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PA3JIEJ 1.
IIJIAHUPYEMBIE PE3YJIBTATHI

JINYHOCTHBIE Pe3YabTaThI:

10.

11.

12.

13.

14.

15.

poccuiickas TpakJIaHCKas HAEHTUYHOCTh, MATPUOTH3M, YBaXKEHHE K CBOEMY Hapojay, YyBCTBa
OTBETCTBEHHOCTH Iepenl PonuHoii, roprocTu 3a cBoil kpall, cBoro Poauny, npoiuioe u HacToslee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHEe TOCyIapCTBEHHBIX CUMBOJIOB (Tep0, (hiar, THMH);
rpaXKAaHCKas TO3WIMS KaK aKTUBHOTO W OTBETCTBEHHOTO WYJIEHA POCCHUKCKOrO OOIIEeCTBa,
OCO3HAIOIIETO CBOM KOHCTHTYLIMOHHBIE TIpaBa M OOS3aHHOCTH, YBAaXAIOWIETO 3aKOH H
IPaBOMOPSIIOK, 00Ja1aI0IIEro YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPHUHUMAIOIIETO
TPAAULIUOHHBIC HAIIMOHAJIBHBIC U O6IlI€LI€JIOBe‘-ICCKI/I€ F'YMaHHUCTHUYCCKUC HU ACMOKPATHUYCCKUC
LEHHOCTH;

TOTOBHOCTD K cyxeHHt0 OTeuecTBy, ero 3auure;

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU
U OOIIECTBEHHON NPaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, a TakKe Ppa3lIn4yHBbIX (opMm
OOIIECTBEHHOTO CO3HAHMSI, 0CO3HAHHNE CBOETO MECTa B IOJIUKYIBTYPHOM MHPE;

c()OPMHUPOBAHHOCTH ~ OCHOB  CaMOpa3BUTHUS ¥  CAMOBOCIIUTAHUS B  COOTBETCTBHUU  C
00IIeYeIOBEUECKUMH [ICHHOCTSIMH W HUJCallaMU  TPa)JTaHCKOTO OOINECTBA; TOTOBHOCTh H
CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOM M OTBETCTBEHHOM JIEATEILHOCTH;

TOJIEPAHTHOE CO3HAHUE W MOBEJCHUE B MOJIUKYIBTYPHOM MHUPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH
TUAJIOT C JIPYTUMH JIIOJAbMH, JIOCTUTaTh B HEM B3aMMOIIOHUMAaHHS, HAXOAWUTh OOIIME LEIH H
COTPYIHUYATH I WX JOCTHXKEHHS, CIOCOOHOCTh MPOTHUBOCTOSTH HJICOJIOTUU HKCTPEMU3MA,
HAI[MOHAJN3Ma, KCEeHO(POOMH, ITUCKPUMHUHAIIMKM 10 COLHUATbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAallMOHAJIbHBIM IMPU3HAKaAM U APYTUM HCTATUBHBIM COIUAJIbHBIM SABJICHUAM,

HaBbIKM COTPpyAHHYECTBA CO CBCPCTHHKAMH, JAC€TbMH MJIAAUICT0O BO3pacTa, B3POCIBIMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-MCCIIEeI0BaTEeIbCKONW, MPOEKTHON U APYrux
BUOaxX ACATCIBbHOCTH,

HPABCTBEHHOE CO3HAHME U TIOBE/IEHHE HAa OCHOBE YCBOCHHUS OOIIEUeTIOBEUECKHUX [IEHHOCTE;
TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, Ha MPOTSHKEHUHU BCei
JKU3HU; CO3HATEJbHOE OTHOIICHHWE K HEMpPephIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEITHOM
npodeccHoHaNbHOM U 0OIIECTBEHHON AESITeTbHOCTH;

9CTETUYCCKOC OTHOMICHUE K MHPY, BKIOYasA OSCTCTHUKY 6BITa, HAYyYHOTO MW TEXHHUYECCKOTO
TBOPYECTBA, CIIOPTA, OOIICCTBEHHBIX OTHOIICHHIA,

