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I[InannpyemMble pe3y/ibTaThl OCBOCHUSI Y4eOHOI0 MpeaMeTa

N3yuenne xumuum B 10-11 kmacce HampaBiIeHO Ha JOCTHXKEHHE OOYJarOITUMUCS

JTUYHOCTHBIX, METAIIPEIMETHBIX M MPEJAMETHBIX PE3yIbTAaTOB OCBOCHHS YI€OHOTO MpPEAMETA.
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yabTaThl OCBOCHHS TPOTPAMMBI OCHOBHOTO O0IIEro 0OOpa3oBaHHS
JOCTUTAIOTCS B X0/1¢ OOy4YeHUs XUMUU B €IMHCTBE Y4EOHON M BOCHUTATENBHOU NESTEIbHOCTH
Opranu3zanuu B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU COLMOKYIBTYPHBIMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpaBWIAMH U HOpPMaMHU TMOBEICHUS U
CIIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATIN3AIINN 00yUAOITUXCS.

JIn4HOCTHBIE PE3yIbTAThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YUCJIE B YaCTH:
IlaTproTHYecKOro BOCIMTAHUS

1) IEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPHUECKOMY U HAYYHOMY
HACJICJANI0, TOHUMAHUS 3HAYCHUS XUMUYECKOM HAayKd B KHM3HM COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMAIMEH O MepPelOBbIX JAOCTIKEHUAX M OTKPBITHSIX
MHPOBOM U OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOUCTBE
Mupa 1 oOIIecTBa;

I'pa:knanckoro BocnuTanus

2) TpeNCTaBICHHUS O COLMAIBHBIX HOPMAax M MPaBHIAX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHHUKATHBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, y4eOHO-
UCCJIEIOBATENILCKOM, TBOPUYECKONH U JAPYTrUX BHUAAX AEATEIHHOCTH; TOTOBHOCTH K PasHOOOpa3HOU
COBMECTHOH JIEATEIIBHOCTH TP BBHITIOJHCHUH Y4YEOHBIX, MO3HABATCIBHBIX 3a/a4, BBITOJHCHUU
XUMHUYECKHUX IKCIEPUMEHTOB, CO3/IaHUU YUeOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHUMAHUIO U
B3aMMOTIOMOIIM B TIPOLIECCE ITOM YUeOHOM IeATeIbHOCTH; TOTOBHOCTU OLIEHUBATh CBOE IMOBEJICHUE
Y TIOCTYIIKM CBOMX TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMUS
IIOCJIEJICTBUM MOCTYIIKOB;

LleHHOCTH HAYYHOTr0 MO3HAHUSA

3) MUPOBO33PEHUYECKUX MPEICTABICHHUH O BEIICCTBE U XMMHYECKOH PEeaKIH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKHM U COCTABIISIIOIIUX OCHOBY JUISl MOHMMAaHHUS CYIIHOCTH
HAay4YHOW KapTHUHBI MHpPA; MPEACTABICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI,
B3aUMOCBS35X YeJIOBEKa C MPUPOJHOM CpeIoi, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTENbHBIX MOTHBOB, HAIMPABICHHBIX Ha TMOJYyYEHHWE HOBBIX 3HAHUU 110 XUMUH,
HEOOXOIUMBIX IS OOBSICHEHUST HAOIIOJAaeMBIX MTPOIIECCOB U SBJICHHI;

5) mo3HaBaTenbHOW, WH(GOPMALMOHHOW M YWUTATENbCKOW KYJIBTYPHI, B TOM YHCJIE HaBBIKOB
CaMOCTOSITEIbHOW paboThl ¢ Y4YE€OHBIMH TEKCTaMH, CIPABOYHON JUTEPATYPOM, IOCTYITHBIMU
TEXHUUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOyUYEHHIO W TIO3HAHHWIO, JIFOO03HATETFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHUIO, TPOEKTHOM W HCCIENOBATENbCKOU JEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

@®opMHUPOBAHHSA KYJIbTYPbI 310POBbSI

7) oco3HaHUS IEHHOCTHU KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha
3JI0pPOBBII 00pa3 KU3HU, OCO3HAHUS TIOCTIEACTBUIA U HEMPUATHS BPEIHBIX MTPUBBIYEK (YIOTpeOIeHUS
AJKOTOJIsI, HAPKOTHUKOB, KypEHHUs), HEOOXOIWMOCTH COOJIIOJCHHS TpaBui OE30MacHOCTH TIPH
oOpallleHuy ¢ XUMUYECKUMH BEIIeCTBAMU B OBITY U PEabHOU KU3HU;

TpyaoBoro BOCHUTAHUSA



8) MHTepeca K MPaKTHYECKOMY H3YYEHHUIO Mpodeccuil u Tpyna pa3auyHOro poja, YBaXKEHUE K
TPYLy U pe3yibTaTaM TPYJOBOU NEATECIBHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS ITPEIMETHBIX
3HaHUH TIO0 XUMHH, OCO3HAHHOTO BHIOOpAa WHAMBHUIYAIBHOM TPACKTOPHHM TPOJODKEHUS
0o0pa3oBaHus C Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX
HHTEPECOB u OTpeOHOCTEH; YCIEIIHOU
npoeCCUOHALHON ~ JEATEIbHOCTH M Pa3BUTUA  HEOOXOAMMBIX  YMEHUH; TOTOBHOCTh
alanTHPOBATHCS B MPO(eCCHOHANBHOM cpene;

IKOJIOTHYECKOI0 BOCIIUTAHUSA

9) 5KO0JIOrMYECKHU 11e71ecO00pa3HOr0 OTHOLIEHUSI K MPHUPOJIE KAaK MCTOYHUKY >KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMsS, MMOHMMAaHUS LEHHOCTH 370pPOBOro M Oe30macHOro o0pas3a >KH3HH,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY U ICHXUYECKOMY 3/I0POBBIO,
OCO3HaHMsI LIEHHOCTH COOJIIO/IEHHs MTPpaBUil 0€30MacHOro MOBEACHMsI IIPU paboTe ¢ BElleCTBaMHU, a
TaK)K€ B CUTYaLUsIX, YTPOKAIOUINX 3J0POBbIO U )KM3HU JIIOJIEH;

10) criocoOHOCTH NMPUMEHATh 3HAHMS, [10OJydyaeMble NMPU U3yYECHUHM XUMMH, JJIS pPELIeHHs 3a]ad,
CBS3aHHBIX C OKPY’KAaIOIEW NPUPOIHOM CPEOH, NMOBBILICHUS YPOBHS DKOJOTMYECKOM KYJIbTYpHI,
OCO3HAHHUS
r7100aTbHOTO XapaKTepa JKOJIOTMYECKHX MPoOJeM M MyTed WX pEelIeHUs MOCPEICTBOM METOIOB
XUMUH; 11)  SKOJIOTMYECKOTO  MBIIJICHHS, YMEHHMs  pPYKOBOJCTBOBATBCA UM B
II03HABATEJIBHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MeranpeaMETHBIX pe3yAbTaTOB BBIACIAIOT 3HAUYMMBbIE IS (OPMUPOBAHUS
MHUPOBO33pEHUsT OOIICHAyYHbIE TOHATHUS (3aKOH, TEOpHs, NMPHUHIMII, THIIOTe3a, (hakT, cucrema,
MPOLECC, JKCHEPUMEHT U [Ip.), KOTOpbI€ HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
peaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHWM M3 3TUX MpeAMETOB (hOPMHPOBATh MPEACTABICHUE O
[EJIOCTHOW HAay4YHOM KapTHHE MHpa, U YHHBEpcajbHble y4yeOHble AeWcTBHs (TO3HABATEIbHBIE,
KOMMYHUKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpbIE 00OecreynBaroT (OpMHpPOBAHHME T'OTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

MertanpeameTHble pe3ybTaTbl OCBOEHHUS OOpa30BaTENbHOM MporpaMmbl IO XUMHUHU
OTpaXaroT OBJIa/ICHUE YHUBEPCAIbHBIMU MO3HABATEIbHBIMU JCHCTBUSAME, B TOM YHUCIIE:

Ba3zoBbIMH J1orMYecKUMH A€l CTBUSIMU

1) yMeHneM UCTONb30BaTh NPUEMBI JJOTMUECKOTO MBIIUIEHUS IPU OCBOEHUM 3HAHW: pacKpbIBaTh
CMBICIT XUMUYECKUX MOHATUN (BBIACNATh UX XapaKTepHbIE MPU3HAKH, YCTAaHABINBATh B3aUMOCBS3b
C JIpYT'MMH HOHSATHUSMHM), UCIIOJIb30BaTh MOHATUS A1 OOBSICHEHUs OT/AENbHBIX (DaKTOB U SIBJICHUM;
BbIOMpaTh OCHOBAaHUS M KpPUTEpUHU Uil KiIacCU(UKAIMM XUMUYECKHX BELIECTB U XHUMHUYECKHUX
peaKlMii; yCTaHaBIMBAaTh MPUYUHHO-CIIEJCTBEHHBIE CBS3M MEXIY OOBEKTaMHU W3YyU€HUs; CTPOHUTH
JIOTUYECKHE pacCyXACeHMsI (MHAYKTUBHbBIE, NEAYKTUBHbIE, 10 AHAJIOTMM); JeNaTh BBIBOJBI U
3aKJIF0YEHHS,

2) yMeHHeM NpPUMEHATh B Ipollecce MO3HAHUS MOHATHUS (IIPeIMETHbIE U MeETalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIONb3yeMble B XUMHH, HpeoOpa3oBbIBaTh IIMPOKO
IPUMEHSEMbIE B XMMUU MOJEIbHBIE MPEJCTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYecKass (opMylla W ypaBHEHHE XHMMHUYECKOH peaklUud — TpU peleHud y4deOHo-
MO3HABATEJIbHBIX 33J1a4; C YUETOM ITHX MOJENbHBIX MPEJICTABICHUN BBISBIATh U XapaKTEpHU30BaTh
CYIIECTBEHHBIE MTPU3HAKH N3YYaeMbIX 00BEKTOB— XMMHYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUH;
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U IPOTHUBOPEUHSI B U3y4aeMBbIX
mpoueccax M SBICHMSX; IpeAsararb KpPUTEPUM Ui BBIABICHUS OSTHUX 3aKOHOMEPHOCTEH H
MPOTUBOPEYNH; CaMOCTOSITEIFHO BBIOMpATh CIMOCOO pemieHus y4deOHOW 3amadu  (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIIEHUs, BbIOMpaTh Hanbosee MOAXOIANIMHA C y4ETOM CaMOCTOSATENBHO
BbI/IETICHHBIX KPUTEPHEB);

ba3oBbeIMH HcC/I€10BATEIBCKHUMH 1eiCTBUAMH

3) yMeHHEeM HCNOIb30BaTh IOCTAaBJICHHbIE BONPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS, a

TaKKe B KauyecTBe OCHOBBI Ui (OPMHUPOBAHMS THIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
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BBICKA3bIBAEMBIX CYXJICHHUIA;, 4) NpUOOpPETeHHE OmbITa 10 IUTAHUPOBAHWIO, OPTaHU3AIUU H

MPOBEJCHUIO YUYEHHYECKUX OKCIEPUMEHTOB: YMEHHE HalOloJaTh 3a XOJOM Ipolecca,

CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yiabTar, (OpMyIupoBaTh OOOOLICHHS U BBIBOJBI IO

pe3ysibTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIIATh OTUET O MPOEIaHHOM paboTe;
PadoToii ¢ undgopmanuei

5) ymeHueM BbIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HHGOPMAIUIO PA3IMYHBIX BUIOB
1 GOpM MPEACTABICHHS, IOTYYAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIApHAs JTUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHBIE TocoOus, pecypcbl HHTepHeTa); KpUTHYECKU
OLICHUBATh MPOTHUBOPEUUBYIO U HE/I0CTOBEPHYIO nH(pOpMaIHIO;

6) yMEeHHEM IPUMEHATH Pa3IuYHbIE METOJIbI M 3allPOCHI IPU MOUCKE U 0TOOpe MHPOpMauu U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4EOHBIX M MO3HABATENbHBIX 3a7a4
orpe-IeaEHHOr0 THUMa; MPUOOpETEeHUE OmbITa B OOJACTH HCIIOJIb30BaHUSA HH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHMS PA3TUYHBIX
MOMCKOBBIX CHCTEM; CAMOCTOATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY IIpeICTaBICHUS
uHPOpPMALIMKM U HIUTIOCTPUPOBATH pEIIAaeMble 33J1a4d HECIOKHBIMH CXEMaMH, JuarpamMMaMu,
IpyrumMu popmamu rpa Uk U UX KOMOUHAITUSMH,

7) yMeHHEM HCIIOJb30BaTh M aHAIM3UPOBATh B IPOIECCE YUYEOHOW M MCCIEI0BATEIHCKON
JEeSTENIbHOCTH MH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEIbCKOT0 X0341iCTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH NPUPOJTHON CPEBI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH /1€iiCTBHSIMH

8) yMmeHHmeM 3aJaBaTh BOMPOCH (B XOJEe IUAJOTa W/WIM JTUCKYCCHH) II0 CYIIECTBY
oOcyxxgaemMoii  Tembl, (OpMyIHpOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

9) npuoOpeTeHne onbITa MPE3EHTAIMH PE3YIbTATOB BBIMOJIHEHUS XUMUYECKOTO HKCIIEPUMEHTA
(;1abopaTtopHOTO OmbITa, TA0OPATOPHON PabOTHI IO MCCIICIOBAaHUIO CBOMCTB BEUIECTB, yU4EOHOTO
MIPOCKTA);

10) 3aMHTEpPECOBaHHOCTH B COBMECTHOM CO CBEPCTHHKAMH  IIO03HABaTEIbHOM U
UCCJIEIOBATENILCKOM JIEATENBHOCTH IPH PEIICHUH BO3HHUKAIOUIMX MpoOJIeM Ha OCHOBE Yyu&Ta
OOIMX WMHTEPECOB M COTJIACOBAaHUS NO3MIUK (0OCYXIeHHs, OOMEH MHEHHMSMH, «MO3TOBBIC
HITYPMBI», KOOPJAUHAIIMS COBMECTHBIX NEHCTBHI, OINpeneseHre KPUTEpUEB MO OICHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U JIp.);

YHuBepcaabHbIMH PeryJIATHBHBIMH

11) ymeHHEM CaMOCTOSITETFHO ONPEACTATh IeNN AeITeIbHOCTH, IIIIaHNPOBATh, OCYIIECTBIIATh,
KOHTPOJMPOBAaTh M MPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BBIOMPATh
HauOosiee 3P heKTUBHBIE CTIOCOOBI pelieHNs YYeOHBIX U MO3HABATEIBHBIX 3aa4, CAMOCTOSTEIHHO
COCTaBIISITh WM KOPPEKTUPOBATH MPEITI0KEHHBIN aqrOpUTM JIEHCTBUI TIPU BBHITIOTHEHUH 3aJaHHA
c yd4€TOM TONy4YeHHsS HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUsX;
OLIEHUBATh COOTBETCTBUE MOIYYEHHOIO Pe3ysbTaTa 3asBICHHOM LIETIH;

12) ymMeHHEM HCIIONB30BATh U AaHATH3UPOBATH KOHTEKCTHI, TIpe/yIaracMble B YCIIOBUH 3a/IaHUI.

