoB 061e06pa3oBaTeNbHBIX opranu3anui. Adanacsesa M. H. M.: IIpoceemenue, 2017r.

Iporpamma paccunTana Ha 68 u (1 4 B He/IeN10)

Cpok pead3aldy NPOrpamMMsl — 2 roja

V3ydeHne XMMHH Ha ypOBHE CpelHEro ofumero o6pa3oBaHHMs HANpPaBICHO Ha NOCTHKCHHE
CIIEIYIOIMX LeJIeH:

-

= OCBOEHHE 3HaHWH O XAMHUYECKON COCTaBJLIIOIIEH €CTECTBEHHO -Haquoﬁ KapTUHBI MHDA,
BAOXKHEHUIIUX XUMHAUYECKHUX IIOHATHAX, 3aKOHAX U TCOPHAX;
® OBJIQJIEHUE YMCHUAMH NPUMCHATD IIOJIy4YCHHBIC 3HAHUA OJIA 00BACHEHUS pa3HOO6p83HBD(

XUMHYECKIX SBJICHHHM M CBOMCTB BEIECTB, OIEHKM DOJIA XMMHH B Pa3BUTHM COBPEMEHHBIX
TEXHOJIOTHH M TOJTy4eHUH HOBBIX MAaTE€pPHATIOB,;

. pa3sBUTHE MMO3HABATEILHBIX HHTEPECOB M MHTEIUIEKTYaNbHBIX CIIOCOOHOCTEN B IIpOIECcCce
CaMOCTOSTEIGHOTO TPHOOPETEHHsT XMMHMYECKMX 3HAHHH C MCIOJIB30BAHUEM Pa3/IMIHBIX
HCTOYHMKOB HHGOpPMAIIMH, B TOM YHCJIE KOMIIBIOTEPHBIX;

. BOCIIMTAHHE YOEKIEHHOCTH B MO3MTHBHOM POIM XHMHH B JKH3HH COBPEMCHHOI'O
06IIecTBa, HEOGXOIUMOCTH XMMHYECKH TIPaMOTHOTO OTHOLICHHMA K CBOCMY 3JI0pPOBBIO H
OKpY’KaloIIeH cpere;

. IpEMeHEeHHe TIONyYCHHBIX 3HAHUH ¥ YMEHHH 11 6€30I1aCHOr0 MCIIOJb30BaHM BEIIECTB
¥ MaTEpPUAJIOB B GBITY, CEIBCKOM XO3SHCTBE M HA MIPOU3BOJICTBE, PEIICHHA NPAKTHICCKAX 3a1a4
B ITOBCEJIHEBHOM H3HHM, TPEIyNPEXICHU ABJICHAN, HAHOCAIIUX BPE 37I0POBBIO HC/IOBEKA
OKpYXalolleH cpene.

OBIASI XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA

Cpennee obuiee 06pa3opaHye — 3aKIIOYATENbHAS CTYNICHD obmero obpasosanus. Conepxanue
cpeHero o6imero 0Gpa3oBaHys HANPABICHO Ha PEIIEHAE CIIEAYIOMHX 3a/ad:

* 3aBepieHHe 00LICOOPa3OBATENBHON MOATOTOBKM B COOTBEICTBHM C 3akonom «O6
obpazoBanuu B PO»;

« peanmsamus TPeANPOGECCHOHATBHOTO 00IIero 06pa3oBaHys, MO3BOJSIONIETO 00ECeYnTh
IIPEEMCTBEHHOCTH OOIIEr0 M IPO}ECCHOHATLHOTO o6pa3oBaHHs.

Baxeiimeii 3aadeil oGydeHns Ha JTale MONyYeHHs CPEIHEro ofmero obpa3oBaHMs ABJIAETCS
NOATOTOBKa OOYHalOmHUXcs K OCO3HAHHOMY BBIGOpY MalbHEHINETO JKM3HCHHOIO IIyTH.
O6yyaromuecss AOJDKHBI CaMOCTOSTENHHO HCIOJB30BaTh NpHOGPETEHHBIH B LIKOJNE OIBIT
JEATENBHOCTH B PealbHOM JKU3HH, 32 PaMKaMH y4eOHOTO Iporecca. [naBHEIE IIETH CPEJHETO
ob1mero o6pa3oBaHHs COCTOAT:

B (hOPMHpPOBAHHMH LIEIOCTHOTO MPEACTaBICHAS O MHUpPE, OCHOBAHHOTO Ha pHOOPETEHHBIX
3HAHMAX, YMEHUIX U CII0CO0axX AesTeIbHOCTH,;

* B IpUOOPETCHUH OIBITA II03HAHMS, CAMOTIO3HAHNS, pa3sHo00pa3HoOM NeSTENbHOCTH,;

« B IIOIFOTOBKE K OCO3HAHHOMY BBIOOPY 00pa3soBaTeIbHOM K npo(heCCHOHATEHON TPaCKTOPHH.
OcoBEHHOCTBIO 00yUeHHs XUMHH B Cpe[iHeH IIKOojIe ABIAETC OMOpa Ha 3HAHHI, [OJTyYEHHBIE
TIpY M3y4eHrH XUMHH B 8—9 Ki1accax, X paclIupeHue, yIiIyOJIeHHe U CUCTEMATH3aIHS.

B u3ydyeHHH Kypca XMMHMH GOIBIIas POIb OTBOJTHTCS XMMHYECKOMY SKCIEPHMCHTY, KOTOPBIA
IIpeCTABIeH TPAKTAYECKHMH paGoTaMH, J1a00paTOPHBIMM ONBITaMH JIEMOHCTPAITHOHHBIMHA
skcriepuMeHTaMi. OUeHb BXKHBIM ABJIACTCA COOTIOIeHAE NPaBIJI TEXHUKH 0€30IIaCHOCTH MIPH
paboTe B XMMUYECKOH 1abopaTOpHHy.



B kavectBe yeHHOCMHBIX OpueHMUPOS XHUMHUYECKOro 0Gpa3oBaHMA BEICTYNAIOT OOBEKTHI,
H3y4a€MbIE B Kypce XHUMHH, K KOTOPBEIM Yy oOydaromuxcs (GOPMHPYETCS IEHHOCTHOE
OTHOIIEHHE.

OcHOBY nosnasamenvHbix yeHHocmeti COCTaBISAIOT HAy4YHBIE 3HAHUS M HAYYHBIE METOIBI
IIO3HAHMS.

PaspuTue mo3HaBAaTENBHBIX IIEHHOCTHBIX ODHEHTAIMH, CONEPXKAHHS Kypca XHMMHH II03BOJSET
chOpMHpPOBATE:

* YBaXUTEJILHOE OTHONIEHUE K CO3UAATEIBHON, TBOPUYECKOM JEATEIILHOCTH;

* IOHMMaHUE HEOOXOTUMOCTH 3J0OPOBOT0 00pasa JKHU3HH;

* MOTPeOHOCTE B 6€3yCIIOBHOM BBHINOJHEHUM IPaBH GE30MACHOIO MCIOIL30BAaHMS BENIECTB B
MOBCEOHEBHOM KU3HH, ;

* CO3HATENBHBIN BEIOOD OyayIel mpoheCCHOHANBLHOM AeITENBHOCTH.

Kypc xumun o61anaeT BO3MOXHOCTAMH IJII (OPMHUPOBAHHUS KOMMYHUKAMUBHBIX YEeHHOCMET,
OCHOBY KOTOPBIX COCTaBILAIOT IPOIECE OOLIEHHS ¥ TPaMOTHAs pedb, CIIOCOOCTBYIOIIHE:

* IPaBHJILHOMY HCIIOJIb30BaHUIO XUMHUYECKOH TEPMHUHOJIOTHH;

* Pa3sBHUTHIO MOTPEOHOCTH BECTH JHUAJIOT, BBICIYIIWBATH MHEHHE OIMOHEHTa, y4aCTBOBATH B
JIUCKYCCHH;

* Pa3sBUTHIO CIIOCOOHOCTH OTKPBITO BBIP@XATh M apryMEHTHPOBAHHO OTCTAHMBATH CBOK) TOYKY
3pEeHHSL.

