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[NOSACHUTEJIBHASA 3AITNCKA.

Pabouast mporpamma ydueOHOTO Tpenmera «Xumus» (yriryOJleHHBIM YpOBEHB) pa3paboTaHa Ha
YpOBEHBb CpeIHEro o0Iero oOpa3oBaHUs Ha OCHOBE TpeOoBaHU (heepaibHOrO TOCYIApPCTBEHHOTO
00pa30BaTEeNLHOTO CTaHAAPTA, MPUMEPHOH MPOTPaMMBI 10 YUeOHOMY MpeaMeTy «XUMHs», C y4eTOM
paboueii mporpammsl Bociimtanus (I1pukaz Munmnpocsemenus Poccun ot 11.12.2020 Ne 712).

Copepxanue MporpaMMbl HAIPaBIEHO Ha JOCTIDKEHHE pPE3YyJIbTaTOB OCBOCHUS OCHOBHOM

o0pa3oBaTeNbHOW MPOTPaMMBI CpeAHEro ooOmiero oOpa3oBaHMS B YacTH TpeOOBaHMM, 3aJaHHBIX
(denepabHBIM TOCYAPCTBEHHBIM 00pa30BaTeNIbHBIM CTAHAAPTOM CPEIHEro 00IIero oOpa3oBaHUS K
peaMeTaM eCTeCTBEHHO-HAYYHOTO IIUKIIA.

ConepxaHuie TMpOTpaMMbl HMMEET OCOOCHHOCTH, OOYCIIOBJICHHBIC, BO-TIEPBBIX, 3a/Ja4aMu
pa3BUTHS, OOY4eHHS W BOCHHUTAHUS YYaINXCs, 3aJlaHHBIMH COIIMATbHBIMH TPEOOBAHUSMHU K YPOBHIO
pa3BUTHS WX JIMYHOCTHBIX M TO3HABATENBHBIX KAauyeCTB; BO-BTOPBIX, MPEAMETHBIM COJEpKaHUEM
OCHOBHOTO 00IIero o0Opa3oBaHUs; B-TPETBUX, INCHXOJOTHYECKUMHU BO3PACTHBIMH OCOOCHHOCTSIMHU
00yJaeMbIX.

B cucreme ecrecTBEHHOHAy4HOro OOpa3oBaHUS XUMHUS KaK Y4eOHBIH MpeIMeT 3aHUMAaeT
BaXHOE MECTO B TO3HAHWH 3aKOHOB MPHUPOIBI, (OPMHUPOBAHWN HAYYHON KapTUHBI MHpPA, CO3JaHUU
OCHOBBl XMMHYECKHX 3HAaHHUH, HEOOXOJWMBIX IS TOBCEJHEBHON >KHM3HM, HABBIKOB 3JI0POBOTO U
0e30MacHOTO U YelOBeKa W OKpYKalolmled ero cpeabl oOpa3a JKM3HM, a TAaKKe B BOCIHTAHHUH
9KOJIOTHYECKOU KYIbTYpHI.

VYcrmenrtHocTh 3ydeHus] XMMHUH CBSI3aHA C OBJIAJICHHEM XWMHUYECKUM SI3BIKOM, COOJIOIEHHEM
mpaBuil  Oe3omacHOW pabOThl MpPU  BHINOJHEHHMM XHMUYECKOTO JKCIEPUMEHTa, OCO3HAHUEM
MHOTOYHCIICHHBIX CBSI3€i XUMUU C IPYTHUMH MPeAMETaMH LIKOJIBHOTO Kypca.

[Iporpamma BkJtOUaeT B ce0S OCHOBBI HEOPTaHMYECKOM, OOImIed W OpraHUYECKON XHMUHU.
I'maBHOUM wuaeeil mporpaMmbl sIBISETCS cO3/JaHuEe 0a30BOr0 M YIUIYyOJIEHHOTO KOMILIEKCA OIMOPHBIX
3HAHUN M0 XUMUH, BBIPAXKEHHBIX B ()OpME, COOTBETCTBYIOIIEH BO3PACTy O0yUJaOLIUXCsl.

N3ydeHrne XxumMuu Ha yriiyOJIeHHOM YpOBHE IpEJIoJiaraeT MojJHoe OCBOeHre 0a30BOro Kypca u
BKJIIOUAET pacIIUpeHHe MPeIMETHBIX Pe3ylIbTaTOB U COAEP KaHMsI, OPUCHTHPOBAHHOE Ha MOATOTOBKY K
noclieayomemMy npopeccuoHaIbHOMY 00pa30BaHUIO; pa3BUTHE HHAWBUIYAIbHBIX CIIOCOOHOCTEM
oOyuaronuxcs myreM OoJiee IIyOOKOro, 4eM 3TO MpeaycMaTpuBaeTcs 0a30BbIM KypCcOM, OCBOCHHUS
OCHOB HAayK, CHUCTEMAaTHYECKUX 3HAHUW; YMEHHE NPHUMEHSTHh MOJYYCHHbIC 3HAHUSA JJS PeIleHUus
MPAKTUYECKUX U y4eOHO-HCCIeIOBaTeNIbCKUX 3a/ad B M3MEHEHHOH, 398 HecTaHAapTHOW CHUTYyalluH;
YMEHHE CUCTEMaTH3UPOBaTh U 00001aTh MOMydeHHbIe 3HaHUA. V3ydyeHue mpenMera Ha yriiybJeHHOM
ypOBHE TMO3BOJSIET copMHpOBaTh y OOYYaIOIIMXCS YMEHHE aHaJM3UpOBaTh, MPOTHO3UPOBATH U
OIICHUBATh C TMO3UIUHU IKOJOTUYECKOW OE30MacCHOCTH MOCIEICTBUS OBITOBOW U MPOU3BOJCTBEHHOMN
JeSITENLHOCTH YEJIOBEKa, CBA3aHHOM C MOJIyueHUEM, IPUMEHEHUEM U NepepabOTKON BEIIECTB.

B u3yuenuu kypca 3HauMTEIbHAS POJIH OTBOJUTCS XUMHUUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO
NPAKTUYECKUX U J1abOpaTOpHbIX paboOT, OMMCAHHUIO pPE3YIbTaTOB YUYEHHMUECKOTO SKCIEPUMEHTA,
COOJIIOJICHUIO HOPM U NTpaBUiI 0€30MacHOM paboThl B XUMUYECKOH 1Tab0opaTOpHH.

Peanu3anus naHHOW mporpammsbl B Ipolecce OOy4YeHHs MO3BOJMT OOYYarOUIMMCS YCBOUTH
KJIIOUYEBbIE XUMHUYECKHE KOMIIETEHIIMM M TOHATh POJIb M 3HAUYEHUE XUMHM Cpelu APYruX Hayk o
IpUpO/IE.

Wzyuenne mpeamera «XuMus» B dYacTH (HOpPMHUpPOBaHHS y OOydaromuXcs Hay4YHOTO
MHUPOBO33PEHHUS, OCBOEHHUS OOIICHAyYHbIX METOJ0B (HAONIOJeHHE, W3MEpEHHe, SKCIEPHUMEHT,
MOJICIUPOBAHUE), OCBOEHHUS MPAKTUYECKOTO MPUMEHEHUS HayuyHBIX 3HAHUH OCHOBAaHO Ha
MEXIpPEIMETHBIX CBI3AX ¢ mnpeameramu: «buonorusy», «['eorpadusy», «Hctopus», «JIuteparypay,



«Marematuka», «OCHOBBI 0€30MaCHOCTH IKU3HENEATEIbHOCTHY», «Pycckuit s3bik», «Dusukay,
«DKOJIOTHS.

C yuerom cnemudukn ydeOHOro mnpenMera «XUMHS» MeJIMH NpPeAMeTa Ha YpPOBHe
cpenHero o0Iero 00pa3oBaHuUs SBISIOTCS:

1) chopMUpPOBAaHHOCTH CHUCTEMBI 3HAHUH 00 OOMIMX XUMHYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX;

2) chOpMHPOBAHHOCTH YMEHHH HCCIEIOBATh CBOWCTBA HEOPTaHUYECKUX M OPraHMYECKHX
BEIIECTB, OOBACHATH 3aKOHOMEPHOCTH TPOTEKAHWs XUMHYECKMX pEaKUuid, MPOTrHO3HPOBATH
BO3MO’KHOCTB MX OCYIIECTBJICHHUS;

3) BnaseHNe YMEHUSMU BBIIBUTaTh TUIOTE3bl HA OCHOBE 3HAHUN O COCTaBE, CTPOCHUH BEIIECTBA
M OCHOBHBIX XHMHYECKHX 3aKOHaX, TIPOBEPATh MX OKCIEPHUMEHTAIBHO, (QOPMYIHpYys IIeTh
WCCIIEIOBaHUS;

4) BajgeHWE METOJAMH CAaMOCTOSITENIPHOTO IUIAHWPOBAHUS W TPOBEJCHUS XUMHUYECKHUX
AKCIIEPUMEHTOB C COOJIOJICHHEM TMpaBWi Oe30macHOi pabOThl C BemIeCTBAaMU W J1aOOpPATOPHBIM
o0opynoBaHuEeM; CQOOPMHPOBAHHOCTH YMEHHWI ONWCAHWS, aHAM3a W OIECHKH JOCTOBEPHOCTH
MIOJIyYE€HHOTO Pe3yJIbTaTa;

5) chopMupoBaHHOCTH YMEHHWH TNPOTHO3MPOBATH, AHAIM3UPOBATH WM OICHUBATh C MO3UIHN
IKOJIOTUIECKOH 0e30MacHOCTH MOCIECTBHS OBITOBOM M TPOM3BOJCTBEHHON AEATEIHHOCTH YEIOBEKA,
CBSI3aHHOU C TIEpepabOTKOM BEIIECTB.

Bonpmoii BKiIag B JOCTHKEHHE ITUX IIENIeH CpeaHero oomero oOpa3oBaHUS BHOCHUT U3y4YCHHE

XMMHUU Ha YrIIyOJICHHOM YPOBHE, KOTOPOE MPU3BAHO 00ECTICUUTh:
* (opmupoBaHUE CHCTEMBI XMMHUYECKUX 3HAHUI KaKk KOMITOHEHTa HE TOJBKO €CTECTBEHHOHAYYHOU
KapTHUHBI MUPA, HO U HAYYHOU KapTUHBI MUDA;
* pa3BUTHE JMYHOCTU OOYYAIOUIMXCS, UX MHTEIUIEKTyaJlbHOE U HPABCTBEHHOE COBEPLICHCTBOBAHHE,
(dbopMHUpOBaHHE Y HUX T'YMAaHUCTUYECKHX OTHOILIEHUH U 3KOJOTUYECKH 11€J1eCO00pPa3HOTO MOBEACHUS B
OBITY U TPY/ZOBOH AEATEIHHOCTH;
* BBIPA0OTKY y 00y4aromuxcsi MOHUMaHUs OOIIECTBEHHONW MOTPEOHOCTH B PAa3BUTUU XHMHH, a TaAKKe
(dbopMHUpOBaHHE Y HUX OTHOILIEHHUS K XMMHUU KaK BO3MOXKHON obOnacTu Oynyuied npodeccuoHalIbHOM
JEeSITEeNIbHOCTH UJIH JIEATEIbHOCTH, B KOTOPOI XUMUYECKHUE 3HAHUS UMEIOT MPOPHINPYIOUIHIl cTaTyc;
* (hopMupoBaHNE HABBHIKOB JKCIEPUMEHTAIBHON U HMCCIEAOBATEIbCKON NEATENIbHOCTH, YCHEIIHOTO
ydacTus B MyOJIMYHOM MPEACTABICHUU PE3YIbTaTOB TAKOU JIEATEIBHOCTH;
* BO3MOXXHOCTh YYacTHSi B XUMHYECKHX OJUMIIHMANaX pPAa3JIUYHBIX YPOBHEW B COOTBETCTBUU C
KEJIaeMbIMH pe3yJibTaTaMH M aJIeKBaTHOM OLIEHKON COOCTBEHHBIX BO3MOKHOCTEH;
* (opmupoBaHHE yMEHUU O€30MACHOTO OOpaIeHHs C BELIECTBAMM, HCIOJIb3YEeMbIMU B OBITY U
MIPOU3BOJICTBEHHOM cdepe;
* yMeHUE OOBSICHATh OOBEKTHI U MPOLECCHl OKPYXAIOMIeH Cpeabl — MPHUPOAHOHN, COLMAILHOM,
KYJIBTYPHOU, TEXHUYECKOU, — UCHOIB3YS ISl 3TOTO XUMUYECKUE 3HAHUS;

* IOHUMaHHE IEHHOCTH XUMHUYECKOTO SI3bIKa, BEIPAXKEHHOTO B BEpOATBLHOM U 3HAKOBOH (hopMax, Kak

COCTaBHOM YacCTH peueBOM KyJIbTYPbl COBPEMEHHOTO CHEIMATNCTA BBICOKON KBaIH(PUKALIUK.

IIpenmer «Xumus» (yriyOJeHHbI ypOBEHb) BXOAUT B 00pa3oBaTeNbHYIO 00JacThb
«EctecTBeHHO-HayuHble MpeameTb». deaepanbHblii 0a3UCHBIA Yy4eOHBIN IJIaH OTBOAWUT HA U3ydEHHE
yueOHoro npeaMera «XuMus» 1o 5 yueOHbIX daca B Hezento B 10 u 11 kiaccax.

B pamkax peanusanuu nporpamMMbl yueOHOTO IpeaMeTa MpaKTHYecKas 4acTh pean3yercs 3a
CUeT HCIOJIB30BaHMUSA PECYpPCOB IIKOJBHOTO KBAaHTOpHyMa. Peanmmsyemoe mnpeaMeTHOe coJepiKaHue
BBIJIEJIEHO KYPCUBOM B pasziesie nmporpamMmsl - «CoaepKaHuey.

Peanuzanuss ydyeOHOro Kypca MpeamnojiaraeT aKTUBHOE HCIOJb30BAHHE Ha  YpOKax
MHTEpPaKTUBHBIX (opM paboThl ¢ ywammumuca. Ha ypokax B COOTBETCTBHU C NMPOrpaMMON pPa3BUTHUS



YV, paOoueil mnporpaMMoil BOCIHUTaHHMS HCIIOJIB3YIOTCA ClEAylomue (GOpPMBI  COBMECTHOU
JEATEIbHOCTH YYaIIUXCS: MTPOBble (OPMBI, TPYIIIOBBIE U HapHbie (OpPMBI pabOTHI, UCIOJIB30BaHHUE
3TaroB OPraHU3alMyU NPOEKTHONW U UCCIEA0BATEIbCKON 1EATEIBHOCTH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPEJAMETA.

1. JInuHOCTHBIE pe3yabTaThI:

e JIuyHOCTHBIC pe3yNabTaThl B cepe OTHOIICHWH 00yJaromuxcs K cede, K CBOEMY 3J0pPOBBIO, K
[IO3HAHUIO ceOsl:

— OpHUEHTalus OOYYaroUIUXCsl Ha JOCTH)KEHHE JIMYHOTO CYACThs, PEAIM3AIMI0 TMO3UTUBHBIX

KU3HEHHBIX TIEPCIEKTUB, WHUIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTh M CIOCOOHOCTH K

JTUYHOCTHOMY CaMOOIIPEAETIEHUIO0, CIMOCOOHOCTh CTAaBUTh LIEM M CTPOUTH >KU3HEHHBIC IUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh OOecnednTh cebe M CBOMM OJIM3KUM JIOCTOMHYIO JKHU3HB B IPOIECCE

CaMOCTOSTENBHOM, TBOPUECKON U OTBETCTBEHHOW JNEATEIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIMIMXCS K OTCTAMBAHUIO JIMYHOTO JTIOCTOMHCTBA, COOCTBEHHOTO

MHEHHS, TOTOBHOCTh M CIOCOOHOCTh BBIPaOAThIBaTh COOCTBEHHYIO MO3HIIMIO IO OTHOIIEHUIO K

0OIIIECTBEHHO-TIOJTUTHYECKIUM COOBITHSIM TPOIIJIOTO ¥ HACTOSIIIETO Ha OCHOBE OCO3HAHUS W

OCMBICJIEHUS] HCTOPHUH, TYXOBHBIX [IEHHOCTEU W IOCTUKEHHUI HAIIEH CTPAHBI;

— TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCS K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUH C

00111eYeTI0BEUECKIMH IIEHHOCTSIMU U HcaIaMH TPaXKIaHCKOTO OOIIECTBA, MOTPEOHOCTh B (PU3HUECKOM

CaMOCOBEPILEHCTBOBAHUH, 3aHITUAX CIIOPTUBHO-03J0POBUTEILHON eI TENbHOCTHIO;

— TIPUHATHE W pealm3alus I[IEHHOCTeH 310poBoro u Oe3omacHoro oOpasa »KWU3HHM, OepexHoe,

OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DPM3MUECKOMY U ICHUXOJIOTHYECKOMY

3/10pPOBbIO;

— HeMpUATHE BPEIHBIX IPUBBIYCK: KypeHHs], YIOTPEOIECHUS aJIKOT0JIs, HAPKOTUKOB.

e JluyHocTHBIE pe3ynbTaThl B cdepe oTHOIIEHHH oOydaromuxcs K Poccum kak k Popgune
(OteuectBy):

— poccuiickas HWACHTUYHOCTh, CIOCOOHOCTh K OCO3HAHHMIO POCCUHCKOM HACHTUYHOCTH B

MOJIUKYJIBTYPHOM COIIMYME, YYBCTBO MPHUYACTHOCTU K UCTOPHUKO-KYIHTYPHOM OOIIHOCTH POCCHICKOTO

HapoJa u cynpbe Poccnu, matpuoTusm, roTOBHOCTD K CyXeHHI0 OTeuecTBY, €ro 3allluTe;

— YBa)XXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepes PoauHO, ropocTu 3a CBOM Kpaid,

cBolo PoauHy, mpomioe W HacTofllee MHOTOHAalMOHANBHOTO Hapoaa Poccum, yBakeHHe K

roCyJapCTBEHHbIM cUMBoOJIaM (rep0, ¢uiar, TMMH);

— (opmupoBaHuE YBaXKEHHS K PYCCKOMY S3BIKY KaK TOCYIapCTBEHHOMY sI3bIKy Poccuiickoii

Oenepanyu, SBISAIOMIEMYCS OCHOBOW POCCHHCKOW HMOSHTHYHOCTH M TIABHBIM  (DaKTOpOM

HallMOHAJIBHOTO CaMOOTIPEIEIICHHS;

— BOCIHTAaHUE YBAXEHUS K KYIbType, S3bIKaM, TPAAUIIHUSIM U OObIYasM HApOJOB, MPOKUBAIOIINX B

Poccniickoit denepanuu.

e JIuyHOCTHBIE pPE3ynbTaTHl B cdepe OTHOIICHHH OOydaroluxcs K 3aKOHY, TOCYIapCTBY M K

TpaXXTaHCKOMY OOIIIECTBY:



— TI'PaXXJaHCTBEHHOCTb, I'PaXKJAHCKas IO3MIMSA AKTUBHOIO M OTBETCTBEHHOIO YJIEHA POCCHUICKOIO
00IIleCTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE IpaBa U OOS3aHHOCTH, YBA)KAIOIEro 3aKOH U
MIPABONOPSIOK, OCO3HAHHO NPUHUMAIOIIETO TPAJAWIIMOHHBIE HAIMOHAIBHBIE M OOIICUEIOBEUYECKUE
I'YMaHUCTHUYECKHUE U JIEMOKPATUUYECKHE LIEHHOCTH, TOTOBOI'O K YYaCTHIO B OOIECTBEHHOMN KU3HU;