IInanupyeMble MeTanpeaMeTHbIe pe3yJbTaThl OCBOGHHMS Y4eOHOro mpeaAMeTa
«XHuMHA» HA NPOPHIBLHOM YPOBHE

[Inanupyemble MeTanpenMeTHbIE pe3yibTaThl B paMKaX OCBOCHHs Y4eOHOro MpenMeTa
«XUMHUS» IPEACTABIIEHBI TPEMS TPYIIIIaMU YHUBEPCAIbHBIX yueOHbIX aericTBuil (YVY]).

PeryisiTuBHbIE YHHBepPCAJbHbIE yUeOHbIe JIeiicTBUS

BBITyCKHUK HAYIHTCS:

— CaMOCTOSITENIFHO OIpEeNeNATh IIeNd, 3aJaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM
MOYKHO OTIPEJIENIUTH, YTO IeTh IOCTUTHYTA;

— OIICHMBATh BO3MOKHBIE MOCIECTBHS TOCTUKEHUS ITOCTABJICHHOM 1IeTH B AATEIbHOCTH,
COOCTBEHHOW JKM3HM W XU3HU OKPYXKAIOMIUX JIFOJICH, OCHOBHIBASICH Ha COOOPAXCHHUSX ITHKH H
MOpaJH;

— CTaBUTh U POPMYIUPOBATH COOCTBEHHBIEC 3a7aul B 00pa30BaTELHON JEATEIILHOCTH U B
YKU3HEHHBIX CUTYaIUsX;
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— OILICHMBAaTh pPECYPCHl, B TOM UHUCIE BpEMS M JpYrHMe€ HeMaTepUallbHBIE PECYPCHI,
HEO0XOUMBIE /7Sl TOCTHXKEHUS TIOCTABICHHOHN paHee 1ieNy;

— BBIOMpaTh MYTh JOCTWKCHMS LEJIH, IJIAHWPOBAaTh DELICHHWE IOCTABJICHHBIX 3ajad,
ONTUMU3UPYS MaTepUalIbHbIE U HEMaTepUalIbHbIE 3aTPaThl;

— OpraHu3oBbIBaTh A(M(PEKTUBHBIA TOUCK PECypCOB, HEOOXOTUMBIX JUISI JOCTHKCHUS
HIOCTaBJIEHHOM 1IeNH;

— CONOCTABJIATH MOJTYYEHHBIN Pe3yNbTaT AESITEIbHOCTH C IOCTABICHHON 3apaHee LENblo.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

BrInyCKHHMK Hay4duTCs:

— MCKaTh U HAXOJUTh 0000IEHHbIE CLIOCOOBI PEIIeHNUs 3a/1a4, B TOM YHCJIE OCYILECTBIISATh
pa3BepHYTHIi HMH(POPMAIMOHHBIA IOMCK M CTaBUTh Ha €ro OCHOBE HOBbIE (y4ueOHBIE U
IIO3HABATEJIbHBIC) 33/1a4H;

— KPUTHYECKH OIICHMBAaTh M HMHTEPIPETUPOBATh HMH(OPMAIMIO C pPa3HBIX IO3UIIHIA,
pacrio3HaBaTh U (UKCHUPOBATH IPOTUBOPEUMSI B MHPOPMALIMOHHBIX UCTOUHUKAX;

— HCHOJb30BaTh DPA3JIMYHBIE MOJEIBHO-CXEMAaTUUYECKUE CpEeACTBa ISl IPEACTaBICHUS
CYLIECTBEHHBIX CBA3E€H U OTHOLICHUH, a TaKXe IMPOTUBOPEUYMH, BBIABICHHBIX B MH(MOPMALMOHHBIX
HCTOYHUKAX;

— HAaXOJUTh U NPUBOAUTH KPUTUUECKUE apIyMEHThI B OTHOILEHUM JEHCTBUIN U CyXAECHUI
JPYIOro; COJAEp’KaTeJIbHO OTHOCUTHCS K KPUTUYECKMM 3aMEUaHUSM B OTHOIIEHUU COOCTBEHHOIO
CYXJIEHUS], pacCCMaTpPUBaTh UX KaK pecypc COOCTBEHHOI'O pa3BUTHS;

— BBIXOJUTH 32 paMKHU y4yeOHOro IpeJMeTa M OCYLIECTBIISTH LieJICHANpPaBICHHbIA OUCK
BO3MOKHOCTH LIMPOKOI0 IIEpEeHOca CPeJICTB U CIOCOOOB €I CTBHUS;

—  BBICTpauBaThb  HHAUBUAYAJIbHYIO  OOpa30BaTElIbHYIO  TPAaEGKTOPHUIO,  yUUTHIBas
OTPaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYpPCHbIE OTpaHUYECHHUS;

— MEHSATh U YJEpKUBATh Pa3HbIE NO3UIMH B 1I03HABATEIbHON JESTEIbHOCTH.

KoMMyHHKaTHBHBIEC YyHUBEpPCaJIbHbIE YUeOHbIE 1eliCTBUA

BbInycKHUK HAy4YUTCS:

— OCYULIECTBIATH JEJIOBYI0 KOMMYHUKALMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU
(kak BHYTpH 00pa30BaTeIbHON OpraHM3alliy, TaK M 3a ee MpeesiaMu), MOA0NUpaTh MAPTHEPOB IS
JIeIOBOM KOMMYHHKAIMM, HUCXOAS M3 COOOpa’keHHM pe3yJbTaTHMBHOCTH B3aMMOJACUCTBUS, a HE
JIMIHBIX CUMIIaTHUH;

— NpPU OCYLIECTBJIEHUM TPYNIOBOH PabOThl OBITH KaK PYKOBOAWUTENEM, TaK U YJICHOM
KOMaH/bl B Pa3HBIX poJIIX (TeHepaTop uael, KPUTHK, UCIIOJIHUTEINb, BHICTYHNAIOUINM, SKCIIEPT U T.
1.);

— KOOpPAMHHUPOBATb W BBINOJHATH PabOTy B YCIOBHUSX pPEaJbHOTO, BUPTYAIBHOIO H
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

— pa3BepHYTO, JIOTUYHO M TOYHO H3JaraTh CBOK TOYKY 3pPEHMSI C MCIOJIb30BaHHEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) S3bIKOBBIX CPE/ICTB;

— pacno3HaBaThb KOH(IMKTOTE€HHbIE CUTYyallUW W TpeAOoTBpaliaTh KOH(MIUKTHI 10 HUX
aKTUBHOM (pa3bl, BBICTpPAUBaTh [EJIOBYIO U OOpa3oBaTeIbHYI0 KOMMYHHKAIMIO, u30eras
JMYHOCTHBIX OLEHOYHBIX CYXICHUM.

IInanupyemMblie nmpeaMeTHbIC pPe3yJbTaThl OCBOCHUSI Y4eOHOI0 npeaMera «XuMHSD» Ha
yriy0JieHHOM ypOBHe

B pe3ynbrare u3ydeHus: yueOHOro mpeamera « XuMHs»

Ha YpOBHE Cpe/IHero o01ero oopa3oBaHusl BBITYCKHUK Ha YIIIyOJIEHHOM YPOBHE HAyUUTCS:

NMOHMMATh:

POIb XUMUU 6 eCHeCmE03HAHUU, €€ CBSI3b C IPYTUMHU €CTECTBEHHBIMU HAyKaMH, 3HAUE€HUE
B )KM3HU COBPEMEHHOT0 OOIIIECTBA;

saiicHellue Xumuueckue nOHAMUA. BEIeCTBO, XUMHUYECKHUIl 3JI€MEHT, aTOM, MOJIEKYyJa,
Macca aTOMOB M MOJIEKYJ, UOH, paJIuKall, aJulOTPONHs, HYKJIUABl U U30TOIbI, aTOMHEIE S-, P-, d-
opOuTanM, XUMUYEcKas CBSI3b, AJIEKTPOOTPHUIATEIBHOCTh, BAJIEHTHOCTb, CTENEHb OKHCIIEHUS,
ruOpuau3anyst opOuTaneil, NpPOCTPaHCTBEHHOE CTPOEHHE MOJIEKYN, MOJIb, MOJSIpHas Macca,
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MOJISIPHBI 00BEM, BELIECTBA MOJIEKYJSIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS, KOMIUIEKCHBIC
COCIMHEHNUS, JUCIIEPCHBIC CHUCTEMBI, MCTHHHBIE DPACTBOPHI, AIICKTPOIMTHUYECKAsl THUCCOLMAIINS,
KHCJIOTHO-OCHOBHBIE PEAaKLMU B BOJHBIX PAcTBOPAxX, TMIAPOJIM3, OKHUCICHHWE U BOCCTAaHOBJICHUE,
JJIEKTPOJIN3, CKOPOCTh XMMHYECKOW pEeaKIMu, MEXaHW3M pPEaKIH, KaTalu3, TEIUIOBOH 3(QexT
peaKIMy, SHTAIBNUSA, TEIJIoTa O0pa30BaHMs, SHTPOIHUS, XUMHUYECKOE paBHOBECHE, KOHCTAHTA
paBHOBECHSI, YIJICPOIHBIA CKeNeT, (YHKIMOHAJIbHAS TpYINa, TOMOJIOTHS, CTPYKTYpHas H
IPOCTPAHCTBEHHAs] H30MEPUs, MHAYKTHUBHBIA U Me30MepHbIi 3 dekTol, amekrpodui, Hykineodmu,
OCHOBHBIE TUIIBI PEAKIMi B HEOPTaHUYECKOW U OPraHUYECKON XUMHU;

OCHOGHble 3AKOHb! XUMUU. 3aKOH COXPAHEHMS MAacChl BEIIECTB, IEPUOJUYECKHH 3aKOH,
3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTa/Ipo, 3aKOH ['ecca, 3aKOH IEHCTBYIONMX MacC B KHHETHKE
U TEPMOJMHAMUKE;

OCHOGHble Meopuu XUMuu. CTPOCHHS aTOMa, XMMHYECKOM CBSI3M, DJIEKTPOIUTHYCCKON
JUCCOIMALMY, KHCJIOT M OCHOBaHMW, CTPOEHHUS OpPraHMYECKHX COCAMHEHHWH (BKIIOYast
CTEPEOXUMHIO), XUMUYECKYIO0 KHHETHUKY i XMMUYECKYIO TEPMOINHAMUKY)

Kaaccugukayuio u HOMeHKIamypy HEOPraHUIECKUX U OPraHUYECKUX COEANHEHUN;

NPUPOJIHbIE HCTOYHUKHU YTIICBOAOPOIOB U CIIOCOOBI MX IMepepadoTKH;

eewjecmea u mamepuansl, WUPOKO UCNOIb3YeMble 6 NPAKMUKe. OCHOBHBIE METAUIBI U
crmaBbl, TpaduT, KBapl, CTEKJIO, LEMEHT, MHUHEpajbHbIC YyIOOPEHHs, MHHEpPAIbHBIE W
OpraHUYeCKHUe KUCIIOTHI, IIENTO0YM, aMMHAK, YIJIeBOAOPOIbI, (EHOJ, aHWIMH, METaHOJI, ATAHOI,
STHJICHTJIMKOJb, TIHIEPUH, (opManbaeru, anertanpierus, aleToH, IIIK03a, caxapo3a, Kpaxmal,
KJIeTYaTKa, aMUHOKHCIIOTHI, OEJIKH, NCKYCCTBEHHBIE BOJIOKHA, KAYIYKH, TUIACTMACCHI, YKUPHI, MbLIIA
Y MOIOIINE CPEJICTBA;

Buvinycknuk nosiyuum 603mM0MCHOCHb HAYUUMbBCA:

Ha3bl6amb V3yYCHHbBIE BEUIECTBA 10 «TPUBHAIBHON» U MEXIYHAPOIHOW HOMEHKJIATypaM;

onpedenams. BAICHTHOCTb U CTENEHb OKUCJICHUS XUMHUYECKHX DJIEMEHTOB, 3apsij MOHA,
TUI XUMHYECKOM CBS3U, MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, THUI KPUCTAJUIMYECKON PEIIETKH,
XapakTep Cpelibl B BOJHBIX PacTBOpaxX, OKUCIUTEIb U BOCCTAHOBUTEIb, HAPABICHUE CMEIICHUS
paBHOBECHs TIOJ] BJIMSHHUEM Pa3JIMYHBIX (DAKTOPOB, H30MEPHl M TOMOJIOTH, MPUHAIECKHOCTH
BEILIECTB K Pa3JIMYHbIM KJIacCaM OPraHMYECKUX COCTMHEHUM, XapaKTep B3aUMHOTO BJIMSHUS aTOMOB
B MOJIEKYJIAX, TUIIBl PEAKIIUI B HEOPraHUYECKON U OPraHNYECKON XUMHH;

xapaxkmepuszosams. S- , P- U d-dIEMEHTHI MO MX TOJOKEHUIO B MEPHOJUYECKON cHcTeMe
JA.N.MenneneeBa; oOmue XHMHYECKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEIMHEHUN; CTPOCHUE U CBOMCTBA OPraHUYECKUX COENMHEHUH (yrIeBOJOpPOJIOB,
CIIUPTOB, (DEHOJIOB, aJBACTUJIOB M KETOHOB, KapOOHOBBIX KHCJIOT, AMHUHOB, aMUHOKHCIIOT H
YIJIEBOJIOB);

00BACHAMB:3aBUCUMOCTh CBOMCTB XMMHYECKOTO 3JIEMEHTa U 00pa30BaHHBIX MM BEIIECTB
OT TIOJIO)KEHUS B nepuoauueckon cucreme .M. MeHnneneeBa; 3aBUCUMOCTb  CBOWCTB
HEOPTraHWYECKUX BEIIECTB OT WX COCTaBa M CTPOCHUS; MPUPOIY M CIOCOOBI 0Opa3oBaHUSA
XUMHUYECKON CBSI3HM; 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOW peakluu OT pa3iNYHbIX (HaKTOPOB,
PEaKIIMOHHON CITOCOOHOCTH OPTraHUYECKUX COCTMHEHUN OT CTPOEHUS UX MOJIEKYJT;