MecTo yue6Horo npeamera B yueonom miane MKOY «Coaénopckaa COIIl um. B.A.
KaznaeeBa» mo yueoHOMY npeaMeTy «XuMHS».

Pa6ouas nporpamma k yyeGHukam aBTopoB I'. E. Pymsutuca u @. I'. ®enpamana g 10—11
KIaccoB  061meo6pa3oBaTeNbHbIX OpraHU3alMil pa3paboTaHa B COOTBETCTBHM C bBa3sHCHBEIM
y4eOHBIM IJIaHOM I CTYIEHH CpeqHero obmero obpaszoBanus. XuMHusa m3ydaercs ¢ 10 mo 11
kiaccel. O6miee 4rcno yuyeGHBIX 9acoB 3a 2 rofia o0y4yenus — 68, u3 Hux 34 (1 4 B Hesemo) B 10
Kiacce, 34 (1 4 B Hememio) B 11 kimacce.

OcHOBHBIMH MpoOlieMaMH XHMHH SBISIOTCS H3y4EHHE COCTaBA M CTPOCHMS BEIIECTB,
3aBHCHMOCTH HX CBOMCTB OT CTPOEHHS, KOHCTPYHpPOBaHHUE BEIIECTB C 3aJaHHBLIMH CBOMCTBAMH,
HCCIIe/IOBAHAE 3aKOHOMEPHOCTEH XMMHUYECKHX MIPEBPAIECHHI U IIyTel yIpaBlIeHUsS MU B LEJIAX
IIOJIy4YEeHHs BEMIECTB, MAaTEPUAJIOB, SHEPTUH

Kypc 10 kmacca 3HakOMHT OOy4arOIIMXCS CO CTPOECHHEM, XHMHYECKUMH CBOMCTBaMH,
0COOEHHOCTSIMH CITOCOOOB ITOIYYeHHUS U 00JIaCTSMHU NPUMEHEHUS OPraHUYECKHX COEAUHEHMUIH.

3aBepmuTenpHbl sTan (11 kiacc) HampaBieH Ha 06OGILIEHME, PACIIMPEHHME HMEIOIIHXCA
3HaHUH IIKOJIBHHUKOB 10 YETHIPEM BBIIIEHA3BAHHBIM OJIOKaM U U3ydYeHHe MATOro 6j10ka XUMHS U
’KM3Hb, IIPH3BAaHHOTO JaTh BHITYCKHUKAaMH [IPUKIIaTHBIC 3HAHKS U YMEHHUSL.

IlnanupyeMblie pe3yabTaThl H3YYEHHs VIeOHOro mpeamMera « X HMH):
B pesyneTate m3ydeHms ydeOHOro mpexmera «XWMHS» Ha YpPOBHE CpEIHEro OOIIETO
obpa3zoBaHus:

BoIlyCKHMK HAy4YHTCH:

® DacKphIBaTh Ha IPUMEPaX pOJb XMMHH B (GOPMHPOBAHHH COBPEMEHHON HaydHOMU
KapTHHBI MUpa U B IPAKTHYECKON JAESITEILHOCTH YEIOBEKA;

® [IEMOHCTPMpOBAaTh Ha IIPHUMEPAX B3aMMOCBS3b MEXIAY XHMHEH H JAPYTHMH
€CTECTBEHHBIMHU HayKaMH;

® pacKphIBaTh Ha MPHMeEpax MOJI0XKEHH TEOPHU XUMUYIECKOTo cTpoeHHs A.M. byTneposa;

e noHHMaTh ¢Qu3Mdeckui cMbicn Ilepuommdeckoro 3akona JI.M. MennmeneeBa u Ha ero
OCHOBE OOBACHATH 3aBUCHMOCTh CBOHCTB XMMHUYECKHX JJIEMEHTOB H 0Opa30BaHHBIX UMH
BELIECTB OT JIEKTPOHHOTO CTPOEHUS aTOMOB;

¢ OOBACHATH IMPUYUHEI MHOT00Gpa3Hsl BEIECTB HA OCHOBE OOINMX IPEACiaBIeHUH 06 X
COCTaBE U CTPOEHHH;




NPUMEHATE IPaBUIIa CHCTEMATHYSCKOH MEXIyHapOJHON HOMEHKIATyphl KaK CpeCcTBa
Pa3IMYEHHUs U UICHTH()HUKAIMK BEIIECTB II0 X COCTaBY H CTPOEHHIO;

COCTaBIIATE MOJEKYJISPHBIE M CTPYKTYypHBIE (OPMYIBI OPraHMYECKHX BEIIECTB KAk
HOCUTeNed HHPOPMAUMK O CTPOCHHH BEIIECTBA, €r0 CBOMCTBAX M IIPHHAINIEKHOCTH K
OMPENIENIEHHOMY KIIacCy COeTHHEHMIA;

XapaKTEepU30BaTh OpPraHAYECKHE BEIIECTBA II0 COCTaBY, CTPOEHHIO M CBONCTBAM,
yCTaHaBIHMBaTh NPHYMHHO-CIEACTBEHHBIE CBA3M MEXIY NaHHEIMH XapaKTepHCTHKAMH
BEILECTBA;

NPHBOJUTE NPHMEPhl XUMHUYECKUX PEAKIMH, PacCKpHIBAIOIIMX XapaKTEPHBIE CBOKCTBA
TUNWYHBIX TPENCTABHTENEH KIACCOB OpPraHMYECKMX BEMIECTB C IENBI0 WX
ueHTHGHUKAIMY U OOEACHEHHUS 00IaCTH IPHMEHEHHS;

IPOTHO3UPOBATE BO3MOXKHOCTE ITPOTEKAHHMS XMMHYECKMX PEAKLUi Ha OCHOBE 3HAHMII O
THIIaX XUMHIECKOH CBA3M B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CIIOCOGHOCTH;
HCIIOJIB30BATh 3HAHUS O COCTABE, CTPOEHHUM W XMUMHYECKHX CBOMCTBAaX BEINECTB NS
0€3011aCHOT0 IPUMEHEHHUS B IPAKTHIECKOM IeSITeTbHOCTH,

[PUBOJKMTE NPHMEPBI MPAKTHIECKOTO MCIOIB30BaHUS IPONYKTOB NepepaboTku HeQTH H
IIPUPOJHOTO ra3a, BHICOKOMOJICKYJIIPHEIX COCOUHEHHH (TIOJHMITUIEHA, CHHTETUYECKOTO
Kay4dyKa, alleTaTHOrO BOJIOKHA);

IPOBOJIMTE ONBITHI IO PAacHO3HABAHUIO OPraHMYECKUX BEIECTB: IIHIEPHHA, YKCYCHOM
KHCIIOTHI, HENIPEICIbHBIX JKHUPOB, ITIOKO3BI, KpaxMaya, GEIKOB — B COCTaBE MHUILEBBIX
IIPOJYKTOB ¥ KOCMETUYIECKUX CPEJICTB;

BIIaIeTh MpaBUJIaMHd U IpHeMaMHu 0e30macHON paboThl ¢ XMMHYECKMMH BEUIECTBAMM H
1a60paTOpHEIM 0GOPYIOBAHUEM;

yCTaHaBJIMBATh 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIMU H CMEIEHU XUMUIECKOT0
PaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C IIENBIO ONpPENENIEHHs ONTHMAIbHBIX YCIOBHM
IIPOTEKAHMS XUMHUUECKUX MTPOIIECCOR;

IIPUBOJMTE IIPUMEPBI THAPOIIN3a CONEH B IIOBCEAHEBHOM XKU3HU 9EJIOBEKA,

IPUBOJUTD IIPUMEPHI  OKHCIMTEILHO-BOCCTAHOBHTENBHBIX peakildii B M[PHPOJE,
IPOU3BOJCTBEHHBIX IIPOLIECCAX M KUZHEAEITEIBHOCTH OPraHu3MOB;

