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IMosicuuTeILHAS 3aIMCKA

Pabouas mporpamma mo xumuu g yyamumxes 10-11 xmaccoB paspaboTana Ha OCHOBE
denepanbHOr0  rocylapcTBEHHOIO — 00pa3oBaTeIbHOIO  CTAHAApPTa  CPeAHEro  olIuero
obpaszoBanus u OOII OOO MBOYVY «Ceprauckast COLL Ne 3»

JlanHas paboyasi mporpaMma OpHEHTUPOBaHA Ha UCIOJIb30BAHUE YUYEOHUKOB 10 XUMUU U
y4e0HO-METOINYECKUX TOCOOUM, CO3JaHHBIX KOJUIEKTHBOM aBTOPOB 1oj pykoBojactsoMm [.E.
Pynsutuca u ®@.I'. ®enpamana.

IIporpamMma paccunrtana Ha 68 yacos: 34 yaca B 10 knacce (1 yac B Henento) u 34 yaca B
11 kmacce (1 yac B Heneno).

OO0mue nenu ¢ y4eTom ceruuKy mpeaMmeTa:

OcBoeHue 3HaHWKW O XMMHMYECKOM COCTABIISIIOLIEH €CTECTBEHHO - HAay4YHOW KapTUHBI
MUPA, BAKHENIINX XUMUYECKUX MTOHITUSX, 3aKOHAX U TEOPUSIX;

OBnazieHHe  yMEHUSIMHM  IPUMEHATh  [OJIyYEHHbIE 3HaHMA Ui OOBSICHEHUS
pa3HOOOpPa3HBIX XMMUYECKUX SIBJIEHUM M CBOMCTB BELIECTB, OLEHKU POJIM XMMHHU B pa3BUTUHU
COBPEMEHHBIX TEXHOJIOIUH U MOJIyYEHUH HOBBIX MaT€pPHAaJIOB;

Pa3BuTHe no3HaBaTeNbHBIX UHTEPECOB U MHTEIIEKTYaJbHBIX CIIOCOOHOCTEN B mpolecce
CaMOCTOSITEJIbHOTO IPUOOPETEHUS] XUMHUYECKUX 3HAHUM C MCIOJIb30BAaHUEM Pa3IUYHBIX
MCTOYHHUKOB HH(OPMAIUH, B TOM YHCIIC KOMITBIOTEPHBIX;

Bocnuranue yO0exXIEHHOCTM B IMO3UTHUBHOM pOJIM XMMHUU B JKU3HHM COBPEMEHHOTO
oOmiecTBa, HEOOXOJMMOCTH XHMHYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
OKpY’Karollel cpene;

[IpumeHeHne MONy4eHHbIX 3HAHUI U YMEHUN /17151 O€30M1aCHOT0 UCIIOJIb30BaHUs BELLIECTB
U MaTepHaioB B OBITY, CEJILCKOM XO34HCTBE U Ha MPOU3BOJCTBE, PEILICHUS MPAKTUUYECKUX 3a7a4
B TIOBCEIHEBHOM XU3HU, NMPEAYNPEKICHUS SBJICHUN, HAHOCSIIUX BpeX 3/J0POBBIO UEIOBEKa U
OKpY’Kalollel cpee.

IInanupyemble pe3yJbTaThl H3y4eHHs] Y4eOHOT0 mpeaMeTa « XHMHUS»:
JIn4yHOCTHBIE pe3yabTaThl:

B 11eHHOCTHO-OpUEHTUPOBAHHOMN Chepe- YyBCTBO FOPIOCTH 338 POCCUHCKYIO
XUMHUUYECKYIO HAayKy, TYMaHU3M, OTHOLIEHHUE K TPYy, LEIEYCTPEMIEHHOCTB;

B TpynoBoii cpepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY AalibHENIIIEH
00pa30BaTeNbHOI TPAEKTOPUH;

B no3naBatenbHOI cepe — yMeHHEe yIpaBisATh CBOEH M03HABATENbHON AESTEIbHOCTBIO.
MeTtanpeamMeTHbie pe3yJabTaThl:

Hcnonp30BaHne yMEHUHM M HABBIKOB Pa3IMYHBIX BUJOB MIO3HABATEIbHOM 1€ATEIbHOCTH,
IIPUMEHEHNE OCHOBHBIX METOOB MO3HAHUSA JJIS U3YyUEHUS PA3IMYHbIX CTOPOH OKpYXKarolleu
JNIEUCTBUTEIILHOCTH,

Hcnonb30BaHuE OCHOBHBIX HMHTEIUIEKTYAlbHBIX ONepaluii: (popMHpOBaHUE THIIOTE3,
aHaJIM3 M CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTH3allHsi, BBISBICHHE MPUIUHHO-
CJIEICTBEHHBIX CBS3€H, IOUCK aHAJIOTOB;

YMeHus reHepupOoBaTh UJIEU U ONPEAEIATh CPECTBA, HEOOXOIUMBIE ISl UX

peanu3zainuy; Y MeHue onpeaessaTh eIl U 3a7aull IeITeNbHOCTH, BEIOUPATh CpeicTBa

peann3anyy Uelnyu U IPUMEHSTh UX Ha IPaKTUKE;
Hcnonb30BaHue pa3anyHbIX HCTOYHUKOB JJIS MOTyYEHHs] XUMHUECKOW HHPOpMALIUK.
IIpenmeTHble pe3yJibTaThI:

B no3naBaTenbHON cdepe: naBaTh ONpesesieHUsT M3YYEHHBIX TOHATHUN: BEIIECTBO
(XMMUYECKUI 3JIEMEHT, aTOM, HOH, MOJIEKyJla, KpHCTAJUIMYecKas pelleTKa, BeIIeCTBO,
MPOCThIE M CIIOKHBIE BEIECTBA, XUMHUecKas (opMmyiia, OTHOCUTENIbHAs aToOMHas Macca,
OTHOCHUTEJNIbHAsl MOJIEKYyJIsipHas Macca, BaJlEHTHOCTb, OKCH[IbI, KHUCJIOTBI, OCHOBaHHs, COJIH,
aM(pOTepHOCTh, MHAUKATOD, IEPHUOJNUECKHUI 3aKOH, IEPUOANYECKas CUCTEMA, IEPUOANYECKas
Tabinla, W30TOIbI, XUMHYECKas CBs3b, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIICHUS,
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QJICKTPOJIUT, TI'OMOJIOTHUA, TOMOJIOTHYCCKUC PAObl, HU30MCpU3alusd, CTCIICHb OKUCJICHUS,
BaJICHTHOCTh, XWUMHYECKasi CBSI3b — OJWHApHAas, [BOWHAs, TpOWHAas, HOMEHKIATYpa,
Kiaccu(uKanus); XUMHUYECKas peakius (XMMHYECKOe YpaBHEHHE, TCHETUYeCKas CBS3b,
OKHCJICHHE, BOCCTAHOBJICHUE, JJICKTPOJMTUYCCKAS JHCCOIMAIUS, CKOPOCTh XHUMHYECKOH
peakiun); GhopmyarpoBarh nepuoandeckuii 3akoH JI.M. MeHnueneeBa U TECOPHIO CTPOCHUS
OpPraHUYECKUX BEIIECTB M pPACKPBIBATh KX CMBICI;, ONUCHIBATh JIEMOHCTPALlMOHHBIC U
CaMOCTOSITEIIFHO TIPOBE/ICHHBIC JKCIICPHUMEHTBI, HCIONB3YsS Ui JTOTO €CTECTBEHHBIN
(pycckuid, pogHOW) sI3BIK M SI3BIK XMMHH; ONKCHIBATH W pa3jinyaTh W3yYCHHBIC KIIACCHI
HEOPTaHUYECKUX COCTUHCHUH, IMPOCTHIE M CJIOXKHBIC BEIIECTBA, XUMHUYCCKUE PEaKIIHH;
Kiaccu(UIUpPOBaTh M3yYCHHBIE OOBEKTHI W SIBJICHUS; HAOJIOJATh JIGMOHCTPUPYEMBIE W
CaMOCTOSITEIILHO MTPOBOJIUMBIC OIBITHI, XHMUYCCKHE PEaKIIUH, MPOTEKAIOUINE B MIPUPOJIEC U B
OBITY; JenaTh BBIBOJBI M YMO3AKJIIOUCHHUS W3 HAOMIOACHWUH, HM3YyYCHHBIX XHMHUYCCKHX
3aKOHOMEPHOCTEH, IMPOTHO3UPOBATh CBOWCTBA HEM3YYCHHBIX BEHICCTB IO AHAJOTHH CO
CBOWCTBAMHM HW3YYCHHBIX; CTPYKTypHUPOBATh HW3YYEHHBIH Marepual H XHUMHUYECKYIO
WHPOPMAIIHIO, TONYYCHHYIO W3 JIPYIHMX HMCTOYHHKOB, MOJCIMPOBATh CTPOCHHE AaTOMOB
3JIEMEHTOB TIEPBOTO - TPETHETO TIEPUOJIOB, CTPOCHUE MPOCTEHIITUX MOJICKYJI.