6bINOJIHAMb XUMUYECKUI IKCREPUMEHMIIO: PACTIO3HABAHUIO BAKHENIIIMX HEOPTaHUYECKUX
W OPraHWYECKUX BEIIECTB; IOJYYCHUI0 KOHKPETHBIX BEIIECTB, OTHOCAIIMXCS K HM3YYEHHBIM
KJaccaM COeIMHEHUIA;

nPOBOOUMBPACUETHI TT0 XUMHUECKUM (HOpPMYJIaM U YPAaBHEHHSIM PEAKITU;

ocyuiecmeiams CaMOCTOSTEIBHBIA MOUCK XUMHYECKOH WH(GOpMAIMU C HCIOJIb30BaHUEM
Pa3TUYHBIX UCTOYHUKOB (CITPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJSPHBIX M3JaHUH, KOMITBIOTEPHBIX
0a3 maHHBIX, pecypcoB MHTepHEeTa); UCIIONBb30BaTh KOMITBIOTEPHBIC TEXHOJIOTUH I 00pabOTKU U
nepeaaur nHQOpMaIUY U ee TPEICTaBICHUS B pa3IMUHbIX (opmax;

UCNO1b306aMb NPUOOPEmEnHble 3HAHUA U YMEHUA 6 NPAKMUYECKou 0eAmeabHOCmuU U
HOBCEOHEGHOI HCUSHUTIS:



NOHUMAHUA TIOOANBHBIX TPOOJEM, CTOSIIUX TEpe] YEeIOBEYECTBOM: IKOJIIOTUYECKHUX,
SHEPreTUYECKUX U CHIPHEBBIX;

OGT:SICHGHI/ISI XUMHNYCCKUX SIBHGHI/Ifl, MMPOUCXOAAIIUX B IPUPOAL, 6BITy " Ha ITPOU3BOACTBE,

9K0102Uu4ecKu TPAMOTHOTO TIOBE/ICHHUS B OKPYXKAIOIIeH cpejie;

OUEeHKU 6IUAHUA XUMUIECKOTO 3arpsi3HEHUS OKPY’KAIOIIeH Cpe/ibl Ha OPraHu3M YeJIOBEeKa U
NPYTHUE )KUBBIC OPTaHU3MBI,

Oe3onacHoil padomel C BEIIeCTBaMU B 1a00OpaTOPUH, OBITY M HAa TPOU3BOJICTBE;

onpeodeneHus BO3MOXHOCTH TPOTCKAHHUS XHWMHUYECKUX MPEBpAICHHH B Pa3IHYHBIX
YCJIOBUAX U OLCHKU UX HOCJIGIICTBI/Iﬁ;

pacnosnasanua v VACHTU(PUKAIIMYA BOKHEHIINX BEIICCTB U MaTEPUAIIOB;

OUEHKU Kauecmea UTHEBOU BOJABI 1 OTACJIBHBIX MUIICBBIX IIPOAYKTOB;

KpumuuecKkou OueHKu JOCTOBEPHOCTH XHUMHYECKOW WHQPOpPMAINHU, IOCTYMHArIeH u3
Pa3IMYHbIX UCTOYHUKOB.

Conep:xanue nporpaMmmsl
10 KITIACC

BBenenue

[Ipenmer opranuyeckoil xumuu. OCOOEHHOCTH CTPOCHHS W CBOMCTB OpPraHMYECKHX
COCIMHEHUH. 3HAUY€HHE U POJIb OPraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK M B JKM3HU
oOmiectBa. KpaTkuii ouepk UCTOPHH Pa3BUTHS OPraHUUECKON XUMHUU.

[Ipeanochuiku co3gaHusi TEOPUH CTPOCHHS: TEOPHS PAIUKAIOB U TEOPUS THUIIOB, pabOTHI A.
Kekyne, O. ®pankianna u A. M. bytieposa, cbe3 Bpauel u ecrectBoucnbiTaTeneit B r. Llneitepe.
OcCHOBHbBIE TOJOXKEHUS TEOPUM CTPOEHUS OpraHuyeckux coenuHeHuit A.M. byrtneposa.
XUMHUYECKOE CTPOEHUE M CBOICTBA OpraHMYecKHx BemiecTB. M3omepus Ha mpumepe H-OyTaHa U
n3o0yTaHa.

DneKTpoHHOEe 005ako u opOuTanb, uX (OpMbl: S © p. DNEKTPOHHBIE M SJIEKTPOHHO-
rpadpuueckue ¢GOpMyNBI aromMa yriepoja B HOPMAJIBHOM H  BO30YKICHHOM COCTOSHUSIX.
KoBasieHTHass Xxumuueckass CBA3b U €€ Pa3HOBUIHOCTU: oum. Bogopoanas cBsa3b. CpaBHEHHE
00OMEHHOTO M TOHOPHO-AKI[ENTOPHOTO MEXaHM3MOB 00pa30BaHUs KOBAJICHTHOMN CBSI3H.

[lepBoe BalleHTHOE COCTOSIHUE — sp3-r1/16ppmn3aum — Ha MpuUMepe MOJIEKYJbl METaHa U
JPYTUX aJKaHOB. BTOpoe BaJICHTHOE COCTOSIHHE — sz-m6p1/1m/13aum — Ha IpUMEPE MOJIEKYJIIbI
sTHIIeHa. TpeThe BalleHTHOE COCTOSTHUE — SP-THOpUAM3AIINST — Ha MIPUMEpPEe MOJIEKYIIbI-alleTUIICHA.
['eomeTpusi MOJIEKYJ PAaCCMOTPEHHBIX BEIIECTB M XapPAaKTEPUCTHKA BUJIOB KOBAJICHTHOW CBSI3H B
HUX.

Jemoncrpaumnu. Koyiekuus OpraHMYecKHX BEIIECTB, MATEPUATIOB U HM3ACIUA U3 HUX.
Monenu monexkyn CHs u CH30H; CoHy, CoHy u CgHg; H-OyTana u u3o0Oyrana. BzaumoneiicTBue
HAaTpUsl C DTAHOJOM M OTCYTCTBHE B3aUMOJEUCTBUS C AMATHIOBBIM »3¢upom. Kosmnekuus
MOJIMMEPOB, MPUPOJHBIX U CHUHTETUYECKHX Kay4dyKOB, JIEKAPCTBEHHBIX MPENApaTOB, KPacUTENEH.
[ITapocrepxkHeBble 1 00beMHBIE Moaenu Mojiekyn Hp, Cla, Nj, H,O, CH,4. IlapocrepxkHeBble H
o0bemubie Mogenn CHy, CoHy, CoHo.

Tema 1 Ctpoenue u KjIaccupukanusi OpraHuvdecKux coeTnHeHu i

Knaccudukanus opraHMYECKUX COEAMHEHUNW IO CTPOCHHUIO «YTJIEPOJHOTO CKEleTay:
alMKJINYECKHe (aJKaHbl, AJKEHbI, AJKWHBI, aJKaJUEHBI), KapOOUMKINYEeCKUE (IIUKIOAIKAHBI U
apeHsl) U reteporukanueckue. Kmaccudukamnus opraHMuecKux COeIUMHEHUH Mo (PYHKIIMOHAIBHBIM
TpyIIaM: CHUPTBL, (EHOJIBI, TMPOCThIE S(PUPBI, aTbACTUIIBI, KETOHBI, KapOOHOBBIE KHCIOTHI,
CIIOKHBIE Y(PUPHI.

Howmenknarypa tpuBuanbHas, pauuoHanbHas u MIOITAK. ParmonanbHas HOMEHKIaTypa
Kak npexamecTBeHHUK HoMeHkIaTypsl MIOTTAK. ITpunnumnel 00pa3oBaHus Ha3BaHU OPTraHUYECKUX
coenmHenut  no  MIOITAK:  3amemieHusi, poJOHAayalbHOM  CTPYKTYpBHI, CTapIIMHCTBA
XapaKTePUCTUUECKUX TPYIII (ahaBUTHBIN MOPSIIOK).



CtpykTypHass u30MepHUs U €€ BHJIBI: HM30MEPHUSl «YIJIEPOIHOTO CKeleTay, H30MepHs
MOJIOKEHUsT (KpaTHOW CBSI3M W (PYHKIIMOHAIBHOW TPYMIBI), MEXKKIACCOBAas H30MEpHS.
HpOCTpaHCTBeHHaﬂ HU30MCpUA U €€ BUABIL: TCOMETPUUCCKAA U ONITHYCCKA.

Jemoncrpamuu. OOpa3ibl  NPEICTaBUTENCH  Pa3IMYHBIX  KIACCOB  OPTaHMYECKHX
COCIMHEHUN W IapOCTEP)KHEBbIC WJIM OOBEMHBIC MOACIH HMX MOJeKyl. Tabmuubl «Ha3Banue
QIKAaHOB W aJKWIBHBIX 3amecTuTeneit» W «OCHOBHBIC KJIACChl OPraHUYECKUX COCIMHEHUI.
[IlapocTepKHEBbIE MOJAEIN OPraHUYECKUX COCIWHEHUH pa3IMYHBIX KIAacCcoB. MoJenu MOJIeKYI
U30MEPOB Pa3HBIX BUIOB U30MEPHH.

Tema 2 XyuMHUYeCKHE PeaKIMUd B OPraHn4ecKol XuMHUM

[lonatne o peaknusx 3aMenieHUs. [amoreHHupoBaHWE aJKAaHOB M APEHOB, MIETOYHOMN
THJIPOJIN3 TAJION€HAIKAHOB.

[lonatne o0 peakuuax MpUCOECTUHEHUs. [ uMapupoBaHWe, TUAPOTAIOTEHHUPOBAHUE,
rajJjoreHupoBanue. Peakuuu nojmMepusanuy U NOJIMKOHICHCALUH.

[lonatne o peaknusx OTIICIUICHUS (IMMHUHHUPOBaHUS). JlermapupoBaHue alKaHOB.
Herunparanus cnuproB. JlernapoxjopupoBaHue Ha IpuMepe rajoreHankaHoB. Ilonsatue o
KPEKUHTE aJIKaHOB U JICTIOTMMEPHU3AIIH TOIMMEPOB.

Peakuuu n3omepuzanuu.

[Tonsatue o nHykieodpwmie u snexTpoduie. Kimaccupukanms peakuii o TUIy pearupyromnux
qacTUll (HYKJICO(QHJIbHBIE U 3MIEKTPO(UIbHbIE) U TMPUHLUIY HM3MEHEHHUS COCTaBa MOJEKYJIbI.
B3anMHOe BIUsSHEE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BemecTB. VHAYKTHBHBIN M ME30MEpPHBIN
s dextol. [IpaBrmno MapkoBHUKOBA.

Pacuernble 3amauu. 1. Brlumcienue BbIXOJa TPOMYKTa PEAKIHH OT TEOPETHUECKH
BO3MOXHOr0. 2. KoMOMHUpOBaHHbIE 3a/1a4H.

JemoncTpauuu. B3peiB cMecu Merana c xyopoM. OOecuBeunBaHHe OpPOMHON BOJIBI
THiIeHOM M aneruseHoM. Ilomydyenue Qenonopopmanpaeruinol cmonsl. [lenonumepusanus
nonudTuieHa. llomydenune stunena u staHona. KpexkuHr kepocuHa. B3peiB rpemydero rasa.
['openne meraHa WM MpornaHoOyTaHOBOM cMmecH (M3 ra3zoBOd 3akurajiku). B3pblB cMecu meraHa
WJIU TIPONIaHOOYTAaHOBOM CMECH C KHUCIOPOJAOM (BO3IYyXOM).

Tema 3 YriieBogopoabl

[TonsiTue 06 yrimeBogopoaax.

Ankanet. 'omonornueckuil psa u obmas popmyna ankaHoB. CTpoeHHE MOJIEKYJIbl METaHa U
Ipyrux ankaHoB. M3omepus amkaHoB. DU3NYECKHE CBOMCTBAa alKaHOB. AJIKaHbl B IPHUPOJE.
[TpomblmIeHHbIE CIOCOOBI TOJIyYEHUs: KPEKMHI aJKaHOB, (PAaKIMOHHAs MEeperoHka HeQTH.
JlaGoparopHble CcHOocoObI TOJIyUYEHHUs aJKaHOB: CUHTEe3 Biopma, nekapOOKcUIMpOBaHUE CoOJeH
KapOOHOBBIX KHUCIJIOT, TMJpOJIN3 KapOuna amoMuHus. Peakunu 3amemieHus. ['opeHue ankaHoB B
pa3nuuHBIX yclnoBUsAX. TepMuyeckoe pa3inokeHue ankaHoB. Mzomepuzamus ankanoB. [Ipumenenne
QIKaHOB. MeXaHu3M peakluu paJuKalbHOTO 3aMelleHus, ero craguu. IIpakTuyeckoe
UCIIOJIb30BaHUE 3HAHUM O MexaHu3Me (CBOOOAHO-PaJMKAIBbHOM) PEaKIMi B MpaBUIaX TEXHUKH
0€301aCHOCTH B OBITY M Ha IIPOU3BO/ICTBE.

Anxenwt. T'omonornueckuit pan u oomast Gpopmyina ankeHoB. CTpOSHHUE MOJIEKYJIBI dTUJICHA
U JIpYTUX ajkeHoB. V3oMmepHs ajJKeHOB: CTPYKTypHas W HIpocTpaHcTBeHHas. HomeHkinarypa u
¢u3nveckne CcBoWcTBa ankeHOB. [lomydeHHWe STHICHOBBIX —YIJIEBOJIOPOJIOB M3  AJIKAHOB,
rajJjoreHajJKkaHoB M cnuptoB. [loHsTne 06 mHAyKkTHBHOM (+1) 3ddexre Ha mpumepe MOJIEKYIIbI
nporieHa. Peaknum mTpucOeqUHEHUs (TalOTeHHUPOBAHHE, THUAPOTAIOTEHUPOBAHWE, THApATAINS,
TUJIpUpoBaHue). Peakiiuy oKucieHus 1 NoJMMepHU3aliy alkeHoB. [IpuMeHeHne alkeHOB Ha OCHOBE
UX CBOMCTB. MeXaHN3M PeaKIuu EKTPOPHILHOTO PUCOSAMHEHUS K aJTKEHAM.

Ankunvl. T'omonornueckuil psn  ankuHoB. O6mas ¢opmyna. CTpoeHHE MOJIEKYIIBI
alieTWiIeHa W JpYr'ux ankuHoB. M3omepuss ankmHOB. HoOMeHKIaTypa — aneTHICHOBBIX
yrieBoaopoaoB. [lomyueHne ankMHOB: METAaHOBBIA M KapOUAHBINA criocoObl. Pu3nuecKkue cBoicTBa
QIKWHHOB. Peaknmu TNpHCOENMHEHHS: TaJOTCHHPOBaHHWE, THUAPOTAIOTCHUPOBAHHUE, THAPATAIUSI



(peakuus Kydeposa), ruapupoBanue. Tpumepusanus anetwieHa B OeH3ou. [IpuMeHeHue aaKkuHOB.
Oxkwucnenne ankuHOB. OcOObIe CBOMCTBA TEPMUHAIBHBIX AJIKUHOB.