IIPUBOAWTh MPHMEPHl XMMHYECKMX DPEaKLUMH, pacKpHIBAIOIIHUX OOIIHE XUMHUYECKHE
CBOMCTBA NPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIIOB;

MIPOBOJUTEL pacyeThl Ha HAXOXAEHHE MOJEKYISIpHOH (GOpMYJBl YIIeBOAOpOAa IO
IIPOAYKTaM CrOpaHHMs H II0 €ro OTHOCHUTENBHOM IUIOTHOCTH H MAaCCOBBIM JIOJISAM
3JIEMEHTOB, BXOJSMIUX B €r0 COCTAB;

BIaJIETh IpaBHJIaMH 0€30ImacHOro OOpaIlleHHs C €IKHMH, FOPIOYMMH H TOKCHYHBIMH
BEILECTBAMH, CPEACTBaMU OBITOBOM XMMHUH;

OCYIIECTBJIATh IIOMCK XMMHYECKOM HH(OpMAIMK TI0 Ha3BaHHAM, HICHTH(pHKATOpaM,
CTPYKTYpHBIM ()OpMyJIaM BEIIECTB;

KPDHTHYECKH  OLEHMBATh M ~ HHTEPIPETHPOBATh  XHMHYECKYI0  HH(pOPMAIIHIO,
COZIEPXKAIIyIOCs B COOOIIEHUAX CPEACTB MaccOBOM WH(pOpMaluH, pecypcax MHTepHeTa,
HAYYHO-IIOMYJIAPHEIX CTAaThIX C TOYKH 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
[EIAX BBIABICHHUS OMUOOYHBIX CYXIEHUH H GOPMHUPOBAHUSA COOCTBEHHOMN ITO3HIIUH;
[PEACTABIIATh ITyTH PEINEHMsS INIOOATBHBIX IPOOJEM, CTOAIIMX MEPEN YEIOBEYECTBOM:
9KOJIOTHYECKUX, SHEPTETHYECKHUX, CHIPBEBBIX, ¥ POJIb XUMHUH B PEIICHHH 3THX IIPOOIIEM.

BBIHYCKHHK NOJIYYHUT BO3MOKHOCTD HAYYHTHCH:

HIUTIOCTPUPOBATh HA NMPHUMEPAX CTAHOBJICHHE M 3BOJIIOLHUIO OpFaHquCKOﬁ XHUMHH KakK
HayKd Ha pa3jIMYHBIX HCTOPHICCKHUX dTalax €€ pa3sBUTHA,

HCIIONB30BaTh METOOEI HAYYHOI'O TO3HAHHUA IIPH BBIIIOJHCHHMH IIPOCKT2B H y‘I€6H0-
HCCIICOOBATCIIBCKUX 3aJa4d II0 HU3YYCHHIO CBOMCTB, cmocoboB IIOJTYy4YE€HHUA H
pacno3HaBaHHUs OpraHU4YCCKUX BCIICCTB,



e OOBICHATH TpHUPOAY H CHocoObI 00pa3oBaHHS XHMHYECKOM CBSI3H: KOBAICHTHOW
(monspHOM, HENMONSApHOHM), HOHHOMW, METANIMYECKOH, BOJOPOAHOH — C IIEINBIO
OIIpENETICHUAS XUMHUYECKOW aKTUBHOCTH BELECTB;

® YyCTaHaBIIMBaTh IE€HETHYECKYIO CBA3b MEXIY KJIacCaMM OpPraHUYEeCKHUX BEILIECTB I
000CHOBaHMsI NPHHLIMINAIBHON BO3MOXXHOCTU IIOJYYEHHS OPraHUYECKUX COEIUHEHHH
3aJTAaHHOTO COCTaBa U CTPOCHUS;

® yCTaHABIMBATh B3aMMOCBS3H MEXIy (akTaMd W TeOpHeH, IPUYMHOM M CIIEACTBUEM IIPH
aHaJiu3e MPOOJIEMHBIX CUTyalludi M OO0CHOBaHMM NMPUHHUMAEMBIX PEIIEHUN Ha OCHOBE
XUMHYECKUX 3HAHUH.

Copep:xxanue yueGHOro npeamMera
10knacc (3449; 14. B HExEMIO)
Teopusi XHMHYECKOr0 CTPOEHHs OpraHMYeckux coenuHeHuil. I[Ipupona xMMHYecKHX
cBsize -

Opranunueckue BemecTBa. [losBIE€HHE W pa3BUTHE OPraHMYECKOW XMMHHM KaK HayKH.
XUMHYECKOe CTPOCHHE Kak IOPSJOK COEJWHEHHS aTOMOB B MOJICKyJie COTJIaCHO HX
BaIeHTHOCTH. (OCHOBHBIE TIONOXEHUA TEOPUH XHMHYECKOTO CTPOEHHUS OpraHMYecKHX
coequHeHuit A.M. ByTinepoBa. YIVIEpOAHBIM CKeNeT OpraHMYeckod Moiekynbl. KpaTHocTh
XUMHMYECKOH CBS3H. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOEHHS MOJEKYIL
Wzomepus u u3omepsl. [lonstue o QyHkumonanpHOU rpymme. [IpuHIMNBI KiaccHpHKALUH
OpraHu4eckux coenuHeHHH. CHcTeMaTHyecKas MeEXIyHapoJHas HOMEHKJIAaTypa M IIPHHLHMIIEI
oOpa3oBaHUs Ha3BaHUH OPraHUYECKUX COCIUHEHHH.

MecTo U 3HaYeHHE OPraHUIECKON XUMHHU B CUCTEME €CTECTBEHHBIX HayK.
YraeBogopoan!

[penensHrle yrieBonopoas! (ankansel). Cmpoenue monexynvl memara. I OMOIOTHYECKUH
pan ankaHoB. I'omomnorn. MexmyHapoJHas HOMEHKJIaTypa OpraHMYecKuXx BemiecTB. M3omepus
YIIAEpOMHOTO CKejleTa. 3aKOHOMEPHOCTH H3MEHEHHs (GU3WYECKHX CBOUCTB. XHMMHYECKHE
cBOMcTBa (Ha mpHMepe MeTaHAa M STaHA). pEaKlWd 3aMelleHHs (TaJOTCHHPOBAHHUE),
JEeTHAPUPOBaHMS KaK CIIOCOObI MOTyUEHHs BaXKHEHITNX COENUHEHUH B OPraHMYECKOM CHHTE3E.
FopeHne MeTaHa KakK OJMH W3 OCHOBHBIX HMCTOYHHMKOB TeIUIa B IPOMBIIUIEHHOCTH H ORITY,
usomepuzayuu ankanos. Ilennvie peaxyuu. Ceoboonvie paouxanvi. IanozeHonpou3eooHbie
ankanoe. HaxoxeHne B IpUpOIE U IPUMEHEHHE AJIKAHOB.

Kpatusie cBs3u. HempenenbHble YIieBOOOPOABLANKEHBI. CmpoeHue MONEKynbl 3Muiend.sp—
T'ubpuousayus.I"omonornueckuit psn ankeHoB. HoMeHknatypa. Mi3oMepHs yriepoJHOro cKkeiera
U TOJIOKEHHWA KPaTHOM CBS3H B MOJEKyJe. XUMHUYeCKHe CBOWCTBa (Ha NPUMEPE 3THIICHA):
peaxuu TIPUCOETUHEHUS (raoreHupoOBaHUE, euopuposanue, THJIpaTalus,
2uopoeanozeHuposanue) Kak  crnocod  momydeHHMs ~— (QYHKIHOHAIBHBIX  IIPOM3BOJIHBIX
yTIIeBOIOPOIOB, ropenus./Ipasuno Mapkosnukosa. BbicOKOMONEKYNApHbIE — COCOUHEHUA.
Kauecmeennvie peaxyuu Ha Oeounylo c6asvb. llomuMepusanuss 3TUIEHA KakK OCHOBHOE
HalpaBleHUE €r0 MCIOIb30BaHus. [I0TMITHIIEH KaK KPYITHOTOHHAXHBIA MPOIYKT XUMUYECKOIO
Ipou3BoACTBa. [[puMeHeHHe STHIIEHA.