B 1IeHHOCTHO-OpUEHTAIMOHHOW cepe: aHATM3UPOBATh U OICHUBATH ITOCIEACTBUS IS
OKpY’Karoliel cpelibl OBITOBOM M MPOU3BOJICTBEHHOHN NEATEIBHOCTH Y€JIOBEKa, CBSI3aHHOM C
nepepaboTKO BEIIECTB; Pa3bsICHATH Ha MpUMepax (MPUBOJUTH TPUMEPHI, ITOITBEPIKIAIOIITHC)
MaTepHalibHOE CJIMHCTBO M B3aMMOCBS3b KOMIIOHCHTOB JKUBOW W HEXHBOW MPUPOABI U
YeJI0BeKa KaK BaKHYIO YacTh TOTO CIMHCTBA; CTPOUTH CBOE IMOBEJCHHE B COOTBETCTBHH C
NPUHIUIIAMA OEPEKHOTO OTHOIIEHHUSI K IPHPOJIE.

B tpynoBoii  cdepe: mimaHupoBaTh M MPOBOAUTh XHMHUYECKHH  JKCIICPUMEHT;
UCIIONIb30BAaTh BEIIECTBA B COOTBETCTBUM C WX NPEIHA3HAYCHHEM W CBOHCTBaMH,
OINUCAHHBIMH B HHCTPYKIIHUSX 110 IPUMECHEHHUIO.

B cdepe 0e30macHOCTH >KU3HENEATEIBHOCTH: OKAa3bIBaTh IIEPBYIO IIOMOINIb IPHU
OTpaBIICHUSX, O0XOTraX W JPYTHX TpaBMax, CBS3aHHBIX C BEIIECTBAMU M J1a0OpPATOPHBIM
000pyTI0BaHUEM.

B pesynpraTe m3ydeHusi yueOHOro mpeaMera «XUMHUS» Ha YPOBHE CPEIHEro OOIIero

o0Opa3zoBaHus:
BrImycKHUK HAy4UTCS:

. packpblBaTh Ha MpHUMEpPax poJib XUMUU B (HOPMHUPOBAHHHM COBPEMEHHOMN
Hay4YHOU KapTHUHBI MUpPA U B IPAKTUYECKOU IEATEILHOCTH YEIIOBEKA,;

. JEMOHCTPHUPOBATh HA MPUMEPAX B3aUMOCBA3b MEXKAY XUMHUEH U APYTHUMH
€CTECTBEHHBIMU HAyKaMHU,

. pacKpbIBaTh Ha NPUMEpPaAx IOJIOKEHUS TEOPUM XMMHYECKOIO CTPOEHUs
A.M. bytneposa;

. noHuMaTh  ¢usnueckuit  cmeicn  Ilepmonmueckoro  3akona .M.

MenzeneeBa 1 Ha €ro OCHOBE OOBSICHATh 3aBUCUMOCTb CBOMCTB XMMHUECKHUX 3JIEMEHTOB
¥ 00pa30BaHHBIX UMU BEIIECTB OT 3JIEKTPOHHOTO CTPOCHUS aTOMOB;

. OOBSACHATH NPUYUHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOLIUX
IpeCcTaBIeHUH 00 UX COCTaBe U CTPOCHHH;

. MPUMEHSTh MpaBUia CUCTEMATUYECKOM MEXIyHApOJIHON HOMEHKJIATYpHI
KaK CpeJICTBA PAa3IMUYEHUs U UICHTU(UKAIIMH BELIECTB IO UX COCTaBY U CTPOCHHUIO;

. COCTaBJISITh MOJIEKYJISIPHBIE U CTPYKTYpHblE (OPMYJIbBI OpPraHUYeCcKUX
BEIIECTB Kak HOcHUTeNeld HHPOpPMAllMM O CTPOCHHWU BEIIECTBA, €ro CBOMCTBAaX H
NPUHAAIEKHOCTH K OIPEJEICHHOMY KJIacCy COeIMHEHUH;

. XapaKTepu30BaTh OPraHWYECKUE BEIIECTBA IO COCTABY, CTPOCHHUIO M
CBOICTBaM, YCTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXAYy JaHHBIMHU
XapaKTEepUCTHUKAMU BEILECTBA;



. IIPUBOAUTH  INPUMEPBl  XMUMHMYECKUX  PEAKLUUH,  PaCKpPBIBAIOIIMX
XapaKTEepHbIE CBOMCTBA THUIMYHBIX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB C
LENBI0 UX WACHTU(PHUKAIMY U 00BACHEHUS 00JIaCTH IPUMEHEHHS;

. IIPOTrHO3UPOBaTh BO3MOXHOCTb IIPOTEKAaHUS XUMHUYECKHMX pEaKLUi Ha
OCHOBE 3HaHUM O THUIAX XUMUYECKOHN CBS3M B MOJIEKYJIaX PEarcHTOB U UX PEaKIIMOHHON
CIIOCOOHOCTH;

° HCIIOJIb30BAaTh 3HAHUA O COCTaBC, CTPOCHHUH U XHUMUUYCCKHX CBOMCTBax
BCIICCTB AJId 0€e30I1aCHOTO IIPUMCHCHU B HpaKTH‘ICCKOﬁ JCATCIIBHOCTH,
® IPpHUBOJUTH IMPpUMCPbI MMPAKTUYCCKOI'0O HCIIOJIb30OBAHUA  MIPOJAYKTOB

nepepaboTku HePTH W MOPUPOJHOTO Ta3a, BHICOKOMOJIEKYJISIPHBIX COEIUHEHHI
(monu3TUIIEHA, CAHTETUYECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);