Anxaduenvt. OOmas dopmymna ankagueHoB. Crpoenue Monekyn. M3omepus u
HOMEHKJIaTypa ankaaueHoB. Pusnyeckue CBOMCTBA. B3aummHOe pacmojoXeHue m-CcBsi3ed B
MOJIEKyJaX aJKaJMeHOB: KyMYJIHUPOBaHHOE, CONpPsDKEHHOE, u3onupoBaHHoe. OcobeHHocTn
CTPOCHHS COTPSKEHHBIX alIKaJIMeHOB, X nonydenue. [lonumepuszanus ankaaneHoB. HatypanbHblit
U CUHTCTHYECKMH Kaydyku. Bynkanmszaums kayuyka. Pesuna. PaGorsr C.B. JleGenesa.
Oco0eHHOCTH peakIiil MPUCOSTUHEHUS K AJIKaIUEHAM C CONPSKEHHBIMU TT-CBSI3SIMH.

Huxnoankanet. IloHaTHE 0 NUKIIOATKAHAX U UX CBOMcTBax. ['oMosornueckuit psa u oOuiast
dbopmyna nukimoankaHoB. Hampsbkenune tmukina B CsHg, CsHg m CsHig, xondopmamuum CgHio.
XVUMHUYECKHE CBOWCTBA IMKJIOAJIKAHOB: TOPEHUE, pa3JIOKEHUE, PpaIUKaIbHOE 3aMEIlICHUE,
nzomepuzaiusi. Ocodble CBOWCTBA IIUKJIONPOIaHa, ITUKI00yTaHa.

Apenwt. BeH30J1 Kak IpeIcTaBUTENb apeHoB. CTpoeHne MOJIeKy bl OeH3o0ia. ConpsbkeHue m-
cBs3eil. Mi3oMepus 1 HOMEHKIIaTypa apeHOB, UX MosydeHue. ['omonoru 6en3ona. Biusiaue 60koBoi
[ENH Ha AJIEKTPOHHYIO IJIOTHOCTh CONPSDKEHHOTO T-00J1aKa B MOJIEKYJIaX TOMOJIOrOB OeH30J1a Ha
npuMepe Toiyona. XUMHUYECKUE CBOiicTBa OeH3oia. Peakiuu 3amemeHus ¢ yyacTuem OeH3oja:
raJIoTeHUPOBAaHNE, HUTPOBAaHWUE W alKwiupoBanue. [IpuMeHeHne OeH3071a W €ro TOMOJIOTOB.
PanukanpHOe xmopupoBanue O6eH3o01a. MexaHu3M U yCIOBHS MPOBEACHUS PEAKIIUN PAAUKAIBHOTO
xjnopupoBanus OeHzona. Karamutuueckoe rugpupoBaHue OeH3zoma. MexaHu3M — peakuui
AMEeKTPOGUIBHOTO 3aMEIIEHHUs: TaJOreHHUPOBAHUS W HUTPOBAaHUSA O€H307a M €ro TrOMOJIOTOB.
CpaBHEHHE pEAKIMOHHOMW CHOCOOHOCTH O€H307a W TOJyoJda B pEakUMsIX 3aMEIICHUS.
Opuentupytouiee nerctBue rpynmbl atoMoB CHz— B peakiusax 3aMelleHusi C yuacTUeM TOIyola.
Opuentanteil u Il poga B peaknusax 3aMmemieHust ¢ ydacTHeM apeHoB. Peakiiuu OOKOBBIX IieTie
ANKUIOEH30JI0B.

IIpuponHble HCTOYHMKH YIJIeBOA0POA0B. HeTh, pupoaHbIi ra3, KAMEHHBIN YToJib.

Pacuernsie 3anauu. 1. Haxoxaenue MoiekynsipHON (hOpMyIIbI OPTaHUYECKOTO COSAMHEHUS
1o macce (00beMy) MPOAYKTOB cropanus. 2. Haxoxmenne MoJeKyaspHO# (opMysbl BEmecTBa 1o
€ro OTHOCHUTENBHOW IUIOTHOCTM M MAacCOBOW JOJ€ JJIEMEHTOB B COCAMHEHHSIX. 3.
Kom0OuHMpoBaHHbIE 3a1a4H.

HMemoncrpanun. Komnekuus «[Ipuponnbie HCTOYHHKHM yriaeBoaopoaoB». CpaBHEHHE
MIPOIIECCOB TOpeHust HePTH u MpuUpoHOTo Traza. OOpazoBaHre HEPTIHON MJIEHKH HA MMOBEPXHOCTHU
Boabl. Katanutuyeckuit kpekuHr mapaduHa. PactBopeHue mapaduHa B O€H3WHE W UCHapeHHe
pacTtBopuTens u3 cmecu. [1naBnenne napaguHa 1 ero OTHOIIEHUE K BOJIE (PaCTBOPEHHE, CPaBHEHHE
IUIOTHOCTEH, cMauMBaHue). Paznenenue cmecu O€H3MH — BOJIa C TOMOILBIO AETUTEIbHON BOPOHKH.

[Tonyuenne MeTaHa U3 aneraTa HaTpus U THAPOKCHAA HAaTpHs. MoJenn MOJIeKyl ajlkaHOB
— IIapocTep)KHEBbIe U 0O0beMHble. ['opeHne MeraHa, mpomaHoOyTaHOBOHM cmecu, mapaduHa B
yCIIOBUSX M30bITKAa M HEJOCTaTKa Kuciaopoja. B3peiB cMecu merana c¢ Bo3ayxoMm. OTHoOIIEHHE
MeTaHa, MPOMaHOOYTaHOBOM cMmecH, OeH3uHa, mapaduHa K OpPOMHOW BOJAE M PacTBOPY
nepMaHraHata Kaiaus. B3pblB cmMecMm MeTaHa M XJIOpa, WHHUIMHUPYEMBIH OCBELICHHEM.
Boccranosnenue okcuna menu (1) mapadunom.

[MapocrepkHeBble U OOBEMHBIE MOJEIM MOJIEKYJ CTPYKTYPHBIX M IHPOCTPAHCTBEHHBIX
U30MepoB alKeHOB. OObEeMHBIE MOJETN MOJIEKYJl alkeHoB. [lomyueHwe 3TeHa M3 3STaHOIA.
Ob6ecuBeunBanne 3TeHOM OpoMHOM Bonbl. OOeciBedMBaHUE 3TEHOM pACTBOpa IEpMaHIaHaTa
kanus. ['opeHue sreHa.

[Tonyuenue amerwneHa u3 kapbuma kamplms. B3auMopeicTBue areTwieHa ¢ OpOMHOM
BO/IOK. B3ammojelicTBue alleTHJIEHa C PAacTBOPOM IMEepMaHTaHaTa Kaius. [opeHue aleTuieHa.
B3aumopeiicTBue aleTuieHa ¢ pacTBOPOM COJIM MEAU UIIH cepedpa.

Mopnenu (1mapocTep>kHEBbIE U 0ObEMHBIE) MOJEKYN alKaJueHOB C PA3IHMYHBIM B3aMHBIM
pacnionoxeHuem n-cBsized. lllapocTep)kHeBble MOAENM MOJEKYJT LHKIOAIKAHOB M aAJKEHOB.
OTHoIIIeHUE IIUKJIOTeKCaHa K pacTBOPY MepMaHraHaTa Kaiuus U OpOMHOU BOJIE.

[lapocTepkHEBbIe 1 0OBbEMHBIE MOJIETN MOJIEKYJ O€H30J1a U ero roMosoros. Pa3nenenue ¢
MIOMOIIBIO JICIUTEILHOW BOPOHKM cMecH OeH3onm — Boja. PacTBopeHue B OeH30J5ie pa3IMYHbBIX
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OpraHMYECKUX M HEOPraHWYECKHUX (HampuMmep, cepbl) BEIIECTB. DKCTparupoBaHME KpacUTENed U
JIpYruX BeEIIeCTB (HampuMep, Hoja) OEH30JI0M W3 BOAHBIX PacTBOpPOB. [opeHme OeH30a.
OtHomenne OeH3oma K OpOMHOM BOJe M pacTBOpY NepMaHraHata kanus. llomydenue
HUTpoOeH3ona. ObeclBeUMBaHUE TOIYOJOM IOJKHCIEHHOTO pPAacTBOpa MEepMaHraHara Kalus u
OpOMHOM BOJIBI.

JlaGoparopubleonbiThl. 1. Iloctpoenune wmoaeneid MoJjiekyn ankaHoB. 2. CpaBHEHHE
IUIOTHOCTU U CMEIINBAEMOCTH BOJIBI U yIiIeBoa0opoaoB. 3. [locTpoeHne Mozeseil MoJIeKy ajJKEHOB.
4. O6HapyxeHue ankeHoB B 6eH3uHe. 5. [lomydeHue aneTniieHa U ero peakiuu ¢ OpOMHOM BOJOH U
pacTBOpOM IlepMaHraHaTa kajius. 6. O3HakomieHue ¢ koiekuuen «Kayuyk u pezuna»

Tema4 Cnuprtsl U peHOJIBI.

Cnupmer. CoctaB u Kiaccupukanus couptoB. M3omepuss crnupToB (MOJOXKEHHE
TUAPOKCUIIBHBIX TPYII, MEXKKIACCOBasi, «YIJIEPOIHOTO cKejeTay). dusnueckue cBOWCTBA CIIUPTOB,
uX MnoiydeHue. MexmoseKkyispHas BOAOpoAHAasl CBsi3b. OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOEHUs
MOJIEKYJI CHUPTOB. XHUMHUYECKHE CBOMCTBA CHHUPTOB, OOYCIIOBJICHHBIE HAJIMYHUEM B MOJEKYyJax
THJIPOKCHWIIBHBIX TPYNI: 00pa3oBaHME AaJIKOTOJIATOB, B3aMMOJCHCTBHE C TaJOr€HOBOJOPOJAMH,
MEXMOJCKYJsApHasT U BHYTPUMOJIGKYJSIpHAs Jeruaparanus, dSTepupHUKalus, OKUCICHHE U
neruapupoBaHue cnupToB. OCOOEHHOCTHM CBOMCTB MHOIOATOMHBIX cIUpPTOB. KauecTBeHHas
peakiusi Ha MHOTOAaTOMHBIE CIHPTHL. BaxHeimue mnpeactaButTenu cnuptoB. dusmonoruueckoe
JIeIICTBHE METaHOJI1a ¥ 3TaHoJa. AJIKOroJiu3M, ero nocienctsud. [Ipodunakruka ankoronusma.

@enonvt. enon, ero hpusnueckre CBOMCTBA U MOJIydeHHE. XUMUYECKHE CBOMCTBa (peHona
Kak (yHKOHA ero crpoeHus. KucnoTHele cBoiicTBa. B3ammHOe BIMSHHE aTOMOB W TPYII B
MOJIEKYJIaX OpraHMYeCcKUX BellecTB Ha mnpumepe ¢enona. Ilonukonnencamus ¢deHona c¢
dopmanpaerugoM. KauectBennas peaknusi Ha (enon. [lpumenenme ¢enona. Knaccuduxamms
¢benonoB. CpaBHEHHE KUCIOTHBIX CBOWCTB BEIIECTB, COAEPKAIIUX THAPOKCHIBHYIO TPYIIY: BOJBI,
OJIHO- U MHOTOaTOMHBIX CIIUPTOB, (peHona. [Ipumenenne npon3BoaHbIX QeHoma.

Tema 5. Anbaernanl. KeToHbl.

CrpoeHne MoJIeKyN albJeruI0B U KETOHOB, UX U30MEpHUs U HOMEHKIaTypa. OcobeHHocTH
CTpoeHHUsT KapOOHWIbHOM rpynnbl. @u3ndeckue cBOWCTBA ¢GopMaibAeruia U €ro roMOJIOTOB.
OtpenpHble MPEACTAaBUTENM ANBIAETUOB U KETOHOB. XHMHUYECKHE CBOWMCTBA albJETH/OB,
OOyCIIOBJICHHbIE HAJIMYMEM B MOJEKyJle KapOOHWJIBHOM TpyNIbl aToMOB (THAPUPOBAHUE,
OKHCJICHHE aMMMAayHBIMHU pacTBOpaMu okcuja cepedpa u rugpokcuga meau (I1)). KauectseHnnsie
peakuMu Ha anpJeruabl. Peakius monumkoHaeHcauuu (gopmaibaeruja ¢ geronom. OcobeHHOCTH
CTpPOEHHUSI U XMMMUYECKHUX CBOMCTB KeTOHOB. HykneoduiabHOe mpucoequHeHHe K KapOOHUIbHBIM
coeauHenusM. [IprcoennHeHrne IMaHOBOIOPOA U THAPOCYNIb(UTA HATPHUS.

Tema 6. Kap6oHOBbIe KHCJIOTBI, CJI0KHBIE I(PUPBI U KUPDI.

CrtpoeHue MoieKkysn KapOOHOBBIX KHUCJIOT M KapOokcmibHOM rpynmbl. Knaccuduxauus u
HOMEHKJIaTypa KapOOHOBBIX KHCHOT. Puznyeckue CBONCTBA KapOOHOBBIX KHUCIOT U HX
3aBHCUMOCTh OT CTpOEHHUs MoJieKya. KapOGoHoBble KHCIOTHI B mpupoje. buomoruueckas poiib
KapOOHOBBIX  KHCJIOT. OOmme CBOHCTBA HEOPraHWMYECKUX W  OPraHWYEeCKUX  KHUCIIOT
(B3aMMOJEHCTBHE C MeETaulaMH, OKCHUJAMU METAJUIOB, OCHOBAaHHUSAMM, COJsIMM). BiusHue
YIJIEBOJIOPOAHOIO pajuKaja Ha CHIIy KapOOHOBOM KUCIOTHI. Peakuus arepudukanuy, ycioBus ee
npoBeieHUs. XHMMHUYECKHE CBOICTBa HENpeIeNbHBbIX KapOOHOBBIX KHCIIOT, OOYCIIOBIICHHbIE
HaJIMYUEM T-CBS3H B MOJIEKYJIE.

Cnooxcuvie 3¢puper. CtpoeHue CIOXHBIX 3¢upoB. HM3omepuss CclIOXKHBIX 3(QHUPOB
(«yrieponHOro ckenera» M MexkiaccoBas). Homenkmarypa cinoxHbix 3¢gupoB. OOpaTUMOCTh
peakuuu 3TepuuKaluy, TUAPOIU3 CIOXKHBIX 3(pupoB. PaBHOBecue peaknuu 3TepuUKaud —
ruaponn3a; (akTopbl, BIUSIONIME HAa Hero. PernieHne pacueTHBIX 3a/1ad Ha OIpeNeleHHe BbIXO/a
OpoAyKTa peakiuu (B %) OT TEOPETHMUYECKH BO3MOXKHOI'O, YCTaHOBJIEHHE (OPMYIBI M CTPOEHUS
BEII[ECTBA 10 TIPOIYKTaM €ro CropaHus (WiIu THIPOJIN3a).