AnkanueHbl W Kaydykd. [loHsTHe o0 alkagueHax KaK yYIJIEBOJOPOAAax C ABYMS JBOMHBIMH
cBa3samu. [TonuMepusanus nuBuHUIa (OyTagueHa-1,3) kak crnocob MONyd4eHUs CHHTETHYECKOIO
Kayudyka.Hzonpen (2-memunbymaouen-1,3). HaTypanbHBIH M CHHTETHYECKMH Kay4dyKH.
Bynkanusanus kayuyka. Pesuna. [IpuMeHeHWe kayduyka W pe3uHbL.COnpadicéHHbie OB0UHbLE
cessu. Ilonyuenue u xumuueckue ceolicmea ankaouenos. Peakyuu npucoeounenus
(eanozeHuposanus) u NOAUMEPU3AYUU ATKAOUEHOS.

Anxuael. AneruneH (3TMH) W ero romonoru. Cmpoenue Monekynbl — ayemuieHa.
'omosmoruyeckuit psig ankuaoB. HomeHknaTypa. Mi3oMepus yriepogHOro CKeleTa M IMOJIOKESHUS
KpPaTHOM CBA3M B MojleKkyne. Meowcknaccoeas uzomepus. sp-lIubpuouzayus. XAMUYECKHE
CBOMiCTBa (HA4 IIpEMepe AaleTUNIEHA). peakIuH IPUCOCAMHEHMs (TaJOr€HHPOBAHUE,
2uOpuposanue, TUApATAIMs, 2UOPO2ANO2eHUPO6AHUe) KaK CIocOoO IMONy4EHHs IOJMMEPOB HU




APYyTUX TOJNIE3HBIX TNPOAYKTOB. ['OpeHHe aleTH/IeHa Kak HCTOYHMK BBICOKOTEMIIEPATYPHOTO
IUITaMEHH /11 CBapKH U pe3KH MeTauioB. [IpuMenenne anernnena.

IIonamue o yuxnoankanax.

ApeHbl  (apoMaTHYeCKHe yrIeBOIOpoxsl). BeH3onm kax MPEACTAaBUTENb apPOMATHYECKUX
YTII€BOAOPONOB. Cmpoenue monekynvt 6ensona. XuMUYECKHE CBOMCTBA: PEaKIuH 3aMeleHHUs
(TaJloTeHMpPOBaHHE) Kak CMOCO6 IIONYYEHHS XHMHYECKHX CPEICTB 3aIlUTBl PACTEHHIA,
NPUCOCMHEHUS (THIPHPOBAHHE) KaK JOKA3aTelhCTIBO HETIPEICIbHOIO XapakTepa OeH30i1a.
Peaxums ropewus.Tonyon. Hzomepus samecmumeneu.llpumenenne Gensomna. Ilecmuyuowi.
I'enemuyeckasn cessv apenoe ¢ opyeumu yaneeooopooamu.

IIpupoouvie  ucmounuxu yene600opodos. Ilpupooneiii  2as. Hegpmo. ITonymuwie
Hepmanvie 2azvl..  Kameuuwiii  yeonw. Ilepepabomxa  negpmu.  Ilepezonka  Hegpmu.
Pexmughuxayuonnan xonouna. Bewnsun. Jluzpoun. Kepocun. Kpexunz Heghmenpodykmoe.
Tepmuueckuii u kamanumuyeckuii KpekuHzu. Iuponus.

Kucnopoacoaepxkamue opranuveckue coenHenus.

Kucnopoaconepxkamme opranuueckue coemuHeHus. OnHoaTroMHEIE NpeleNbHBIE CIMPTHL
Knaccudukanus, Homenknarypa, usomepus CIOHPTOB. MeTaHON M 3TaHON Kak IpeCTaBHUTENH
IIPCACTLHBIX ONHOATOMHEIX CHUPTOB./lepeuunblil, 6mopuunbiii u mpemuynwisi amomo yanepooa.
Booopoonas cessv. Xumudeckue cpoiicTsa (Ha IIPEMEpEe METAHOJIA U STAaHOJIA): B3aUMOACHCTBHE
C HaTpueM Kak CmocoO  yCTAHOBIEHHS HAIMYMS  THAPOKCOIPYIIIEL peakuus ¢
TAJIOrCHOBOZIOPOAAMH  KaK CIIOCOO IONyYeHHs DPACTBODHUTENEH, NeTHApATalus KaK Crocob
UOTydCHHUs OSTHNEHA. Peakius TIOpeHHS: CHHPTEI Kak TOmIHBO.Crupmogoe bpoorcenue.
Depmenmur.  Booopoonvie cessu. TIpUMEHEHHE METAaHONA M STAHONA. DuU3noI0rHYECcKOe
JEHCTBHE METAHOIIA ¥ STAHOJIA HA OPIraHHU3M UeJIOBEKA. ANKOZ0NUIM. 7
MHoroaToMHBle  CIEPTHL DTHIEHITIMKONE U IMIMNEPUH KaK IPEJCTaBUTENH IMpeebHbIX
MHOTOaTOMHBIX CIUPTOB. KauecTBeHHas peaklus Ha MHOrOAaTOMHBIE CIIHPTHL U €€ IIPUMEHEHHE
UL pacTiO3HABAHMUSI [TULEPUHA B COCTABE KOCMETHYECKHX CPeACTB. [IpakTHdeckoe IpUMEHEHHE
STUJICHTJIMKOJIS U TIHMICPHHA.

QeHos. Apomatmueckue cnupThL. CTPOEHHE MONEKYIIbI (enoma. Biaumnoe enusnue amomoeg 6
Mmonekyne penona. Xumuyeckue ceoricmea: e3aumooesicmeue ¢ Hampuem, 2uOPOKCUOOM HAMPUs,
6pomom. Kavecmeennas peaxyus na genon.

IIpumenenue denona.

KapGonunenrie coenuuenus. KapGouunsaas rpymma. AJsaerumas rpynna. AjnbJaerubl.
Keronsr. Wsomepus 1 HoMeHknatypa. [Tonyyenue u xumuueckue ceoticmea anb0ezudos. Peaxyuu
OKUCNIeHUS U NPUCOeOUHeHUs anboe2uoos. MeraHann (bopMansaerum) U 3TaHAIH (aeranbaerum)
KaK MpENCTaBHTENM MNPEACTBbHBIX anbAeruioB. KauecTBeHHBIe peakuuu Ha KapOGOHHIBHYIO
Ipyniy (peakius «cepeOpsHOro 3epKaja», B3aUMOIEHCTBHE C rugpokcuaoM Meau (1)) u ux
IIPUMEHEHHE UL OOHApyKEHHS NPENETBHEIX AIbAECTHA0B B NPOMBIIIIEHHBIX CTOYHBIX BOJAX.
Tokcuunocts anpaernnos. [Ipumenenne GopMabIernia u areTaTbIeriia.

Kap6onossie kucnorsl. Kapboxcunvnas spynna (xapboxcoepynna). Hzomepus u Homenkiamypa
kapbonoevwx  kucnom. OXHOOCHOBHBIE —IIpENEIBHEIE KapOOHOBBIE KHCIOTHEL [lonyuenue
OOHOOCHOBHBIX NpPeOeNbHbIX KAPOOHOBLIX KUCIOM VYKCycHas KHCIOTa KaK IIpeJCTaBHUTElb
IPENCNBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMHYeCKHE CBOMCTBa (Ha mHpHUMepe
YKCYCHOH KHCIIOTBI): PEaKIHH C MeTa/UIaMH, OCHOBHBIMH OKCH/@MH, OCHOBAHHSMH H COJISMH
KaK MOATBEPXKACHHUE CXOJICTBA C HEOPraHHYECKUMH KHCIOTaMH. Peakims >TepuduKamuy Kax
crocod momy4yeHHS CNOXKHBIX 3GHpPoB. IIpuMeHenue YKCYCHOM KHCIOTBL. MypaBbHHas
KHCIoTa. Auerarsl. [IpencTaBiieHre O BHICIIMX KapOGOHOBBIX KHCIIOTAX.