. MPOBOAUTH  OMNBITHI [0 PACIO3HABAHMIO OPraHUYECKHX  BEIIECTB:
[IIAIEPUHA, YKCYCHON KHCIIOTHI, HETIPEACIbHBIX KHUPOB, TTIOKO3bI, KpaxMania, OSIKOB — B
COCTaBe MUIIEBBIX MPOAYKTOB M KOCMETUYECKUX CPEJICTB;

. BIIQJICTh TPaBUJIAMHU W MPUEMaMH O€30MacHON PabOThl ¢ XUMHUYCCKUMHU
BelIeCTBaMH U J1a00paTOPHBIM 000PYIOBAHHEM;
. YCTAaHABJIMBATh 3aBUCHUMOCTb CKOPOCTHM XUMHYECKOM peakuuu |

CMCIICHUA XHUMHYCCKOI'0O paBHOBCECHUA OT PA3JIMYHBIX q)aKTOpOB C IOCJIbIO OIIPCACIICHUS
OIITUMAJIBHBIX yCJIOBI/Iﬁ MPOTCKAHUA XUMHYCCKUX ITPOLCCCOB;

. MIPUBOJUTH IPUMEPHI THIPOJIN3a COJIEH B TOBCEJHEBHOM KU3HU YEJIOBEKA;

. IIPUBOJUTH IIPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEaKUUd B
IIPUPOJAE, IPOU3BOJACTBEHHBIX MPOLIECCAX U JKUZHEIEATEIbHOCTU OPTraHU3MOB;

. MPUBOANTH MPUMEPHl XHMHUYECKHX pEaKLIUH, PacKphIBAIOIIUX O0IIue
XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB — METAJVIOB U HEMETAJIIOB;

. MPOBOAUTH  pacueThl Ha HAXOXKICHHE MOJEKYISIpHOM  (opmyssl

yIJIEBOAOPOAA IO MPOJAYKTaM CropaHuss M 10 €ro OTHOCUTEIbHON IUIOTHOCTH MU
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISALINX B €r0 COCTaB;

. BJIAJIeTh IMpaBUJIaMH 0€30MacHOro OOpalleHusi C €AKUMH, TOPIOYHUMH U
TOKCUYHBIMU BEIIECTBAMHU, CPEJCTBAMH ObITOBOI XHMUU;

. OCYLIECTBIIATh TOUCK XHUMHMYECKOW HWHGPOpPMALMUM 1O HA3BAHUSAM,
uAeHTU(pUKATOpaM, CTPYKTYPHBIM (OpMYyJiaM BEIIECTB;

. KPUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATh XUMUUYECKYIO0 HH(OpMAIHIO,
COJEpIKALIYIOCA B COOOILIEHUAX CPEICTB MaccoBoW MH(popmauuu, pecypcax WHTepHera,
HAyYHO-TIOMYJISIPHBIX CTaTbAX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
LEJISIX BBISIBICHUS OMIMOOYHBIX CYXACHUN U (OpMUPOBAaHUS COOCTBEHHOM MO3ULINN;

. NPECTABIATh IYTH peIIeHHUs TII00aJbHBIX IMPOOJieM, CTOSIIUX Mepes
YeJIOBEYECTBOM: IKOJIOTMUECKUX, SJHEPTETUYECKUX, CBIPBEBBIX, U POJIb XUMUHU B PEILICHUU
3THUX MpoOIIEM.

BbInyCKHUK TIOTyYUT BO3MOKHOCTb HayYUThCS:

° HWIUTIOCTPUPOBATE HA MPUMEPAX CTAHOBJICHUC U 3BOJIFOIHUIO OpraHquCKOﬁ
XUMHHU KaK HAYKHU Ha Pa3JIMYHBIX UCTOPHUICCKUX ITAIlaX €€ Pa3BUTHA,
° HCIIOJIb30BATh METOJbI HAYYHOT'O IMO3HAHUS IIPU BBIIIOJIHCHUHN IMPOCKTOB U

yueOHO-UCCIEeIOBATENIbCKUX 3a/lad 0 M3YyYEHHUIO CBOMCTB, CHOCOOOB TMOJY4YEHUS U
pacro3HaBaHUsl OPraHUYECKUX BEIIECTB;

. OOBSACHITH TPUPOAY M CIOCOOBI 00pa3oBaHUS XUMHUYECKON CBSI3H:
KOBAJIGHTHOM (TIOJIAPHOM, HEMOJSPHOM), MOHHOM, METaJUIMYECKOM, BOJOPOJHOM — C
LEJIbI0 ONPEACIICHUS XUMHUECKON aKTUBHOCTH BEIIECTB;

. YCTAaHABJIMBATh TE€HETHUYECKYIO CBSA3b MEXAY KJIaCCaMH OPraHUYECKUX
BEIECTB JJIT 00OCHOBAHMSI MPUHITUIIAATFHON BO3MOXKHOCTH TIOJNYUYECHHSI OPTaHUYECKHX
COEMHEHUH 33aIaHHOTO COCTaBA U CTPOCHHUS;



. YCTAQHABJIMBAaTh B3aUMOCBA3M MEXIy (akTaMM H TEOpHeW, NPUUYUHON U
CIIEZICTBUEM IIpH aHAIM3€ MPOOJEMHBIX CUTyallMi W OOOCHOBAHUU TNPUHUMAEMbIX
peLIeHU Ha OCHOBE XMMHUYECKHUX 3HAHUM.

CucremMa oneHHBaHUSA
OueHka yCTHOIO OTBeTa
OT1meTka «5»: OTBET IMOJHBIN U MPaBUIbHBIA HAa OCHOBAaHWU M3YYEHHBIX TEOPHM; MaTepual
U3JI0KEH B OINPEACIICHHON JIOTHYECKOM MOCIe0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM; OTBET
CaMOCTOSITCIBHBIN.
Otmerka «4»;
OTBET IMOJHBIA M MPABUJIbHBIA HAa CHOBAHWM HM3YYEHHBIX TEOPUM; MaTepuand H3J0KEH B
ONPENEICHHON JIOTMYECKOM  IOCIENOBATEIBHOCTH, IIPU O3TOM  JOMYLIEHBl  JBE-TPHU
HECYIIIECTBEHHBIC ONTMOKHU, UCITPABICHHBIC 110 TPECOOBAHUIO YUUTEIS.
OtmeTka «3»: OTBET MOJHBIN, HO MPU ITOM JOIYIIEHA CYIIECTBEHHAsI OIIMOKA WA OTBET
HEIIOJIHBIN, HCCBS3HbIIA.
OTMmeTKa «2»: TIpU OTBETE OOHAPY)KEHO HEMOHUMAHWE YYalIUMCS OCHOBHOTO COJACpP>KaHUS
yueOHOro MaTepHalia Wil JOMYIIEHbI CYIIeCTBEHHbIE OMIMOKH, KOTOPbIE YYallluiCcs HE MOKET
WCIIPaBUTh [IPU HABOJSIIMX BOIIPOCAX YUUTENS, OTCYTCTBUE OTBETA

OuneHka dKcnepuMeHTATbHbIX YMEHU

OneHka CTaBUTCS Ha OCHOBAHMHU HAOJIOJEHHS 3a y4YallUMHUCS W MHUCBMEHHOIO OTYeTa 3a

paboty. OTMeTKa «5» paboTa BBHIOJHEHA MOJHOCTHIO U MPABUIIBHO, CIENIaHbl IPABUIbHbIC

HaOJIFOIEHUS

U BBIBOJIbl; SKCIIEPUMEHT OCYILECTBIIEH MO IJIaHy C Y4€TOM TEXHHMKH 0€30I1acCHOCTH U MpaBUIl

paboThI C BelecTBAaMHU M 000PYAOBaHUEM; IPOSIBIIEHBI OPraHU3aLMOHHO - TPY/IOBbIE YMEHUS,

MOJIEP’KUBAIOTCST YUCTOTA pabodero Mecra M MOpsIoK (Ha CTOJIe, SKOHOMHO HCIOIB3YIOTCS

PECaKTHBBHI.