ZKupwor. Kupbl — cnoxxHble 3(upbI INUIEpuHa U KapOOHOBBIX KUCIOT. COCTaB U CTpOEHHE
xupoB. Homenknarypa u knaccudukanusa >xupoB. Macna. XXupsl B npupone. buonornueckue
¢ynkuuu >xupoB. CBoiicTBa xupoB. OMBIIICHHE KHUPOB, MoJydeHHe Mblia. OObICHEHHE MOIOIIUX
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cBoOicTB MbITa. [miapupoBanue >xuakux >xupoB. Maprapun. Ilonstue o CMC. OO6wscHenue
Moromux cBocTB Mbu1a 1 CMC (B cpaBHEHUN).

PacuerHble3agauu. BeruuciaeHust o TepMOXUMUYECKUM YPABHEHUSIM.

JemoncTpauuu. @Dusnyeckue CBOIMCTBA 93TaHONa, ImpomaHoja-1 wu  OyraHoma-1.
[ITapocTepKHEBBIE MOACIN MOJIEKYI U30MepoB ¢ MoJekynsapHbiMu hopmymnamu C3HgO u C4H;00.
KonnuecTBeHHOE BBITECHEHHE BOAOpPOJa M3 crnupra HaTpueM. CpaBHEHUE peakluil TOpeHHs
ATUJIOBOT'O U MPONMJIOBOrO cUpTOB. CpaBHEHHE CKOPOCTEN B3aMMOJECICTBHUS HATPHs C 3TAHOJIOM,
npornaHosom-2, raunepuHoM. [lomydenune mpoctoro s¢dupa. Ilomydenuwe cnoxxkHoro sdupa.
ITonmy4yenue 3TeHa U3 ITaHOJIA.

PactBopumMocTh (eHosa B Bojie MpU OOBIYHON M MOBBILICHHOW Temmeparype. BoitecHenue
deHona U3 ¢GeHonsaTa HATPUS YroJbHON KuCiIoToM. Peakums ¢enona ¢ xmopumom sxeneza (I11).
Peakmus dhenona ¢ popmambaeruaom.

[[TapocTep:kHEBbIE MOJEIN MOJIEKYJ albJETH0B M M30MEPHBIX UM KETOHOB. OKHCIEHME
Oenzanbieruna Ha Bo3ayxe. Peakmus «cepeOpsiHoro 3epkanay. OKHCIIEHHE —allbJIeTHJI0B
rugpokcugom meau (11).

3HAKOMCTBO € (PU3MYECKMMH CBOMCTBAMHM HEKOTOPBIX KapOOHOBBIX KHCIOT:
MYpPaBbUHOH, VYKCYCHOW, MPONHOHOBOW, MAacCJIsHOM, IIABEJIEBOM, JIMMOHHOW, OJIEMHOBOW,
CTeapuHOBOM, OeH30iiHOoIi. Bosronka OeH30iiHON KHCIOThI. OTHOILIEHUE Pa3IHMYHbIX KapOOHOBBIX
KUCI0T K Bojae. CpaBHEHHME KHUCIOTHOCTH CpPEllbl BOAHBIX PAacTBOPOB MYpPaBbUHOM M YKCYCHOM
KHUCIIOT OJMHAKOBOU MossipHOCTH. [lomydyeHne npusTHO MaxXHYIIEro ciaoxkHoro s¢upa. OTHOIIeHHE
K OpOMHOW BOJI¢ W pPacTBOPY IEepMaHTaHaTa Kallds MPEICIIbHON M HEMpeaenbHOW KapOOHOBBIX
kucnot. lllapocrepkHeBble MOAETU MOJIEKYT CIOXKHBIX (DUPOB M HM30MEPHBIX UM KapOOHOBBIX
kuciaoT. OTHOIIEHHUE CIIMBOYHOIO, MOJCOJIHEYHOr0 M MAIIMHHOTO Macjia K BOJHBIM pacTBOpaM
Opoma U repMaHraHaTa Kaus.

JlabopaTopuble onbIThl. 6. PactBopenue mimnepuHa B Bouxe . 8. B3aumopeiicTBue
MHOTOaTOMHBIX crUpTOB ¢ rugapokcunom meau (l1). 9..B3aumoneiictBue denomna c pactsopom
menoun. 10. Bzaumoneiicteue ¢penona ¢ OpoMHoil Bogoit. 11. Pacno3HaBaHue BOJHBIX pacTBOPOB
denona u riunepuHa. 12. 3HaAKOMCTBO ¢ (DPU3MUECKUMHU CBOMCTBAMH OTAENBHBIX MpeICTaBUTENCH
anpAeruioB U KertoHoB. 13. Peakmusa «cepeOpsiHoro 3epkana». 14. OKucIeHHE albIerua0B
ruapokcugoM meau (Il). 15.0xucnenune staHona B 3TaHanb. 16. B3aumonelcTBue yKCYCHOM
KHUCIIOTHI ¢ MarHueMm, okcuznom Meau(ll), ruagpoxkcunam xenesa(lll), pactBopom kapboHaTa HaTpuUs.
17. O3nakomnenue ¢ obpasmamu 3¢upoB. 18. PacTBopuMOCTb XMpPOB B BOJE€ M OPTaHHUECKUX
pactBoputessix. 19. [lonyuenue mbiia.

JKcnepuMeHTalIbHbIe3agauyu. 1. Pacno3sHaBaHne pacTBOpOB alerata HaTpusl, kKapOoHaTa
HaTpUs, CUJIMKaTa HaTpUs U cTeapaTa HaTpus. 2. Pacnmo3HaBaHue oOpa3lOB CIMBOYHOI'O Macjia U
maprapuna. 3. [lomyuenue kapOOHOBOM KUCIOTHI U3 MblIa. 4. [lodydeHre yKCYCHOW KHCIOTHI U3
areraTta HaTpHUs.

Tema 7 Yraesoasl.

Momno-, au- n nonmcaxapuasl. [IpencraBureny Kaxx oM rpymmnsl.

buonoruueckas pons yrieBofoB. X 3HaueHHe B )KM3HU YeIOBeKa U 00IIeCcTBa.

Momnocaxapuowni. I'moko3a, ee ¢puznueckue cBoiicTBa. CTpoeHHE MOJIEKYINbl.3aBUCHUMOCTb
XUMUYECKUX CBOMCTB TJIIOKO3bI OT CTPOEHHUS MOJIEKYJbl. B3auMozaeicTBue ¢ rUApOKCUAOM MEAU
(1) mpu KOMHATHO# TeMIiepaType ¥ HarpeBaHUH, dTepUUKAIINS, PEAKIIUs «CepeOPSHOTO 3epKajay,
rusipupoBanue. Peakuuu OpokeHus TII0KO3bI: CIUPTOBOT0, MOJIOYHOKHCIIOTO. ['J10K03a B IpUpoe.
buonornueckass posnb IroKo3bl. [IppuMeHeHHe TUIFOKO3BI HAa OCHOBE €€ CBOMCTB. @PpyKTO3a Kak
M30MEDP IIIFOKO3BL..

Hucaxapuovi. CtpoeHne nucaxapuyioB. BoccTaHaBIMBarOIIME W HEBOCCTAHABIMBAOIINE
mucaxapuabl. Caxaposa, JakTo3a, MajbTO3a, MX CTPOCHHE W Ouojorudeckas poib. [umponus
nucaxapuioB. [IpomblluieHHOE MOTy4YeHHEe caXxapo3bl U3 PUPOJHOTO CHIPBS.

Ilonucaxapuowi. Kpaxman u 1etono3a (CpaBHHUTEIbHAs XapaKTEPUCTHKA: CTPOCHHUE,
CBOMCTBa, OWonornyeckasi poiyib). dusndeckre CBONCTBA MOJMCAXapPHUI0B. XUMHUYECKUE CBONCTBA
nonucaxapuaoB. ['uaponu3 nonucaxapuaos. KauecrBennas peakuus Ha kpaxmai. [lonrcaxapusi B
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npupoje, ux Owmojorudeckas posb. [IpumeHeHue momucaxapuaoB. [ToHATHE 00 HMCKYCCTBEHHBIX
BOJIOKHax. BzanmopeiicTBHe LEJUTIONIO3b C HEOPTaHWYECKUMHU W KapOOHOBBIMH KHCIOTAMH —
00pa3oBaHUEe CIOKHBIX HIPHPOB.

JdemoncTpanuu. OOpasnpl yrieBOJOB W M3JCIHA W3 HUX. B3ammonaeicTBue caxaposbl C
rugapokcugoM meau (). Tlonmydyenuwe caxapara kadblius U BBIIEIEHHE Caxapo3bl M3 pacTBOpa
caxapaTa Kanblius. Peakiusi «cepeOpsHOTo 3epKajnay Uil TIIOKO03bl. B3anMojeiicTBie IitoKo3bl ¢
(yKCUHCEpHUCTOW KHUCIOTOW. OTHOIIEHWE pPacTBOPOB C€axapo3bl M MAIbTO3Bl (JAKTO3BI) K
ruapokcuay menu (1) npu narpesanuu. O3nakomienue ¢ GU3NYECKUMU CBOMCTBAMU LIEJUTIONIO3BI U
Kkpaxmana. HabyxaHnue 1nemunono3sl 1 kpaxmania B Bojie. [lomyueHrne HUTpaTa HeIIroI03bl.

JladopaTopubie onbIThl. 20. O3HaKOMJICHHE C (PU3HMUYECKHMMHU CBOMCTBAMH TJIIOKO3bI. 21.
B3aumoneiictBue rinoko3sl ¢ ruapokcuaoM menu (1) nmpu oOpIUHBIX YCIOBUSAX U IpU HarpeBaHUM.
22. B3aumMojeiicTBHE TJIIOKO3BI M Caxapo3bl ¢ aMMHAYHBIM pPacTBOPOM OKcuzaa cepedpa. 23.
KucnoTHbI THIpOIN3 caxapo3bl. 24. 3HAKOMCTBO ¢ 00pasmaMu nojucaxapuioB.25. O6HapykeHue
KpaxMaja ¢ IMOMOIIbI0 Ka4YeCTBEHHON peakiuu B Menae, xjebe, Oymare, Worypre, kieuncrepe.. 26.
3HAKOMCTBO C KOJUIEKIIMEH BOJIOKOH.

JKcnepuMeHTaIbHbIe 3agauM. |. Pacno3HaBaHue pacTBOPOB IJIIOKO3bl M IJIMLEPHHA. 2.
Onpeznenenne HATMYKS Kpaxmalia B MeJie, XJiebe, MaprapuHe.

Tema 8 A3oTcoaepxaiye coeuHEHUSsI.

Amunwi. CoctaB u cTpoeHre aMiuHOB. Kitaccudukanms, n3oMepusi 1 HOMEHKJIaTypa aMHUHOB.
Amudatnueckue  amuHbl.  AHuinuH. [lomydyeHwe  amMHHOB:  aJlKWIMpPOBaHHME  aMMHAKa,
BOCCTAHOBJICHME HHUTpocoeanHeHUN (peakius 3uHuHA). DU3MYECKHEe CBOWCTBA aMHHOB.
XUMHUYECKUE CBOMCTBA aMUHOB: B3aMMOJCHCTBUE C BOJOM M KHUCJIOTaMU. ['OMOJIOTMUYECKHUI psif
apOMaTUYECKMX AaMHUHOB. B3anmHOe BiIHMSHHE aTOMOB B MOJIEKYJiaXx Ha MpPUMEpPE aMMHUaka,
anudaTUyecKux U apoMaTU4eckux aMuHOB. [[pumeHeHre aMuHOB.

Amunokucnomer u oOenxku. CocTaB U CTPOCHHME MOJEKYJI aMMHOKHUCIOT. HM3omepus
AMUHOKHCIIOT. [I[BOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB AMHUHOKHUCIOT U €€ IPUYUHBI.
BzaumopeiicTBue aMUHOKHUCIOT C OCHOBaHUSIMHU. B3anMoIeliCTBHE aMHUHOKHMCIOT C KHUCJIOTaMHu,
oOpa3oBaHue CI0XKHBIX 3(pupoB. OOpazoBaHUE BHYTPUMOJICKYISPHBIX CONiel (OMMOISIPHOTO HOHA).
Peakius mnonukoHIeHcAMU aMHUHOKUCIOT. CHUHTETHYECKHME BOJIOKHA (KampoH, SHAHT W Jp.).
buonorunueckas posnb aMuHOKUCIOT. [IpuMeHeHrne aMUHOKHCIIOT.

benku kak mpupomHbsie OuomonuMepsl. llenTuaHas rpymnma aToMOB WM TENTHIHAS CBS3b.
[Tentuasl. benku. [lepBuunas, BropudHast M TpETUYHAS CTPYKTYPHI OeNKkoB. XMMHUECKHE CBONCTBA
OCJIKOB: TOpPEHHE, JeHATypallus, THAPOJIN3, KaueCTBEHHBbIC (I[BETHBIE) peakiuH. buonornyeckue
byHk1n 6enkoB. 3HaueHue OenkoB. UeTBepTUYHASI CTPYKTypa OENKOB KakK arperaiusi OelIKOBBIX U
HeOeNKOBbIX MoJIeKyIl. ['o0anbHas npobiaema OelnKOBOro rojI0IaHus U IYTH €€ PEILeHUsI.

Hykneunoevle kuciomsr. OOmmil 1U1aH  cTpoeHus HykiaeoTtunoB. llonartue o
MAPUMUUHOBBIX W TYPUHOBBIX OCHOBaHWsIX. [lepBuuHasi, BTOpUYHAs U TPETUYHAS CTPYKTYpPHI
monekynsl JIHK. buonoruueckas pons JJHK u PHK. I'enHas unxkeHepuss U OHOTEXHOJOTHS.
TpaHcreHHble GOPMBI KUBOTHBIX U PACTEHUH.

Hemoncrpaunu. dusnyeckue  CBOMCTBA  METWIaMMHA. ['OpeHMe  MeTWIaMHUHA.
B3aumoneiicTBue aHWIMHA U METUJIAaMUHA ¢ BOAOW U Kuciotamu. OTHolIeHne O€H30J1a U aHWJIMHA
K OpomHOil Bome. OkpammBaHWe TKaHeW aHUIMHOBBIMU KpacutensiMu. OOHapykeHue
(GYHKIMOHATBHBIX TPYII B MOJIEKYJIaX aMUHOKUCIOT. HelTpanuzanus meaouyn aMUHOKHCIOTOM.
HefiTpanuzanus KHUCIOTHI aMHUHOKHCIOTOW. PacTBopeHme u ocaxkienwe OenkoB. JleHaryparus
6enkoB. KauectBeHHsle peakiuu Ha Oenku. Moaenu monekynsl JIHK u pa3nuyHbIx BUAOB MOJIEKYI
PHK. O6pa3upl npoayKTOB MUTaHHUS U3 TPAHCTEHHBIX (POPM pacTeHU U JKUBOTHBIX; JIEKAPCTB U
MpenapaToB, U3TOTOBJICHHBIX C TTOMOIIBIO TEHHON HHKCHEPHH.