Crnoxusie s>¢upsr u xups.Homenxnamypa. TlonydeHue, XAMHYECKHE CBOMCTBA CIIOMKHBIX
>¢upoB. Peakmms orepuduxanmu.  CroxHBle SHPE  Kak IPOIYKTHl B3aUMOJIEHCTBHSA
KapOOHOBBIX KHCIIOT CO CIMPTaMH. [IpIMEHEH e CII0KHBIX 3(UpOB B NHIEBOH U HapPIOMEPHOM
IIPOMBIIIEHHOCTH. JKHUpbl KaK COXHBIE 3(UPHI INIHLNEPHHA M BBICIIMX KapOGOHOBBIX KHUCIOT.
PacTuTeNbHEIE M KMBOTHBIE KHDHI, HX COCTaB. PaclO3HaBaHHE pPAaCTHTENBHBIX XHUPOB Ha



OCHOBaHMH HX HENpeNeNnbHOro xapakrtepa. IIpuMenenwe xupoB. I'MApOIH3 HIIM OMBLIEHHE
’KHPOB KaK CII0c00 IMPOMBILIIJIEHHOIO IOIy4YEHHS CONeH BBICIINX KAPOOHOBBIX KHCIIOT.

Mbi1d kak comu BBICIIHX KapGOHOBBIX KHCIOT. Moromue cBoiicTBa Mblta.Cunmemuyeckue
Mowowue cpeocmea.

YreBosl. Knaccudukanus YTIIEBOJOB. Monocaxapusl. Onuzocaxapuowi.
Hucaxapuner. Haxoxnenne yrieBogoB B mpupofe. 7oko3a Kak albIerHAOCIHpT. BpoxeHue
[JIIOKO3bl.  DpyKTO3a. Caxaposa. Juoponus caxaposwi. Kpaxman © NeUmonosa Kak

Ouonoruyeckne MNOMMMEPH. XHMMHYECKHE CBOMCTBA Kpaxmala M HEJUIONO3bI (THAPOINH3,
KaueCTBEHHAs peakldsd ¢ HOJOM Ha Kpaxmal U ee IpUMEHeHHue I oOHapyKeHHs KpaxMala B
NpoAyKTax muTaHus). [IpuMeHeHMe U OHolormyeckas pojdb YIrIeBOAOB. lloHATHE 06
HCKYCCTBCHHBIX  BOJIOKHAX Ha IIPHMEPE  aleTaTHOTO BOJIOKHA  Ayemunyeanonosa
Knaccugpurayus eonoxon.

Unentudukanys opraHMYecKMX COeIMHEHMH. [enemuueckas c643b MedcOy KIACCAMU
opeanuyeckux coeOuHenuy. THIBEI XMMHUYECKHAX PEaKkUi B OpraHHYECKOM XUMHH.

A3oTcoaep:kamme OpraHu4YecKue coeIHHEeHH.

AmuHOKHCTIOTH B 6enku. CocTaB M HOMEHKNaTypa.Amunst. Amunozpynna. Anunun. Ilonyyenue u
Xumuieckue  C6oUCMed  AHUNUHA.  AMHMHOKHCIOTHI Kak aM(OTepHbIE OpraHHYECKHE
coenuHeHMs. H30mepus u Homenknamypa. bunonspuuiii uon. Ilentugaas cBs3b. Buonornueckoe
3HAQYEHHWE 0-aMHHOKMCIOT. O65acTH IpHUMEHEHWs aMHHOKHMCIOT Xumuyeckue ceoiicmed
amunoxucaom. Ilenmuowvt. Ilonunenmuovl. Inuyun. benku Kak HpHPOAHBIE GHOIOIMMEDEL
CocraB u cTpoeHme OenkoB. XHMMHYECKHE CBOWCTBA O€NKOB: THAPOJH3, IEHATYPAIHA.
O6Hapyxenne OeIKOB IpH IMOMOIIY Ka4eCTBEHHBIX (LBETHBIX) peakuuid. [IpeBpamenus 6emkos
IHUINY B opraHusMe. bruonoruyeckue GpyHKIuM GEIKOB.

A3zomcodepocawgue 2emepoyiknudeckue coeounenus. ITupuoun. Iuppon. ITupumuoun. ITypun.
A3zomucmule 0OCHOBAHUA.

Hyxneunoevie kucnomut. Hyxneomuowl. Komnnemenmapuwie azomucmoie 0cHoganus.

Xumus u 300posve uenogexa. Papmaxono2uieckas Xumus.

Xumua nonumepoes

Ilonumepvr. Cmenenv nonumepusayuu. Monomep. Cmpykmyproe 3eeno. Tepmonnacmuunbie
nonumepbwi. Cmepeopezynsapuule nonumepbi. Ionusmunen. Ionunponunen.
IIonumempagpmopsmunen. Tepmopeaxmusnvie nonumepel. DPenonogopmanboezudnbvie CMONbL.
IInacmmaccor. Penonnacmer. Amunonnacmul. Ilenonnacmel. Ipupoonwiii kayuyk. Pesuna.
Obonum. Cunmemuueckue kayyyku. Cunmemuyeckue sonoxna. Kanpon. Jlascan.

JeMoHCcTpanuH.

e OOGpa3upl OpraHMYECKHMX BEIIECTB W MaTepHanoB. MoIenM MOJEKYJl OpraHHYeCKHX
BEILIECTB

¢ OTHOIIECHHE aJIKaHOB K KUCJIOTaM, INeNI0YaM, pacTBOPY lepMaHraHara Kaiaus U OpOMHOM
BOJIE.

e Mogenu MOIEKyl TOMOJIOTOB M H30MepoB. IloiydeHue ameTHieHA KapOHIHBIM
crmocoboM. B3auMonelicTBHE alleTHIIEHA C PacTBOPOM IEpMaHraHaTa Kajaus H OGpOMHOM
BoJoH. I'openne ameruieHa. PasoxeHHe Kaydyka IpH HArpeBaHWH M HCIIBITAHHE
NPOJYKTOB Ppa3slOXEHHA. 3HAKOMCTBO ¢ obpa3iaMd KaydyyKoB. bBeH30m Kak
pactBopHTenb. ['openre Genzona. OTHomeHne GeH3oa K GPOMHOM BOJE H PacTBOPY
nepMaHranara kanus. OKuUcIeH’e ToIyosa

e PacTBOpeHHE B alleTOHE Pa3MMYHBIX OPraHMYECKUX BemecTB. O6pasibl MOIOIIMX H
YHCTSAIIUX CPEACTB.

e OO6pa3is! mIacTMacc,

JlaGopaTopHbIe ONBITHI.

HsrorosneHue Mozene it MOIEKY yTIEBOAOPOIOB

OsHakoMIieHHe ¢ 0O6pa3niaMu IPOAYKTOB HedrenepepaboTKu

N —



Oxucnenne staHOIa OKCHIOM memu(II).

PacTBopeHHe rimneprna B Bojie H peakuys ero ¢ ruapokcuoM Meau (I1).

XuMuyeckue cBOHCTBa (eHoa

Oxwcrenne MeTanans (3TaHas) OKCHAOM cepebpa.

Oxucnenne Meranans (3TaHans) rugpokcugom Meau(I1)

PacTBopuMOCTs XHMpPOB, IOKa3aTENBCTBO MX HEIPENeNIBHOTO XapaKTepa, OMBLICHHE

XHPOB.