OtmeTka «4». paboTa BBHINOJHEHA MPAaBUIBHO, CJHEJaHbl IpPaBUIIbHbIE HAOJIIOAEHUS W

BBIBOABI, HO TIPH OTOM OKCHEPUMEHT TPOBENEH HE TOJHOCTBI0 WM JIOMYIIEHBI

HECYILECTBEHHbIE OIIMOKH B paboTe C BELIECTBAMU U 000PYI0BaHUEM.

Otmerka «3»: paboTa BBIOJHEHA NPAaBUIBHO HE MEHEE YeM HAIOJOBHUHY WM JIOMYyIIEHa

CylIecTBEHHasl OIIMOKa B XO/€ JKCIIEpHUMEHTa B OOBSICHEHUH, B O(OpMIIEHUH paldOThI, B

COOJIIOJIEHNH TPaBUJI TEXHUKU O€30MacHOCTH Ha paboTe C BellecTBaMU U 00OpYAOBaHHUEM,

KOTOPAst UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

OTtMmeTka «2»: 10onylIeHB Be (1 0oJee) CyleCTBEHHbIE OINOKU B X0/I€: SKCIIEPUMEHTA, B

00BsICHEHUH, B 0OPMIICHUH PaOOTHI, B COOJIOJICHUHN MPABUJI TEXHUKU 0€30MaCHOCTH MPH

paborte ¢ BeliecTBaMu 1 000py1I0BaHUEM, KOTOPBIE YUaILTUIICs HE MOXKET UCTIPaBUTh JJake 110

TpeOOBaHUIO yUHTENs; paboTa HE BBHITIOJIHEHA, Y YUaIleroCs OTCYTCTBYET

IKCTIEPUMEHTAIBHBIC YMEHUSI.

OueHka yMeHUil pelmiaTh pacyeTHbIE 3a1a4M

OtmeTka «5»: B JIOTUYECKOM pacCy)KIEHHMM M pEIIeHMM HEeT OIIMOOK, 3ajaya
pereHa

palMOHAIBHBIM CIIOCOO0M;

OTmeTKa «4»: B JIOTHYECKOM PACCYXKIICHHH W PEIICHUS HET CYIIECTBEHHBIX OIIUOOK, HO

3ajJaya  pelieHa HEepalMOHAJbHBIM  CHOCOOOM, WJIM JIONMyIIeHO He Ooiee JBYX

HECYIIECTBEHHBIX OIIMOOK. OTMeTKA «3»: B JOIMUECKOM PACCYKACHUU HET CYIIECTBEHHBIX

OLIMOO0K, HO JIONYILIEHA CYIIECTBEHHAs OIMOKAa B MAaTEMaTHUECKUX pacyeTax.

OTMmeTKa «2»: IMeeTCsI CYIECTBEHHBIC OITMOKH B JIOTHYECKOM PACCYKICHUH U B

pEILICHUH; OTCYTCTBUE OTBETA HA 3a/IlaHUE.



OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

OTMeTKa «5»: OTBET MOJIHBIN U MPABWIBHBINA, BO3MOYKHA HECYIIIECTBEHHAs OIMOKa.
OtMeTKka «4»: OTBET HEMOJIHBIN WM JIOMYILEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OLIHOOK.
OtMmeTka «3»: paboTa BHIIIOJIHEHA HE MEHEE YEM HAIOJIOBUHY, JOIYIIeHa O{Ha
CyIIECTBEHHas! OIIMOKa U MIPH 3TOM JIBE-TPU HECYILIECTBEHHBIE.

OtMmeTKa «2»: paboTa BHITIOJIHEHA MEHBIIIE YEM HAIIOJIOBUHY WJIU COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OMINOOK; - pa00Ta HE BBIOJHEHA.

[Tpu orieHKe BBHIMOTHEHUS TMCEMEHHOM KOHTPOIBHON PabOTHl HEOOXOAMMO YIUTHIBATH
TpeGoBaHuUs eMHOrO OphorpahuIeckoro pexuma.

ConepixaHue y4eGHOro nmpeamera
10 xkaacc (344; 14. B HEeNIO)

Teopusi XMMHYECKOr0 CTPOEHHSI OpraHMYeckux coeauHeHuil. Ilpupona xumMHYecKHX
cBs3eil

Opranuueckue BemiecTBa. [losiBIeHHE W pa3BUTHE OPraHMYECKOW XHMHUU KakK HayKH.
XUMHUYECKOE CTPOCHHE KaK IMOPSAOK COECOUHEHHUS aTOMOB B MOJIEKYJE€ COIJIacCHO HX
BaJEHTHOCTH. (OCHOBHBIE TIOJIO)KEHUSI TEOPUM XHUMHYECKOIO CTPOEHMSI OpraHM4eCKHX
coenuHeHuil A.M. BytnepoBa. YriaepoaHblil CKeleT opraHu4eckoil MoJekysnbl. KpaTtHocTs
XUMHYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOIO CTPOEHHUS MOJIEKYIL.
Wzomepust u uzomepsl. [lonsitue o QynkumonansHoil rpymnme. [Ipunimnel kiaccupukanuu
OpraHMuYecKUx coeauHeHui. CucreMarudeckass MeXAyHapoiHass HOMEHKJIATypa W IPUHLIMIIBI
00pa3oBaHMs Ha3BaHUIN OPraHUYECKUX COeIUHEHUM.

MecTo u 3Ha4eHHE OpPraHMYeCKON XUMUU B CUCTEME €CTECTBEHHBIX HaYK.

YriieBogopoanbl

[Ipenenbubie yraeBogopoas! (asikanel). CTpoeHUE MOJIEKYIbl MeTaHa. ['omMomoruueckuit
psan anka”oB. ['omonoru. MexayHapoaHass HOMEHKJIATypa OpraHM4ecKux BemiecTB. M3omepus
YIJIEpOAHOIO CKeJeTa. 3aKOHOMEPHOCTH W3MEHEHHs (PU3MYECKHX CBOMCTB. XHMHUYECKHE
CBOIicTBa (Ha TmpuMepe MeTaHa U 0JTaHa). pEeaKIHH 3aMelleHus (TaJloreHHPOBaHMUE),
JIETUIPUPOBAHUS KaK CIIOCOOBI TOMYyYEHUS] BAXKHEUIITNX COEMHEHUN B OPTaHUYECKOM CHHTE3E.
['openne MeTaHa Kak OJWMH M3 OCHOBHBIX HCTOYHHMKOB TEIJla B NPOMBIIUIEHHOCTH U OBITY,
uzomepuzanuu ankaHoB. llemubie peakunu. CBoOONHBIE paaMKaibl. [ aloreHONnpou3BOAHBIE
ankaHoB. HaxoxaeHue B mpupo/ie U NpUMEHEHHUE aJIKaHOB.