JlabopaTopubie onbiThl. 27. IlocTpoeHne mojaeneld MOJEKYJI H30MEpPHBIX AMHHOB. 28
H3roroBnenue Moeneit n3oMepHbIx MoJiekylt coctaBa C3H7NO,. 29. PactBopeHune 6enkoB B Bojie U
ux koarymsus. 30. O0HapyxeHue Oelka B KypHHOM SIHIE M MOJIOKE.

Tema 7. BuoJI0rMYeCKH aKTUBHbIE COeIMHEHUS.
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Bumamunwr. Tlonatue o ButammHax. Mx kmaccudukauus u oOo3HadeHue. Hopwmbl
noTpebaeHus BUTaMUHOB. BogopacTBopumeie (Ha mpumepe ButamuHa C) B )KUpOpPacTBOpUMBIE (Ha
npumepe BUTaMuHOB A u D) Butamunsl. [lonsTue 006 aBuTaMMHO3aX, rUnep- U FTUIOBUTAMUHO3aX.
[TpoduakTuka aBUTAMUHO30B.

@epmenmst. [lonatne o QepmMeHTaX Kak O OMOJOTHMYECKMX KaTralu3zaropax OeIKOBOH
OpUpofbl. 3HaYeHUEe B OMOJIOTMU U MPUMEHEHHE B NMPOMBINUIEHHOCTH. OCOOEHHOCTH CTPOEHUS U
CBOWCTB (JEpPMEHTOB: CEIEKTUBHOCTb M 3(P(EKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH (pepMEeHTa OT
Temneparypsl 1 pH cpensl.

TI'opmonwt. IlonsiTHEe 0 TOpMOHAX KaK OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX, BBHITOIHSIIOIINX
SH/IOKPUHHYIO  PErYJSILIMIO  KM3HEIESATeIbHOCTH opraHu3MoB. Kiaccudukanuss TrOpMOHOB:
CTEpOUIbl, TPOU3BOJHBIE AMHUHOKHUCIOT, MOJHIENTHAHBIE W OEIKOBBbIE TOPMOHBI. OTAEIbHBIC
IPEJCTaBUTENIN TOPMOHOB: 3CTPANOI, TECTOCTEPOH, UHCYJIHMH, alpeHAIMH.

Jlekapcmea. 1loHsTie o JieKapcTBaX Kak XMMHOTEPANEBTUYECKUX Mpenaparax. ['pymmsl
JIEKapCTB: CynbhaMubl (CTPENTONMA), AHTUOMOTHKH (TMICHUIWIUIMH), aclupuH. be3omacHbie
CHOCOOBI IPUMEHEHUS, JICKApCTBEHHbIE ()OPMBI. AHTHUOMOTHKH, UX KIACCU(PUKAIHS MO0 CTPOCHUIO,
TUILY U clieKTpy JeiictBud. Jucoakrepros. HapkoTuku, HapKkoMaHus U ee npoduIaKTHKa.

JdemoncTpanun. OOpa3upl BUTaMHUHHBIX IpenapaTtoB. IlonuBuramunuel. Wmmoctpanuun
dororpaduif KUBOTHBIX C pa3aMYHbIMU (opMamMH aBUTaMUHO30B. CpaBHEHHME CKOPOCTHU
pasnoxenuss HyO, mon neiictBuem ¢depMenTa (kKaranaspl) 1 Heopranndeckux karanmsaropos (KI,
FeCls, MnO,). IlnakaT wiu KomorpamMma C H300pak€HHEM CTPYKTYPHBIX (OPMYJI 3CTpaauoa,
TECTOCTEpOHA, aapeHannHa. B3aumoeicteue aapenanuna ¢ pactsopom FeCls. benkoBas npupona
UHCY/IMHA (LBETHBbIE peakuuu Ha Oenku). [lmakarbl uam kKojgorpammsl ¢ (QopMyslaMH amuja
Cynb(aHUIOBOH  KHCIOTHI, JIUTHAPO(GOIMEBOW W JIOKHOW  TUTHIPO(OIMEBONW  KHCIOT,
OCH3WINEHULMIIMHA, TETPALUKIINHA, , ACIHUPUHA.

JlabopaTopuble onbIThbl. 31. OOHapyxeHHe BUTaMHHAa A B pacTUTEIbHOM Macie. 32.
Oo6Hapyxenue ButamuHa C B 16;104HOM coke. 33. OOHapyxeHue BuTamMuHa D B jkenTke KypHHOTO
aiina. 34. depMeHTAaTUBHBIA TUAPOIM3 Kpaxmala Moj JedcTBUeM amuiasbl. 35. PasnoxeHue
HEepOKCHia BOJOpOJa oA JeicTBueM KaTanasbl. 36. McnplTaHHe pacTBOPUMOCTH aJipeHalIMHA B
Boie W consiHOM Kkuciore. 38. OOHapyKeHHWe acnupuHa B TOTOBOW JICKApCTBEHHOH (opme
(peakuuei TUIPOIM3a WM BETHOW peakiueil ¢ cynbharom Oepuiuims).

IIpakTHKyM.

KayecTBeHHBII aHaIM3 OPraHUYECKUX COCAMHEHUM.
YrieBoaopobl.

CrupTel U GEHOIBI.

ANBIIETUBI U KETOHBI.

KapOoHOBbIE KHCITOTHI.

YrieBosbl.

AMUHBI, aMUHOKHCIIOTHI, OCJIKH.

WNnentudukanus opraHU4ecKux COeAMHEHUH.
JleiicTBue (pepMEHTOB Ha pa3IUYHbIE BEIIECTBA.

0.  AnHanu3 JeKapCTBEHHBIX MPETapaToB.

RHRoOoo~NoOa,r~WONE

11 knace

Tema 1 «CTpoenne aroma»

Amom- cnoocnas _uyacmuya. SInpo M 3JEKTPOHHAS 000J0YKa. DJIEKTPOHBI U TMPOTOHHI.
Monenu ctpoenusi atoma (Tomcona, Pesepdopaa, bopa). Mukpomup u makpomup. Ksanroso -
MEXaHUYECKOE MPEJCTABICHUS O CTPOCHUU aToMa.

Cocmosanue anekmpona 6 amome. IAEKTPOHHOE 00ako U opOuTans. @opma opOuTanei (S,
p, d, f). [1aBHOE KBaHTOBOE YKCIIO. DHEPreTUYECKUE YPOBHHU M MOYPOBHH. B3aMMOCBSI3b IIIABHOTO
KBAaHTOBOTI'O YMCJIA, TUTIOB U (OpM OpOUTAJIEH U MAKCUMAaJIbHOTO YUCIIA SJIEKTPOHOB Ha MOyPOBHAX
u ypoBHsX. Ilpunnun Ilaynu. OnextpoHHas @opmyna aToMoB 3iemMeHTOB. ['paduueckue
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ANIEKTPOHHBIE (OPMYIBl M TPaBWIO XyHAA. OJEKTpOHHO-Tpaduueckue (HopMyabl aTOMOB
3JIEMEHTOB. DJEKTPOHHAsI Kilaccu(UKaLMsl 3JIEMEHTOB TI0 CeMEICTBaM.

Banenmnvie 6o3mooicHocmu _amomos xXumMuveckux 371emMeHmos. BajieHTHbIE HJIEKTPOHBI.
BanentHble BO3MOXHOCTHM aTOMOB XMMHMUYECKHUX JJIEMEHTOB KakK (DYHKUHS HX HOPMAJIbHOTO U
BO30YKAEHHOTO cOCTOsTHUS. [Ipyrue GhakTopbl, ONpeaesiolie BAICHTHbIC BO3MOXHOCTH aTOMOB:
HaJIMYUE HEMOJENEHHBIX  JJIEKTPOHHbIX map. Hanuume cBoOoanbIx opOutaneil. CpaBHeHuE
BaJICHTHOCTH M CTETICHU OKUCJICHHUS.

Ilepuoouueckuti saxon u Ilepuoduueckas cucmema xumuyeckux 2nemenmos JI. M.
Menodeneesa. Tlpennoceiiku OTKpbITUS 3akoHa. OTkpeiTHe [[. Y. MeHnaeneeBbM MepuoOInIECKOTO
3akoHa. IlepBas ¢QopmynupoBka ero. I'opu3oHTanbHas, BepTUKAIbHAs M JAMArOHAIBHAS
nepuoInYecKue 3aBUCUMOCTH. [lepronnueckuii 3akon u crpoenue atoma. M3oronsl. CoBpeMeHHOE
MOHATHE  XHUMHYECKOro dsjeMeHTa. Bropas  QopmynupoBka MNEepHOAMYECKOrO  3aKOHA.
Ilepuonnueckas cucrema U crpoeHue aroma. DU3HYECKUH CMBICI MOPSAJKOBOTO HOMEpa
3JIEMEHTOB, HOMEpPOB TIpynnbl U mnepuoaa. [IpuuuMHBl H3MEHEHHS METAIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB JJICMEHTOB B TpYIIax M MEPHOAAX, B TOM YHCIE OONBIINX U
cBepxOonpnx. Tperbst GOpMyIUpOBKa MEPUOJUYECKOrO 3aKOHA. 3HAYCHHE MEPUOAMYECKOTO
3aKOHa W NEPUOAMYECKOW CUCTEMbI XUMUYeCKuX 3neMeHToB [[. M. MeHueneeBa sl pa3BUTHS
HayK{ U TOHUMAHUS XUMUYECKON KAPTUHBI MUPA.

JdeMoHcTpanusa:pa3iniyHe BApUAHTHI IEPUOJUIECKUX TAOIHII.

Tema 2. «CTpoenne BemecTBa»

Xumuyeckasn ceazv. Edunas npupoda xumuueckou ceszu. VloHHas XuMuuecKas CBs3b U
WOHHbBIE KpHCTAJUIMYECKUEe pemeTku. KoBaleHTHash XMMHUYEcKas CBS3b U ee KiacCu(UKalus: 1o
MEXaHu3My 00pa3oBaHusA (OOMEHHBI W JOHOPHO-AKIIENTOPHBIN), MO SJIECKTPOOTPUIIATEIHLHOCTH
(monsipHasi ¥ HEMOJsIpHAst), 10 CIIOCO0Y MEePEeKPhIBAaHUS IEKTPOHHBIX OpOuTaliel (CcurmMa u mu), 1o
KpaTHOCTH (OJMHApHAs, [BOWHAs, TpoWHas, moiayTtopHas). [lodspHOCTH CBSI3M W MOJSPHOCTH
MoJieKyJibl. KpucTtannnueckue peneTky Juisi BEIECTB C 3TOM CBA3bI0: aTOMHASI U MOJIEKYJIsIpHAsl.

Meramueckass XMMHYECKasi CBA3b U €€ 0cOOCHHOCTH. DU3HUECKUE CBOMCTBA METAILIOB.
KpucTaJinueckas. BojoponHas cBsS3b UM MeXaHM3M ee o0pa3oBaHus. MexXMoNeKymspHas u
BHYTPUMOJIEKYJISIpHAsl. 3HaUCHHE.

HNonHas cBs3b. JunonbHbli  MOMEHT cBsi3u. (CBOMCTBa BELIECTB C HMOHHOM
KPUCTAJUIMYECKON PEIETKOM.

lubpuouzayus opoumanei u ceomempus monexkyn. TUMbl THOPUAN3AIUU SIEKTPOHHBIX
opOuTasnei U TeOMETpHsi OPraHUIECKUX U HEOPTAHUYECKUX MOJIEKYIL.

Hucnepcuvie cucmemul. YuncTeie BemecTBa U cMecu. Knaccudukaiiys BemecTB Mo YUCTOTE.
PactBops1. PacTBOprMOcTh. Tunel pactBopoB. KoHLieHTpalus pacTBOpoOB.

[TonstTre o aucnepcHbIX cucTemax. /lucmepcuonHast cpena u aucrepcHas ¢asa. J[eBarTb
TUTIOB CHCTEM W WX 3HAUCHHUE B TPUPOJIC U KU3HU dYesoBeka. JlucrmepcHas cucTteMa ¢ >KHUJIKOU
Cpeloii: B3BEeCH, KOJUIOMAHBIE CHCTEMbI, MX Kiaccudukauusa. 300U U Teau. MoNeKkynaspHble U
WCTUHHBIE PACTBOPBHI.

Teopusi_cmpoenus xumuyeckux snemenmos A. M. Bymaeposa. 1lpennoceuiku cO31aHUS
Teopun cTpoeHus: padorsl npeamectBeHHUKoB (K. b. [ioma, ®@. Bénep, L. ®. XKepap, ©. A.
Kekyne), cve3n ecrectBoucnbiTateneit B Illneiiepe, nuuHocTHBIE KadectBa A. M. Bytieposa.
OcCHOBHbBIE TIOJIO)KEHUSI COBPEMEHHOW Teopuu cTpoeHus. Buapl  usomepuun. M3omepus B
HEOPraHWYeCKOM XUMHUU. B3aumMHOe BIMSHUE AaTOMOB B MOJIEKYJaX OpPraHUYECKUX W
HeopraHuyecknx BemecTB. OCHOBHBIC HANPaBJICHHUS PA3BUTHS TEOPHH CTPOEHHUS - 3aBUCHUMOCTH
CBOMCTB BELIECTB HE TOJBKO OT XMMHUYECKOTO, HO M OT MX JJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO
cTpoeHus. UHIyKIIMOHHBIN 1 Me3oMepHbIN 3] dexTh. CTepeoperyaspHOCTb.

Huanexmuueckue 0ocHogvl 00WHOCMU 08VX 8e0VuuX meopuul xumuy.  J{anekTudeckue
OCHOBBI OOIHOCTH Teopuu mnepuoguuHoctu J[. V. MengeneeBa u Teopuu crpoeHuss A. M.
BytnepoBa B craHoBieHNH (pabOTHI MPEIIIIECTBEHHUKOB, HAKOTIIEHUE (DAKTOB, yyacTue B Che3aax,
PYCCKHMII MEHTAJHUTET), MpeACKa3aHuu (HOBBIX 3jJeMeHTOB- Ga, Se, Gé W HOBBIX BEMIECTB -
n300yTaHa) U pa3BUTUH (TpU HOPMYITUPOBKH).
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llonumepvl _opeanuueckue u neopzanuyeckue. OCHOBHblE TOHATHS Xxumuun BMC:
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3alnu, MoJieKyisipHas Macca. CrnocoObl MOTy4YeHHs
noauMepoB. Peaknuum  nosnmMepuzanuu U NoJdMKOHAeHcauuu.  CTpoeHue  MOJIMMEpOB:
reoMerpuueckas (GopmMa MaKpOMOJEKYJ, KPUCTAUNIMYHOCTh U aMOP(PHOCTh, CTEPEOPETYISIPHOCTD.
ITonmumeps! opranudeckue U Heopranudeckue. Kayuyku. [lmactmaccsl. Bosokna. buononumepst:
OeNIK1 U HyKJIEMHOBBIE KHCIOTHI.