9. CpaBHeHHe CBOMCTB MBLIA H CHHTETHYECKHX MOIOIIUX CPEICTB

10. CpoiicTBa rTIOK035I Kak aJIbJETUAOCIIAPTA.

11. BsaumoneiicTere caxapossl ¢ TUAPOKCHIIOM KaJIbI[H.

12. IIpuroToBneHne KpaxMaIbHOTO KIICHCTEPa M B3aUMOJEHCTBHE C HOMOM.

13. T'upponus kpaxmana. O3HakoMieHHE ¢ obpasnamMy HPHPONHEIX M MCKYCCTBEHHBIX
BOJIOKOH.

14. LipeTHbIe peaknuy Ha Geqka -

®© N LA W

IIpakTHyeckne paboTsI
1.« Ilomy4ueHnue sTUNEHA M H3YYEHHE €T0 CBOMCTE.

2. «Ilomyyenue yKCyCHOM KMCIIOTHI ¥ H3y9eHHE e CBORCTEY.
3. «PemmeHune sKCIIEpUMEHTABHBIX 33134 Ha pacro3HaBaHHWE OPraHUYECKUX BELIECTBY.

4. «Pacno3HaBaHHe MIaCTMACC M BOJIOKOHY.

11 xaacc (344; 14. B HEnEMO)

Teopernueckune ocHOBBI XUMHH

Crpoenne Bemecta. CoBpeMeHHas Moelb CTPOCHHS aToMa. OJIEKTPOHHAs
KoH(purypamus aroma. OcHoeHoe u 8030)ICOEHHbIE COCMOAHUSL AMOMOS. Knaccudukanus
XHMHUYCCKHX DSIIEMEHTOB (S-, p-, d-snmemeHTsl). OcoGeHHOCTH CTPOEHHS SHEPreTHYECKUX
YPOBHEH atoMoB d-3eMeHTOB. IlepHOAMYECKAsS CHCTEMA XUMUYECKUX snemeHtoB JI.W.
MenneneeBa. ®usnueckuit cMbIcH Ileprommaeckoro 3akona JI.JI. Menneneesa. IIpuunnbl ®
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCIB B/IEMEHTOB H HMX COCAMHEHHM IO IEpHOIaM H rpyImnam.
OJEKTPOHHASI IPUPOA XUMHYECKOMN CBSI3H. DIIEKTPOOTPHIATENEHOCTE. BUIBI XHMHYECKOH CBS3H
(kOBalleHTHasl, HOHHAd, MeTaIMYecKas, BOJOPOZHAs) M MeXaHH3MBl ee O0Opa3oBaHHMIL
Kpucmannuueckue u amoppuvie sewecmea. Tunwi KPUCMANIUYECKUX DpeuemoK (amomHas,
MONEKYNAPHASA, UOHHASA, Memannuyeckas). 3asucumocme usuueckux ceoiicme ewecmea om
muna Kkpucmannuieckou pewiemxy. IIpuauHEI MHOTOO6PA3Hs BELIECTB.
XuMuyeckue peakuun. [OMOreHHbIE H TeTePOreHHbIE peakiun. CKOpOCTh peakuuu, ee
3aBHCHMOCTE OT Pa3IHIHBIX HaKTOPOB: IPHPOJbI PEArHPYIOIIHX BEIIECTB, KOHIICHTpaIlH{
PCarvpyroIux BEIIECTB, TEMIIEPaTy B, IVIOMIATH PEaKIIHOHHOMN TOBEPXHOCTH, HATAIHS
KaTau3aTopa. Posib KaTanu3aTopoB B IPKPO/E U IIPOMBIILIEHHOM npousBozacTBe. O6paTHMOCTE
peaknui. XMMH9IECKOEe PaBHOBECHE U €T0 CMEIEHHE 110/ IeHCTBHEM pasIMYHBIX (pakTopoB
(KOHLIEHTpAITHS PEareHTOB UM TIPOLYKTOB PEAKIHH, JaBIICHHE, TEMIIEPATypa) I CO3AaHUs
OITUMAJIBHBIX yCIIOBUH NPOTEKAHUS XAMUIECKHX IIPOLeccoB. Jucnepchuie cucmemsi. Ilonsmue
0 Konnouoax (3onu, 2enu). Hemunnwvie pacmeopui. Peaxuuu B pacTBOpax 3JIEeKTPOITHTOB.pH
PacTBOpa KaK II0Ka3aTellb KUCIOTHOCTH cpebl. ['uapomus coneii. 3nauenne rumponusa B
Gronornuecknx 0GMeHHEIX mpomeccax. OKHCINTENBHO-BOCCTAHOBATENLHEIE peaKuy B
TIPUPOJIC, IPOM3BOJICTBEHHBIX POLIECCAX M KU3HEEATENbHOCTH OPTAHH3MOB.
Heoprannueckas xumus
Merannbl. Cioco6b! osydenus MeTaiuioB. JIErkue u TSkEITbIe MeTalLIbL JlerkomnaBkue u
TyromaBKkue MeTamisl. Meramyeckue snemeHTs! A- u B-rpymmn. Megp. [{uuk. Turan. Xpom.
XKeneso. Hukens. [Tnaruna. Criiasel. Jlerupyromue no6apku. Yépusie MeTasmsl. [[BeTHbIe
MeTaiusl. Yyryn. Crans. JlerupoBaansie cTam. OKCHIBL U THIPOKCHUIBI MeTAJLUTOB. HeMeTalbl.
IIpocteie BemecTBa — Hemertams. Yrmepon. Kpemumit. Asor. @ochop. Kucnopoa. Cepa.



@rop. Xnop. Kucnotusie okcunel. Kucnopoaconepxkammue kucnotbl. CepHas KuciaoTa. A3oTHas
Kucaora. BogopoaHsle coeTuHeHHsi HEMETAIIOB.

OKuCIUTETHHO-BOCCTAHOBHTEIBHBIE CBOHCTBA MPOCTHIX BEIMIECTB — METAJUIOB INIABHBIX H
N000YHBIX HOATPYNI (MEIb, JKEIE30) U HEMETAJUIOB: BOAOPOA, KHCIOPOJa, TATOI€HOB, CEpHI,
a3ota, pocdopa, yraepona, kpeMHus. Koppo3ust MeTaioB: BUABI KOPPO3HH, CIIOCOOBI 3alIUTHI
METAJJIOB OT KOPPO3UH. INeKmpoau3 pacmeopos u pacnnagos. Ilpumenenue snexmponusa e
NPOMBIULIEHHOCTU.

X¥MHA U KU3HDb

Hayunsie Meronpl mo3Hanus B xuMuH. Mcrounuku xumudeckoit mHpopmarmu. [Touck
“HGOpPMAITUK 110 HA3BAHUAM, HICHTH(GHKATOpaM, CTPYKTYpHBIM GopMyinaM. MozenupoBaHue
XUMHYECKUX TIPOLECCOB U SBICHUH, XuMuueckuil ananu3 u CcuHme3 KaK METOABl Hay4HOTO
NIO3HAHHUS.

Xumus u 310poBbe. JlekapcTBa, pepMEHTHI, BUTAMHHBI, TOPMOHEI, MUHEPAILHBIE BOIEL.
IIpo6GnieMsl, cBsi3aHHBIE C IMPUMEHEHHUEM JIEKAPCTBEHHBIX IpenapaToB. BpenHble NMPUBBIYKA H
GakTophl, pa3pylIalonIie 370poBbe (KypeHHE, YNoTpeOlieHHe alKOroyiss, HapKOMaHUs).
PannonansHoe nutanue. ITuwesvie 006asku. OcHo8bl NULYEBOT XUMUU.

XuMus B IOBCETHEBHOM XM3HM. Moromue u unctsmue cpenctsa. Cpedocmea 60pubul ¢
ObimosbIMU  HACEKOMbIMU: peneinieHmbl, uHcekmuyuovl. CpencTBa JHMYHOM TUTHCHBl H
xocMeTukH. [IpaBuna G6e3omacHON pabOTHI C €OKUMM, TOPIOYMMH M TOKCHYHBIMH BEIECTBAMH,
CpeICcTBaMHU OBITOBOM XUMHUH.

XUMHS U CENbCKOE XO035HCTBO. MuHepanbHble W opranudeckue ymobpenus. Cpencta
3alHUTEI PAaCTCHUH.