— MpPU3HAHHE HEOTYY)KJIAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YEJIOBEKa, KOTOpbIE IPHUHAJIEKAT
KaKJIOMY OT POXJEHHUS, TOTOBHOCTb K OCYILIECTBJICHUIO COOCTBEHHBIX IIpaB U cBOOO 0€3 HapylIeHuUs
npaB W CBOOOJ IPYrux JUI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIC IpaBa M CBOOOJBI YEIOBEKa U
rpaXXJaHWHA COTJIACHO OOIIENpPU3HAHHBIM MPUHIMIIAM M HOpMaM MEXAyHApOJHOIO IpaBa U B
cootBercTBuM ¢ Konctutynuen Poccniickont @enepanuu, npaBoBas U NOJUTAYECKAsi TPAMOTHOCTb;

— MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHOM
MIPaKTUKH, OCHOBAHHOE Ha JUAJIOTe KYJIbTYp, @ TAKXK€ pa3IN4HbIX (OpM OOIIECTBEHHOIO CO3HAHUS,
OCO3HaHUE CBOEr0 MECTa B MOJIMKYJIBTYPHOM MHPE;

— UWHTEpUOpH3alUsl LEHHOCTEM JEeMOKpAaTHH W COUMAIbHOM COJIMAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJIMPOBAHHUIO OTHOLIEHUH B TPYIIE WIH COUMATbHON OPraHU3alnu;

— FOTOBHOCTh OOYYaromMXCsl K KOHCTPYKTUBHOMY YYAacTHUIO B NMPUHSATUHU PELICHUH, 3aTparuBarolInX
UX IpaBa M HHTEPECHl, B TOM 4YHCIE B DPA3JIMYHBIX (OpMax OOLIECTBEHHONW CaMOOpraHW3allMy,
CaMOYIIPaBJICHHsI, OOIIECTBEHHO 3HAYUMON €SI TEIbHOCTH;

— TNPUBEPXKEHHOCTh HJEAM HHTEpHAIMOHAIN3Ma, JpPYXObl, PaBEHCTBA, B3aUMOIIOMOILM HAPOOB;
BOCIIUTAHUE YBAKUTEJIBHOIO OTHOLICHUS K HALMOHAJIBHOMY IOCTOMHCTBY JIOACH, MX YYBCTBaM,
PEIUTHO3HBIM YOEKACHUSM;

— FOTOBHOCTb O0YYarOLUXCsl MPOTUBOCTOSATh UAEOJIOTUH SKCTPEMU3MA, HAllMOHAIN3Ma, KceHopoouy;
KOPPYILHH; JTUCKPUMUHALIMY 110 COLMAIBHBIM, PEIIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM ITPU3HAKAM
U IPYTUM HEraTUBHBIM COLMAJIbHBIM SIBJICHUSIM.

e JluuHOCTHBIE pe3yabTaThl B chepe OTHOIIEHUH 00YUAIOIIUXCS C OKPYKAOIUMU JIFOJbMHU:

— HpPaBCTBEHHOE CO3HAHUE M IIOBEJCHUE Ha OCHOBE YCBOEHHUS OOIEYESIOBEYECKMX IICHHOCTEH,
TOJIEPAHTHOI'O CO3HAHUS U MOBEIEHUS B MOJHUKYJIbTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUaJor € JPYrUMH JIIOJIbMH, JOCTUraTh B HEM B3aUMOIIOHMMAHMs, HAXOAWTh OOLIMe LEeTu U
COTPYOHMYATH I UX JOCTUKEHUS;

— TMpPHUHATHE TYMAHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE M J0OpOKenaTelbHOe
OTHOILIEHHUE K IPYroMy YEJIOBEKY, €I0 MHEHUIO, MUPOBO33PEHHUIO;

— CIOCOOHOCTH K CONEPEKUBAHUIO U (POPMUPOBAHHME MO3UTHUBHOTO OTHOIICHHUS K JIIOASIM, B TOM YHUCIIe
K JIMLAM C OTPaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbs M MHBaJUAaM; OepeXHOEe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIIECHUE K (PU3MUYECKOMY U TCHXOJIOTUYECKOMY 37J0POBBIO JPYrHX JIIOJCH, yMeHHe

OKa3bIBaATh NMEPBYHO IMTOMOIIb,



— (opmupoBaHUe BBIpaXXECHHOW B MOBEICHUU HPABCTBEHHOW IMMO3WIIMH, B TOM YHCIE CIIOCOOHOCTH K

CO3HATEIILHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHHWS W TIOBEJICHUS HAa OCHOBE YCBOCHUS

oOIIeYeNIOBeUeCKUX IICHHOCTEH W HPABCTBCHHBIX UYBCTB (YECTH, JOJra, CHPaBEIMBOCTH,

MUJIOCEPIIUS U IPYKEITIOOHS);

— pa3BUTHE KOMIICTCHIIMA COTPYIHUYECTBA CO CBEPCTHUKAMH, JCTBMH MIIAJIICTO BO3pacTa,

B3pOCIBIMH B 00pa30oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIeI0BATEIBCKON, IPOCKTHON U

JPYTUX BUAAX NEATEITHHOCTH.

e JlugHOCTHBIC pe3yabTaThl B chepe OTHOMICHUH OOyUAIONIMXCS K OKPYXKAIOMIEMy MHpPY, KUBOH
MIPHUPOJIe, XYA0KECTBEHHON KYIbTYypE:

— MHPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH, 3HAUMMOCTH HAyKH,

TOTOBHOCTh K HAYYHO-TEXHUYCCKOMY TBOPYECTBY, BIQJCHHE JOCTOBEpPHOW WHpOpMaIMeld o

MEPEIOBBIX JOCTHKCHHUSX M OTKPBITUSX MHPOBOM M OTCUSCTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B

Hay4YHBIX 3HAHUAX 00 YCTPOUCTBE MHpa U OOIIIEeCTBA;

— FOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO, Ha MPOTSHKEHUU BCel

KU3HW, CO3HATEIIbHOEC OTHOIICHWE K HENPEPhIBHOMY OOpPa30BaHHUIO KaK YCJIOBHIO YCICITHON

npodecCHOHANIBHONU U 0OIIECTBEHHOU e TEIHLHOCTH,

— JKOJIOTMYEcKas KyJabTypa, OepexHOe OTHOIIEHUS K POJHON 3emiie, MpUpOAHbIM OoratcTBaMm Poccun

U MHpa; TOHUMaHUE BJIMSHUS COLUATbHO-DPKOHOMUYECKUX IMPOIIECCOB HAa COCTOSHUE MPUPOTHOU U

COLIMANIBHOM Cpe/ibl, OTBETCTBEHHOCTh 3a COCTOSHHE MPUPOIHBIX PECYPCOB; YMEHHUS W HaBBIKU

pPa3yMHOro MPHPOJAOIOJIL30BAHUS, HETEPIUMOE OTHOIIEHHWE K JCMCTBUAM, HIPUHOCSIIUM BpPEL

9KOJIOTMH; MPUOOPETEHUE OIbITa SKOJIOr0-HAMPABICHHON IS TEIbHOCTH;

— DCTETUYECKOE OTHOUICHHUS K MHPY, FOTOBHOCTH K 3CTETUYECKOMY OOYCTPOHCTBY COOCTBEHHOIO

ObITa.

e JluuHocTHBIE pe3ynbTaTHl B chepe OTHOIICHUHN 00yUYAIOUIUXCS K CEMbE M POAUTENSIM, B TOM YHCIIE
MOATOTOBKA K CEMEMHOM XKU3HHU:

— OTBETCTBEHHOE OTHOIIEHUE K CO3JaHHMI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHHSATHUS LIEHHOCTEH

CEMEHMHOM KU3HH;

— TOJIOKHUTENBHBI 00pa3 ceMbH, POOUTENbCTBA (OTIOBCTBA M MATEPUHCTBA), WHTEPUOPU3ALIUS

TPaJULIMOHHBIX CEMEUHBIX [IEHHOCTEH.

e JluuHOoCTHBIE pe3ynbTaThl B cepe OTHOIIEHHS OOydarolmuxcs K Tpydy, B cdepe COlUanbHO-
SKOHOMHYECKUX OTHOIICHUI:

— yBa)X€HHE KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIllUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIA BBIOOp Oynymied mpodeccun Kak MyTh U CIOCOO peamu3aluu  COOCTBEHHBIX

JKHN3HCHHBIX ITJIAHOB;



— TOTOBHOCTHh OOYYarOIIUXCS K TPYAOBOH MpOodecCHOHATBHON IEATENbHOCTH KaK K BO3MOKHOCTH
y4acCTus B pCIICHHUU JIMYHBIX, O6H.[€CTB€HHBIX, rocyaapCTBCHHLIX, 06H_I€HaLII/IOHaJILHBIX HpOGHeM;
— MOTPEOHOCTh TPYAMTHCS, YBaKEHUE K TPYLy M JIOAAM TpyJa, TPYAOBBIM JOCTHKCHUSM,
TO0OpOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHE K PAa3HBIM BHAAM TPYIOBOMH
NeATeIbHOCTH;
— I'OTOBHOCTB K CaMOO6CJ'Iy)KI/IBaHI/IIO, BKJIO4as 06yquHe U BBITIOJIHEHHUEC JOMAIITHUX O6$I321HHOCTCI>1.
e JIMYHOCTHBIE pe3yabTaThl B cdepe (UIUIECKOTo, MCUXOJOTHIECKOTO, COLMAIBHOTO U
aKaJIEMUYECKOTr0 OJIaromnoaydusi 00yJaronuxcs:

— ¢pu3nIecKoe, YMOIMOHATBHO-TICHXOJIOTHYECKOE, COIIMATBLHOE OIaromnorydne 00yqaronmxcs B )KU3HA
o0pa3oBaTeNbHOW OpTaHM3allNH, OIIYIIEHHE IEThMH O€30IacHOCTH W MCHXOJIOTHYECKOro KoMdopra,
MH(}OpPMaLMOHHON OE30MMaCHOCTH.

2. MeranpeaMeTHbI€e Pe3yJabTAThl 0CBOCHHUS MPOTrPaMMbl Y4eOHOT0 MPeIMeTa:
e PerynsaTuBHbIe YHHUBEpCaIbHbIE yUEOHbIE NEUCTBUS
— CaMOCTOSITENIFHO ONPEACTATh IIeNHM, 3aJaBaTh IApaMeTPhl W KPHUTEPHH, TIO KOTOPHIM MOXKHO
OTIPENICNIUTH, YTO IIeJTh JJOCTUTHYTA;
— OIICHMBaTh BO3MOKHBIC TIOCIICACTBUS JIOCTHIKCHHS TIOCTaBICHHOH MMM B JESITEIHHOCTH,
COOCTBCHHOW J>KM3HH M JKH3HH OKDPYXKAIOIIHUX JIFOJICH, OCHOBBIBAasSCh Ha COOOPaXKEHHSIX 3THUKU W
MOpaIH;
— cTaBUTh M (popMyIHpOBaTh COOCTBEHHBIC 33J]aul B 00pa30BaTEIbHOMN NEATEILHOCTH M KHU3HEHHBIX
CUTYaLUsX;
— OLIGHMBATh PECYpPCHI, B TOM YHCIIE BpPEeMs M JIpyrue HeMaTepHalbHBIC PECYPChl, HEOOXOAUMBIC IS
JOCTHOKEHUS TIOCTABJICHHOM LIENH;
— BBIOMpATh IMyTh JOCTWXCHHS IIEJIH, IJIAHUPOBATh PEIICHHE IOCTABICHHBIX 3a/1a4, ONTHMHU3HPYS
MaTepualibHbIC M HEMaTepHaIbHbIC 3aTPAThI;
— OpraHu30BbIBaTh APPEKTUBHBIN MOWCK PECYPCOB, HEOOXOAUMBIX JUISl JOCTHIKEHHS MOCTABICHHOM
eI,
— COIIOCTABJIATH TOJYUYEHHBIN PE3yJIbTaT NESITEIBHOCTH C TIOCTABICHHOM 3apaHee LENbIO.
o [lo3HaBarenbHbIE yHUBEPCATIbHbBIC YUeOHbIE IeHCTBUS
— MCKAaTh M HaXOAWUTh OOOOIIEHHBIE CIOCOOBI peIleHUs 3ajady, B TOM YHCIE, OCYILECTBIAThH
pa3BepHyThIi MHGOPMALMOHHBIM MOHUCK M CTaBUTh Ha €ro OCHOBE HOBbIE (ydeOHblE U
MO3HABATEIbHBIE) 3a/1a4H;
— KPUTHYECKU OIICHMBATh W MHTEPIPETUPOBATH MH(GOPMAIIMIO C Pa3HBIX MO3UIUH, pacro3HaBaTh U
(buKcHpOBaTh MPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOUYHUKAX;
— HCIIONIBb30BaTh Pa3JIMYHbIe MOJIEIbHO-CXEMaTHUECKUE CPECTBA ISl MPEACTaBICHUS CYIIECTBEHHBIX

CBs3€EH U OTHOLHCHHﬁ, a TaKXC HpOTHBOpG‘-IHﬁ, BBIsSIBJICHHBIX B I/IH(I)OpMaI_II/IOHHBIX HCTOYHHKAX,



— HAXOJIUTh W TPHUBOJUTH KPUTUYECKHE apPTyMEHTHI B OTHOIICHHH JCHCTBHIA U CYKICHHH JIPYroro;
CIIOKOMHO ¥ pPa3yMHO OTHOCHTBCS K KPUTHUECKUM 3aMEUaHUSIM B OTHOIICHHH COOCTBEHHOTO
CYXJICHHUS, pacCCMaTPUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJUTH 32 paMKU Y4eOHOTO TIpeIMeTa H OCYIIECTBISATH IICJICHAMPABICHHBIA ITOUCK
BO3MOXHOCTEH JIJISl IIUPOKOTO TIEPEHOCA CPEACTB U CIIOCOOOB JICHCTBUS;

— BBICTPaMBaTh HHIUBUIYATbHYIO 00Opa30BATEIbHYIO TPACKTOPHIO, YYUTHIBAsS OTPAHUYCHHUS CO
CTOPOHBI IPYTHX YYACTHUKOB U PECypCHBIC OTPaHHUCHUS;

— MEHSTh H yJIEP’)KUBATH Pa3HbIC MO3UIUU B TIO3HABATEILHOM JICATCIIEHOCTH.

o KoMMyHUKaTHBHBIC YHHBEpPCATbHBIC yICOHBIC TCHCTBUS

— OCYIIECTBJIATH JISIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHHKAMM, TaK U CO B3POCIBIMH (KaK BHYTpH
00pa3oBaTeIbHON OpraHu3ali, TaK W 3a €€ NpeaeiaamMu), NMoa0uparh MapTHEPOB YIS JIETOBOM
KOMMYHHKAITIM HCXOJ1 M3 COOOpPaKEHUWU pEe3yJIbTATUBHOCTH B3aMMOJICHCTBUS, a HE JIMYHBIX
CHUMIIATHH;

— MPHU OCYIIECTBJICHUHM TPYIIIOBOH pabOTHl OBITH KaK PYKOBOJWTENIEM, TaK W WICHOM KOMAaHIBI B
Pa3HBIX POJIsX (TeHepaTop e, KPUTHK, UCTIOJTHUTEIh, BBICTYITAIONINH, SKCTIEPT U T.11.);

— KOOPAMHHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBHSIX peaibHOT0, BUPTYaTbHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHS,

— pa3BepHYTO, JIOTUYHO W TOYHO M3JaraTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM aJeKBAaTHBIX
(YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(MIMKTOICHHbIE CUTYAllMH U MPelI0TBpallaTh KOHPIUKTHI 10 UX aKTUBHOH (a3bl,
BBICTPaMBaTh JIEJIOBYI0 U 00pa3oBaTelIbHYI0 KOMMYHHKAIUIO, HU30eras JMYHOCTHBIX OLEHOYHBIX
CY)KJICHUH.

IIpenmMeTHBIMHU pe3yIbTATAMM YYaLIUXCS OCBOCHUS IIPOrPAMMBbI Ha Yri1yOJI€HHOM YpOBHE:
Yyammiics 10 kiacca Ha yriy0JileHHOM YPOBHE HAYYHMTCS:

— WUTIOCTPUPOBATh Ha MpPHUMEpaxX CTAHOBJICHHWE U SBOJIOIHUIO OPraHMYECKON XMMHUM KaKk HayKu Ha
Pa3IMYHBIX HCTOPUYECKHX ITAlax €€ Pa3BUTHUS,

— aHaJM3UpOBaTh COCTaB, CTPOEGHHWE U CBOWCTBA BEIIECTB, MPUMEHSS TOJOXKEHUS OCHOBHBIX
XMUMHUYECKUX TEOPUH: XUMHUECKOTO CTPOSHUS OpraHndyeckux coeannenuii A.M. bytnepoBa, cTpoenus
aToMa, XUMHYECKOHN CBS3U, AJIEKTPOJUTUYECKON JUCCOLMAIMU KUCIOT U OCHOBAHUI; yCTaHABIMBATD
MIPUYMHHO-CJIEICTBEHHBIE CBSA3M MEX/1y CBOMCTBAMHU BEILECTBA U €T0 COCTABOM, U CTPOCHHEM;

— IPUMEHSATH IpaBUja CUCTEMATHUYECKON MEXIyHApOJHOM HOMEHKIIATYpPhI KaK CPEACTBA PA3IUUYCHHS
Y UACHTU(UKAIINY BEIECTB TI0 UX COCTaBY M CTPOCHUIO;

— COCTaBJIATh MOJEKYJSPHBIE U CTPYKTYpHbIE (POPMYIBI HEOPTaHUYECKHMX M OPTaHUYECKUX BEIIECTB
Kak HocuTened WHGOpPMAIMM O CTPOCHHMM BEIIECTBA, €r0 CBOWCTBAX W NPUHAUICKHOCTH K
OTIPE/IEIEHHOMY KJIACCYy CO€TMHEHMUIA;

— XapaKTepu30BaTh (PU3UYECKHE CBOMCTBA OPraHUYECKUX BEIIECTB M YCTAHABIMBATH 3aBUCHUMOCTH
(U3MUYECKUX CBOWCTB BEUIECTB OT THIIA KPUCTAIITMUECKON PEIIETKH;



— MPUBOMUTH MPUMEPbl XUMHUYCCKUX PEAKIMi, PACKPHIBAIOLINX XapaKTePHbIC XMMUYECKUE CBOMCTBA
HEOPraHWYeCKUX M OPraHUYECKHX BEUICCTB HM3YYCHHBIX KJIACCOB C LENBI0 MX HICHTU(QHUKAUH U
00BsiICHEHUS 00J1aCTH IPUMEHEHHUS;

— MPUBOJMUTH MPUMEPbl XUMHYCCKUX PEAKIMi, PACKPHIBAIOLINX XapaKTePHbIC XMMUYECKUE CBOMCTBA
HEOPraHWYeCKUX M OPraHMYECKHX BEIICCTB M3YYCHHBIX KIACCOB C IENbI0 MX WACHTH(OUKAIMUA H
00BsICHEHUS 00J1aCTH TPUMEHEHHUS;