Kpatnsie cBsa3u. Henpenensusie yrineBogoponabl. AnkeHbl. CTpO€HHE MOJEKYJIbl STHIICHA.
sp—T'ubpuauzanus. ['omonoruueckuit psg ankeHoB. Homenknatypa. M3omepust yrieponHoro
CKeJleTa M TOJOXEHMsS KpaTHOM CBA3M B MoJjekysie. XHMHYECKHe CBOMcTBa (Ha mpumepe
ATUJIEHA): peakUuu MpHUCOEAUHEHUs (TajloreHHupoBaHUE, TUJIPUpPOBAHME, TUIpaTaLus,
THAPOTATIOTCeHUPOBAaHUE) KaK  CIoco0  TMONMy4deHHs  (PYHKIMOHATBHBIX  MPOU3BOJHBIX
yriaeBonopoaoB, ropeHus. IlpaBuno MapkoBHHKOBA. BBICOKOMOJEKYNISpHBIE COEAMHEHMS.
KauecTtBenHble peakuuu Ha JABOMHYIO CBs3b. [lonmumepuszanus STHIEHAa Kak OCHOBHOE
HaIpaBJIEHUE €ro UCIoab30BaHus. [1oMMATHIIEH KaK KPYTHOTOHHAXHBIA MPOAYKT XUMUYECKOTO
npousBoJcTBa. [I[pumeHenne sTueHa.

Ankanuensl U kaydyku. [loHsTue 00 anmkagueHax Kak yrieBOJIOPOAAX C JIBYMs
IBOMHBIMU cBsi3saMu. [lommmepusanus nuBuHuia (OyTamueHa-1,3) kak crmoco0 MOydeHus
CHHTETHYECKOro Kayuyka. M3ompen (2-metunOyramuen-1,3). HarypaibHblii ¥ CHHTETHUYCCKHIA
Kayuyku. Bynkanuzauus kayuyka. Pesuna. [IpumeHnenune kayuyka u pe3unbl. ConpsikEHHBbIE
NBOMHBIE CBs3U. [loilydeHrne M XMMHUYECKUE CBOMCTBA aJIKaJWEHOB. Peakuuu mpucoearuHEHUs
(rasmoreHnpoBaHMs ) U TOTUMEPHU3AIUH ATTKaTUCHOB.

AnkuHbpl. AuneruiaeH (3TMH) u ero romosoru. CTpoeHHE MOJIEKYJbl aleTHIICHA.
I'omonornueckuit psa ankuHoB. Homenknatypa. M3omepust yriepogHoro ckenera v moJj0KeHus
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KpaTHOM CBsI3M B MoJieKyne. MexkinaccoBas u3oMmepus. SP-I'mOpuamsanusi. XuMHUYECKHE
CBOWCTBa (Ha TIpUMEpe aleTWICHA): pEakIuH MPHUCOCIWHECHHUS (TaJOTeHUpPOBAHUE,
TUAPUPOBAHUE, TUApATalUs, T'MIPOraJIOT€HUPOBAHUE) KaK CIOCOO IOJydYyeHUs IOJUMEPOB U
JPYTHX TOJE3HBIX INPOAYKTOB. I'OpeHMe aleTwieHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOIO
IUIAMEHH U1 CBapKU U pe3Ku MeTauioB. [IpuMeHenue aneruieHa.

[TonsTHE 0 IMKIOANKaHAX.

ApeHbl (apoMaTHYeCcKue YrieBOAOpojibl). beH301 kak MpeAcTaBUTENb apOMaTHUYECKUX
yrieBoaoponoB. CTpoeHne Mosekynbl OeH3osa. XUMUYECKHE CBOWCTBA: peakUUH 3aMELIeHUs
(raoreHMpoBaHHE) Kak CIoco0 TMOIY4eHHs] XMMHUYECKHUX CPEICTB 3alllUThl PACTEHUH,
IPUCOEIUHEHUsT (TUAPUPOBAHKME) KaK JI0Ka3aTeNbCTBO HENPEAEIbHOI0 Xapakrepa OeH3o0Ja.
Peakuus ropenus. Tomyon. M3omepus 3amectuteneid. [lpumenenue Oenzoma. Ilectunuabl.
I'eneTndeckas CBS3b apEHOB C APYTUMU YIVIEBOJOPOIAMHU.

[TpupoaHble UCTOUHUKHU YyTiIeBoa0opoaoB. Ilpuponnsiii ra3. Hedts. [lomytHbie HedTsHbIC
ra3pl. Kamennsrit yroinb. [lepepabotka Hedru. Ileperonka Hedtu. PexkTudukanuonHas KojJoHHA.
bensun. Jlurpoun. Kepocun. Kpexunr nedrempomyktoB. TepMuueckuil M KaTaaUTUYECKUN
kpekuHru. [luponms.

Kucaopoacoaep:xamme opranndecKkue CoeIMHeHUs.

Kucnoponcoaepxkamue opranndeckue coequuenusi. OqHOaTOMHbBIC MPEACIIbHBIC CITUPTHI.
Knaccugukaius, HoMeHKIaTypa, H30Mepusl CIUPTOB. METaHON M 3TAHOJI KakK MpeACTaBUTEIN
IIPEAEIBHBIX OJHOATOMHBIX CHUPTOB. [IepBUUYHBIN, BTOPUYHBIM U TPETUYHBIA aTOMBI YIIIEpOJa.
Bonoponnas cBsi3b. XuMuueckrue CBOWCTBa (Ha MpUMepe METaHoJa U 3TaHOJIa): B3aUMO/IEHCTBHE
C HaTpueM Kak crnoco0 yCTaHOBJEHMSI HaJIW4YMS THJIPOKCOIPYNIbI, PEAKIUS C
rajJoreHOBOJIOPOJIaMH  KaK CIOCO0 IOJydyeHHs PpacTBOPHUTENEH, NeruipaTanus Kak crocod
NOJIyuYeHUsl ATWIeHa. Peakuus ropeHus: CHOUPThl Kak TomuMBo. CnupToBoe OpoKEHHUE.
®epmenTel. Bopoponnele cBsa3u. [IlpumeHenne MeraHosa U draHosa. dusmonormueckoe
JIeIICTBHE METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YeJIOBEKa. AJIKOTOJIU3M.

MHoroaromHsle COUPTHL. DTUIEHITIMKOIb W TIULEPUH KaK MPENCTABUTENH IMPENEIbHBIX
MHOT'OaTOMHBIX CIIUPTOB. KauecTBeHHas peakius Ha MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHNE
JUISl pacliO3HaBaHUs IIMLEPUHA B COCTaBE KOCMETHYECKUX cpelcTB. [IpakTnueckoe mpuMeHeHne
STUJICHTIIMKOJIA U TIINLEPUHA.

®enon. Apomarnueckue crnuptbl. CTpoeHue Moisiekynsl (eHona. B3aumHoe BiusHHE
aTOMOB B MoJIeKyJe (peHona. XMMHUYEeCKUE CBOWCTBA: B3aUMOJIEHCTBUE C HATPUEM, THAPOKCUAOM
HaTpus, 6pomoM. KauecTBeHHas peakius Ha (eHON.

[Tpumenenue enona.