Xumus u sHepretvka. IIpHponHBIE HCTOYHMKH YTIIEBOAOPOAOB. IIpHpoAHBIA H
HOMYTHBIX HEe(TSHOW raspl, UX COCTaB M HcHojib3oBaHume. CocTaB HehTH W ee mepepaboTka.
Hedrenmpomykrer. OkxranoBoe 4umcino OeHsuHa. OXxpaHa OKpy)Kalolled Cpelsl IpH
HedrenepepaboTke M TPAHCIOPTUPOBKE He(TenpomyKTOB. AJbTEpHATHBHBIE HCTOYHHKH
SHEPIHH.

Xumus B crpoutenscTBe. llement. Beronllogbop onTHManbHBIX CTPOHTENBHBIX
MaTEepUaJIOB B IPAKTUYECKOH JEATEIbHOCTH YEIOBeKa.

XuMUS U SKOJIOTHS. XUMUYECKOE 3arps3HEHUE OKPYKAIOMIeH CPellbl M €ro NOCIEICTBHS.
Oxpana ruzipochepbl, TOYBBL, aTMOChEpPBL, QIIOPH U GayHBI OT XUMHYECKOTO 3arpA3HEHUSI.

JeMoHcTpanum.

e Mogemd HOHHBIX, aTOMHBIX, MOJIEKYNIIPHBIX H METAUIMYECKHX KPHCTAUINYECKUX

PEIIETOK.

Monenu MoieKya H30MEPOB ¥ TOMOJIOTOB

Pa3nuunbIe TUIIBI XUMHYECKUX PEAKIIMH, BUACOOIBITHI II0 OPTaHHYEeCKON XUMUH.

O6pa3upl METAIOB U UX COEIUHEHUMN, CIITIABOB.

BsanmopeiicTBHe METAIIOR C KHCIOPOJIOM, KACIIOTaMH, BOIOM.

JlokazaTensCcTBO aM(OTEPHOCTH AIIOMUHHS U €T0 THAPOKCHIIA.

B3aumopeiicTBie Menu M Kelle3a C KHCIOPOJOM; B3aMMOJEHCTBHE MEIU H JKele3a C

KHCJIOTaMH (CepHasi, COJIsSIHas).

[Tomyuenune ruapoxcunoB menu (ILI) u xpoma (I1I), oxcuaa Meau.

BsanmopeiicTBuEe OKCHAOB M THIPOKCHIOB METALIOB C KHCIIOTAMH.

JlokazarenscTBo aMpoTepHOCTH coenuHeHni xpoma(1ll)

O6pa3ub! HEMETaJIOB.

Mogenu kpucTalIMYECKUX PEMETOK anMasa u rpaduTa.

Ilomyuyenne aMMHuaka M XJIOpPOBOJOPOJAA, PAacTBOPEHHE HX B BOJE, [IOKA3aTEIBCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB 3THX BEIIECTB.

e (CxuraHue yriii M Cephl B KHUCIOPOJE, ONpeleieHHe XAUMHUYECKHX CBOMCTB IPOIYKTOB
cropaHus. BsaumMomeHcCTBHE C MEIOBIO KOHIIEHTPHPOBAHHOM CEPHOM  KHCIOTHI,
KOHIIEHTPUPOBAHHOM U pa3baBieHHON a30THOM KHUCIIOTHI.



Hroro B 10 kmacce: 34 34
11 xmace
1. (IloBTOpenue kypca xumuu 10 ki1acca 1 1
2. |TeopeTH4ecKkHe OCHOBBLI XHMHH 19 192
3. |Heopranuveckas Xumust 11 11
4 XHMHUS ¥ KU3Hb 3 3
Hrtoro B 11 knacce: 34 34
Temata4yeckoe nianuposanne 10 kaace
Ne n/m Tema ypoxa ITo niany | @aKTHYECKH

1.Teopusi XHMHYECKOr0 CTPOEHHS OPraHHYeCKHX
coeauHeHui. IIpupona XUMHYECKHX cBs3ei. (4 )

1 Ilpenmer OpraHMYECKOH XUMHUH. Teopus
XHMHYECKOIO CTPOCHHUS OPTaHUUECKUX BEINECTB.

2 OCHOBHBIE  TIOJIOKEHHS  TEOPHH  XMMHYECKOIO
CTPOEHHS OpraHHYeCKHUX COeMHEHUH
A.M. Byrneposa.

3 CocTosHEE 3NMEKTPOHOB B aTOMe. JIEKTPOHHASA
OpUpOJa XHMHMYECKHX CBS3eH B  OpraHM4YecKHX
COEIMHEHHUSIX.

4 Knaccudukanus coeJuHeHHI OPraHHYECKUX.

2. Yraesogopoasi (10 1)

3] OneKTpoHHOE KW  IPOCTPAaHCTBEHHOE CTPOCHHE
QJIKaHOB. ] OMOJIOTH ¥ M30MEpHI AJIKAHOB.

6 MeTan — npocTeHIuii IpeaCcTaBUTENh AKAHOB.

7 HenpenenbHele yrieBOIOpOABL. AJKEHBI: CTPOCHHE
MOJIEKYJI, TOMOJIOTHS i H30MEpHSI.

8 Ilpakmuueckaa paboma | «Ilonyuenume sTHNEHA H
OIIBITHI C HUMY.

9 ATKaJTHeHBL

10 10. AmteTuiieH u ero roMOJIOTH.

11 benzon u ero romomoru. CpoiicTBa 6eH307a M ero
T'OMOJIOTOB.

12 Tonyon. H3zomepus 3amecmumeneil.

13 IIpuponnsre WCTOYHUKHU YIJIEBOAOPOIOB.
ITepepabotka HeTH.

14 Kourponbnas paGora 1 no Ttemam «Teopus
XHMHYECKOI'0 CTPOEHHUS OPTaHUYECKUX COCTHHEHHMY,
«YTIIEBOIOPOIBI».

3. Kucaopoacoaep:xammue OpraHuvecKmne
coenuHenns (11 v)
15 OmHOaTOMHBIE peeNTbHBIE CITUPTEL.

HOJ'Iy‘ICHI/IC, XUMHYECKHE CBOMCTBA U IIPpUMECHECHHUE
ONHOATOMHBIX IIPEACTIBHBIX CIIHPTOB.




e OO6pa3susl cpencTs OBITOBON XUMHUH, HHCTPYKIIMH 110 UX IPUMEHEHHIO.

JlaGopaTopHbie ONBITHI.

N —

Onpenenenne peaxuyy cpeibl YHUBEPCATBHBIM HHIUKATOPOM.
3. T'mpponus coneit.

IIpakTHyeckue paGoTnI

IIpuroToBnenue pacTBOPOB ¢ 3aJaHHOM MOJISIPHOM KOHIIEHTpAIHEH).
. Pellenue skcnepuMeHTanbHEIX 33124 IO TeMe «MeTallTbD)

3. PemleHme sKCIEpUMEHTANTBHEIX  3a7ad [0 TeMe «HeMeTamsy

N —

W3yuenue BIUAHHS Pa3nH4HBIX HAKTOPOB HA CKOPOCTH XMMHYECKHX peaxumii

Hanpagienns NpoeKTHOM JesiTeIbHOCTH 06y 4alOIMXCs:

Hanpasnenus npoektHoit - Cpok Hazpanue npoexra
JEATENBHOCTH pean3alym
o6yuaromuxcs 10 xmacc 11 xmacc
1.TBopueckoe CEeHTAODH X¥MMHsL BOKPYT Hac XUMHUS IETOM
2. Uccnenosatensckoe SIHBaph UccnenoBanue cuera | ccaenoBanue BOIbI U3
KpaHa
arnpenb Hccnenosanne HccnenoBanue Boabl U3
TIOYBEI peKH
3. Ilpaktuko- HOSIOpB- Nzyuenue Yro ckpeiBaeT
OPHEHTHPOBAHHOE Jekabpb XAMHYECKHX yIaKoBKa
BEIIECTB B OBITY MIPOIYKTOB?