— YCTaHABJIMBATh 3aBUCHMOCTh PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COCIUHEHUH OT Xapakrepa
B3aUMHOTO BJIMSIHUSI aTOMOB B MOJICKYJIaX C II€JIbIO IPOTHO3UPOBAHHUS IIPOYKTOB PEAKIIUH;

— YCTaHaBIMBATh TCHETUYECKYIO CBSI3b MEXJIy KlacCaMH HEOPraHMYECKUX U OPraHUYEeCKUX BEIECTB
11 00OCHOBAHMS TPUHIUIHAIBHOW BO3MOXKHOCTH TOJYYCHHS HEOPraHMYECKUX W OPraHHYSCKUX
COC/IMHCHUH 3aJJAHHOTO COCTaBa M CTPOCHHS;

— MOJOUpPAaTh PEArcHTHI, YCIOBHS U ONPEICISATh MPOIYKTHI PEaKIUi, MO3BOJISIONIMX pPEaU30BaTh
7a00paTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYCHHS Ba)KHEHIINX HEOPraHUYECKHX U
OpPraHMYECKUX BEIECTB;

— ONPEACNATh XapaKTep Cpeibl B Pe3yJbTaTe THAPOJIH3a HEOPraHMYSCKUX U OPTraHUYECKHX BEIIECTB U
NPUBOJUTE TPUMEPbl THIPOJIM3a BEIIECTB B TOBCEJHEBHOW JKMU3HH 4YeJOBEKa, OMOJOTHMYECKUX
O0OMEHHBIX TPOIIECCaX U MPOMBIIIJICHHOCTH;

— MPUBOJIUTH TPHUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAaKIUi B TIPUPO/IC, TPOU3BOICTBEHHBIX
MPOIIECCaX U JKU3HEICATEIBbHOCTH OPTraHU3MOB;

— 00OCHOBBIBATh MPAKTUYECKOE HCIOJIb30BAHUE HEOPraHWYECKUX M OPraHWYeCKUX BEHICCTB M HMX
peaKIyii B IPOMBIIIJICHHOCTH U OBITY;

— BBINOJHATD XMUMHUYECKUI IKCIEPHUMEHT [0 PACHO3HABAHHIO M IIOJNYYCHUIO HEOPraHHYECKUX H
OPraHNUYEeCKUX BELIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlacCaM COCIUHEHHH, B COOTBETCTBHUH C
NpaBWJIaMH M HpueMamy 0e30macHOW padoThl ¢ XMMHUYECKMMH BELIECTBAMH W J1a0OpPaTOpPHBIM
000pyI0BaHUEM;

— TPOBOJMTH pacyeThl Ha OCHOBE XUMHYECKHX (OpMYNT U YypaBHEHHH peaKIMii: HaXOXXICHHE
MOJICKYJIIDHOH (DOpMYJIBI OPraHWYEeCKOTO BEIIECTBA II0 €ro IUIOTHOCTH U MAacCOBBIM JIOJISM
3JIEMEHTOB, BXOJSILHUX B €r0 COCTAB, WM 10 NPOyKTaM CrOPAHHS; PACUEThl MaCCOBO J0JH (Macchl)
XUMHYECKOTO COCJMHEHHS B CMECH; pacyeThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB
peaKkiMu, €CIM OJHO M3 BEIIECTB JAHO B HM30BbITKE (MMEET NPUMECH); PacueThl MacCOBOH MM
00OBEMHOW [I0JIM BBIXOJA MPOIYKTA PEAKIHHU OT TEOPETHYECKH BO3MOYKHOTO; PacyeThl TEIIOBOTO
apdexTa peakuuu; pacuerbl 0OBEMHBIX OTHOLICHHH Ta30B HPH XUMHUYCCKUX PEAKLUSIX; PacuyeThl
Macchl (00beMa, KOJMYECTBa BELIECTBA) MPOJAYKTA PEAKIMH, €CIM OJHO W3 BELICCTB JIAHO B BHUIEC
pacTBOpa ¢ OIpeeTICHHOI MacCOBOM JI0JIei paCTBOPEHHOI'O BEILIECTRA,

— HCIOJIb30BaTh METOJbl HAYYHOTO IIO3HAHHS: aHAIW3, CHUHTE3, MOJCIMPOBAHUEC XHUMHUYECKUX
HPOLIECCOB U SIBJICHUI — MPU PELICHUH y4eOHO-MCCIICA0BATEILCKAX 33/1a4 [0 H3YYCHUIO CBOICTB,
CIIOCOOOB MOJTYYEHUsI U PACIIO3HABAHUS OPraHUUECKUX BEIECTB;

— YCTaHaBIMBATh B3aMMOCBS3H MEXAy (pakTaMH M TEOpUEH, MPUYMHOW M CJIEICTBUEM TPH aHAIN3E
poOJIEMHBIX CHTYaIMii 1 000CHOBaHUH MPUHIUMAEMbIX PEIICHHI Ha OCHOBE XMMUYECKUX 3HAHUH;

— TPENCTaBIATh TYTH pEHICHUS TJI00ANBHBIX NpoOJieM, CTOSIIMX TMepea YeJIOBEYECTBOM, U
MIEPCTIEKTUBHBIX HANpPaBICHUH pa3BUTHA XUMHUUYECKHX TEXHOJIOTHH, B TOM YHCIIE TEXHOJIOTHI
COBPEMEHHBIX MaTEpUAJIOB C PA3IMYHON (PYHKIIMOHAIBHOCTBIO, BO30OOHOBIISIEMBIX HCTOYHUKOB CHIPBS,
nepepaboTKH U YTUIIN3AIMH POMBIIUICHHBIX W OBITOBBIX OTXOJIOB.

Yuammiicsa 10 kiacca Ha yriiy0JeHHOM ypPOBHE NOJYYUT BO3MOKHOCTh HAYYUTHCS:



— opmynuposamsv yenv UCCIEO08AHUSA, BblOBULAMb U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bl O
XUMUYECKUX CBOUCMBAX 8eujeCms HA OCHO8E UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 8CMYNAMb 8
Xumuueckue peakyuu, o xapaxmepe u npoOYKmax paziuyHulX XUMUYECKUX peakyutl,

— CAMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUNMb XUMUYECKUE IKCNEPUMEHMbL C COONI00eHUeM NPasul
bezonacholl pabomol ¢ seujecmsamu u 1aO0OPAMOPHLIM 000PYOOBAHUEM,

— UHMmMepnpemuposams OAaHHble O COCMmase U CHMPOEHUU Geujecms, NONYUeHHble C HOMOUbIO
COBPEMEHHBIX (DUBUKO-XUMUUECKUX MEMOO08,

— Xapakmepuzo8amv poib A30MOCO0EPHCAUUX 2eMePOYUKTULECKUX COeOUHEHUll U HYKIeUHOBbIX
KUCTIOM KAK 8ANCHENUUX OUOI02UYECKU AKMUBHBIX 8EUeCmE,

—  NPOCHO3UPOBAMb  BO3MONCHOCHL NPOMEKAHUS  OKUCIUMENbHO-80CCHAHOBUMENbHBIX  PeaKyull,
JIedHCauux 8 OCHO8e NPUPOOHLIX U NPOUIBOOCTNBEHHBIX NPOUECCO8.

Yuammiicsa 11 knacca Ha yriiy0JIeHHOM YPOBHe HAYYUTCS:

— pacKpbIBaTh Ha IIpUMEpax poJib XUMHUH B (GOPMUPOBAHUM COBPEMEHHON Hay4yHOU KapTHHBI MUpa U B
HpaKTI/I'-IeCKOI\/’I JACATCIIBHOCTH YC€JIOBCKA, B3aMMOCBA3b MCKIY XUMHEN U APYTrUMH €CTCCTBCHHBIMU
HayKaMH;

— YCTaHaBJIMBATh NPUINHHO-CJICACTBCHHBIC CBA3H MCKAY CTPOCHUEM aTOMOB XUMHWYCCKUX DJICMCHTOB
" NNEpUOANICCKUM N3MCHCHUEM CBOMCTB XUMHUYECKUX DJIIEMEHTOB U UX COG}II/IHGHI/II\/II B COOTBETCTBUH C
ITIOJIOKCHHUEM XUMHNUYCCKUX 3JICMCHTOB B HepI/IOHI/I‘—IeCKOI\/'I CHCTEME,

— COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHBbIE (POPMYJIbl HEOPTaHWYECKUX M OPraHMYECKUX BELIECTB
Kak HocuTened uHGOpMAIMM O CTPOCHHUM BEIIECTBA, €ro CBOMCTBaX M MPHUHAIICKHOCTH K
OTIpeIeIEHHOMY KJIacCy COEIUHEHHI;

— OOBACHATH MPUPOAY U CHOCOOBI 00pa30oBaHUsS XWMHYECKOW CBS3H: KOBAJCHTHOW (TIOJISPHOM,
HETIOJISIPHOW), WOHHOM, METAUTMYECKOH, BOJOPOAHOM — C TIENBbI0 ONpPENCICHUS XUMHUUYECKOU
AKTUBHOCTH BEIL[ECTB;

— XapakTepu3oBaThb (U3MYECKHE CBOMCTBA HEOPraHMYECKMX M OpPraHUYeCKHUX BEILIECTB U
YCTaHaBIIMBATh 3aBUCUMOCTh (DM3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIINYECKON PEIIETKH;

— XapaKTepuU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUHM XUMHUYECKUX CBONCTB THPOCTBIX BEIIECTB,
BOJIOPOJIHBIX COEAMHEHUI, BHICIIUX OKCUIOB U THIPOKCHUIIOB;

— MPUBOJUTH MPUMEPHl XUMUYECKUX PEaKIUi, PaCKpPhIBAIOIINX XapaKTepHble XUMUYECKUE CBONCTBA
HEOPraHMYECKUX M OPraHWYEeCKUX BEIIECTB H3YYEHHBIX KIIACCOB C IENbI0 MX WACHTU(UKAINHU U
00BsiICHEHUS 00JIaCTH IPUMEHEHUS;

— ONpEeNeNaTb MeXaHHW3M peaklMH B 3aBHCUMOCTH OT YCIIOBUW MPOBENEHUS pPEaKIuu U
MIPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUSI XUMUUECKUX PEaKIUii Ha OCHOBE THIIa XMMHUYECKOH CBS3U
Y aKTUBHOCTH PEareHTOB;

— yCTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pEaKIMH M CMEIICHUS XUMHYECKOTO
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB C ILIETBIO OMpENeieHHs] ONTHUMAIbHBIX YCIOBUN MPOTEKAHHS
XUMHUYECKUX TPOIECCOB;

— yCTaHaBJIMBATh T€HETUYECKYIO CBSI3b MEXAY KJIacCaMHU HEOPraHMYEeCKHX M OPraHUYeCKHX BEIIECTB
Uis 0OOCHOBaHUS MPHUHIMIIHATILHOW BO3MOXHOCTH TOJYYEHHUSI HEOPraHWYeCKMX U OPraHuYecKHX
COEIMHEHUH 33/IaHHOTO COCTaBa M CTPOCHUS,

— TOIOHMpaTh PEareHThbl, YCIOBUS M OMPENeNSITh MPOIYKTHl PEaKlUid, MO3BOJSIONINX pPeaTn30BaTh
nabopaTopHble W MPOMBIIIIEHHBIE CIMOCOOBI TONYYeHHs] BaXHEHIIMX HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB;



— OTIpeNIeNIATh XapaKkTep Cpeasl B Pe3yabTaTe TUAPOIN3a HEOPraHMUECKIX U OPraHUYECKUX BEIIECTB U
NPUBOAUTH TPUMEPHl THIPOJIM3a BEHIECTB B IOBCEJAHEBHOW >KMU3HU YEIOBEKa, OMOJOTHMYECKHX
0OMEHHBIX TpoIeccax ¥ MPOMBIIIICHHOCTH;

— MPUBOJIUTH MPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTENFHBIX PEAKIIMNA B MPHUPOJIE, TPOU3BOACTBEHHBIX
nporeccax U )KU3HEAeSITeIbHOCTH OPTaHN3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIOJIH30BAHNE HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB M HUX
peaKnuii B IPOMBIIIJICHHOCTH U OBITY;

— BBINIOJHATh XUMUYECKHH OKCIIEPUMEHT I10 PACMO3HABAHUIO M TOJNYYCHHIO HEOPTaHUYECKHX H
OpPraHMYeCKUX BEUIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIacCaM COCIMHEHHUH, B COOTBETCTBUU C
NpaBUJIaMH ¥ TIpueMaMy Oe301acHOi paboThl € XUMHYECKMMH BEIIECTBAMH M JIAOOPAaTOPHBIM
000pyI0BaHUEM;

— TIPOBOJUTH pacyeTbl Ha OCHOBE XHMHUYECKHX (GOPMYIT M YpaBHEHHH pEaKIHidi: HaXOXKJICHHE
MOJIEKYJISIpHOW  (DOPMYITBI  OPraHMYECKOTO BEIIECTBA 1O €ro IUIOTHOCTH W MAacCOBBIM JOJISIM
AIIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WX 10 MPOJAYKTaM CTOPaHUS; pacdeThl MacCOBOW JIOJIM (MaccChl)
XAMHYECKOTO COEIMHEHHS B CMECH; pacyeTbl Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA) MPOIYKTOB
peakuuu, ecid OJHO M3 BEUIECTB JaHO B H30BITKE (MMEeT MPHMECH); pacueTbl MacCOBOM WM
00BEMHOM MONM BBIXOAA MPOAYKTa PEAKIMH OT TEOPETHUYECKH BO3MOXKHOTO, PacyeThl TEIIOBOTO
apdexTa peakuu; pacueTbl OOBEMHBIX OTHOIICHWH Ta30B TPH XUMHUYECKHX PEAKIHUAX;, pacueThl
Macchl (00beMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTa PEAKIIUH, €CIIM OJTHO W3 BEIIECTB JIaHO B BHUIE
pacTBopa C ONpeIeTICHHON MacCOBOM JI0JIEN PaCTBOPEHHOTO BEIIECTBA;

— BIIAJIETh MpaBUiIaMHu 0€30MacHOro OOpAaIEeHUs C €IKHUMH, TOPIOUYMMU U TOKCUYHBIMU BEI[ECTBAMH,
cpeacTBaMu ObITOBON XUMUU;

— OCYILLIECTBJIATH MOUCK XUMHUUYECKON MHPOpPMAIMK [0 HAa3BaHUSAM, UACHTU(UKATOpaM, CTPYKTYpPHBIM
(dhopmyam BEIIECTB;

— KPUTUYECKH OILICHMBATh M HMHTEPHIPETUPOBATH XUMHUYECKYI0O HH(POPMAIHIO, COIEPIKAIIYIOCS B
COOOILIEHUAX CPEJICTB MaccoBOoi nH(opmanuu, pecypcax VHTepHeTa, HAYYHO-TIOMYISPHBIX CTAaThAX C
TOYKH 3PEHHUS] €CTECTBEHHOHAYYHON KOPPEKTHOCTH B ILIEJNSAX BBISABJICHUSA OLIMOOYHBIX CYXKIECHUN U
(dhopMupoBaHUsl COOCTBEHHOMN TO3HIINH;

— YCTaHaBIIMBATh B3aUMOCBS3M MeXAy (pakramMu U Teopuel, MPUUMHOMN U CIEICTBUEM IPH aHAIN3E
MPOOJIEeMHBIX CUTYyalluii 1 000CHOBAHUY IPUHUMAEMbBIX PEUICHUI HA OCHOBE XUMHUUYECKUX 3HAHUI;

— TMPEACTaBIATh NYTH pEIIeHUsS TJI00aNbHBIX MpoOJeM, CTOSAUIUMX Iepe] 4YelIOBEYECTBOM, U
MEePCIIEKTUBHBIX HAMNpPaBICHUN pPAa3BUTUS XUMHUYECKMX TEXHOJOTHH, B TOM YHCIE TEXHOJIOTUN
COBPEMEHHBIX MAaTEePHAJIOB C PA3NUYHON (HYHKIIMOHATBHOCTHIO, BO3OOHOBISIEMBIX HCTOUHUKOB ChHIPBS,
nepepaboTKU U yTUIU3AIUU POMBIIUICHHBIX U OBITOBBIX OTXOJIOB.

Yuammiics 11 kiiacca Ha yriy0JieHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYUHTHCH:

— opmynuposams yenv UCCIe008AHUS, BbIOGUAMDb U NPOBEPAMb IKCHEPUMEHMANLHO 2UNOME3bl O
XUMUYECKUX CBOUCMBAX Geujecms HA OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CMYNAmb 8
XumudecKue peakyuu, o xapaxkmepe u npoOyKmax pasiuiHblx XUMUYeCcKuUx peaxkyull;

— CaMOCmMoamenbHO NIAHUPOBAMb U NPOBOOUNb XUMUYECKUE IKCNEPUMEHMbL C CODNI0OEHUEM NPAGUL
bezonacmnoil pabomol ¢ 8ewjecmeamu 1 1a60paAmMopHuiM 060pYO08aAHUEM,

— UHmMepnpemupoeamsv OAHHble O COCMAGe U CMPOEHUU Geujecms, NOJYYeHHble C HOMOUbIO
COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOO08;



— Onucsvleamsp COCNMOAHUE IJIEKMPOHA 6 amome Ha OCHOBE COBPEMEHHbIX KEAHMOB0O-MEXAHUYECKUX
npedcmaeﬂeHuﬁ O cmpoeruu amoma 0715 00bsCHEHUsA pe3yibmamos CneKkmpailbHoco daHaluza
eewecmes,
— Xapakmepuszoeanib poJjlb a30mocodepofcau;ux cemepoyuUKiIu4ecKux coeOuHeHull u HYKJIEUHOBbIX
KUCTIOM KaK 8ANCHEUWUX OUOTO2UYECKU AKMUBHBIX eewecmes,
— NPOCHO3UPO6AMb 603MONCHOCNTb NPOMEKAHUSL OKUCTIUMETIbHO-80CCNIAHROBUME/IbHbLX peam;m?
Jgexicauiux 6 OCHose npupoc)Hblx u I’lpOuS’GO@CI’I’lG@HHle npoyeccos.



COJEPXXAHUE YUYEBHOI'O ITPEJIMETA.
10 kaacc.

OcHoBbl opranunyeckoid xumuu. [losiBneHre M pa3BUTHE OPraHUYECKON XUMHUU KaK HAyKH.
[Ipenmer opranndeckord XUMHHU. MeCTO M 3HaYEHUE OPraHUYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX
HayK. B3auMoCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.

XUMHYECKOE CTPOEHHE KaK TMOPSJA0K COEIUHEHHMsST aTOMOB B MOJIEKYJIE COTJIaCHO MX
BaJIGHTHOCTH. OCHOBHBIE TOJIOKEHHSI TEOPHUU XUMHUYECKOTO CTPOCHHUS OPraHUYeCKUX COCAMHEHUMN
A.M. BbyrtiepoBa. YriepoaHbl CKEJNET OPraHUYECKOM MOJIEKYsbl. KpaTHOCTH XMMHUYECKOUN CBSA3M.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOCHHS MOJICKyd. M3omepus u u30Mepsl.
[Tonsitne o ¢yHkunoHanbHOM rpynmne. [IpuHUUNBE KiaccuuKaMK OPraHUYECKUX COETUHEHUH.
MexayHapoaHas HOMEHKIIATypa ¥ IPUHITUIBI 00pa30BaHUs HA3BaHUN OPraHUYECKUX COCAMHEHUM.