JdeMoHcTpanun. Mojenu KpUCTAIMYECKUX PEWETOK BELIECTB C Pa3jIMYHBIM THUIIOM
cBs3eil. Monenu Mosiekyn paznuuHoi reomerpuu. Kpucraminyeckue pemérky anmasa u rpadura.
OOpa3upl pa3nuyHbIX cucTeM ¢ xuakoi cpenoil. Koarymsaums. Cunepesuc. Mopenu u3omepoB
CTPYKTYPHOM M TPOCTPAHCTBEHHOW u3oMmepuu. CBoicTtBa Tosyona. Koieknus miactMace M
BOJIOKOH. OOpasiipl HEOPraHWYEeCKUX MOJIMMEpOB: cepbl. llmactuueckoit, Qocdopa kpacHoro,
KBapma u Jip. Moaenu mosnekyn 6enkos u JJTHK.

JlabopaTopHble ONbITHI. 1.3HAKOMCTBO C KOJUICKIUSMM TMHIIEBBIX, MEIUIUHCKUX H
Ouonormueckux rened u 3oned. 2.03HakomiieHME C oOpa3liaMu IJIacTMacC, BOJIOKOH,
HEOPraHUYECKUX ITOJIMMEPOB.

JdemMoHCcTpauMu

Mosieny HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METAUNINYECKUX KPUCTAIMUECKUX PEIIETOK.
Mopaenu MoJeKyJ1 H30MEPOB U TOMOJIOTOB. 3. Mojenn MOJIeKyJl pa3auyHON T€OMETPUH.

PacuérHble 3a1a4u

1. Beiuucnenue MacCOBOM JOJIM XUMUYECKOTO AJIEMEHTA B COCTUHEHUH.

2. YcTraHOBJICHHE TPOCTEHIel (OpMyIbl BEIIECTBA MO MACCOBBIM JOJSIM XHMHUYECKOTO
3JIEMEHTA.

3. Beruncnenne MOJSIPHOM  KOHIIEHTPAIlMM, MAacCOBOM  JIOJIM, OOBEMHOW  JIOJIU
KOMITOHEHTOB.

Tema 3. «XuMuueckue peakuum»

Knaccupurayusa xumuyeckux peaxkyuii 8 opeanuieckou u Heopeanuyecko xumuu. Ilonarue
0 XMMHUYECKOM peakuuu, €€ OTIMYMEe OT SACPHOM peakuuu. Peaknuu amuioTponusalnuyd U
n3oMepusanuu. Peakiuu, uaymue ¢ M3MEHEHHMEM COCTaBa BEIIECTBA: [0 YUCIY M XapakTepy
pearupyromux 1 00pa3yOUIMXCsl BEMIECTB (Pa3JIOKEHUs, 3aMEIIeHUs, 0OOMEHa, COCIMHEHHS); 1O
u3MmeHenuto creneHeil okucnenuss (OBP u nwe OBP); mo temmoBomy sddexty (3k30- u
sHAOTepMUYECKHE); 10 ¢a3e (ToMO- W TeTEepOreHHbIE), MO HampaBiIeHUI0 (00paTuMble H
HEoOpaTHMBbIE); IO HCIOJIb30BAHUIO KaTajau3aTopa (KaTaIUTHUYECKHUE U HEKaTATUTHUYECKHE); I10
MexaHu3My (paJuKalbHble W MOHHBIE); 10 BHJY DSHEPruu, WHULIUUPYIOUIEH pPEaKI1io
(poToxumuyeckue, paaualMOHHBIE, NIEKTPOXUMUYECKHE, TEPMOXHUMUYECKHE).

Beposamnocms _npomekanus xumuyeckux _peaxuyuil. 3aKOH COXpaHEHMsI SHEPruu.
Buytpennss osHeprus peakuuil. TemnoBoit »ddexr. Tepmoxumuyeckue ypaBHeHus. Temiora
(oHTanmpnus) obpaszoBanus. 3akoH I'. . T'ecca. Bo3aMOXXHOCTH TpOTEKaHUS PEAKIIUNA B 3aBUCUMOCTH
OT U3MEHEHHUS YHEPTUU U SHTPOIIUH.

Ckopocmb xumuueckux peakyui. Daxmopel, srusdowue Ha ckopocms peaxyuu. ITonstue o
ckopocTH. CKOpOCTh TOMO- U T€TEPOr€HHON peakuuil. DHeprusi akTuauuu. QakTopsbl, BIMSIOIINAE
Ha CKOPOCTb pEaklMil: TpHUpOAAa pearupyrollux BeIIeCTB, KaTaJau3aTophbl, TeMIEeparypa,
KoHUeHTpauus. Karanus romo- W rereporeHHslii, UX MexaHu3Mbl. DepMEHTBI, UX CpaBHEHHUE C
HEOpPraHMYeCKUMHU KaTanuzatopamu. HWHruOutopel u kaTanutudyeckue dAnael. [loBepxHOCTH
CONPUKOCHOBEHMSI pEarUPYIOIINX BEIIECTB.

Xumuueckoe pasHosecue. [lonsiTHE O XMMHUYECKOM paBHOBECHH. PaBHOBECHbBIE
KOHLEeHTpauuu. /[uHamuuHocTh paBHOBecHs. KoHcTaHnTa paBHOBecHs. DakTOphl, BIMSIOLIME Ha
CMEILICHUE PAaBHOBECHS: KOHIIEHTpAIMs, AaBiieHne, Temneparypa. [Ipunuun Jle [llarense.

OxuciumenvbHo-60CcCmMAanO8UMENbHBLE peakyuu(OBP). Crenenp OKHCJICHUS.
Knaccudukanus peakuuii B cBeTe 3JeKTpoHHOH Teopuu. OcHoBHbIe moHATHS OBP. Metonbl
cocraBieHus: ypaBHeHuid OBP: meron smekrponHoro OanaHca, BriusiHue cpeipl Ha mpoTeKkaHue
OBP. Knaccudukauus OBP. OBP B opranndeckoil XuMHH.
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Dnekmponaumuieckas_ouccoyuayus. (3.0.) DACKTPOIUTHl U HEIJICKTPOIUTHL. MexaHu3M
3JIEKTPOJINTUYECKON JUCCOLMAIMN C Pa3JIMYHbIM BUIOM CBsI3HM. CBONCTBA KATHOHOB M AHUOHOB.
Kucnotsl, conu, ocHoBanus B cBere 3.1. CTeneHb 3.4.1 €€ 3aBUCUMOCTh OT MPUPOJBI DJIEKTPOIUTA
u ero KoHueHrpaunu. Koncranra qucconunanuu. Crynenyaras nuccouuanus. CBolWcTBa pacTBOPOB
JIEKTPOJINTOB.

Booopoonuviii_noxazamens.  {uccoumanus Boapl. Koncranrta e€ muccomumanuu. MonHOE
npousBesieHue Bojbl, Bogopoansiii nmokazarens - pH. Cpenbl BOAHBIX pacTBOPOB 3JIEKTPOIUTOB.
3HaueHue BOJOPOJIHOTO MOKa3aTelNs Uil XUMHUYECKUX U OMOJIOTMYECKUX MPOLIECCOB.

lTuodponus. Tlonsatue ruaponnsa. ['MOApOAM3 OpraHUYECKUX U HEOPIaHUYECKUX BELLECTB
(rajoreHajgKaHOB, CJIOKHBIX 2(UPOB, YIIeBo 0B, 6enkoB, AT®) u ero 3nayenue. ['uaponus coneii -
Tpu caydas. Crynenuarsiii tuaponu3. HeoOpatumbiit rugponns. [lpakTuueckoe 3HaYeHHE
TUAPOIN3A.

ITP. Ne 1 «CKOpoCTh XMMHUYECKUX PEAKLIMA. XUMUUYECKOE PABHOBECUEY.

IIP. Ne2 «Pemenue 3KciepuMEHTANBHBIX 3a/1a4 10 TeMe «[ uaposmsy.

Hemoncrpanun. IlpeBpamenue kpacHoro ¢ocdopa B Oenblii; KHCIOpPOJa B O30H.
[lonyyenue kucnopojaa U3 MEpOKCHUIA BOIOpoAa, BoAbl. [lermaparauus stanona. llemouka: P---
P,05 --- H3POg4; cBolicTBa YKCYCHOHM KHCIIOTBI, NMPU3HAKH HEOOPATUMOCTH PEAKIIMi; CBOWCTBA
METaJUIOB, OKHUCJIEHME aibJerujia B KHUCJIOTYy W COUpTa B aiuplerui. Peakuuu ropeHws,
HK30TEPMHUUECKHE peakiu (oOecrBeunBaHre OPOMHOM BOJIBI M MEpMaHraHaTa Kajus STUIICHOM,
raieHue W3BECTH M Jp.) M DHIOTEPMUYECKHE peakuuH (pa3ioKeHUE KaJUuiHOW CeIUTpHI,
Ouxpomara kanus. BsaumopeiicTBue LMHKa C PacTBOpaMHM CEPHOM M COJISIHOM KHCJIOT HpU
pa3IMYHBIX TEMIEpaTypax U KOHUEHTPALUU COJSHON KUCIIOTHI; Pa3jIOkKEHUE NEPOKCHIA BOLOPOAA
npu noMomu okcuaa Mmapranna (1V), karamasel celporo Msca u KapTtodens. BzaumoneiicTBue
[IMHKA PAa3JIMYHON MOBEPXHOCTHU (TIOPOIIKA, IBLIU, TPAHYI) C KUCIOTOW. MoIenb «KUIISILEro» CIos.
Cwmemenne paBHoBechss B cucreMe Fe>'+3CNS'= Fe(CNS)s; OMbLICHHE IKHDPOB; PEaKIHH
stepudukanmu. 3aBUCUMOCTh creneHu O.J[. ykcycHOM Kucnotel oT pa3baBneHus. CpaBHeHUE
CBOMCTB PAacCTBOPOB CEPHOM M CEPHUCTOM KMCIIOT; MyPaBBMHOM M YKCYCHOHM KHCIJIOT, TUAPOKCHUAA
autusa. Kamms u Hatpus. MHaukatopel UM HM3MEHEHHME MX OKPACKM B Pa3IUYHBIX cpefax.
NunukatopHast Oymara u e€ MCHOJb30BaHUE IS orpezesieHus pH  CIIOHBI, KeTyI0YHOTO COKa,
JIPYTHX COKOB OpraHu3ma uyenoBeka. CepHOKHCIBI M (EepPMEHTATUBHBIN THUIPOIHU3 YIIIEBOJOB.
['uaponu3 kapOoHATOB, CyNb(aTOB, CUIIMKATOB IIEIOYHBIX METAIOB; HUTPATOB IIMHKA WJIM CBUHIIA
(). Tuaponus kapOuma KaabIys.

JlabopaTopuble onbIThl. 1.Ilomydenne kucioposa pas3ioKeHHeM MEepPOKCHAa BOJIOpOa U
nepMmaHraHara kanus. 2.Peaknum, waymme ¢ oOpa3oBaHMeM Ocajaka. ra3a, BOJABI s
HEOPraHWYECKHX M OpraHudeckux kucior.3.Mcnonp3oBaHue WHAMKATOPHOW OyMaru s
onpeneneHus: pH citoHBI, XKenyJo4uHOro coka. 4.PaznuyHble caydan rUAPOIN3a COJICH.

PacuérHble 3agaun

1. Pacuér no TepMOXMMHYECKUM YPaBHEHUSM.

2. Beraucienne TermoBoro 3¢ ¢ekra peakiuy 1Mo TEIUIoTe 00pa30BaHUs pearupyromux
BEILECTB.

3. Ompenenenne pH pacTBOpa 3a1aHHON MOJIIPHOW KOHIICHTPAITHH.

4. HaxoxaeHne KOHCTaHThl paBHOBECHS PEaKIIMU [0 PABHOBECHBIM KOHIICHTPAIUSIM.

Tema 4 «BenecTBa U HX CBOMCTBAa»

Knaccuguxayus neopeanuueckux _gewiecms. [Ipoctele W CIOXHBIE BELIECTBA.
biaroponnbie rassl. CrnoxHble BelecTBa: OWHApHBIE COEAMHEHHUS (OKCHJIBI, TaJOTEHU/IBI,
Cynb(GUIBI U T.1I.), THIPOKCH]IBI, COIIH.

[TonsiTe 0 KOMIUIEKCHBIX coeauHeHusX. KoopaumHarmonHoe 4yucio, ctpoeHue. JloHopHO-
aKIENTOPHOE B3aUMOJIEUCTBHE, TUCCOIMAIMS, TPUMEHEHUE.

Knaccupurayusa opeanuueckux sewecms  YTIeBOIOPOAbl U KIACCHU(PHUKAIUS BELIECTB B
3aBUCHUMOCTH OT CTPOCHHUS YIIepoaHON menu (amupaTudeckue U IUKINYECKHe) U OT KPaTHOCTU
cBs3edl (TpenenbHbIE W HempeaenbHble). ['omonoruueckui psa. [IpousBoaHbIe YIiIeBOAOPOIOB:
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TaJIOTeHATKAHbI, CHUPTHI, ()EHOIBI, ANBACTHABI U KETOHBI, KapOOHOBBIC KHCIOTHI, MPOCTHIE U
CJIOKHBIE 2(UPHI, HUTPOCOSANHEHUS, aMUHBI, aMHHOKHUCIIOTHI.

Memannvi. [lonoxeHne METawIOB B NEPUOAUYECKOW CHUCTEME M CTPOCHHE HX aTOMOB.
[IpocThie BelleCcTBa-METAIIBI: CTPOCHUE KPUCTALIOB U METAUIMYECKass XHUMHUYECKass CBA3b.
[Tonumopdusm. DeKTpoXuMUIecKuid psit HanpsokeHuid. O0mue pu3ndeckrue CBOMCTBAa METALIOB.
deppoMarHeTUKH, IMapaMarHEeTUKH, AUaMarHeThkd. OOIue XUMHUYECKHE CBOWCTBA METAJIOB:
B3aUMOJICHCTBUE C HEMeTaUlaMd (KUCIOpPOAOM, TaJIOr€HaMH, CEpoi, a30TOM, BOJOPOAOM), C
BOJIOM, KHUCJIOTaMH, PaCTBOpaMHU COJICH, CO IIEJI0YaMH, B3aUMOJCHCTBUE aKTHUBHBIX METAJIOB C
OpraHuyecKUMH BemecTBaMu. OKCHABI U THAPOKCUIB METAIOB. 3aBHCHUMOCTh CBOMCTB 3THX
COCJIMHEHUN OT CTENEHEH OKUCICHUS METAJIOB. 3HAYEHUE METAJIOB B MPUPOAE M KU3HU
opranu3moB. [lonyuenue meTamios.