4. MapopmaiimonHoe MapT Vu€Hble XUMUKA AXTyallbHbIE OTKPBITHS
XUMUH.
5. Urposoe anpeib-Mai 3aHuMaresbHas W3 yero caenansr
XUMUsA HUIPYLIKHA?
6.ConunansHoe Mai YTunuzanus Komy HyxHa
IIOJIUMEPOB XUMHS?

Copaepxxanne nporpaMmel

KonuuecTBo uacos
0 TEMBI
Nen/m Pasnens, Tem ABTOpckas Pabouas
IIporpamma Iporpamma
10 xmace
Teopus ~ XMMHYECKOTO CTPOEHHSI OpraHHYECKHX
1. |coenunenwmit. [Ipupoma XMMHYECKUX CBSI3€i 3 4
2. YraeBomopoas! 9 10
3. |Kucnoponcozmepxaiue opraHUYecKye CoequHEHNS 11 11
4, A3oTconepixaliie OpraHAYecKUe COSANHEHUS 5 5
5. | XuMHs M0IUMEPOB




KOBaJIECHTHas CBA3b. Merannmueckas CBA3b.

Bogpoponnas cBa3s.

—

16 MHoroaromMusie cupTHL.

17 DeHOJIBI ¥ apOMATHYECKHE CIPTEL

18 KapOoHHUIIbHEIE COEMHEHNST — ATIbAETHIBI B KETOHEL.
CaolicTBa U IPUMEHEHHE ATBACTH/IOB.

19 Kap6oHoBEIe KHCIOTHL XHMHYECKHE CBOHCTBA W1
IIPUMEHEHHE OJTHOOCHOBHBIX IIPEIETBHBIX
KapOOHOBBIX KHCJIOT.

20 IIpaxmuyeckan paboma 2 «IlonydeHue u CBOMCTBA
KapOOHOBBIX KHCIIOTY.

21 CroxHsle 3pupHL.

22 XKupsl. Moromue cpencraa.-

23 Yraesonsl. ['moko3a. Ommmrocaxapuipl. Caxaposa.

24 [omacaxapunsl. Kpaxman. Iemmorno3a.

25 Ipakxmuueckas paboma 3 «Pemrenne
SKCIICPUMEHTANBHBIX  3aJad  Ha  [OJMydYeHHeW
pacro3HaBaHWE OPraHUYECKUX BEIIECTBY.

26 AMuHBL

P4 AMMHOKHCIOTEL Benxy.

28 A30TCOzIEpKAIME TETEPONUKINYECKHE COETHHEHHS.
HyxkiienHOBBIE KHCIIOTHL

29 X¥MMHS ¥ 3[I0POBbE YEIOBEKA.

30 KonTtpoabHas pa6oTa 2 o TEMaM
«Kucnopoaconepxamiue OpraHUYeCcKUe
COEMMHEHUA»,  «A30TCOJAEPXKAIINE OPraHMYECKHe
COEIMHEHHUS.

31 CuHrernyeckue nonuMepsl.  KoHaeHcanuoHHbIe
noJiuMepel. [lenommacTer.

32 IIpaxmuyeckasn paboma 4«Pacno3HaBaHKe IJIACTMACC
¥ BOJIOKOHY.

33 Opranuyeckas XUMHS, YeIOBEK HIPHPOJIA.

34 WroroBslit ypok mo kypcy xumuu 10 kiacca.

Temarnueckoe maianupoBanme 11 kiace
Ne n/m Tema ypoxka Ilo nnany | ®akTHYeCKH
1 IosTopenne xypca xumuu 10 kinacca (1 1)
1. TeopeTnyeckne ocHOBLI XUuMHH (19 u)

2 Xumuaeckuii snement. Hykmumsl. M30Tonsl. 3aKOHEL
COXpaHEHHUs MacChl M SHEPTHH B XUMHH

3 Ilepuonwyeckuit 3akoH. Pacrpenenenue smeKTpoHOB
B aTOMaXx 3JIEMEHTOE MaJIbIX ¥ OOJBIINX EPHOLOB.

4 Ionoxenne B mepmomMuecKodf cucTeMe BomOpoza,
JAaHTAHOMIOB, AaKTHHOHOB H  HCKYCCTBEHHO
HOJIyYEHHBIX JJIEMEHTOB.

5 BaseHTHOCTD ¥ BaJIeHTHEIE BO3MOKHOCTH aTOMOB

6 OcHOBHBIE BHIBl XMMHYECKOH CBs3M. MoHHAd




HpOCTpa.HCTBCHHOG CTPOCHHUE MOJIEKY L.

8 Crpoenue kpuctawioB. Kpucraninyeckue penéTKy.
ITpuunssr MHOro0Opa3us BEIECTB.

9 Krnaccuduxanus XuMHYECKUX peaKIuii.

10 Ckopocts xumuuecknx peakuui. Karanms.

11 XUMHYECKOE PABHOBECHE U YCIIOBHS €70 CMEHICHHS.

12 JlncnepcHble CHCTEMBI.

13 CrocoObl  BhIpa)XE€HHS KOHIIEHTpPAllMH PacTBOPOB.

14 Ilpakmuueckas  paboma 1 «I[IpuroroBnenue
pacTBOPOB C 3aJaHHON MOJISPHOM KOHLIEHTpaLHeH.

15 DnexTpoauTHYecKass AWcconuanusa. BoxopomHbrit
nokasarenb. Peakiiy HOHHOTO 0OMeEHa.

16 I'mpponmus  opraEM4ecKMX M HEOPraHMYECKHUX
COCIUHEHUH. ¥

17 XuMHYecKkde MCTOYHMKHM ToKa.Psa  craHmapTHBIX
NIEKTPOJHBIX TOTEHIUATIOB.

18 Koppo3sust MeTajuioB 1 e€ mpenynpexxaeHue.

19 OnexTponus.

20 20.  Kontpossnags pabora 1 1o Teme
«TeopeTnyeckre OCHOBBI XMMUU»

Heoprannyeckas xumus (11 4.)

21 OOfmast xapakTepUCTHKa M CIIOCOOBI IOJy4YeHHS
METAJLIOB.

22 O630p MeTaHyeckux 3eMeHToB A- i b-rpymnmn.

23 Menp. Iluax. Turan. Xpom. XKemezo, HHKeNs,
IIJIaTHHA.

24 CraBbl METaJLJIOB.

25 OKCHIIBI ¥ THAPOKCH]TBI METAJLIIOB.

26 IIpakmuueckas paboma 2 «Pemenue
SKCHEPUMEHTAIBHBIX 3aa4 o TeMe «MeTauie.

27 O630p HeMmeTtauioB. CBolicTBA H  INpPHMEHEHHE
BOKHEWINMX HEMETAJLIOB.

28 OOmas xapakTepHCTUKAa OKCHIOB HEMETAIOB H
KHCTIOpOACOAepKaMx  KACHOT.  OKHCIHMTENbHEIE
CBOMCTBa CEpHOM M a30THOM KuciaoT. BomopomHbie
COEIMHEHUS HEMETALIOB.

29 I'enetndeckass  CBsA3b  HEOPraHUYECKHUX  H
OpPraHHYECKHX BEIIECTB.

30 Ilpakmuueckas  paboma 3 «Pemenue
JKCIEPUMEHTAIBHBIX  33/1a4 1o TeMe «Hemetameny.

31 KonTpoabnas pabora 2 mo teme «Heopranuyeckas
XUMHSD.

Xumus ¥ ku3Hb (3 4.)

32 Xumus B IIPOMBIIIJIEHHOCTH. ITpunnUnIE
XUMHYECKOTO IIPOM3BOJICTBA. XHWMHUKO-
TEXHOJIOTHYECKHE OPUHIUIBL  IPOMBIIIICHHOTO
[IOJIy4eHHs MeTaiuioB. [Ipou3BOACTBO YyryHa U CTaJIH.

33 Xumusg B ObiTy. XuMHYecKas NPOMBIIUIEHHOCTh H
OKpYyarolasl cpejia.

34 Htorosslit ypok o kypcy xumuu 11 kiacca.