Knaccupukanuss #u  0COOEHHOCTM  OpraHMYECKUX  peakiuil. PeakunoHHBIE  LEHTPHI.
[lepBoHayanbHbIE MOHATHSA O TUNAX W MEXAHU3MaxX OPraHUYECKUX peakuuid. ['oMonuTHYeCKHil U
TETEPOJTUTUYCCKUN PA3PhIB KOBAJEHTHOW XUMHUYECKOW cCBsi3u. CBOOOJHOpAIMKAIBLHBIN U MOHHBIN
MexaHu3Mbl peakiuu. [lonsaTtue o Hykieodue u anexTpoduie.

AJTKaHBI. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJEKY/Ibl METaHa. SP° -THOpHIM3aIs
opOuTaneit aromoB yriaepoja. ['omonornueckuii psim u odmas popmyna ankanoB. Cucremarnueckas
HOMEHKJIaTypa ajKaHOB M paaukaioB. M3omepus yriiepoaHoro ckenera. POU3MYECKHE CBOWCTBA
aJIKaHOB. 3aKOHOMEPHOCTH HM3MEHEHUs (U3NYECKUX CBOMCTB. XHMHUYECKHE CBOMCTBA aJKaHOB:
raJIorTeHUPOBaHUE, NETUIPUPOBAHHME, TEPMHUECKOE DPA3JI0KEHHE, KPEKUHI KaK CIIOCOOBI MOITy4eHUs
BAKHEMIINX COEIMHEHWM B OPraHMYECKOM CHHTEe3€. [OpeHHMe allkaHOB KaK OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIAa B NPOMBIIUIEHHOCTH U ObITy. M3oMepuzamusi Kkak crnoco0® MOITydeHUs
BBICOKOCOPTHOTO OeH3rMHa. MexaHM3M peakluu CBOOOIHOpaauKanbHOro 3amemnieHus. [lomydenue
ankaHoB. Peakuus Bropra. HaxoxaeHue B npupojie ¥ MPUMEHEHNE aJIKaHOB.

Huxnoankanpl.  CTpoeHHE MOJEKyNl NHKIoankaHoB.  OOmas Qopmyna NHKIOATKAHOB.
Homenknarypa nuknoankaHoB. I3omepus IUMKIOAJIKAaHOB: YIJIEPOJHOIO CKeJIeTa, MEKKIIAacCOBas,
MIPOCTpPaHCTBEHHAs (LUCc-TpaHc-uzomepusi). Crnenudrka CBOWCTB HUKIOAIKAHOB C MajlbIM pa3MepoM
nuKia. Peakuuy npucoeIMHEeHNs U paJuKaabHOTO 3aMEILECHHS.

AJKeHbl. DJIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIIbI STHIIEHA. SP? -rHOpUAM3aLMs
opOuTanell aTOMOB yIJepoja. G- W T-CBS3U. [omojoruueckuil psg v oOmas ¢opmyrna alKeHOB.
Howmenknarypa ankenoB. M3oMepusi ajJkeHOB: YIJEpOJHOTO CKEJIeTa, IMOJIOKEHUs KPATHOM CBS3H,
MPOCTPAHCTBEHHAsA (LIMC-TPAHC-U30MEPHUA), MEKKIACCOBas. dusnueckre CBOWCTBA AJKEHOB.
Peakuuu 3nmekTpoQHUIbHOTO MPUCOEAUHEHHUS KaK CIIOCO0 MoMydeHus: (PyHKIIMOHAIBHBIX MTPOU3BOTHBIX
yriaeBoaopoaoB. IIpaBuino MapkoBHUKOBA, €ro 3MEKTPOHHOE 00OCHOBaHME. Peakiuu OKuCleHUs U
nonumepuzauuu.  [loaudTuiieH Kak KpPYNMHOTOHHAXXHBIM MPOAYKT XMMHUYECKOTO IPOU3BOJICTBA.
[IpomebInienHsle U Jab0paTopHble COCOOBI MOJMy4YeHUs ankeHoB. [Ipasuno 3atiyesa. llpumenenue
AJIKEHOB.

Ankaguensl. Knaccudukanusi ankagieHOB MO B3aMMHOMY DPACIIONOXKEHHUIO KPAaTHBIX CBS3EH B
Mosekyne. OcoOOEHHOCTH PIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUS COMPSDKEHHBIX allKaIUeHOB.
Obmas ¢dopmyna ankaaueHoB. HoMmeHkiaTypa W u3oMepHs ankagueHoB. DU3WYECKHE CBOWCTBA
aNKaJMeHOB. XHMHYECKHE CBOICTBA alKaJMEHOB: pEaKlIUd TMPUCOCAUHEHHs (TUAPUPOBAHME,
raJloreHUpOBaHKe), TopeHus u nonuMmepusanuu. Briang C.B. JlebeneBa B momyuyeHHE CHHTETHYECKOTO
Kayuyka. Bynkanuzanus kaydyka. PesmHa. MHorooOpasue BUAOB CHHTETHYECKHUX KAydyKOB, HX
CBOMCTBA U npuMeHeHue. [loyduenne ankaaueHos.

AJNKUHBI. DJEKTPOHHOE€ M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl —aleTuieHa. Sp-
rubpuan3aius opoburaneil atomMoB yriaepoga. ['omonormueckuid psa U obmias (popmyna anKuHOB.



Homenknarypa. M3omepus: yriepoaHOro CKenera, MOJOXKEHHS KPAaTHOM CBS3U, MEXKKIACCOBasl.
@u3nuecKkue CBOWCTBA AJKUHOB. XMUMUYECKHE CBOWCTBA AJIKUHOB: PEAKUUU INPUCOCAUHEHUS KakK
croco0 TMOJYYEeHHUsl TOJMMEPOB U JPYrUX IOJIE3HBIX MPOAYKTOB. Peaxyuu 3amewenus. I'openne
alleTWJIEHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JUIl CBapKM W PE3KU METaJUIOB.
[Tomy4yeHue aneTuieHa MUPOIN30M METaHa M KapOUIHBIM MeToIoM. [IpumMeHeHne anerusieHa.

Apensl. Ucmopuss omxpeimusi 6en3zona. COBpEMEHHBIE TPEACTABICHUS OO0 SJIEKTPOHHOM H
IIPOCTPAHCTBEHHOM CTpoeHUM OeH3oia. M3oMepuss U HOMEHKIaTypa romosoro Oenzosa. OOmas
dopmyna apeHoB. Dusuueckwe CBoWicTBa OeH307a. XWUMHUYECKHE CBOWCTBA OEH30Ja: peaKIuu
ANIEKTPO(UITBHOTO 3aMEIICHUs (HUTPOBaHKE, TAJIOTEHHPOBAHNE) KAaK CIIOCO0 MOIyYeHHUS XUMUIECKUX
CPEICTB 3allUThl PACTEHMI; MPUCOEANHEHNUS (THAPUPOBAHNE, TAJIOTCHUPOBAHHUE) KaK J10Ka3aTeIbCTBO
HEenpeseNnbHOro Xapaktepa OeHn3ona. Peaknus ropenus. Ilomydenuwe Oenzona. OcobennHocmu
XuMuueckux ceolicms mosyona. BzauMHoe BIMSHUE aTOMOB B MOJIeKyJe Toiyosia. Opuenmayuonmvle
aghhexmor 3amecmumerneti. [IpuMeHeHre TOMOJIOTOB O€H30JIa.

Crnuptsl. Knaccugukanus, HomeHkinatypa cnupToB. ['omonornyeckuil psng u odmas gopmyna
MIpe/ieNbHBIX OJTHOATOMHBIX cnupToB. M3oMepus. dusnueckue cBOMCTBa MPEEbHBIX OJHOATOMHBIX
cnupToB. BogopoaHas cBA3b MEXIy MOJIEKyJaMU U €€ BIMSHHUE Ha (pU3MYecKHe CBOWCTBA CIIUPTOB.
XUMHYECKHE CBOWCTBA: B3aUMOJEWCTBHE C HATpUeM KakK CHOcO0 YCTAHOBJIEHMSI HaIU4us
TUAPOKCOTPYMIBI, C TajJoreHOBOAOPOJAaMH Kak CHOCO0 TMONy4eHUs pacTBOpPUTEsEH, BHYTpU- U
MEXMOJIEKYJIsipHasi Jerujaparanus. Peakius ropeHus: COUpPThl Kak ToruimBo. [loiydeHue sTaHona:
peakiusi OpOKEHHsS TJIIOKO3bl, TUApaTalus dSTujieHa. [IpuMeHeHWe MeTaHola U 3TaHOJIA.
dusnosnoruyeckoe JAEHCTBUE METaHOJa W 3TAaHOJAa HA OpPraHM3M 4YeJOBeKa. OTHUJICHIVIUKONb U
IJIMLEPUH KakK MPEICTaBUTENM MPENeNbHbIX MHOIOATOMHBIX CIHUPTOB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CIIMPTHI U €€ IPUMEHEHUE JUIsl PACIIO3HABAHUS IVIMLEPUHA B COCTaBE KOCMETUYECKUX
cpeacts. [IpakTuyeckoe NpuMeHEHHE STUIICHIJIMKOIS U MIIMLEPHHA.

®enosr. CtpoeHne Mosiekynabl (eHosa. B3zammHOE BIusSHHE aTOMOB B MoJIeKyse QeHoa.
dusnueckue cBoHCTBa (eHoNMa. XUMHUECKHE CBOMCTBA (pEakUMM ¢ HATPUEM, THIAPOKCHIOM HATpPH,
opomom). [lonyuenue denona. [lpumenenue denona.

Anpneruapl U ketoHbl. Kiaccubukanust anbaerujgoB U KeToHOB. CTpoeHHEe IpelesbHbIX
aJIBJIETU/I0B. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE KapOOHMIIBHOM rpymmbl. ['oMonorudeckuit
psa, oOmas (opMmyrna, HOMEHKIATypa U U30MEpUsl IpeJenbHbIX anbaeruaoB. dusnueckue cBoiictsa
IpEeNbHbIX albJernJoB. XHMHMUYECKHE CBOMCTBA MpeAeNbHbIX albAErHI0B: TUIPUPOBAHUE;
KayeCTBEHHbIE pPEaKUMU Ha KapOOHWIbHYIO Tpynmy (peakuuss «cepeOpsHOTo  3epKayiay,
B3auMoeicTBie ¢ rugpokcunoM menu (II)) m ux npumeneHue i oOHaApyXeHHUsS NpeAeTbHbBIX
aJIBJIETU/IOB B NPOMBILIUIEHHBIX CTOYHBIX Bojax. llodyueHue mpenenbHbIX albJIeruJ0B: OKHCIEHHE
CIMPTOB, TuapaTauus auetuieHa (peakuuss Kyuepoma). ToxcuunHocTs anbaerunoB. llpumenenue
dopmanipiieruaa U aneTalbleryia. AIETOH Kak IpeAcTaBUTeNlb KETOHOB. CTpoeHHE MOJIEKYIIbI
arieroHa. OCOOEHHOCTH peaKLMu OKUCIIEHUS aleToHa. [IpuMeHeHue areToHa.

KapOonoBble kucnotel. Knaccudukainuss 1 HOMeHKIaTypa KapOOHOBBIX KuCIOT. CTpoeHue
IPEeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE
KapOOKCHIIbHOW rpynmbl. ['omonoruueckuit psn u obmas ¢opmyna MpelesbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. PDusnueckre CBOWCTBA MpPEIETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHUYECKUe CBOMCTBA MpeAEibHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (PEaKkIMU C MeTallaMH,
OCHOBHBIMHM OKCHJIaMH, OCHOBaHHMSIMU M COJISIMH) KaK MOJTBEP)KJIEHHE CXOJCTBA C HEOPraHUYECKUMHU
Kucinotamu. Peakiust stepuukanum u ee 00paTUMOCTh. BiusiHue 3aMmecTuTenei B yriaeBoI0poHOM
panukaine Ha CHIly KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMUYECKUX CBOWMCTB MYPAaBbUHOM KHCIIOTHI.
[TomydeHne mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJICHHME aJKaHOB, AaJKEHOB,



NEPBUYHBIX CIIUPTOB, ANBJACTUAOB. BakHeimue npeactaBuTeny KapOOHOBBIX KHUCIOT: MypaBbUHAs,
yKcycHast 1 OeH3oiHas. Briciime npenenbHble U HEMpeaelbHble KapOOHOBBIE KUCIOTHL. Onmuyeckas
uzomepus. Acummempuyeckuil amom yeaepooa. Ilpumenenne kapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upsl U kupbl. CTpoeHHE W HOMEHKJIATYpa CIOXHBIX 3PHUpoB. MexKKiaccoBas
n30Mepusi ¢ KapOOHOBBIMU KuCIOTaMH. CrocoObl TOMydeHHUs CIOXKHBIX 3¢upoB. OOpatuMocTh
peakuuu srepuukanuu. [IpuMeHneHwe CIOXHBIX 3QUPOB B MNUIIEBOH W  MapproMepHOH
MPOMBIIUICHHOCTH. JKHpBI Kak CIOXHBIE S(HPHI TIUIEPUHA W BBICIIAX KapOOHOBBIX KHCIIOT.
PacturenbHbIe U JKUBOTHBIE )KUPBL, UX cOCTaB. DU3NYECKUE CBOKCTBA KUPOB. XHUMUYECKUE CBOMCTBA
KUPOB: TUIPUPOBAHKUE, OKHUCIEHUE. ['MIpOIN3 WIM OMBUIEHHE JKMPOB KaK CHOCOO MPOMBIIIIEHHOTO
MOJIyUYEHUsI COJIel BBICHIMX KapOOHOBBIX KHUCIOT. [IpumeHeHue >kxupoB. MbLIA Kak COJIM BBICIINX
KapOOHOBBIX KUCJIOT. Morolie cBOCTBa MbLa.

VYrneBoapl. Knaccudukanus yrieBonoB. dusnyeckue CBOMCTBA M HAXOXKJCHHE YIJIEBOJOB B
npupose. [noko3a Kak anbIeruJoCHUpT. XUMHUYECKHE CBOMCTBA TJIIOKO3BL:  ayuiuposawue,
anKuauposanue, CIUPTOBOE U MOJIOYHOKUCIOE OpoKeHHe. OKCIIepUMEHTAJIbHBIE J10Ka3aTeIbCTBa
HaJIM4us albJETUIHON U CIIMPTOBBIX TPYII B Iitoko3e. [lomydenue rinoko3sl. @pykmosa Kak uzomep
enokosvl. Pubosza u dezoxcupubosza. BaxHeimme mucaxapuisl (caxaposa, J1aKkmo3d, Maibmo3a), uX
cTpoeHne u pusndeckue cBorcTBa. [ UAPOIH3 caxapo3bl, 1akmo3bl, Maibmo3svl. Kpaxmal u neoiao3a
KaK OMOJIOTHYECKHUE MOJIUMephl. XUMHUECKHE CBOWCTBA KpaxMaia (THIpOoJn3, KaueCTBEHHAs! peaklus
c MOJOOM Ha Kpaxmajl M ee NpUMEHEHHe i OOHapyKeHHs Kpaxmaja B MPOAYKTaxX HUTaHHUS).
XUMHUYECKHE CBOMCTBA IEIUTIONO3bI: THAPOJIN3, 00Opa3oBaHHE CIOXKHBIX 3¢upoB. I[lpumeHeHnue u
Ouosorudeckas pojib yriaeBoaoB. OKUCIEHHUE YIJIEBOJOB — MCTOYHHUK SHEPTUU JKUBBIX OPraHU3MOB.
[TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOTO BOJIOKHA.

Unentuduxanuss oOpraHdyecKkux coeluHeHud. [eHeTwueckas CBA3b MEXIy KilaccaMu
OpraHWYEeCKUX coequHeHur. AmuHBbI. [lepBuUHBIC, BTOpUYHBIE, TpeTUUHbIE aMHUHBI. Kitaccudukarms
aMUHOB MO THILY YIJE€BOJOPOJHOTO paJMKada W YUCIY aMHHOTPYII B MOJIEKyJEe. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE NpPENEIbHbIX aMUHOB. DHU3MYECKHME CBOMCTBA aMUHOB. AMHHBI Kak
OpPraHMYECKHE OCHOBAaHMS: pEAaKUUU C BOAOW, KucimoTamu. Peakuus ropeHus. AHWIMH Kak
MIpeJICTaBUTENb apoMaTHueckux amMuHOB. CrpoeHue anHwinHa. [IpuumHbl OcnabieHuss OCHOBHBIX
CBOWCTB aHWJIMHA B CPaBHEHUU C aMUHAMU IPENEIbHOTO psiAa. XHMHYECKHE CBOMCTBA aHWJIMHA:
B3aUMO/ICHCTBUE C KHUCIOTaMHu, OpOMHOI BoAoM, okucieHue. [lomyyeHrne aMUHOB aIKUIMPOBAHHEM
aMMHAKa M BOCCTaHOBJICHMEM HUTPOIPOMU3BOAHBIX yriaeBoAopoaoB. Peakuusa 3ununa. [Ipumenenue
aMUHOB B (papMarieBTUUECKON MPOMBIIUIEHHOCTH. AHUIUH KAK Cblpbe O/ NPOU380OCMBA AHUTUHOBLLX
kpacumerneu. Cunme3svl Ha OCHO8E AHUIUHA.

AmuHoKuCIOTH U Oenku. CoctaB 1 HOMeHKIaTtypa. CTpoeHrne aMUHOKHUCIIOT. ['oMonoruueckuit
PO TpeleNbHbIX aMUHOKUCIOT. HM3omepus npedenvHulx amunoxkuciom. Duznyeckue CBONCTBa
Mpe/IeIbHBIX aMHUHOKHCIOT. AMHHOKHCIOTHI Kak aM(OTepHble opranuyeckue coenuHeHus. CHHTE3
nentugoB. Ilentuanas cBs3b. buonorndeckoe 3HaueHHe o-aMMHOKHCIOT. OOnacTH NpUMEHEHUs
aMUHOKHUCIIOT. benku kak mnpuponnsie Ouomonmumepbl. CoctaB u cTpoeHue OenkoB. (OcHogHbie
amMunoxuciomnl, obpasyouue Oerku. XUMHUYECKHE CBOMCTBa OENKOB: THUAPONH3, JEHATYypalus,
KauecTBeHHbIe (I[BETHBIE) peakiuu Ha Oenku. [IpeBpamieHuss OeTKOB TMHUIIM B OpraHU3MeE.
buonoruueckue GpyHKIuM 6€IKOB. JJocmuoicenus 6 usyueHuy cmpoeHus u Cunme3sa 0eiKkos.

Azomcodepacawue cemepoyukiuueckue coeounenus. Iluppon u nupuoun: d1eKmpoHHOe
cmpoeHue, apomMamudecKull Xapakmep, paziudue 6 NposieleHuu OCHOBHbIX ceolicme. Hykneunogvie
Kucnomul. cocmag u cmpoenue. Cmpoenue Hykieomuoos. Cocmasg nykneunogvix kuciom ({HK, PHK).
Ponv nyxneunosvix kuciom 6 scuzneoeamenbHOCmMu OP2aHU3MO8.