KapOonunbhsie coenunenus. KapbonunbHast rpynna. AnbaeruaHas rpymnmna. AJbIeTHabl.
Keronsl. M3omepus u HOMeHknarypa. [lonydeHne M XUMHUYECKHE CBOMCTBA aJbJCTHJIOB.
Peakiun OKuCIIEHUS M NPUCOETUHEHHUs albJeruaoB. MeraHanb (popManbIeruj) u 3TaHalb
(auleranbaeru) Kak NpPEACTaBUTENU NpPENeNbHbIX alblerufoB. KauecTBeHHbIE peakiuu Ha
KapOOHMJIBHYIO TPYMILYy (peakuus «CepeOpsSHOro 3epkajay, B3aMMOJAEHCTBHE C T'MIPOKCHAOM
memu (I1)) u ux mpuMeHeHue il OOHAPYKCHHUS MPECTbHBIX abJICTHI0B B MPOMBIILICHHBIX
CTOYHBIX BojiaX. TOKCHYHOCTD anbaeruoB. [Ilpumenenue Gpopmanbaeruia u aneraibIeruia.

Kap6onoBeie kucnorel. KapOokcunpHas rpynna (kapOokcorpymma). M3omepuss wu
HOMEHKJIaTypa KapOOHOBBIX KHCIOT. OJHOOCHOBHBIE NpeJeNbHbIE KapOOHOBBIE KHCIOTHI.
[ToryueHne OJHOOCHOBHBIX MpEAENbHBIX KapOOHOBBIX KHUCIOT YKCyCHas KHCIOTa Kak
IpEeJCTaBUTENb MPEeAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUECKHE CBOMCTBa (Ha
pUMepe YKCYCHOM KHUCIIOTHI): PeaKkIUi C METaUIaMU, OCHOBHBIMH OKCHJIaMHU, OCHOBAaHUSAMHU U
COJIIMM  KaK IIOATBEPXKICHUE CXOJACTBA C HEOPraHMYECKUMHU KuciIoTamu. Peaknus
Tepu(UKalMU KaK CIoco0 MONY4YEeHUs CIOXKHBIX 3QupoB. [IprMeHeHne yKCyCHOM KHCIIOTBHI.
MypaBbHHas kucioTa. Aneratsl. [IpeacraBieHue 0 BBICIIUX KapOOHOBBIX KUCIOTAX.

Crnosxnble 3¢upsl U xupbl. Homenknatypa. [lonydyenue, XxuMuyeckue cBOWCTBA CIIOKHBIX
apupoB. Peakuus ostepudukanuu.  Crnoxsele 3(QuUpbl Kak MPOIYKTHl B3aUMOJCHCTBUS
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KapOOHOBBIX KUCIIOT co criupTamu. [IpuMeHeHne CioXHbIX A3(HUPOB B MUIIEBOH U ap(romMepHOi
MPOMBINUICHHOCTH. JKHUPBI KakK CIIOKHBIC d(DHUPHI TIWIEpUHA U BBICIIUX KapOOHOBBIX KHCIIOT.
PactutenbHble W KMBOTHBIE JKUPBI, MX cOCTaB. Pacmo3HaBaHMe pacTUTENBHBIX >XHPOB Ha
OCHOBAaHMM MX HeMNpeneabHoro xapakrtepa. [Ipumenenue xupoB. ['MIposin3 WM OMBLICHUE
YKUPOB KaK CIIOCO0 TPOMBIIIUICHHOTO TIOTYYEHUS COJICH BBICIIMX KapOOHOBBIX KUCIIOT.

MpbUT4 KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moroiue cBoMcTBa Mbuta. CHHTETHYECKHE
MOIOIIIME CPENICTBA.

VYrineoawl. Knaccudukarus yrieBomoB. Monocaxapuabl. Onurocaxapuisl. Jlucaxapuibl.
Haxoxnenue yrieBonoB B Ipupoje. [Toko3a Kak albAerugocnupr. bposkeHHe TIIIIOKO3BI.
®pykro3a. Caxaposza. ['mapomm3 caxaposbl. Kpaxmanm W 1memioio3a Kak OHOJOTHYECKHE
noyiMMepbl. XUMUYECKUE CBOMCTBA KpaxMmayia U IEJUII0JIO3bl (TUIPOJIN3, KaueCTBEHHAs peaKIlus
C MOJIOM Ha KpaxMmal U e¢ NMPUMEHEHHE JJII OOHAPYKECHHS Kpaxmaja B MPOAYKTaX MUTAHUSA).
[IpumeneHne u OHWOJOTHYECKas POJib YriieBOJOB. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX Ha
IIpUMEpPE alleTaTHOTO BOJIOKHA. AneTuiesuronosa Kinaccudukarius BOJIOKOH.

WnenTudukanyss OpraHMYECKUX coeluHEHHMH. ['eHeThueckas CBs3b MEXAY KIaccaMu
OPraHUYEeCKUX COCTUHEHUH. THUIIbI XUMUUYECKUX PEaKIMil B OPraHnYeCKO XUMUH.

A3oTcoaepxaniue OpraHuyecKne CoeINHeHusl.

AmuHOKuCHOTH U Oenku. CocTaB U HOMEHKIJIATypa. AMHHBL. AMHUHOTpYyIa. AHWUJIUH.
[Tony4yeHne u XUMUYECKHE CBOWCTBA aHUJIMHA. AMHUHOKHCIIOTHI KaK aM(OoTepHble OpraHu4ecKue
coenuHeHus. M3omepus u HoMeHKIaTypa. bunossspueiil noH. Ilentuanas cBsa3p. buosornueckoe
3HAYEHUE 0-aMUHOKUCIOT. OO0JIacCTM NPUMEHEHUs aMUHOKHCIOT. XHUMHMYECKHE CBOMICTBa
amuHokucioT. llentunel. Ilonunentuael. I'muumH. benku kak HpUpoAHbIE OHOIOJIMMEPHI.
CoctaB u cTpoeHue OenkoB. XUMHUECKHE CBOMCTBA OEJIKOB: THIAPOIM3, JEHATyparMsl.
Ob6napyxeHue 0eaKOB MPHU IMOMOIIM Ka4eCTBEHHBIX (LIBETHbIX) peakuuil. [IpeBpaienus 0eiakoB
NUILK B opranusme. buonornueckue GpyHKum OenKoB.

A3zorconepxaie rereporukianueckue coeauHenus. [lupuaun. Iluppon. [Iupumuaus.
ITypuH. A30THCTBIE OCHOBAHHSI.

Hyxneunossie kucnotsl. Hykneorunsl. KommiemeHTapHblie a30THCTBIE OCHOBAHMSL.

XuMus U 310pOBbE uenoBeka. PapMaKkoIornyeckast XuMusl.

XuMus MoJIMMepoB

[Tomumepsl. Crenens nonaumepuszauuu. MoHomep. CTpyKTypHOE 3BeHO. TepMoriacTH4HbIE
MIOJIUMEDBI. Crepeoperyisipabie MTOJIUMEDBL. [TonusTHiieH. [Honunponumnex.
[Tonuretpadropatunen. TepmopeakTuBHble mnoMUMEpPHL. DEeHOTOPOPMANIBIETHIHBIE CMOJIBI.
ITnactmaccel. ®eHorutactel. AmuHOIUIacTel. Ilenommactel. Ilpuponueni kayuyk. PesuHa.
D0onuT. CunteTnueckue kayuyku. CuateTndeckue BosiokHa. Kampon. JlaBcan.