Kopposus memannos. _Ilonsitue koppo3un. XUMUYECKasT KOPPO3Us. DIECKTPOXUMHUYECKAS
Koppo3us. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

Obwue cnocobwvl noayuenus memaniog. MeTauibl B MPUPOJIC. METALUTYPTUS U €€ BHJIBIL:
MUPO-, TUIPO-, IEKTPOMETAILTYPrusi. DIEKTPOIN3 PACIJIaBOB U PAaCTBOPOB COCMHEHUN METaJIOB
1 €r0 3HauYCHHE.

Memannvl  2nasuvix  nodzspynn. Illenoynbie  METaJLIBI. bepwumii,  Maruui,
HIEJI0YHO3EMENbHbIE MeTalUIbl. AmtoMuHuil. CtpoeHue atoma, nonoxenue B [ICXD, nomydenue,
bu3nYecKrue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE.

Memannvt _nobounvix nodepynn. Menb, XpoMm, IHUHK, Mapradern. Ilomoxenue B [ICXD,
du3nYecKue U XMMHYECKUE CBOMCTBA, MOJYYCHHE U NMPUMEHEHHE. XapaKTePUCTHUKA BaXKHEUIIINX
COEeIMHEHUI.

Hememannvi. IlonoxeHne HEMETAIIIOB B EPUOJAUYECKON CHCTEME, CTPOEHUE MX aTOMOB.
DJIEKTPOOTPULIATETBLHOCTb. AunnoTponusi. biaroponnsie ra3pl. XHMMHYECKHE CBOMCTBa
HEMETAJIJIOB.

OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA. BogopoHbIE COEAMHEHNUST HEMETAILIIOB.
OO0m1as XxapakTepucTUKa OKCUAOB M THIPOKCUIOB HEMETAIIJIIOB.

lanmorensl, xanbkoreHsl, a3oT, Qocdop, yraepon, kpemuuid. [lomyuenue, cBoiicTBa,
MIpUMEHEHHUE, HaXOXK/AeHue B npupoje. CuanmKaTHas NPOMBIIIICHHOCTb.

Kucnomul opeanuuecxue u neopeanuueckue. CocTaB, HOMEHKJIATypa, KiIacCU(pUKALIUS
OpPraHWYECKUX W HEOPTaHMYECKUX KHUCJIOT. [Tonyyenne BaXHEMIIUX OpPraHUYECKUX U
HEOPraHMYECKUX KHUCIOT. XHMHUYECKHUE CBOICTBA: C MeTajulaMH, OCHOBHBIMH M aM(OTEpHBIMU
OKCHJAMHU M TUAPOKCUIAMH, C COJIIMU, 0Opa3oBaHUE CIOXKHBIX 3PUpoB. OCOOEHHOCTH CBOMCTB
KOHILIEHTPUPOBAHHOW CEPHOW U a30THOM KHUCIIOT.

OcHosanus _opeanuyeckue u Heopeanuyeckue. (CocTaB, HOMEHKIATYp, KJIacCHU(PUKAIHS
OpPraHMYECKUX U HEOPraHMYeCKUX OCHOBaHUI. (OCHOBHBIE CMOCOOBI MONYYEHHUS THIPOKCHIOB
METAJJIOB, aMMHaKa U aMUHOB. XMMHYECKHE CBOICTBA IIEJIOYEH M HEPACTBOPUMBIX OCHOBAHUMU.
CaoiicTBa 6ECKUCIOPOAHBIX OCHOBAHMIA: aMMHaKa 1 aMUHOB; HEPACTBOPUMBIX OCHOBAHUIA.

Amgomepnvle opeanuueckue u neopeanuyeckue coedurenus.  CrocoObl TOIYYSHUS
aM(OTEepHBIX COCTUHEHHM, X XMMHUYECKHUE CBOICTBA.

Tenemuueckas cesa3b _mexncoy KIACCAMU _OPSAHUYECKUX U HEOPSAHUYECKUX COCeOUHEHU.
[loHsiTHE O TEHETUYECKOW CBSA3M U TEHETHMUECKUX psiaX B HEOPTaHMYECKOW M OPraHMyYecKou
XUMUU. ['eHeTHdyecKkue psAnbl MeTauia (Ha TpUMeEpe Kalblus W JKeJe3a), HeMeTauia (cepbl U
KpEMHUS), TEepPEeXOJHOro dsJeMeHTa (UuHKa). ['eHeTnuyeckue psAAbl U TEHETHYeCKas CBSI3h B
OpTraHWYECKON XUMUH (COSTMHEHHUS IBYXaTOMHOTO yTiiepo/ia). EMMHCTBO MHUpa BEIECTB.

ITP. Ne 3 «Ilomyuenue ra3oB 1 U3y4E€HHUE UX CBOMCTBY

IIP. Ne 4 «Penienue 3KCrIepuMEHTAIBHBIX 33/1a4 IO OPTAaHUYECKON XUMUW»

IIP. Ne § «Pemenue skcriepuMeHTaIbHBIX 33/1a4 IO HEOPTaHUYECKON XUMUM

IIP. Ne 6 «CpaBHEHME CBOWCTB OPraHM4YECKUX M HEOPTAHUYECKUX COECUHEHUI»

IIP. Ne7 «I'eHeTnueckass CBsI3b MEXAY KIacCaMH HEOPTaHWYECKUX M OPraHUYEeCKHX
COECTUHEHUI
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Jemoncrpanuu. Komnekius «Knaccupukanus HEOpraHMUECKUX BELIECTB» U 00pasIlbl
npencraButeneil kiaccoB. Komnekuus «Knaccupukanuss opraHMYecKMX BELIECTB» U 00pasLibl
IIPEACTABUTENEH KJIACCOB. MoIenu KPUCTAIIMYECKUX pelIETOK MeTa/IoB. KoJiekuus MeTauioB ¢
pasHbIMU (u3ndeckuMu cBoiictBamMu. CHHTE3 XJIOPOBOAOPOAA U PaCTBOPEHHE €ro B Boje. B3aum-
HOE BBITECHEHUE TaJOT€HOB W3 UX coeluHEHuH. [losydeHue amIOTPONHBIX BHUIOU3MEHEHMM
KHCIIOpOJa U CEpBI. Bs3aumopneicTeue ceppl ¢ BOAOPOJOM H  KHCIOponoM. J[leficTBue
KOHLEHTPUPOBAHHON CEpPHOM KHUCIOTHl Ha METaUlbl (LMHK, MEJb) U OpPraHWYECKUE BEILECTBA
(uemmrono3y, caxapo3dy). PacrtBopenume ammuaka B Boje. [losydeHune a30THOM KHCIIOTHI M3
HUTPATOB M O3HAKOMJICHHE C €€ CBoilcTBaMH. TepMuUecKoe pa3joKEHUE COJeHl aMMOHUS.
[Tonyuyenne oxcupa yraepona (I1V), B3aumopelcTBHE €ro ¢ BOJOW M TBEPABIM THAPOKCHIOM
HaTpud. Ilomyuenune kpeMHHeBON KuCIOTHl. O3HAKOMJIEHHE ¢ O0Opa3liaMM CTEKJa, KEpaMUYECKHX
MaTEepUaOB.

JlabopaTopHbIe ONbITHI

1.ITpeBpaienre kapOoHaTa KajablMsl B TUAPOKapOOHAT U I'MIpoKapOoHara B KapOoHar. 2.
W3ydyeHne CBOMCTB coistHOW KUCHOTHL. 3. O3HaKkomJIeHHE C cepol M €€ NPUPOIHBIMU
coequHeHusimu. 4. Pacno3HaBaHue xyopua-, cyiabpar- M KapOOHaT-MOHOB B pacTBope. 3.
B3aumoneiictBue coneld aMMOHMS co IIENOYbt0. 6. O3HAKOMJIEHHE C Pa3JIMYHBIMU BUAAMH
ynoOpenuil. KauecTBeHHBle peakMM Ha COJM aMMOHUS M HuUTparel. 7. Pemenue
HKCIIEPUMEHTAJIbHBIX 33]1a4 Ha paclio3HaBaHue BewecTB. 8. O3HAKOMIIEHUE C Pa3IM4YHbIMU BUIaMU
ToruBa. 9. Pacno3naBanue kapOOHATOB U I'MIPOKapOOHATOB.

PacyerHble 3a1a4u.

1.Beruucnenue Maccsl Wi o0beMa MPOJYKTOB IO U3BECTHON Macce WM 00beMY UCXOIHbBIX
BELIECTB, COJIEPIKALLEr0 IPUMECH.

2.BplunciieHne Macchl BELIECTBA, €CJIM U3BECTEH IPAKTUYECKHM BBIXOJ M MaccoBasi 10JIs €ro
OT TEOPETUYECKOTO.

3. Beruncnenue no XMMUYECKUM YPaBHEHHUSAM, €CJIM OJHO U3 PEarupyoluX BEIIECTB JaHO B
U30BITKE.

4. KomOMHUpPOBaHHBIC 3a/1a4H.

Tema 5. «Xumus B :KU3HH 00111€CTBa»

Xumus u npouzeodocmeo. XUMHUYECKash MPOMBIIUIEHHOCTh M XHMHYECKas TEXHOJIOTHS.
ChIpbe UIsl XUMUYECKON MPOMBIIIIEHHOCTH. DHEPIusl UIsl XUMUYECKOro Mpou3BocTBa. HayuHsie
IPUHLMAIBL XUMUYECKOTO IPOMU3BOJACTBA. 3allUTa OKPYXKAIOUIEW cpeAbl M OXpaHa TpyAa IpHU
XUMHYECKOM Npou3BoJcTBe. OCHOBHBIE CTaJWM XMMHYECKOTO MNpOM3BOACTBA. I[Ipon3BoacTBO
aMMMaKa U MeTaHoja. HaHOTeXHOMOrusl 1 GMOTEXHOIOTHSL.

Xumus cenvckoe xo3aticmeo.  XUMU3alUs CEIbCKOT0 Xo3siicTBa u ee HanpasieHus. (I1T1K).
Ynobpenuss u ux kiaccudukanus. XUMHYECKHE CpEICTBA 3alllUThl pacTeHud. Xumu3auus
KUBOTHOBOJICTBA.

Xumus u sxonocus. XUMUYECKOE 3arpsa3HEHUE OKpyXkarollei cpeasl. OxpaHa rugpochepbl
OT XMMMUECKOTO0 3arpsizHeHnsa. OxpaHa MouBbl OT XUMUYECKOTo 3arpsi3HeHus. OxpaHa atMocgepbl
0T XHMMHYecKoro 3arpssHeHus. OxpaHa ¢iaopsl M (ayHbl OT XHUMHUYECKOTO 3arps3HEHUs.
buoTtexHonorus v reHHasi HUHKEeHepusl.

Xumusi_ u_noeceouesnas odicuznv _uenosexa. JloMaimiHss anTeka. MOoOIOIMHME W YHCTSIIUC
cpenctBa. CpeacTBa 00pbObI ¢ OBITOBEIMU HaCEKOMBIMU. CpelicTBA JIMYHON TUTHEHBI U KOCMETUKH.
XuMus ¥ numa. MapKMpoBKa yNakOBOK INMHUIIEBBIX M TMTMEHWYECKUX INPOJYKTOB M YMEHHME HX
YUTaTh. DKOJOTUS KUIUIIA. XUMHUS U TeHETHKA YeI0BeKa.

JeMoHcTpanuu. Mogenn mpOM3BOJACTBA CEPHOM KHUCIOTBI M aMMuaka. Koseknus
ynobpenuit 1 nectuuuoB. OOpa3ibl CpeACTB OBITOBOM XMMHMM U JIEKAPCTBEHHBIX IpErnapaToB.
Buneomarepuainsl, 1eMOHCTpUPYIOLIHE OMO- U HAHOTEXHOJOTHH. KOJIeKIHs YUCTAMMX U MOIOIIIMX
CpEICTB

JlaGopaTopHbie onbIThl. 1.O3HaKOMIIEHHE C KOJUIEKLMEH yZOOpeHWl M TNeCTHIMIOB.
O3zHakomyieHHe ¢ o0pa3lamMu CpelICTB OBITOBOM XMMUHU U JIEKAPCTBEHHBIX Ipenapatos. 2.J3yuenue
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MEXIYHAPOJAHONH CHUMBOIIMKH MO YXOIY 32 TEKCTUIBHBIMU W3JIEIHSIMH M MAPKHUPOBKU MHUIICBBIX
MPOJYKTOB

Tema 6. IloBTOpeHue U 00001IeHHEe 32 KYPC CpedHell IIKOJbI. PeleHue pacdyeTHbIX
3agau»

TemaTuueckoe IIAaHUPOBaHUE

10 xaacc
NeNe Koia-Bo | B ToM uncie
m\n | HaumeHoBaHue TeMbI 4acoB | ppakr. KOHTP.
padoTel | padoThl
1 BBenenue 5
2 Tema 1. Ctpoenue u knaccuukanus opraHuueckux | 13 1
COCIMHEHUN
3 Tema 2. Peakiiuu opraHn4ecKuX COCTMHCHHUI 10 - 1
Tema 3. YriieBo10poas! 34 1 1
4 Tema 4. CiupTsl 1 heHOITBI 11 1
5 Tema 5. Aspaeruasl 1 KETOHBI 12 1 1
Tema 6.KapOoHOBBIE KHCIOTHI, CIOXHBIE 3(upsl u | 16 1 1
JKUPBI.
Tema 7. YraeBoasl 11 1 -
5 Tema 8.A30TconepKamye COCAMHEHUS 16 2 1
6 Tema 9. brooruyecky akTUBHBIC COSIUHEHMS 8 2 1
Hroro: 136 10 6
TemaTnueckoe miaanupoBanue 11 kiaace
Ne HaunmeHnoBaHmne TeMbl Koa-Bo | B Tom 4mcie
yacos | [Ipakr. Kourp.
padoTr pador
1. Tema 1. «CTpoeHne aroma 14 1
2. Tema 2. «Ctpoenue BemiectBa. J[lucnepcHele | 22 1
CHCTEMBI.
3. Tema 3. «Xumuueckue peaknm» 27 2 1
4, Tema 4. «BemecTBa 1 UX CBOICTBaY 52 5 2
5. Tema 5. «Xumus 1 o0IIECTBO» 13
6. IToBTOopenue u o0600meHHEe 3a Kypc cpenHeil | 4 1
ITKOJTBI. Perenne pacyeTHbIX 3ajad.
Hroro 132 7 6

[TacblHOK  Moanucaro
undposon

Bﬂa,ﬂ,l/lMl/l [ noanucso:

MacbiHOK Bnagnmup

EBrEH beBW EsreHbeuy
[laTa: 2022.11.08
Y 15:26:08 +03'00'
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