Bricokomonekymnsipubie coenuuenust. OCHOBHBIE MOHATHUSI BBICOKOMOJIEKYJISIPHBIX COCIUHEHUMN:
MOHOMEp, TOJUMEp, CTPYKTYpHOE 3BEHO, CTENEeHb NoiduMepu3anuu. Kiaccupukaius MOJTHMMEpOB.
OcHoBHBIE CHIOCOOBI TOMYYCHHS] BBICOKOMOJICKYJISIPHBIX COCIUHEHHIA: PEaKIUU TOJUMEPU3ANNHA U
nojaukoHAeHcauu. CTpoeHHEe U CTPYKTypa MOJUMEpPOB. 3aBUCUMOCTH CBOMCTB IOJUMEPOB OT
CTpOEHHUS MOJIEKyJ. TepMOIIacCTUUHbIE U TEPMOPEAKTUBHBIE MOJUMEPDL. [Ipogodsawue opeanuyeckue
noaumepol. Komnozummuvie mamepuansl. llepcnekmugol ucnonb308anus KOMHO3ZUMHBIX MAMEPUAILO8.
Knaccudukanust BonokoH. CuHTEeTHYECKHE BOJIOKHA. [lommadupHbie W MOIMaMHIIHBIC BOJOKHA, WX
cTpoeHue, cBoicTBa. IIpakTuueckoe rcnonb3oBaHue BOJOKOH. Cunmemuyeckue nieHKu: usonayus ons
npo8o00s, MemOpanvl Ol ONpPecHeHusl 800bl, 3aUujUmHble NIeHKU Ol A8MmoMoOuLel, NiAcCmulpu,
xupypeuueckue nossasku. Hoevle mexnonocuu oOanvHeliuie2o CcoOBEPUIEHCMBOBAHUS NOTUMEPHBIX
Mamepuanos.

XuMHUSA U KU3Hb

Xumusi U 370poBbe. JlekapcTBa, ¢GepMEHTHI, BUTAMUHBI, TOPMOHBI, MHHEPAIbHBIC BOJIBI.
[IpobGnembl, cBsi3aHHBIE C TPUMEHEHHUEM JIEKAPCTBEHHBIX TpernapaTtoB. BpenHbie NPUBBHIYKA U
(akTopbl, pa3pylIaoLIUe 310pOBbe (KypeHue, ynoTpeOieHrne ankorois, HapkoManus). PanronanbHoe
nutanue. [Tumiesoie 1o00aBku. OCHOBEI MTUIIEBONA XUMHUH.

Xumus B meauiuHe. PazpaboTka iekapcTB. XUMUYECKUE CEHCOPHI.

XWMHUS B IOBCETHEBHOM XKU3HU. MOIOIIIME U YUCTAIINE CPEeACTBA. PeneieHThl, MHCEKTUIINIBI.
CpenctBa NTUYHOW TuUrHeHbl W KocMeTukd. [IpaBuna Oe3omacHOi paboThI C €IKUMU, TOPIOYUMH U
TOKCHUYHBIMU BEIIECTBAMH, CPEJCTBAMU OBITOBOM XUMHH.

XUMHS U CENbCKOE XO035HCTBO. MuHEpabHbIC U OpraHndeckue ynoopeHus. CpeacTBa 3aliuThl
pacTeHui.

Xumusg W dHepretuka. lIpuposiHble HMCTOYHMKHU YriaeBOAOpOoAOB. IIpupomHbli M MOMYTHBIN
He(TsIHOM Tra3pl, X cocTaB W HcnoJib3oBaHue. CoctaB HedTH M ee mepepaboTka. HedrenpoaykThr.
OxkranoBoe umcio OeH3mHa. OxpaHa oOKpyxaromed cpenbl mnpu HedTenepepaboTke U
TPaHCIOPTUPOBKE HEPTEHPOAYKTOB. AJIbTEpHATUBHBIE UICTOYHUKH SHEPTUH.

XUMHUSA U DKOJIOTHSA. XUMHUYECKOE 3arpsi3HEHHE OKpYXalollel cpeabl M ero MoCieICTBUS.
Oxpana rugpocdepsl, T04YBbL, aTMOChepsl, (GI0pbl U hayHbl OT XUMUYECKOTO 3arpsA3HEHUS.

Xumus B npombliieHHocTH. [IpomeblnenHas oprannyeckas Xxumus. CpIpbe sl OpraHu4ecKon
npoMeblieHHocTu. [Ipobiema oTX0m0B M MOOOYHBIX MpoaykToB. Hanbosiee KpynmHOTOHHa)KHBIE
MIPOU3BOJICTBA OPraHUYECKUX COCAUHEHUH.

THunbI pacYeTHHIX 32/1aY4:

HaxoxneHue MoJeKyJIsipHOH (OpMysIbl OpPraHMYeCKOro BEIIECTBA 1O €ro IUIOTHOCTH |
MacCCOBBIM JIOJISIM JIEMEHTOB, BXOJISIIMX B €0 COCTAB, WJIH O MPOAYKTaM CrOPaHUsI.

PacdeTsl MaccoBo#t 1011 (MacChl) XUMHUYECKOTO COSTMHEHHSI B CMECH.

Pacuetsr Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIM OJHO M3 BEIIECTB
JIAHO B U30BITKE (MMEET MPUMECH).

Pacuersl MaccoBoifi unu OOBEMHON JONHM BBIXOJA NPOIYKTAa PEAKIUU OT TEOPETHUECKU
BO3MOYHOTO.

PacyeTbl 00BEeMHBIX OTHOIIEHHU Ta30B MPU XUMHUECKUX PEAKIUIX.

Pacuetsr maccel (0ObeMa, KOMMYECTBAa BEIIECTBA) MPOIYKTA PEAKIIMH, €CIH OJHO U3 BEIIECTB
JIAHO B BUJIE PACTBOPA C OIMPEICIICHHONH MacCOBOH JI0Jiel pacTBOPEHHOTO BEIIECTBA.

IIpakTnuyeckune padoThl:
1. KauecTBeHHOE OmpeaeneHue yriepoa, BOJ0POo/ia U XJopa B OPraHNYECKUX BEIECTBAX.



[Tony4yeHue 3THIIEHA U U3yYEHUE €TI0 CBOUCTB.

CBoiicTBa 0JIHOATOMHBIX U MHOTOAQTOMHBIX CITUPTOB.

XHUMHUYECKHE CBOUCTBA aIbJICTUIOB.

[TosrydeHne yKCyCHOM KHUCIIOTHI U U3YUEHUE €€ CBOMCTB.

YrneBobl.

HccnenoBanue cBONCTB OEIIKOB.

Pemrenne skcniepuMeHTAIBHBIX 3a/1a4 Ha PACIIO3HABAHUE OPraHMYECKUX BEIIECTB.

© o N A WD

Pacno3naBanue miaacTMace ¥ BOJIOKOH.

IIpakTHyeckoe NpUMeHEHHE OCHOB XMMHH, Peau3yeMoe ¢ MOMOIIbI KBAHTOPHYMA.
IIpakxmuueckue pabomeoi.

1. Koncmpyupoeanue wiapocmepiicresvix Mooenell MOIeKyl OPeAHUYECKUX 8euiecms.
Pewenue sxcnepumenmanvHulx 3a0a4 Ha NOJyYeHUE OPSAHUYECKUX BEUieCS.
Tuoponus srcupos u yenes0008.

H3zeomoesnenue mvina pyunou pabomeol.
Hccneoosanue nuwesvlx 000a8oKk.

© ok~ w

Cunmes cnodcHozo s¢hupa.

11 kaace

Teopernueckue ocHoBbI xXuMuu. CtpoeHue BeuiectBa. CoBpeMEHHAs MOJIETb CTPOCHHS aTOMA.
Hyanusm snektpoHa. Keanmosuvle uucna. Pacupenenennue 3JIEeKTPOHOB MO SHEPreTUYECKUM YPOBHSM B
COOTBETCTBUM C NPHUHIMIIOM HAWUMEHBIIEH 5SHEPruM, NpaBwiIoM XyHIa W npuHounom Ilaymwm.
OcoOeHHOCTH CTPOCHMSI DHEPreTUYECKUX YpPOBHEM aTOMOB d- 3JeMEHTOB. DIJIEKTPOHHAas
koHpurypamus aroma. Kinaccupukanuss XUMHYECKHX 3JIEMEHTOB (s-, P-, d-amementsl). OCHOBHOE U
BO30YXKJICHHbIE COCTOSIHUSI aTOMOB. BaneHTHble anekTponbl. Ilepuoanueckas cuctemMa XHUMHUYECKUX
snementoB .M. MengeneeBa. ®@usznueckuii cmbica llepuoandeckoro 3akona [.M. Menneneena.
[IpyunHBl U 3aKOHOMEPHOCTH HM3MEHEHUs CBOMCTB AJIEMEHTOB M UX COCAUHEHUHN MO IEepUoJaM U
rpynmnaM. MupoBo33peHueckoe W HaydyHoe 3HaueHue [lepumommueckoro 3akona J[.M1. Menpgeneena.
IIpocnoszwvl /.M. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX DIEMEHMO8.

DNeKTpOHHas MPUPOJA XUMUYECKON CBSA3U. DJIEKTPOOTpULATENbHOCTh. KoBaneHTHas cBs3b, €
Pa3HOBUIHOCTH M MEXaHW3Mbl 0Opa3oBaHus (OOMEHHBIM U JOHOPHO-AKIENTOPHbIN). VoHHAsT CBSI3b.
Mertannuueckas cBsi3b. BogopoaHas cBsizb. MeoxcmoneKynsaphvie 63aumo0eicmsusl.

Kpucrannuueckue u amopdubeie BemiecTBa. THIBI KPUCTAJUIMUECKUX PEIIETOK (aToMHas,
MOJIEKYJISIpHAsi, WOHHAs, MeTalIMdeckas). 3aBHCHUMOCTh (PU3UYECKHX CBOMCTB BEIIECTBA OT THIA
KpUCTAITMYecKor pemieTku. [Ipuunabsl MHOTOOOpa3usi BemiecTB. COBpeMEHHBIE MPEACTaBICHHUS O
CTPOEHUH TBEPABIX, KUAKUX U Ta3000pa3HbIX BeulecTB. JKuokue Kpucmaiiisi.

Xumuueckue peakuuu. ['oMOreHHble U TreTeporeHHble peakuuu. CKOpOCTh peakluu, ee
3aBUCHMOCTh OT pa3iMuHbIX (DAaKTOPOB: TMPHPOABI PEATHPYIOIIMX BEIIECTB, KOHIICHTPAIHH
pearupyoomux — BemiecTB, TemmepaTypsl (mpaBwio Bant-T'odda), mmomany peaxkuoHHOMN
MOBEPXHOCTHU, HAIMYMS KaTaau3aTopa. OHEPrus aKTUBAUUU. AKMUBUPOBAHHBIN — KOMNIEKC.
KaranuzaTtops! u katanu3. Posb kaTanu3aTopoB B MPUPOJIE€ U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

IHonamue 06 swmanonuu u sumponuu. duepeus [udbca. 3axkoH I'ecca M CIeACTBHS W3 HETO.
TennoBsie 2 dexTh xuMuyeckux peakiuii. Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTh peaKIIHi.



Xumuueckoe paBHoBecue. (CMelleHHe XUMHUYECKOTO PpaBHOBECHS IOJ JCWCTBHUEM Ppa3IMYHBIX
(bakTOpOB: KOHIIEHTPAIIMM PEareHTOB WJIM MPOAYKTOB pEaKIUH, NaBJICHUS, TeMrepaTypbl. Poib
CMEIIEHHS PAaBHOBECHS B TEXHOJIOTUYECKUX MTPOIECCaX.

HucnepcHble cuctembl. Koanououwvie cucmemwvl. VicTuHHBIE pacTBOpbl. PacTBOopeHue kak
¢bu3uko-xumuueckuii mporecc. CrocoObl BBIPOKXEHHS KOHIEHTPAIMK PACTBOPOB: MaccoBas OIS
PacTBOPEHHOTO BEIIECTBA, MOIAPHAS U MOIANbHASA KOHYeHmpayuu. Tump pacmeopa u mumposanue.

Peakiuu B pacTBOpax ayeKTpoiauToB. KauecTBEHHBIE peakny Ha HOHBI B pacTBope. KucinoTHo-
OCHOBHBIC B3aMMOJICHCTBHSI B pacTBOpax. AMGMOTepHOCTh. HoHHOe npoussederiue 800bi. Booopoonwiii
noxazamenv (pH) pacmeopa. I'unponus comneil. 3Hau€HUE TUAPOIU3a B OMOJOTUYECKUX OOMEHHBIX
nporeccax. [lpumeHeHne ruposm3a B MPOMBIIUIEHHOCTH.

OKHUCITUTENFHO-BOCCTAHOBHUTENBHBIE PEAKIUU B TPHPOJE, NMPOU3BOACTBEHHBIX IPOIECCaX M
KHU3HEIEATSIFHOCTH  OPraHU3MOB. OKucIumenbHo-60CCMAHOBUMENbHBIL  NOMEHYUAL  CPeObl.
Huaepamma Ilyp6s. TloBeneHne BemecTB B cpefax ¢ pa3HbIM 3HaueHreM pH. MeTopl 21eKTpOHHOTO
U 27eKMPOHHO-UOHHO20 OanaHca. [ampBaHWYECKHH »dlieMEHT. XWMHUYECKHE WCTOYHHKH TOKa.
Cmanoapmuulti 6000pooHbLL I1eKmpoo. CmanoapmHblli 21eKmpoOHblll nomeHyuan cucmemsl. Pso
CMAHOAPMHBIX  INEKMPOOHLIX NomeHyuanos. Hanpasnenue okuciumenbHo-60CCMAHOBUMENbHBIX
peaxyut. DIEKTPOJU3 PACTBOPOB M PacIiiaBoB cojieid. [IpakTudyeckoe mprUMEHEHHE AIIEKTPOIN3a s
MOJTyYCHUsT MICTIOYHBIX, MIETIOYHO3EMEIBHBIX METANIOB W alfoMHHUS. KOppo3usi MeTaisioB: BHIBI
KOPPO3HH, CIIOCOOBI 3aIlIUTHI METAJUIOB OT KOPPO3HUH.

OCHOBBI HEOPTraHMYECKOH XUMUM

O6mras xapakrepuctuka 37eMeHTOB [A—IIA-rpynmn. OKcuabpl U MEPOKCUIBI HATPHS M KAWL
PacnioznaBanue kaTuoHOB HaTpus U Kanus. Conau HAaTpus, Kaiusl, KaJlblKsg U MarHus, UX 3Ha4eHHE B
NpUPOJIE U JKU3HH UeJoBeKka. JKecmkocmb 600bl U cnocobvl ee ycmpauenus. Kommnnexchole
COeOUHeHUs antoOMUHUA. Anromocunukamal.

Merambr IB-VIIB-rpynn (Meap, muHK, XpoMm, mapranein). OcoOCHHOCTH CTPOEHHUS aTOMOB.
OO6mue ¢usnyeckue u xumuueckue cpoiictBa. [lomyuenue u npumenenue. OKCHUIIBI U THIPOKCHIBI
3TUX METaJJIOB, 3aBUCUMOCTb HX CBOMCTB OT CTEIEHHM OKHUCICHHUS 3JieMeHTa. Baxkueiimue coiu.
OxucnuTenbHble CBOMCTBA COJEM XpoMma M MapraHiia B BbICIICH CTENEHU OKUCICHUs. Komniexchvie
COeOUHeHUs Xpoma.

OO6mras xapakTepucTuka 31eMeHTOB [VA-rpymnmel. CBONCTBA, MOTYyYCHUE U MPUMEHEHUE YTJIA.
CuHTe3-ra3 Kak OCHOBAa COBPEMEHHOW MPOMBIIIJICHHOCTH. AKTHBUPOBAHHBIM yroJib Kak aJCOpOEHT.
Hanocmpyxmypor. Muposvie docmuoicenus 6 obracmu co30aHusi HAHOMAMEPUANo8. INeKMPOHHOE
cmpoeHue MoJeKyIvl yeaproeo e2aza. llonyuenue u npumenenue yeapnozo 2aza. buonoruueckoe
neiicTBue yrapHoro raza. KapOuasl xanbuus, amoMuHus U kene3a. KapOoHatsl U ruapokapOOHATHI.
Kpyzoeopom yenepooa 6 ocusoui u Hedcusoii npupooe. KadecTBeHHass peakius Ha KapOOHAT-HOH.
duznyeckue M XUMHUYeCKue cBoiicTBa KpemHus. Cumanbl u cumunuiasl. Oxcun kpemuus (IV).
KpemuueBbie KUCIOTHI U uX colii. CUIIMKaTHbIE MUHEPAJIB — OCHOBA 36MHOM KOPBI.

OOmas xapakTepuctuka saeMeHToB VA-rpymmnbl. Hutpunel. KadecTBeHHas peakiusi Ha HOH
aMMOHHMSI. A30THasi KUCJIOTa KaK OKUCIUTENb. HuTparhl, ux (u3nuecKkue W XUMHUYECKUE CBOWCTBA,
npumeHenne. CBoiicTBa, mosydyeHue u mnpumeHenue ¢ocdopa. Dochun. DochopHbie u
nosdochopHsie KUCIOTHL. bronornyeckas poib dpocdartos.

OObmas xapaktepucTtrka 31eMeHTOB VIA-rpymmbel.  OcoOble CBOWCTBAa KOHIIEHTPUPOBAHHOU
cepHOU KucIoThl. KadecTBeHHBIE peakliuu Ha CylnbPu-, CyTb(UT-, U CyIbPaT-UOHBEI.

O6mas  xapakrepuctuka dnemMeHTOB  VIIA-rpymmbel.  OcoOeHHocTH — Xumuu — Qropa.
lanmorenoBoIopoAbl U WX TONy4deHHE. [aJoreHOBOJOPOHBIE KUCIOTHI M HX colid. KauecTBeHHBIE



peakuMu Ha rajJoreHuA-uoHbl. Kuciopoaconepxkanme coequHeHus xjopa. [IpuMeHenue raioreHoB u
HX BOKHEUIINX COEAUHEHHUM.

Bnacopoonsie cazvi. Ilpumenenue 61a20poo0HbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COCAMHEHUHN, BHICIITUX
OKCHJIOB ¥ THIPOKCHUIOB.

WNnentudukaris HEOPraHMIECKUX BEIIECTB M HOHOB.

XuMHUS U KU3Hb

Hayunble wmetonpl mo3Hanus B XuMmuH. Vctounukm xumudeckoi wuHpopmanmu. [louck
nH(OpMaMKA TIO HA3BaHWSIM, WIACHTH(PHKATOpPaM, CTPYKTYpHBIM (opmynam. XUMHYESCKHA aHAIH3,
CHUHTE3, MOJCIMPOBAHHE XMMHUYECKUX MPOILECCOB U SBJICHUM KAaK METOJbl HAYYHOTO TMO3HAHMS.
Mamemamuueckoe modenuposanue npocmMpaHCmeeHHO20 CIMPOEHUsL MOJIEKYl OP2AHUYECKUX 8eUeCs.
Coepemennsie usuro-xumuieckue Memoosbl YCMAHOBNEHUsL COCMABA U CMPYKMYPbl 8eUieCm8.