JleMoHCTpALUH.

e OOpa3supl OPraHMYECKUX BEIECTB M MaTepualoB. Mojenn MOJEKyld OpraHHYeCKUX
BEIIIECTB

e OTHOUICHHE ANKAHOB K KUCIIOTaM, IIIeJI04aM, pacTBOpPY IMepMaHraHata Kajus 1 OpOMHOM
BOJIE.

e Mogenu wMonekyn romojoroB u u3zomepoB. [lomydenue anerunieHa KapOUAHBIM
criocoboM. B3anmosneiicTBre aneTuiieHa ¢ pacTBOPOM IE€pMaHTraHaTa Kajlus U OpOMHOM
Bofoi. l'openue anermineHa. Pas3noxkeHume Kaydyka NHpH HarpeBaHUM W HCIHBITAaHUE
IOPOAYKTOB  pa3joXKeHHs. 3HAKOMCTBO ¢ oOpaslamMd KaydyykoB. beH3om Kak
pactBoputenb. ['openune Oenszona. OTHoueHne OeH3oia K OpOMHOI Bojie M PacTBOPY
nepMaHranara kaiaus. OKucieHue Toiyosa

e PacTtBopeHue B aleTOHE pa3IUYHBIX OpraHMyYecKux BemecTB. OOpa3lbl MOMIOIMIMX H
YHUCTSIIUX CPEACTB.

e  OOpa3isl mIacTMace,

JlabopaTopHbIe ONBITHI.



N3roroBienne Moaenen MOJIEKYJ yIriIeBOJLOPOA0B
O3HakomiieHHE ¢ 00pa3iaMu MPoayKTOB HedTemnepepaboTKn
Oxkucnenne 3tanona okcuaom meau (I1).
PacTBopeHnue rnunepruHa B Bojie U peakius ero ¢ ruapokcuaom meau (I1).
XuMu4eckue cBoiicTBa (heHoa
Oxkwuciienne MeTaHals (dTaHais) OKCHIOM cepedpa.
Oxkucnenne metanans (3taHans) rugpokcuaoM meau (I1)
PacTBOpUMOCTb JKUPOB, /0Ka3aTeNbCTBO HMX HENPEAEIBbHOTO XapakTepa, OMBLUICHUE
KUPOB.
9. CpaBHeHUE CBOICTB MbUIA U CUHTETHYECKUX MOIOILIUX CPE/ICTB
10. CaolicTBa TIIOKO3BI KaK allbACTUIOCIUPTA.
11. BzaumopeiicTBue caxapo3bl C THAPOKCUIOM KaIbIHSI.
12. TlpuroToBieHHEe KpaxMaJbHOTO KJeicTepa U B3aUMOACHCTBHUE C HOJJOM.
13. l'upponuz kpaxmana. O3HakomiieHHE C o0Opa3liaMd NPUPOJHBIX M HCKYCCTBEHHBIX
BOJIOKOH.
14. IIBeTHBIC peakIuu Ha OCIKH

NG~ WNE

IpakTnyeckmne padoThl
1. « [Tonydenue sTHIEHA ¥ U3yYEHHE €O CBONCTBY.

2. «ITomyyeHne yKCyCHOM KUCIIOTHI U U3yYCHHE €€ CBOMCTBY.
3. «Pemienune sKcriepuMEHTAIBHBIX 3a/1a4 Ha paclio3HaBaHHE OPraHUYECKUX BEILECTBY.

4. «Pacnio3HaBaHUe€ MIACTMACC M BOJTOKOHY.

11 kmace (344; 14. B Hemem0)
Teopernyeckne 0CHOBbI XUMHHU

Crpoenne BemecrBa. CoBpeMeHHass MOJEIb CTPOCHHMS aroMa. OJEKTPOHHAas
KoH(purypamuss aroma. OCHOBHOE U BO30YXIEHHBIE COCTOsSIHUS aToMmoB. Kiaccuduxarus
XMMHYECKUX JIIEMEHTOB (S-, P-, d-amemeHThbl). OCOOCHHOCTH CTPOCHUSI JHEPreTUYECKHX
ypoBHei atomoB d-snmemeHToB. Ilepuoamdeckass cucrema XuMHYecKux odnemeHToB JI.U.
MenneneeBa. @usnyeckuii cMbica Ilepuognueckoro 3akona [I.M. Menneneesa. Ilpuuunsl u
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 2JIEMEHTOB M UX COCIMHEHMI IO IEPUOJaM U IpyIIaM.
ONEKTPOHHAs MPHUPOAA XUMHUYECKOW CBS3U. OJIEKTPOOTPULATENIBHOCTh. BHABI XMMHYECKON
CBsA3M (KOBaJICHTHAs, MOHHAs, METaJInyecKasi, BOJOPOJAHAsA) U MEXaHU3Mbl €€ 00pa3oBaHUS.
Kpucrannuueckue u amopgHble BemecTBa. THUIBl KPUCTAUIMYECKHX PELIETOK (aToMHasd,
MOJIEKYJIsSIpHasi, HOHHAs, MeTaJlJIn4ecKasi). 3aBUCUMOCTh (PU3HMUECKUX CBOMCTB BEILIECTBA OT TUIA
KpHUCTaNTN4ecKOi pemeTku. [IpuunHbl MHOrooOpa3us BEIeCTB.
Xumuyeckue peakiuu. ['oMoreHHble U reteporeHHble peakiuu. CKOpPOCTh peakluu, ee
3aBHCUMOCTh OT pAa3JIMYHbIX (DAaKTOPOB: MPHUPOJBI pPEarupyroIIUX BEIIECTB, KOHIEHTpaluu
pearupyromux BeEIIeCTB, TEMIIepaTypbl, IUIOMAIN PEAKIUOHHOW IOBEPXHOCTH, HAIWYUSA
KaTayinzaropa. Posb Katanu3atopoB B IpUpPOAE U MPOMBIIIJIEHHOM Npou3BoacTBe. OOpaTuMocTh
peakiuii. XUMHUYECKOE PaBHOBECHE M €ro CMEIIEHHE TMOJ JIEHCTBUEM pa3IUYHbIX (PaKTOPOB
(KOHIIEHTpalMs peareHTOB WM MPOAYKTOB pEaKklUH, JaBIE€HUE, TeMIepaTypa) A CO3/JaHUs
ONTUMAJBHBIX YCIOBUW MPOTEKAHUS XMMUYECKHUX IporeccoB. [JucnepcHbie cucremsl. [lonsTue
0 Kkoyutouaax (3omu, renu). MctuHHble pacTBOphl. Peakumu B pactBopax snekTposnToB. pH
pacTBOopa Kak ITOKa3aTellb KUCIOTHOCTU cpenbl. ['maponus coseil. 3HaueHue Tuaposin3a B
OuoNornyeckux OOMEHHBIX mpomueccax. OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIE pPEAKIUU B
MIPUPOJE, ITPOU3BOJCTBEHHBIX mporeccax M KU3HEACITEIbHOCTU OpraHU3MOB.
Heoprannyeckasi Xumus
Mertamibl. CriocoObl ToydeHus: MeTauioB. Jlerkue w TspkEnble meTauibl. JIeTKoIiaBKue W
TYrorlaBKue Meramuibl. Merammndeckue anemMeHTsl A- 1 b-rpynn. Mens. Lunk. Turan. Xpowm.
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XKenezo. Huxenpb. [lnaruna. Crumael. Jlerupyromme no0GaBku. UépHble Mmeramisl. L[BeTHbIE
Metaiibl. YyryH. Cranb. JlerupoBanubie ctanu. OKCUAbl U THAPOKCUIBI MeTallIoB. HemeTransl.
[Tpocteie BemecTBa — HeMeTawibl. Yriepon. Kpemnwii. Azor. ®@ochop. Kucmopon. Cepa.
®rop. Xnop. Kucnotueie okcuapl. Kucnopoacoaepxaniue kuciotel. CepHas KUciaoTa. A30THas
KucaoTa. BonopoaHsle cOeIMHEHHS] HEMETAJIOB.

OKHMCIHUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA ITPOCTHIX BELIECTB — METAJIJIOB IVIABHBIX U
OOOYHBIX MOATPYII (MEb, )KEJIE30) U HEMETAIUIOB: BOJOPOAA, KUCIOPO/a, TajJOreHOB, CEphl,
azota, ocdopa, yrieponaa, kpemHus. Kopposust MeTamioB: BUIbl KOPPO3UU, CIOCOOBI 3alUThHI
METAJIJIOB OT KOPPO3HUU. DJEKTPOJIM3 PACTBOPOB M paciiaBoB. [IpumeHeHHE 3ieKTponusa B
MIPOMBILUIEHHOCTH.

Xumus 4 KU3Hb

Hayunbie MeTonbl mo3HaHus B XxuMuu. Mcrounuku xumuyeckoil nHdopmanuu. Ilouck
uHpOpMALIUK 0 Ha3BaHWUAM, HUJCHTU(UKATOpPaM, CTPYKTYpHBIM (opmynam. MopaenupoBaHue
XMMUYECKHUX MPOLIECCOB U SIBIICHUM, XMMUYECKUM aHAJIW3 U CHUHTE3 KaK METOJIbl Hay4HOI'O
MO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, GepMEHThI, BATAMHHBI, TOPMOHBI, MUHEPATIbHBIE BOJIBI.
[TpoGuieMbl, cBsi3aHHBIE C NMPUMEHEHHEM JIEKAPCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
dakTopbl, paspyliarolie 3J0pOBbe (KypeHHe, YIOTpeOJIeHHe aiaKorois, HapKOMaHus).
Panmonansnoe nutanue. [lumessie 106aBku. OCHOBBI MUIIIEBON XUMHH.

XvMus B MOBCEIHEBHOM kU3HU. Moromue u uuctsanme cpeacrsa. Cpencrtsa 00pbObI C
OBITOBBIMH HACEKOMBIMHU: pENeJUIEHThl, HMHCEKTHLMIAbL. CpeacTBa JHMYHOM TUTHMEHBl U
kocMmeTHku. [IpaBuna 6e3omacHoi pabOTHI ¢ €AKUMHU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMU,
CpeacTBaMU OBITOBON XHMUHU.

XuMHUS U CeNbCKOe X03siicTBO. MuHepanbHble U opranuyeckue ynoopenus. Cpenctsa
3aIIUTHl PACTCHUM.

Xumuss U dHepretuka. IlpupoaHble HMCTOYHUKHM YriieBoaoponoB. Ilpupoansiii u
MOMYTHBIA HEe(PTSHON Ta3bl, UX COCTaB W HcHojib3oBaHue. CoctaB HePTH M ee TmepepaboTka.
Hedrenponaykrel. OxraHoBoe uucio OenHzuHa. OxpaHa OKpyXarolled cpeabl Ipu
HedTenepepabOTKE U TPAHCIOPTHUPOBKE HE(PTENPOAYKTOB. AJBTEpPHATUBHBIE HCTOYHHUKHU
DHEPIHUH.

Xumusa B crpoutenbcrBe. llemenT. beron. Ilonb6op onTHUMalbHBIX CTPOUTEIBHBIX
MaTEpUAJIOB B IPAKTUYECKON JEATEIBHOCTH YEIIOBEKA.

XUMHSA U 9KOJIOTUS. XUMUYECKOE 3arpsI3HEHNE OKPY’KAIOLIE Cpellbl ¥ €ro MOCIEACTBUS.
Oxpana rugapocdepsl, To4YBbl, aTMOchepsl, GIopsl U GayHbl OT XUMUYECKOTO 3arpsS3HEHUS.

JdemMoHCcTpaumu.

e Mojenu UMOHHBIX, ATOMHBIX, MOJEKYJISPHBIX M METAJUIMYECKUX KPUCTAIUTMYECKUX
PELIETOK.
Monenu MoIeKys H30MEPOB U TOMOJIOTOB
PaznuunbIe TUTIBI XUMUYECKUX PEAKIIUM, BUICOOTBITHI IO OPTraHUYECKOW XUMUHU.
OO0pa31pl METAIIOB U UX COEMHEHUH, CILIaBOB.
B3aumoneiicTBue METAIUIOB ¢ KUCIOPOJIOM, KMCIOTAMHU, BOJIOM.
JlokazarenbcTBO aM(pOTEPHOCTH ATFOMHUHUS U €T0 THIPOKCHIA.
B3aumoneiictBue Meau M JKenesa ¢ KHCIOPOAOM; B3aUMOJEHCTBHUE MEIU U JKene3a C
KHCJIOTaMH (CepHasi, COJIsIHAA).
[Tonryuenue rugpokcuno menu (1) u xpoma (1), okcuna menu.
B3anmoneiicTBre OKCUI0B U TUIPOKCHIOB METAJIIOB C KUCIOTAMH.
JokazarenbcTBo amporepHOCTH coequHeHnit xpoma(1Ll)
OO6pa31pl HeMeTaJJIoB.
Mopenu KpUCTaUIMYECKUX PEHIETOK anMasa u rpadura.
[TomyueHne ammmuaka M XJIOPOBOAOPOJA, PAaCTBOPEHHME HMX B BOJE, JI0KA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BEIIECTB.
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Cxuranue yrisi U cepbl B KUCJIOPOJE, ONpeeeHne XUMUYECKUX CBOMCTB MPOAYKTOB
cropanusi. BzauMmopelcTBMEe ¢ MeAbIO KOHIIEHTPUPOBAHHOW CEPHOM  KHCIOTHI,
KOHIICHTPUPOBAHHOM M pa30aBIICHHON a30THOM KUCIIOTHI.

O06pa3ibl cpeacTB OBITOBOM XUMHUU, HHCTPYKIIMH 110 UX TPUMEHEHHUIO.

JlabopaTopHbIe ONbITHI.

1. U3ydenue BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKUX PEaKLIUi
2. OmnpeneneHue peakluu Cpe/ibl YHUBEPCATbHBIM HHIUKATOPOM.
3. T'maponms coneid.
IpakTnyeckune padoThl
1. IlpuroroBieHue pacTBOPOB C 3aaHHON MOJISIPHON KOHLIEHTpALUE».
2. Pemienue skcriepuMEHTANIBHBIX 3a]1a4 110 TeMe «MeTasuibl»
3. PemieHue skcriepuMEHTANBHBIX 33134 110 TeMe «HemeTammbny
TemaTHUyecKkoe IMJIAHNPOBAHHUE
Ne i/t Paznenbl, Tembl Komnuectso
4acoB
10 kaacc
Teopuss XMMHUYECKOrO CTPOCHMsI OpPraHMYEcKuX coeauHeHui. [Ipupona
1. |xuMuyeckux cBs3eit 3
2. |YrneBomopos 9
3. |Kucnopozacoaeprkariye opraHu4ecKue coeIMHEHHs 11
4. |AzoTconepialiye OpraHn4eckie CoeIMHEHUs 5
5. | Xumus monumepon 6
Hroro B 10 knacce: 34
11 kaace
IToBTOpenue kypca xumuu 10 xnacca 1
Teopernueckrne OCHOBbI XUMUU 19
Heoprannueckas xumust 11
Hroro B 11 kiacce: 34
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