Xumusi B MPOMBIIIIEHHOCTH. O0IIKe mpecTaBIeHUsI 0 MPOMBIIUICHHBIX CIIOC00aX MOTyYeHUs
XUMUYECKUX BEIIECTB (Ha MpUMeEpe MPOM3BOACTBA aMMHaKa, CEPHOM KHUCIOTHI). UepHasi W IBETHas
Metamutyprusi. CTEKIIO ¥ CHIIMKATHAs! TPOMBIIIIEHHOCTb.

Xumus B ctpoutensctBe. Llement. beron. Ilombop onTUMambHBIX CTPOUTEIHHBIX MaTEPHAIIOB
B IIPAKTUYECKOMN JAEATETBHOCTH YEIIOBEKA.

Tunel pacyeTHbIX 3a1a4:

Haxoxnenne MonekyasipHOW (GOpPMYNIBI OPraHUYeCKOTO BEIIECTBA IO €ro IUIOTHOCTH H
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, MJIM MO MPOAYKTaM CTOPAHUSL.

Pacuetsl MmaccoBo# 1011 (Macchl) XUMUYECKOTO COEAMHEHUS B CMECH.

Pacuetrsr Macchl (0ObeMa, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIM OJHO U3 BEIIECTB
JTAaHO B M30BITKE (MMEET TIPUMECH ).

Pacuerst MaccoBoil uiM 0OO0BEMHOW JOJM BBIXOJA MPOAYKTA PEAKIMH OT TEOPETUUECKH
BO3MOXHOTO.

Pacuets! TemoBoro s dekra peakum.

Pacyetbl 00BeMHBIX OTHOLIEHUH ra30B MPU XUMHUYECKUX PEaKLIUAX.

Pacuetsl macchl (0ObeMa, KOJMYECTBa BELIECTBA) MPOJIYKTa PEaKIMM, €CId OJHO M3 BEIIECTB
JTAHO B BUJIE PAaCTBOPA C OIPE/ICICHHONH MacCOBOM J10JIel pacCTBOPEHHOIO BEILIECTBA.

I[IpakTuyeckue padoTbi:

HpI/IrOTOBHCHI/IC pacTBOpa 3aJaHHOM KOHOCHTpAaluu.

HccnenoBanue BIMSHUS Ppa3INIHbIX (1)aKTOpOB Ha CKOPOCTb XUMHYECKOU PCaKIUU.
Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC <<FI/I,Z[pOJ'II/I3)).

Pemenne SKCIICPUMCHTAJILHBIX 3a1a4 110 TEMC «l"amorensl 1 XalbKOTEHBD».
HonyquI/Ie, CO6I/IpaHI/Ie " pacCliO3HaBaHUEC I'a30B.

Pemenne SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCME «MerTambl IlIaBHBIX MOATPYIID».
Pemienne SKCIICPUMCHTAJILHBIX 3a1a4 110 TEMC «MeTamibsl MoOOYHBIX MOATPYIIID.
H,Z[eHTPI(bHKaHPIH HEOPraHN4YCCKUX BCIICCTB U HOHOB.

NG~ ®WDdE

IMpakTHYeckoe NpUMeHEeHHE OCHOB XUMHH, Pean3yeMoe ¢ IOMOIIbI0 KBAHTOPHUYMa.
IIpakmuyeckue pabomul.
1. Onpeodenenue  xonyenmpayuu  pacmeopa  AcKOpOUHOBOU — KUCIOMbL — MemoOOM
MUMpPOBAHUSL.



2. Ycmpanenue epemeHHOU HceCmKOCMU 800bl.
3. Kauecmeennvie peakyuu Ha HeopeaHuyecKue 6eujecmed U UOHbL.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA.

10 xaacce (175 v)
Ne Ha3zBanmue KonunuyectBo Coaep:xxanne Opranmnzanus o06cy:K1eHus
pa3aena 4acoB YYaIMMHUCS HeHHOCTHBIX
aCMeKTOB M3y4aeMbIX sIBJICHMIA,
opranu3anusi paéoTsl ¢
CONMAIBLHO 3HAYMMOH
uHpopmanueii)
1 BBenenue B 5 [MosiBnenue ¥ pa3BUTHE OpraHM4ecKod xumuM Kak Hayku. Ilpenmer | Onpenenenue 3HAYUMOCTHU
OpraHuvecKy OpraHUYecKOW XMMHUU. MecTO M 3HAaueHuEe OpPraHUYECKOW XHMMHUU B | €CTECTBEHHBIX HAyK B JXU3HU
10 XHMHI0 CUCTEME €CTECTBEHHBIX HAayK. B3auMoOCBs3pb HeEOpraHu4eckux u | Y€JIOBEKa.
OpPraHUYECKHX BEIICCTB.
2. Ctpoenue u 12 XHMMHMYECKOE CTPOEHME KaK MOPANOK COoeauHeHHs aromoB B | OmpejeneHne LIEHHOCTH
Ky1accHpuKan MOJIEKYJIE€ COIVIACHO UX BaJICHTHOCTH. OCHOBHBIE I1OJIOKEHUS TEOpUU | HAYYHOTO ITOHUMAHUA KapTUHBI
nst XUMHYECKOTO  CTPOGHHSI ~ OpPraHMYecKMX  CcoeluHeHuii  A.M. | MHpa B (dhopmMupoBaHUU
OpraHmHecKu ByrnepoBa.  YriieponmHblii  CKelIeT  OpPraHMYeCKOW  MoJeKyinsl. | JUIHOCTH YCJIOBCKA.
X cocHeriT KpaTHOCTh XMMHYECKON CBSA3M. 3aBUCHMMOCTH CBOMCTB BEINECTB OT O6cyx nenne 3HaYUMOCTHU
XHMHYECKOTO CTPOEHUS MOJIEKyL. M3omepus u m3omephl. Ilonstue | BIaACHUA CJIIOBEKOM
0o  (yHKuMOHANBHOM  rpymme. IlpuHiumel  iaccugukamuu | HAYTHRIMA METONAMHU MOSHAHUA
OpraHMYECKUX COECNWHEHUHA. MexayHapoaHass HOMEHKIATypa u B npomecee . (opmuposanns
MIPUHIUIBI 00pa30BaHMs Ha3BAHUN OpPraHUYECKUX COEANHEHHH. TIpEACTABICHIH 0 MHpE.
Onpenenenne 3HAYMMOCTH U
LEHHOCTHU JeATeNlell HayKu, MX
cTpeMjieHHe  OOBSCHUTH  C
Hay4yHOU TOYKU 3peHUs
CTPOEHUE BELLIECTBA.
3. Peaknuu 6 Knaccupukanmmss u  0cOOEHHOCTH — OpraHumyeckux  peakuuid. | OOCyxaeHHe LIEHHOCTHOI'O
OpPraHu‘ieCKu Peakumonnsie meHTphl. llepBoHawanbpHBIE TOHATHS O THNAX H | COAEPKAHUS HAYYHOM XUMHUHU C
X COe/IMHeHNH MEXaHM3MaX  OpTaHMYeCKMX  peakuuil. [oMomuTHueckuii u | MIO3ULHUH paccMOTpeHuUs
TFeTePOIUTUYECKUNA  pa3pblB  KOBAJEHTHOM XHMMHYECKOM CBsA3u. | TIPHPOJBI KakK CJI0KHOTO
CB00OOTHOpAMKALHBIA U HOHHBIH MeXaHU3MbI peakiiuu. [lonstue o | MEXaHU3MA.
HyKieoduie u snekrpoduie. OmpeneneHue  LEHHOCTH M

3HAYMMOCTH OCHOBHBIX 3aKOHOB
XHUMHHU B )KU3HU YCIIOBCKA, B €I'0
MMOBCEAHEBHOM NI€ITEILHOCTH.
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AJKaHBI. DJEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIbI METaHa. Sp° -ruOpuM3aIys opouTaseil aTOMOB yrieposa.
I'omonorudeckuii psi u obmas ¢popmysia ankanoB. Cucremaruyeckas
HOMEHKJIaTypa ajKaHOB M paJuKaioB. M3oMmepus YriepoaHOro

ckenera. @du3nueckue CBOMCTBA  allkaHOB. 3aKOHOMEPHOCTH
U3MEHEHUsS] (U3NYECKHX CBOMCTB. XWUMHYECKHE CBOMCTBA allKaHOB:
raJIoreHUPOBAaHKE, JICTUAPUPOBAHNE, TEPMUYECKOE pa3JIOKEHHE,
KPCKHHI' KakK CHOCO6BI TMMOJTy4YCHUSA Ba)KHEHUIITX COG,Z];I/IHGHI/Iﬁ B
OpPraHWYecKOM cHHTe3e. ['OpeHHe allkaHOB KaK OJMH W3 OCHOBHBIX
HWCTOYHUKOB TCILIa B IMIPOMBIINIJICHHOCTU U 6BITy. I/I30Mep1/13aun;1 Kak
CIOCO0 TOMYYEHUS] BHICOKOCOPTHOTO OCH3MHA. MexaHW3M peakinuu
CBOOOTHOpaANKAIBHOTO 3aMenteHus. [lomyyuenne amkanoB. Peakius
Bropuia. Haxoxaenue B npupojie ¥ MpUMEHEHUE aTKaHOB.
Huxnoankanel. CTpoeHHE MOJEKYN MUKIoadKaHoB. OOmas
(dopmyna uknoankaHoB. HoMeHkatypa nukioankanos. M3omepus
[MKIJIOATKAHOB: YTIEPOIHOTO cKeyera, MEXKKJIacCcoBas,
MIpOCTpaHCTBEHHAA (mHC-TpaHc-m3oMepus). Crnenumduka CBOWCTB
[OMKIIOATKaHOB C MaJlbIM pa3MepoM NuKIia. Peaknny nmpucoennHeHus
1 paIuKaIbHOTO 3aMEICHHS.
AJKEeHBI.  DJIEKTpOHHOE
MOJEKYNbl STHIEHA. Sp° -THOpHmH3alus opOuTaieit

yriaepona. - W M-CBs3U. |'oMonornyeckuii psam u obmmasi Gpopmyra

W TMPOCTPAHCTBEHHOE CTPOCHUE

aTOMOB

ankeHoB. HomenknaTypa ankeHoB. I30Mepust aJIKEHOB: YIJIEPOIHOIO
CKeJIeTa, MOJIOKEHHsI KPAaTHOM CBSI3H, IPOCTPAHCTBEHHAs (LIC-TpaHC-
HU30MEpHS), MEXKKIacCOBasl. ®Ousnyeckue CBOHCTBA aJIKEHOB.
Peakuu s5exTpouiabHOr0 NpUCOESANHEHNS KaK CIOCO0 MOMY4EHUS
(YHKIMOHANBHBIX  MTPOM3BOJHBIX

MapKOBHI/IKOB a, C€ro DJSJCKTPOHHOC

YTJIEBOJOPOAOB. IIpaBuito

00OCHOBAaHHE. Peakuun
OKHCIICHUS ¥ TIoauMepu3anuu. [lonmdTuineH Kak KpyImHOTOHHAXHBIN
NPOAYKT  XUMHYECKOIO [IpombimuieHHbIe  H

nabopaTopHbIE CIIOCOOBI TONy4YeHHs alKeHOB. [Ipasuno 3aiiyesa.

MMpoOu3BOACTBA.

POopMHUpPOBAHHE  LIEHHOCTHOIO
IpPEJICTaBICHUsT O CTPOEHUU
BEUIECTB B  (POPMHUPOBAHUU
MHPOBO33PEHHUS YEJIOBEKA.
OOGcyxienne eI TETHHOCTH
YUEHBIX C TMO3UILIHUU 3TUYHOCTHU
HOBBIX TIOJYYEHHBIX Hay4HBIX
3HAHWM.

OmnpeneneHne UEHHOCTH A
YyeJloBeKa MOHUMAaHMs CTPOEHUS

BEIIIECTBA, WCTIOTB30BaHMS
Hay4YHBIX 3HAHUM B
IIOBCEIHEBHOU JKU3HU
YelloBeKa.

Onpenenenue LIEHHOCTHOT'O
CoIEepKaHUsI B TMPAKTUYECKOU
JEeSITEIbHOCTH YyeloBeKa,
HAIPaBIEHHOTO Ha
npeoOpazoBaHue MIPUPOIBI,
OPUPOJHBIX ~ OOBEKTOB IS
KOM(OPTHO JKHU3HU YelIOBEKa.
O6cyxaenue Ha3HAYCHUI

HAOJIIOICHUI 3a MPUPOJON Kak
crioco0a Mo3HaHus.
OO0cyxIeHnEe BO3MOXHOCTH
COBPEMEHHBIX HAYYHBIX
CII0CO0OB MMO3HAHUA B
(bOpMHUPOBaHUU TOYHBIX,
MCTHHHBIX 3HAHUN U UX
IICHHOCTD I COBPEMEHHOTO
YyeoBeKa.
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IIpuMeHeHue aJKeHOoB.

Ankanuensl. Knaccudukanms ankaideHOB 1O B3aHUMHOMY
pAacCIIOIOKEHHUIO KpPaTHBIX CBsized B Moinekyie. OcobeHHOCTH
SJICKTPOHHOTO ¥ TPOCTPAHCTBEHHOTO CTPOCHHUS COMPSDKEHHBIX
ankaaueHoB. OOmias ¢opmyna ankaaueHoB. Homenkmatypa u
M30MeEpUsl  ankaJAueHoB. DU3MYECKME CBOWMCTBAa  aJKaJMEHOB.
XUMHUYECKUE CBOMCTBA aJKaJWEHOB: pEaKUWH MPUCOECTUHECHUS
(ruapupoBaHWe, TaJOT€HWPOBAHUE), TOPEHHUS W IOJUMEpPU3aIINH.
Brian C.B. JleOemeBa B mojydeHHE CHHTETHYECKOT'O Kaydyka.
Bynkanuzanuga — kaydyka. Pesmna.  MmuorooOpasue  BHUIOB
CUHTETUYECKNX KaydyyKOB, UX CBOMICTBa U npumeHeHue. [lonyueHue
AJKaJMEHOB.

AJKWHBI. ONEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJIBI ~ alleTHJICHA. Sp-THOpuau3anys opburaneii  aToMoB
yriaepona. ['omomorndeckuii psa u obOmas ¢Gopmysia aaKHHOB.
Homenknatypa. W3omepus: YIVIEPOAHOIO CKENETa, IOJOXKEHUS
KpaTHOW cBsi3M, MexkiaccoBasi. dusnmyeckre CBOMCTBA AJIKHHOB.
XWMUYEeCKAE CBOWCTBA alKMHOB: PEAaKIWH MPUCOCTUHEHUS KakK
Croco0 TOJy4YeHHS TONIMMEPOB W JPYIHX TIOJNE3HBIX IPOIYKTOB.
Peaxyuu  3amewenus. l'opeHue amerwieHa Kak  HCTOYHHK
BBICOKOTEMITEPATYPHOTO IUIAMEHH JUIsl CBAPKH M PE3KU METaJIOB.
[lomydenue arernieHa MAPOIM30M METaHA U KapOUTHBIM METOJIOM.
IIpumMenenue aneruiieHa.

Apenbl. Ucmopus omxpoimua  6Oensona. CoBpeMeHHbBIE
MIPEJICTABIIEHUSI 00 3IEKTPOHHOM M TPOCTPAHCTBEHHOM CTPOEHUH
OeHzoma. M3oMepus M HOMEHKIATypa TroMoioroB OeHzoma. OOrmast
tdbopmyna apenoB. Dusmueckue cBoiicTBa OeH30Ma. XWUMHYECKHE
cBOicTBa OCH30Na: peakmuu dSIEKTPOPHUILHOTO  3aMelleHHs
(HUTpOBaHME, TaJOr€HUPOBAaHWE) KaK  CIOCO0  IMONydeHHs
XUMUYECKUX  CPEACTB  3allUTHl  PACTEHUM;  MPUCOECTUHEHUS
(runpupoBaHue, raJIOTeHUPOBAHNUE) Kak JIOKa3aTenbCTBO




Ne Haszpanue KonnyectBo Coaep:xxanne Oprannzanus 00Cy:K1eHus
pa3nenaa 4acoB YYaIuMuCcs HeHHOCTHBIX
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HeTIpeaeNnbHoro xapakrepa Oensona. Peakuust ropenus. [lomyuenue
6ensona. Ocobennocmu Xumuyeckux ceolicme monyona. B3aumHoe
BJIMSHAE aTOMOB B MOJIEKyJle Toiryona. Opuenmayuonnsie 3¢pghexmoi
3amecmumenetl. [IpumeHeHne romosnoros OeH3ona.
5. Kucaopoacon 37 CaupTsl. Knaccudukarus, HOMEHKJIATypa ciuptoB. | dopMUpOBaHUE  LEHHOCTHOTO
cpxaiue Tomonoruveckuit psia u obmast GopMyna npeaenbHBIX OMHOATOMHBIX | PEACTABICHUS O  CTPOCHUU
COCTMHEHU S cuproB.  M3omepus.  ®Du3ndecKMe  CBOWCTBA  NpPENENbHBIX | BEOIECTB B ()OPMUPOBAHHHU

OJIHOATOMHBIX CIIUPTOB. BopopoiHas CBsA3b MEXAY MOJIEKYJIaMU U €€
BIMSHUE Ha (DU3MUECKHE CBOWCTBA CIUPTOB. XMMHUYECKHE CBONCTBA!
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCOO YCTAHOBJIEHUS HATUYHS
THAPOKCOTPYIIBI, C TajJOreHOBOJAOPOJaMH KaK CIIOCO0 MOTydYeHHs
BHYTpH-
Peakuna ropenms: crnupTel Kak TOIUIMBO. llonydeHume sTaHONa:

pPacTBOPHUTEIIEH, U MEXKMOJCKYISIpHAsS AeTHIpATAIHSL.
peakiis OpO’KEHWs TIIOKO3BI, THApatanus dTuiieHa. llpuMmeHenue
METaHoJa M JTaHoja. (DU3MOIIOTHYECKOE MCHCTBHME METaHola |
JTaHOJIa Ha OPTaHW3M dYeIOBeKa. DTHIICHTIIMKONh W TIHIEPUH Kak
TIPEICTaBUTEITH MIpeNeTbHbIX CITUPTOB.
KadecTBeHHAs peaKius Ha MHOTOAaTOMHBIE CITUPTHI M €€ TIPUMCHCHHE

MHOTI'OaTOMHBIX

IUISL PacliO3HaBaHUs ITIMLEPUHA B COCTaBE KOCMETHYECKUX CPEICTB.
[IpaxkTrdeckoe NpuMeHEHNEe STUICHTIIUKOIA U TIULEpUHa.

®enon. CtpoeHne MoieKynsl (peHona. B3anmHOe BIMsSHUE aTOMOB B
Monekyne (Genona. Dusznveckne CBOWCTBA (eHoma. XUMUYECKHE
CBOICTBa (peakiuu C HATpUEM, THAPOKCHUIOM HATpHUs, OpoMoMm).
[Homyuenne ¢enona. Ilpumenenne deromna.

Anpaerunel W KeroHsl. Kiaccudukamust anbpOerduioB M KETOHOB.
CrpoeHne  mpenenbHBIX  AlbJETHJIOB. OJeKTpOHHOE U
MIPOCTPAHCTBEHHOE CTpOEHHE KapOOHUIIBHOU IPYIIIBL
I'omonoruueckuii psia, odmas Gopmyna, HOMEHKIATypa U U30MEpHs
MpeAeiIbHbIX albAerufoB.  Dusnyeckue CBOWCTBA MpeaeTbHBIX
anpaeru/ioB. XWMHYECKHE CBOMCTBA TMPEAEIbHBIX aJbJETHI0B:

TUIPUPOBAHKE; KAYeCTBEHHBIC PEAKUMH HAa KapOOHWIBHYIO TPYIILY

MHPOBO33PEHHUS YEIIOBEKA.
OOGcyxenne EATENIFHOCTH
y'-IeHI)IX C TIO3UIUHN DTHUYHOCTHU
HOBBIX HOJ'Iy'—IeHHBIX HaYLIHI)IX
3HAHU.

OnpeneneHue IEHHOCTH IS
YeJIoBeKa MMOHUMAHUS CTPOCHHS

BELIECTBA, WCIIOJIb30BAHUS
Hay4YHBIX 3HAHUM B
MOBCEIHEBHOM HKU3ZHU
YyelloBeKa.

Omnpenenenue LEHHOCTHOTO
COJIEp)KaHHUA B IPAKTHUECKOI
JeSITEIbHOCTH YelnoBeKa,
HAIPaBIEHHOTO Ha
npeoOpazoBaHue MIPUPOJIBI,
OPUPOJHBIX ~ OOBEKTOB IS
KOM(OPTHO JKM3HH YeIIOBEKa.
O6cyxaeHue Ha3HAYCHU

HaOJII0IeHNH 3a MPUPOAOHN Kak
crioco0a Mo3HaHMSL.
OO6cyx1eHrne BO3MOKHOCTH
COBPEMEHHBIX HAyYHBIX
crocoOo0B MMO3HaHMS B
(OpMUPOBAHUU TOYHBIX,
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(peaxumst «cepeOpsSHOro 3epKaja», B3aUMOJCHCTBIE C THAPOKCHIOM
Menu (II)) m ux npuMeHeHwe s OOHAPYXKCHUS NPEACTbHBIX
aNbJeTHJIOB B MPOMBIIIICHHBIX CTOYHBIX Bojax. llomydyeHue
NpPEICNbHBIX  aJbJICTHIOB:  OKHCIEHHWE CIHPTOB, THJIpaTaius
anermiena  (peakmust  KydepoBa). TOKCHYHOCTH — ajbJETHIOB.
[Mpumenenue QopmManpleruia W aneranpierujga. ANETOH Kak
npeicTaBuTelb  KeToHoB.  CTpoeHMe  MOJNEKYJbl  alleTOHA.
Oco0eHHOCTH peakIuy OKUCIIEeHUs aneTona. [IpuMenenue amerona.

KapbonoBbie  kucnotel.  Knaccupukanms W HOMEHKIATypa
KapOOHOBBIX KHCIOT. CTpoeHHE TpeNeNbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIBHON TPyMIBL. ['oMonorudeckuii psg u obmast ¢opmyna
IIPEAETIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. PDusnueckue
CBOMCTBAa MpPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX  KHUCJIOT.
XUMHUECKHE CBOMCTBA IpENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KACIOT  (peakuuu ¢  MeTaljaMd, OCHOBHBIMH  OKCHIAMH,
OCHOBAaHMSAMHM M COJIIMH) Kak IIOATBEP)KICHUE CXOACTBA C
HEOPraHWUYeCKUMHU KHCIOTaMu. Peakuust sTepuduxanvu u - ee
obpatuMocTs. Bnusiaue 3amecTuteneil B yriieBOOOPOAHOM paluKalie
Ha CHJIy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XWMHYECKHUX CBOWCTB
MypaBbHHOM KHUCIOTHL. [lodydeHne mpeaenbHBIX OXHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJECHHE AaJIKaHOB, AaJKEHOB, MEPBUYHBIX
CIHMPTOB, AIBACTHIAOB. BakHelimme npeacTaBUTeNnn KapOOHOBBIX
KHCJIOT: MypaBbHHAsA, YKCYCHasi U OeH30iHas. Beicime npenensHbie
U HempenenbHble KapOOHOBBIE KHUCIOTHL. OnNTHYECKas H30MEpHSL.
AcumMmerpuueckuii atom yriepona. llpumeHenne kapOOHOBBIX
KHCIIOT.

Cnoxuble 3¢gupsl n xupbl. CTpoeHHE W HOMEHKJIATypa CIOKHBIX
3¢upoB. MexkiaccoBasi M30MepUsi C KapOOHOBBIMH KHCIIOTaMH.
CriocoObl  ONTy4eHHs: CIOXKHBIX 3¢upoB. OOpaTUMOCTh pPeaKUUU
stepuuranmu. llpuMeHeHHe CIOXHBIX 3(QUPOB B NHUILEBOH U

WCTUHHBIX 3HAHUM U UX
LOCHHOCTD AJId COBPEMCHHOI'O
YCI0BCKa.




Ne Ha3zBanue KosnyecTBo Conep:xanue Opranuzanus 00Cy:KIeHust
pazaena 4acoB YYAIMMHCH HEHHOCTHBIX
aCNEeKTOB M3Y4YaeMbIX ABJIEHUIA,
opranu3anusi paéoTsl ¢
COUMAJIBHO 3HAYUMOM
uHdpopmanueil)
napGroMepHOH MPOMBIIUICHHOCTH. JKUphl Kak CIOXKHBIE 3(QUPBI
[JIMLEPUHA W BBICIIUX KapOOHOBBIX KHUCIIOT. PacTuTenbHbIE U
J)KUBOTHBIE JKHMpbI, MX cocTaB. DOU3MYECKHE CBOWCTBAa JKHUPOB.
XUMUYECKUE  CBOWCTBA JKUPOB: TUIPUPOBAHUE, OKHUCIICHHE.
I'maponu3 wuiaM OMBUICHHE JXKHPOB KaK CIOCOO MPOMBIIUIEHHOTO
MOJyYeHHUsT COJIH BBICIIMX KapOOHOBBIX KHCIOT. [IpumeHeHue
JKUPOB. MBUIA Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT. Moroiue
CBOMCTBA MbLJA.
6. YraeBoabl 9 Vrnesonsl. Knaccuduxanms yrnesonos. ®usnueckue cpoiictBa u | DopMHpOBaHHE  IIEHHOCTHOTO
HaxOXJIEHHE YTJIEBOIOB B Mpupoze. [ oKo3a Kak ajabIeruJ0oCHupT. | IPEACTABICHUA O  CTPOECHUU
XuMHuyeckre CBOMCTBA TIIIOKO3BI: Al[MJIMPOBAHME, AJKMIMPOBaHHE, | BEHIECTB B (hOPMUPOBAHUU

CIIUPTOBOE W MOJIOYHOKHUCIIOE OpOKeHHe. KCIepUMEHTaIbHbIC
JOKa3aTeNbCTBA HAJIMYUS aNbACTHIHOW U CIUPTOBBIX TPYNI B
riaokose. Ilonmyuenue rioko3bl. DpykTo3a Kak H30MEP TIHOKO3BI.
Pubo3za um pgesokcupubosza. Bakmelmme maucaxapuisl (caxaposa,
JaKTO3a, MajabTo3a), WX CTpOCHHE W (HU3MYEeCKHe CBOWCTBA.
TI'maponus caxaposbl, JaKTO3bl, MalbTO3bl. Kpaxman W 1euiroso3a
KaKk OWOIIOTHYECKHe MONMMepbl. XHMHUYECKHE CBOICTBA Kpaxmalna
(tmaoponu3, KadecTBEHHAs peakius ¢ HOAOM Ha KpaxMan Hu ee
MIpUMEHEHNe sl OOHapYXeHHd KpaxMmalia B MPOMyKTaX MHATaHUA).
XWMUYECKAE CBOWCTBA IEJUTIONO3BI: THAPOIH3, O0Opa3oBaHUE
CIOXHBIX 3¢upoB. [IpuMmeHeHue n OMOIOTHYECKas POJIb YTIIEBOIOB.
OxucrneHue yriieBOJOB — HCTOYHUK DHEPTHH KUBBIX OPTaHH3MOB.
[lonsiTe 00 WMCKYCCTBEHHBIX BOJOKHAaX Ha MpHUMeEpe aleTaTHOTO

BOJIOKHA.

MHUPOBO33PEHHUSI YETIOBEKA.
OO0cyxenne EATENILHOCTH
YYEHBIX C TO3HUIIUH STUYHOCTH
HOBBIX TIOJYyYEHHBIX HAyYHBIX
3HAHUWM.

OnpeneneHue IEHHOCTH IS
YeJIOBEKa MOHUMAHUS CTPOCHHS

BCIIIECTBA, HCIIOJIB30BaHUA
HaY4YHBIX 3HAHUI B
HOBCGﬂHeBHOﬁ KHU3HHU
YCJIOBCKaA.

Onpez[eneHI/Ie OCHHOCTHOI'O

COACPIKAHUA B HpaKTquCKOﬁ

JeSATENbHOCTH 4eJI0BeKa,
HaIrpaBJICHHOTO Ha
npeobpa3oBaHue HIPUPO/IB,
NPUPOTHBIX  OOBEKTOB IS

KOM(OPTHO KU3HU YellOBeKa.
OO6cyxaeHue Ha3HAYeHUI
HaOJIIoIeHUH 3a MPUPOJOH Kak
crioco0a Mo3HaHMSL.
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OO0cyx1IeHrne BO3MOKHOCTH
COBPEMEHHBIX HAyIHBIX
croco0o0B MO3HAHUS B
(GhOopMUPOBAHUH TOUHBIX,
WUCTUHHBIX 3HAHUH U UX
[IEHHOCTH TSI COBPEMEHHOTO
YeJIOBEKa.

A3oTconepika

nue
coequHeHud
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Wnentndukams OpraHNYecKUX COeMWHEHUU. ['eHeTHdueckas CBSI3b
MEXIy KJIacCaMH OPTaHMYECKUX COCIMWHEHWU. AMUHEL llepBudHEIE,
BTOPHUYHBIC, TPETUUHBIC aMUHBL Kiaccudukaims aMUHOB IO THITY
YIJIEBOJIOPOJIHOTO pajJidKaja W YHUCIYy aMHHOTPYNI B MOJIEKYJIE.
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MpEeNeTbHBIX aMUHOB.
®u3nyecKkue CBOWCTBA AMUHBI OpTraHU4ecKue

aMHHOB. Kak

OCHOBAHMSI: PEAKIMU C BOJOW, KHUCIOTaMHU. Peakius TropeHus.
AHWIMH KaK MpeJCTaBUTENbh apoMaTHYecKux aMuHOB. CTpoeHue
anunuHa. [IpUYnHBL OCNAONIeHUs OCHOBHBIX CBOWCTB aHWJIMHA B
CpPaBHEHHWH C aMHHAMH TPEAEIbHOro psifa. XUMHUYECKHE CBOMCTBA
aHWIMHA: B3aHUMOACHCTBHE C KHCIIOTaMH, OpOMHOM  BOJIOH,
okucnenue. llodydeHne aMHHOB aIKWIMPOBAaHWEM aMMHaka H
BOCCTQHOBJIEHHEM HUTPOIPOU3BOJAHBIX YIIIEBOAOPOAOB. Peakuns
3uHUHA. [Ipumenenue aMHHOB B (hapmarieBTHIECKOM
[IPOMBINIUIEHHOCTH.  AHHUIINH CBIPBE JUIA TPOHW3BOJICTBA

AHUJIMHOBBIX KpacheHeﬁ. CuHTE3bl Ha OCHOBE aHUJIMHA.

Kak

AwmuHokucnorel U Oenmku. CoctaB W HOMeHKIatypa. CrtpoeHme
AMHUHOKHCJIOT. ['OMONOrMYecKHid pPAJ MPEAETbHBIX aAMHUHOKHCIIOT.
MN3omepust npenenbHbIX CBOIICTBa

aMUHOKHCIOT. Dusmueckue

NpeACIbHBIX aMHUHOKHCIIOT. AMUHOKHCIIOTEI  KakK aMCpOTepHBIe
OPraHnveCKUC COCAUHCHUA. Cunres NCITUAOB. HGHTI/L[[HaH CBs3b.
Buonornyueckoe 3HaueHue o-aMHUHOKHCIOT. OOnactu IIPUMCHCHUA
aMUHOKHCJIOT. benkm Kak MMpUpPOAHBIC 6I/IOHOJ'II/IM€pBI. CocTtaB

CTpOCHUC 0enkoB. OCHOBHEBIE AMHWHOKHCJIOTHI, 06pa3y10u_uzle OemKH.

PopMHpPOBaHHE  IIEHHOCTHOI'O
NpPEJCTaBICHUsT O CTPOEHUU
BEUIECTB B  (POPMHUPOBAHUU
MHUPOBO33PEHHUS YEIIOBEKA.
OOGcyxenue IEeATEIHOCTHU
YUEHBIX C MO3ULHUHM ITUYHOCTH
HOBBIX IOJYYEHHBIX Hay4HBIX
3HAHUU.

OmnpeneneHue NEHHOCTH JUIs
YyeJI0BeKa MOHUMAaHUS CTPOCHUS

BEI[ECTBA, VICTIOJIb30BaHUSI
Hay4YHBIX 3HAHUI B
HIOBCEIHEBHOI KHU3HH
YeJoBeKa.

Omnpenenenue LIECHHOCTHOT'O
COZICPXKaHUsI B IPAKTHYCCKOU
JESATEIbHOCTH YeJI0BEKa,
HAaIPaBJICHHOTO Ha
npeoOpa3oBaHue MIPUPO/IB,
NPUPOTHBIX ~ OOBEKTOB IS
KOM(OPTHOH KU3HH YEIOBEKA.
O6cyxaeHue Ha3HAYCHU

HaOJIIoIeHNH 3a MPUPOAOH Kak
crioco0a Mo3HaHMS.
OO0cyx1eHrne BO3MOKHOCTH
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XuUMHYECKME ~ CBOWCTBA ~ O€NKOB:  THAPONM3,  JEHATypalMs, | COBPEMEHHBIX HAYYHBIX
KauecTBEHHbIE (I[BETHBIE) peakiuu Ha Oenku. [IpeBpamienus 6eaKoB | CIOCOOOB O3HAHUS B
numy B opranusme. buonoruueckue Gynkuuu 6enkos. Joctuxenus | GOPMUPOBAHUM TOUYHBIX,
B M3YYE€HUH CTPOEHUS U CHHTE3a OENKOB. VCTHHHBIX 3HAHUN U UX
AsoTcozepkaliye TeTepoluKiIndeckie coeauHenns. [luppon u | HEHHOCTB UIsL COBPEMEHHOIO
NUPHIMH: 3JIEKTPOHHOE CTPOEHHWE, apOMaTHUeCKuii xapakrtep, | 1Cc/I0BEKA.
pasimunue€ B HOPOABJICHHU  OCHOBHBIX CBOMCTB. HyKJ'IeI/IHOBI)Ie
KHCIIOTBI: cocTaB W crpoenue. Crtpoenue HykieotunaoB. Cocras
aykienHoBbIx kucnot (JAHK, PHK). Ponp HyKIIEMHOBBIX KHCIOT B
KNUBHEACATCIIBHOCTH OPraHU3MOB.
8. Bbicokomoute 12 BrIcOKOMONIEKYISIpHBIE  COEIUHEHUSI. OcnoBrple  noHsATHA | DOpMUpPOBaHUE  IIEHHOCTHOTO
KyJasipHbI€ BBICOKOMOJIEKYJIIPHBIX COEIMHECHUM: MOHOMED, MOJIUMED, | IIPEACTABIEHUA O CTPOCHUU
COCAMHEHUSI. CTPYKTYpHOE 3BEHO, CTeleHb mHonuMepusanun. Krmaccudukamus | BEIIECTB B (DOPMUPOBAHHU

nonuMepoB. OCHOBHBIE CIIOCOOBI MOTyYEHHUSI BHICOKOMOJIEKYIIIPHBIX

COCIMHEHUN: pEaKIWH IMOJMMMEPU3ANN ¥  TIOJTHUKOHICHCAIIHH.

CTpYKTypa
CTpOCHUS

Crpoeane u 3aBUCHMOCTh  CBOMCTB

ITOJTUMEPOB ~ OT

TTOJTUMEPOB.
Monekyn.  Tepmorutactnudsle U
TEPMOpPEAKTUBHBIE  TIOJHMEPHI.

IIOJIMMEDPBHI. Komrmo3utabie

TIpoBogsiue
MaTepHabI.

OpraHU9YecKue
TlepcriexTuBBI
HCIOJIb30BaHMUS KOMIIO3UTHBIX ~MAaTEPHAJIOB. Knaccudukanus
BosokOH. CuHTeTn4eckue BonokHa. [lonuadupHsie U noanaMuaHbe
BOJIOKHA, MX CTpOEHHE, CBOMCTBa. lIpakTHueckoe HCIOIb30BAHUE
CuHTeTHYeCKHE IUICHKU:
IS
aBTOMOOMJIEH,

BOJIOKOH. M30JISIUSL  JISL  TIPOBOJIOB,

M€M6paHI>I OIPpECHCHHUA BOAbI, 3alIATHBIC IUICHKU  JIA

IJ1aCTBIPH, XUPYPTAYCCKUC ITOBA3KH. Hogrie

TCXHOJIOTMH JaJIbH eHIero COBCPUICHCTBOBAHUSA IMOJIMMCPHBIX

MaTepualioB.

MHUPOBO33PEHHUS YEIOBEKA.
OO0cyxeHue IEeITEIbHOCTH
VYEHBIX C TO3HMIIMH STUYHOCTH
HOBBIX TOJYyYEHHBIX HayYHBIX
3HAHUM.

OnpeneneHue IEHHOCTH IS
YeJIOBeKa TIOHMMAaHUsI CTPOSHUS

BEIECTBA, MCIIOJIb30BaHUSI
Hay4YHBIX 3HAHUHN B
HIOBCE/IHEBHOI KHU3HH
YEeIIOBEKA.

Omnpenenenue IIECHHOCTHOTO
COJICP)KaHUSA B NPAKTHYECKOM
JEeATEIEHOCTH YeJIoBeKa,
HarpaBJICHHOTO Ha
npeoOpa3oBaHue MIPUPO/IBI,
NPUPOTHBIX ~ OOBEKTOB IS

KOM(OPTHO KU3HU YeIIOBEKa.
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OO6cyxienue Ha3HAYCHUN
HaAOJIOJCHUM 3a MPHUPOAON Kak
croco0a Mo3HaHus.
OO0cyx1eHrne BO3MOKHOCTH
COBPEMEHHBIX HAyTHBIX
croco0o0B MO3HAHUS B
(GhOopMUPOBAHUH TOUHBIX,
VUCTUHHBIX 3HAHUH U UX
[IEHHOCTD TSI COBPEMEHHOTO
YeJIOBEKa.

XumMus
JKU3Hb.
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Xumusi U 370poBbe.  JlekapcTBa, (epMeHTHI, BUTAMUHBI,

TOPMOHBI, MHUHEpaibHBIE BOABL.  [Ipobmemsl,

MPUMEHEHUEM JICKapCTBEHHBIX IMpenapaToB. BpejHble MPUBBIYKA H
paspymaromrue
HapKOMaHUs).

CBsI3aHHBIC C

(hakTophl,
aJIKOrOJ1s1,

310poBbe  (KypeHue,
PanmonansHoe

yrorpebeHre
nutanue. [Inmessle
no6aBkr. OCHOBBI IIUILIEBOM XUMUH.

Xumus B MemuinHe. Pa3paboTka JeKkapcTB. XHUMHYECKHE
CEHCOPBI.

XuMHusL B TIOBCETHEBHOM >KM3HH. Moronme W YHCTAIIME
cpeactBa. Penemnents!, uHcekTHIM bl CpencTBa IMYHOM TUTHEHBI U
kocMmeTukH. [IpaBuia Ge3zomacHoil paboOTHl € €OKMMH, TOPIOUYUMHU H
TOKCUYHBIMH BELLIECTBAMH, CPEACTBAMH OBITOBON XUMHH.

XUMHUS U CETbCKOE X0341MCTBO. MUHEpabHbIE U OPraHUYECKUE
ynoOpenns. CpencTBa 3ammThl PACTEHAN.

Xumust u SHEpreTrKa. ITpuponHsie MCTOYHUKHI
yriaeBogopoaoB. llpupomHbIi W TOMyTHBIA HEPTSHON Ta3bl, X
coctaB M wucnons3oBanue. CoctaB HedTtH M ee mepepalboOTKa.
Hedrenponyxrel. OxranoBoe uucino Oensuna. OxpaHa OKpysKaromuen
cpensl npu HedrenepepaboTke u TPaHCIIOPTUPOBKE
HePTENPOAYKTOB. AJbTepHATHUBHBIE HCTOUHUKH SHEPTUH.

XUMHS U IKOJOTUA. XUMUYECKOE 3arpsi3HEHUE OKpYKaroulen

Onpenenenue IEHHOCTHOTO
CoIEepKaHUsI B TMPAKTUYECKOU
JEeSITEIbHOCTH YyeloBeKa,
HaIpPaBJIEHHOTO Ha
npeoOpazoBaHue TIPUPO/IBI,
OPUPOJHBIX  OOBEKTOB IS
KOM(OPTHO JKHU3HU YelIOBEKa.
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cpensl u ero mocuenctBus. OxpaHa ruapocdepbl, MOYBHI,
atMocdepbl, GIIopsl U (PayHbI OT XUMHUYECKOTO 3arps3HCHHUS.

Xumusi B MPOMBIIIICHHOCTH. [IpoMbIlieHHass opraHudecKast
xumust. CeIpbe Ui OpraHWYecKod NpoMbinuieHHOCTH. [Ipobiema
OTXO/IOB ¥ TMOOOYHBIX MPOMYKTOB. Hambonee KpynmHOTOHHa)KHBIC
MIPOM3BOJICTBA OPTaHMYECKUX COCTNHEHU.




11 kmace (165 v)
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1 TeopeTnueck 75 Crpoenne Bemectsa. CoBpeMeHHass MOZEb CTpoeHus aroma. | OmpeseneHne LIEHHOCTHU
He OCHOBBI Hdyamusm  snektpoHa.  Keawmoswvie  uyucna.  PacmpeneneHue | HAYYHOTO IMOHUMAHUS KapTUHBI
Xumun. SIEKTPOHOB 110 DHEPreTMYECKUM YPOBHSAM B COOTBETCTBMM C | MHpa B dbopMupoBaHun
MIPUHIMIIOM HAVUMEHbILEH YHEPruy, NMPaBUIoM XyHAAa U NpUHUUNOM | JAIHOCTH YCIOBCKA.
[Maymu. OcoOCHHOCTH CTPOCHHS SHEPTreTHUECKUX YPOBHEH aToMOoB d- Obcyxnenue 3HAYUMOCTHU
DIIEMEHTOB. DJEKTpoHHas KoHpurypanus atoma. Kmaccudukanus | BJIaACHUA CJIOBEKOM
XMMHYECKHX JJIeMEHTOB (s-, P-, O-amementsl). OcHoHoe n | HAYTHBIMH MCTONAMH HMO3HAHHA
BO3OY)K/ICHHBIC ~COCTOSHHS ~aTOMOB. BasenTHeie oextpomsl. | B TPOHECCE . (opmmnposanms
MpEACTABIEHUI o] MUpe.

Ilepuoanueckas cucrema xumMuueckux syeMmentoB JI.M1. Menpeneena.
Ousnueckuid cmbicn Ilepuogmyeckoro 3akona J[.MI. Menneneesa.
[IpuarHBI ¥ 3aKOHOMEPHOCTH M3MEHEHHsSI CBOWCTB DJIEMEHTOB U X
COCIMHEHUU N0 IepuojaM U rpymmnaM. MHpPOBO33pEHUECKOE U
HayuHoe 3HaueHue Ilepumonmmueckoro 3akona .M. Menzaeneesa.
Ilpoenosvr  JLU. Menoeneesa. Omirpvimue HOBbIX XUMUHECKUX
INEMEHMO8.

DnexTpoHHas pupoaa XIMIYECKON CBSI3M.
DnexTpooTpunaTenbHOCcTh. KoBaneHTHas CBSA3b, €€ Pa3HOBUIHOCTH U

MexXaHW3Mbl 00pa3oBaHHs (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN).

HNonnas cBs3p. Merammueckass CBs3b. BomoponHasi — CBsI3b.
Mesicmonexynaptsie 83auUmo0eticmeus.

Kpucramnmueckue u  amopdHble  BemecTBa.  THIIBI
KPUCTANIMYECKUX PELIETOK (aToMHasi, MOJEKyJIsIpHas, HOHHas,

MeTaJ'IJ'II/I‘IeCKaSI). 3aBHUCHMOCTD (1)I/I3I/I‘IGCKI/IX CBOMCTB BCIICCTBA OT

TUNAa KPUCTAJUIMYEeCKOW  pemeTku. [lpuumHBl  MHOrOoOpasus

BemiecTB. COBpPEMEHHBIE NPEACTABICHHS O CTPOEHUU TBEPABIX,
KHUJIKUX U ra3000pa3HbIX BewecTB. JKuoxue Kpucmail.

XuMHUYECKHE peaKkuuu. I'omorennele u TCTCPOIrCHHBIC

OmnpeneneHre 3HAYUMOCTH U
LEHHOCTU JeATe]ed HayKH, HUX
CTpEeMJICHHE  OOBSICHHUTH  C
Hay4YHOU TOYKH 3peHus
CTpOEHUE BEILEeCTBA.
dopmupoBaHue  IIEHHOCTHOTO
MPEJCTaBICHUSI O CTPOCHUU
BeUIECTB B  (POPMHUPOBAHUU
MHUPOBO33PEHUS YEIIOBEKA.
Ob6cyxaenue JeSITEIbBHOCTH
VUEHBIX C TMO3UIHUU 3TUYHOCTHU
HOBBIX TIOJYYEHHBIX HAaYy4HBIX
3HAHUM.

OnpeneneHue I1EHHOCTH JJiA
YyeloBeKa MOHUMAaHUS CTPOCHHS

BCIIICCTBA, HCIIOJIBb30BaHUA
HAaYYHBIX 3HaHUM B
MMOBCEIHEBHOM KHN3HHU
YCJIO0BCKaA.
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peakuuu. CKOpPOCTh peaKIUH, €€ 3aBUCUMOCTb OT Pa3IHYHBIX
(akTOpOB: MPHUPOABI PEATUPYIOIIMX BEIIECTB, KOHILEHTPAIUN
pearupyonmx BellecTB, Temrepatypsl (mpaBwio Bant-T'odda),
IUIOMAIM  PEAKIMOHHOM TOBEPXHOCTH, HAJIWYHS KaTalu3aTopa.
DHeprusi akTUBAIMH. AKxmueuposannsiii komniexc. KatanuzaTtopsl u
kataim3. Ponb kaTanu3aTopoB B TPUpONE M MPOMBIIUICHHOM
IIPOHU3BO/ICTBE.

Housmue 06 sumanvnuu u sumponuu. Iuepeus I ubbca. 3axox
lecca m cnexctBust u3 Hero. TeruoBble 3(PQPEKTHl XHUMHYECKHX
peakmuii. Tepmoxumudeckue ypaBHeHHA. (OOpaTUMOCTh peaxIuil.
Xumnueckoe paBHoBeche. (CMeIlleHHE XWMHYECKOTO PaBHOBECHS
[I0J JCHCTBUEM pa3iIMUHbIX (PAKTOPOB: KOHIIEHTPALMU PEarcHTOB
WM IPOSYKTOB PEaKLUU, JaBJICHUs, TeMIepaTypsl. Posb cMmerieHus
paBHOBeCHUS B TEXHOJIOTMYECKUX IIpoLeccax.

HucnepcHbie cuctembl. Koanoudnvie cucmemvi. VICTHHHBIE
pacTBopbl. PacTBOopeHmME Kak  (U3MKO-XUMHYECKHHA  ITPOIIECC.
CriocoObl  BBIpa’k€HHMS KOHLEHTPALMM PAacTBOPOB: MaccoBasl OIS
PAcTBOPEHHOI'O BEIIECTBA, MOAAPHAA U MOJIANbHAS KOHYECHMPAYUU.
Tump pacmeopa u mumposanue.

Peakiuu B pacTBOpax 3meKTpoiauToB. KauecTBeHHbIE peakuu
Ha HWOHBI B pacTBope. KHCIOTHO-OCHOBHBIE B3aUMOICHCTBUS B
pactBopax.  AmdorepHOCTE.  HMoHHOe  npou3gedeHue  80ObL.
Booopoonvuii  noxazamens (pH) pacmeopa. Tupponus cormeit.
3HayeHue THUIPOIU3a B OMONOrMYECKMX OOMEHHBIX IIpoleccax.
[Ipumenenue ruponu3a B MPOMBILIIICHHOCTH.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKUUH B IPHUPOJE,
MIPOU3BOACTBEHHBIX NPOLECCAX U KU3HEIAECATEIbHOCTH OpraHH3MOB.
OxucnumensHo-60CCMAaHO8UMENbHbL nomenyuan cpeoul.
Huacpamma Ilyp6s. lloBeneHue BemecTB B cpedax € pasHbIM
3HayeHueM pH. MeToabl 3IEKTPOHHOTO U 91EKMPOHHO-UOHHO20
Oananca. ['anpBaHMYECKUN 3IEMEHT. XMMHUYECKNE UCTOUHUKH TOKA.
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Cmanoapmmolii 8000POOHDIIL 21eKMpPOoo. Cmanoapmuulii
NEKMPOOHbILL  nomenyuan  cucmemvl.  Psao  cmanoapmmuuix
NEKMPOOHbIX ~ nomenyuanos.  Hanpasnenue — oxucaumenvro-
B0CCMAHOBUMENLHBIX peakyull. IIEKTPOIIU3 PACTBOPOB U PaCIJIaBOB
coneil. IIpakTuyeckoe NPUMEHEHUE MIEKTPOJIM3a Ul IOIy4YEHUS
HIETOYHBIX, METOYHO3EMEIbHBIX METaloB U amoMuHus. Kopposus
METAJJIOB: BHJIBI KOPPO3WH, CIOCOOBI 3alIUTBl METajlIOB OT
KOppO3UH.
2. | OcHOBBI 83 O6mas xapakrepuctuka 51eMenToB IA—-IIA-rpynm. Oxcuael u | @opMuUpoOBaHHE  IIEHHOCTHOTO
HeopraHuyec MEpOKCU/IBl HATPHS M Kajus. Pacrio3HaBaHWe KATHOHOB HATpUsi WM | PEJACTABICHUS O CTPOCHUU
KO XUMHHU kanus. Conu HaTpus, Kauus, KajJblMsi M MarHusi, UX 3HaueHHe B | BEIIECTB B  (OPMUPOBAHUH

MpUpONe W JKW3HM 4YenoBeKa. JKecmxocmb 600bl U cnocodwl ee

YCMPaHeHUs. Komnnekcnole coeOuHeHUs ATIIOMUHUSL.
Antomocunuxamai.

Merammer IB-VIIB-rpynm  (Menp, IIMHK, XpoM, MapraHelr).
OcobenHoctr cTpoeHns aToMoB. OO1mMe GU3NIECKHE U XUMUYISCKUE
cpoiictBa. [lomyuenne n nmpumenerne. OKCHUIBI U THIPOKCHIBI 3TUX
METaJIOB, 3aBHUCHMOCTh WX CBOWCTB OT CTEIEHH OKHCIICHHS
aneMeHTa. Baxueimme comu. OKHCIUTENBHBIE CBOKMCTBAa COJNel
XpoMa W MapraHila B BBICIICH CTEeHHW OKHUCIeHUA. KomniekcHuvle
COeOUHEHUsL XPOMA.

OO6mas xapakrepucTtrka 3JemMeHToB [VA-rpymmel. CBoiicTBa,
MONTy4YeHre W TpPUMEHEHHWe  yrJsl.
COBPEMEHHON MNPOMBIIIICHHOCTA. AKTHUBUPOBAHHBIA Yrojib Kak

aacopOent. Hanocmpyxmypol. Mupogvie 0ocmudicenus 6 obaacmu

CuHre3-ra3  KakKk OCHOBa

CO30aHUsi HaAHOMamepuanog. ONeKMPOHHOE CMPOeHUe MONEKYbl
YeapHoz2o Honyuenue u npumenenue y2apHo2o
buonornueckoe neiictBue yrapHoro Traza. KapOwmbl

easa. easa.
KaJIbLIHs,
amoMuHus u kenesa. KapOonatel u ruppokapOoHaTsl. Kpyeogopom
yenepooa 8 Husoll u Hedxncusoll npupode. KauecTBeHHasi peakuus Ha

Kap6OHaT-I/IOH. du3ndecKkie M XHMHUYCCKHE CBOMCTBA KpEMHMUI.

MHPOBO33PEHHUS YETIOBEKA.
OOGcyxienue EeATEILHOCTH
YYEHBIX C TO3UIUH 3TUYHOCTH
HOBBIX TIOJYYEHHBIX HAyYHBIX
3HAHWM.

OnpeneneHue IEHHOCTH IS
YeJIOBEKa TTOHUMAaHUsS CTPOCHUS

BCIIIECTBA, HCIIOJIb30BaHUA
Hay4YHBIX 3HAHHI B
HOBCC,I[HGBHOﬁ KHU3HHU
YCJIIOBCKaA.

OnpeneneHI/Ie OCHHOCTHOI'O

COACPIKAHUA B HpaKTH‘IGCKOﬁ

JeSATEIbHOCTH 4eJI0BEKa,
HaIpaBJICHHOTO Ha
npeoOpa3oBaHue IPUPOIbI,
NPUPOTHBIX ~ OOBEKTOB IS

KOM(OPTHOH KU3HU YelIOBEKa.
O6cyxaeHue Ha3HAYCHU
HaOJII0IeHUH 3a MPUPOAOH Kak
crioco0a Mo3HaHUSL.
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Cunanel n cumanuasl. Oxenn kpemuus (IV). Kpemnuessie kuciorel | OOCyX)1€HHE BO3MOKHOCTH
U ux con. CHIMKaTHbIE MUHEPAIIbl — OCHOBA 3eMHOM KODBI. COBPEMEHHBIX HAYYHBIX
OO0mias XapaKTepUCTHKA SIeMEHTOB VA-rpynmsl. Hutpujpl. | CIIOCOOOB IO3HAHUS B
KauecTBeHHAs pEAKIMs HA HOH aMMOHHS. A30THas Kuciota Kak | (POPMHPOBAHMHU TOYHBIX,
okncuTenb. HUTpaThl, WX (U3MUECKHEe M XMMHUECKHE CBOWCTBa, | ACTUHHBIX 3HAHHH U HX
npumenenne. CBOWCTBa, MNoay4eHMe W npuMmeHenue (ocdopa. | ICHHOCTH UL COBPEMEHHOTO
docun. Docdopusie u nonupochopHbie KUCIOTH. Buonoruueckas | 1C/I0BEKA.
poinb ocdaros.
OO6mas xapakrepuctuka 3memMeHToB VIA-rpymmel.  Ocobble
CBOMCTBa KOHIIEHTPUPOBAHHON cepHOM KuciaoThl. KauecTBeHHBbIE
peaknuu Ha cynbui-, CynbGUT-, 1 Cynb(aT-HoHbI.
Oo6mas XapaKTEpUCTHKA 2JIEMEHTOB VIIA-Tpynmsr.
Ocobennoctn xumun (ropa. ['amoreHOBOMOPOARI U WX TONYICHHE.
I"anoreHoBonOpoaHBIE KUCIOTHI U UX cou. KauecTBeHHBIE peakuuu
Ha rajoreHun-uoHel. Kucnopogconepxaiye COEAMHEHHs XJIOpa.
IIpumeHeHre TajoreHoB U UX BaXKHEUIIIUX COSANHEHUM.
Bracopoonvie 2azvl. Ilpumenenue 61a20po0HbIX 2a308.
3aKOHOMEPHOCTH B WM3MEHEHHH CBOICTB IPOCTBHIX BEIIECTB,
BOZIOPOJHBIX COEANHEHUH, BBICIINX OKCHIOB U THIPOKCHIOB.
WnenTuduxanns HEOPraHMUECKUX BELIECTB U HOHOB.
3. Xumus 8 Hayunble Meronpl mnosHaHuss B xumuu. Mcrounuku | OnpepencHue LIEHHOCTHOTO
U KU3Hb XuMuueckoir uHpopmanuu. [loMck WHpOpPMANWKM IO Ha3BaHWSIM, | COAEPKAHUSA B INPAKTUYECKOU
naeHTudUKaTopaM, CTPYKTYpHBIM GopMyinaM. XUMUYECKUH aHanus, | ACATEIBHOCTH YEIIOBEKA,
CHUHTE3, MOJCIHPOBAHHE XHMHMUYECKUX MPOLECCOB MU sBICHUU Kak | HAIIPABJICHHOTO Ha
METOJbI HAYYHOro MO3HaHHS. Mamemamuueckoe moderuposanue | NPEOOpasoBaHne [IpUPOABL,
NPOCMPANCMEECHHO20 CMPOEHUS MONEKYL opeanuueckux eeujecme. | TPAPOIHBIX OOBEKTOB  JUIs

Cospemennvle puauxko-xumuveckue Memoobl YCmaHoIeHUsL COCTNABA
U CMpPYKmMypbl 6eujecma.

Xumusi B IpomblliuieHHocTH. OOmuye npencTaBieHus o
MIPOMBIIUIEHHBIX CIIOCO0aX MONMyYeHHs XWMHUYECKHX BEIECTB (Ha
npuMepe MPOM3BOJACTBA aMMHAaKa, CEPHOM KuCIOThI). YepHas wu

KOM(OPTHOH KU3HU YelIOBEKa.




Ha3zBanue
pa3nena

KoaunuecTBoO
YacoB

Conep:xkanue

Oprannzanus 00Cy:K1eHus
YYaIuMuCcs HeHHOCTHBIX
aCMeKTOB M3y4aeMBbIX sIBJICHUI,
opranu3anusi paéoTsl ¢
COLMAJIBHO 3HAYMMOH
uHdopmanueil)

1BeTHas MeTautyprus. CTEKJIO M CUIMKATHAS TPOMBIIUICHHOCTb.
beron.  Ilombop
MPaKTUYECKON

Xumuss B cTpouTenbeTBe.  LleMeHT.

OIITHUMAaJIbHBIX CTPOUTEIIbHBIX MaTcpuraioB B

JCATCIbHOCTH YCIIOBCKA.
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