MPUHATHE U peaTn3aluio IIEHHOCTEH 3/10poBOro M Oe3omacHOro olOpasa >KW3HH, MOTPEOHOCTH B
q)HSI/I‘IeCKOM CaMOCOBECPUICHCTBOBAHUH, 3aHATHAX CHOpTI/IBHO-O3)IOpOBPITeJIBHOI>'I ACATCIBbHOCTBIO,
HENpUsITHE BPEIHbIX PUBBIYEK: KYPEHHUs, YIIOTPEOICHUS aIKOT0JIsl, HAPKOTHUKOB;

OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (U3UYECKOMY U TICHXOJOTHUYECKOMY
3JI0POBBIO, KaK COOCTBEHHOMY, TaK U APYTUX JIFOJIeH, yMEHUE OKa3bIBATh MEPBYIO MTOMOIIIb;
OCO3HAHHBII BBIOOp OyyIiei mpodeccuu 1 BO3MOKHOCTEH peain3aiii COOCTBEHHBIX KU3HEHHBIX
TUTAHOB; OTHOIIEHUE K MPO(EeCCHOHATBFHON NeATEeThbHOCTH KaK BO3MOKHOCTU YYacTHsl B PEIICHUH
JIMYHBIX, O6H.[€CTB€HHI)IX, rocyaapCTBCHHBIX, O6H_IeHaIII/IOHaJ'II)HI)IX HpO6J’IeM;

C(l)OpMHpOBaHHOCTI) 3KOJOTHUYECKOT'O MBINIIJIICHUA, IIOHUMAaHU s BIINAHUA COILIUAJIbBHO-
9KOHOMHYECKHUX MPOIIECCOB HA COCTOSHHUE MPUPOTHON U COIMATLHOM Cpeibl; MPHOOPETEHUE OIBITa
9KOJIOTO-HANpPaBIEHHON s TebHOCTH;

OTBCTCTBCHHOC OTHOHMICHUC K CO3JdHUIO CECMbU Ha OCHOBC OCO3HAHHOI'O NPHUHATHA I_IeHHOCTeI\/JI



© MAOY I'nmua3zus Ne 86. Pa6ouas nporpamma sjektuBHOro kypcea «IlIpaktuxym nmo xumun. 10-11 kracesn»

CEMENHOU KU3HMU.

MeTanpeaMeTHbIE Pe3YIbTATHI:

1.

1. ymeHue caMOCTOATENIBHO ONpPENENATh LENIU AEATEIIBHOCTH U COCTaBJIATh IUIAHBI JESTEIbHOCTH;
CaMOCTOSITEJIBHO OCYLIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh EATEIBHOCTD; UCIIOJIB30BATh BCE
BO3MOXKHBIE PECYpPCHI MU JOCTHIKEHUS ITOCTABJICHHBIX LEJIEH M pealu3aluy IUIAHOB JESATCIBHOCTH;
BbIOMPATh YCHELIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsX;

2. yMEHHE MPOIYKTUBHO OOIIATHCS M B3aWMOJICHCTBOBATh B MPOIECCE COBMECTHOW NESITEIBHOCTH,
YUUTBIBATh MO3UIHH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3()(HEKTUBHO pa3periaTs KOH(PIMKTHI;

3. BJaJeHHE HAaBBIKAMU IIO3HABATEIbHOM, y4eOHO-UCCIIEIOBATENBCKON U MTPOSKTHON /EATEIIHOCTH,
HaBbIKAMU pa3pelleHus MpodsieM; ClloCOOHOCTb U TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB
pELIEHUs IPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHU;

4. TOTOBHOCTb M CIIOCOOHOCTb K  CaMOCTOSITE€IbHOM  MH(OPMAIMOHHO-II03HABATEIbHOM
NeSITeIbHOCTH, BJIaJICHUE HAaBbIKAMM IOJY4EHHUS HeoO0XoauMmol HH(pOpMalU{ U3 CcIOBapel pasHbIX
TUIIOB, YMEHUE OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHMKAX MHGOpMALMU, KPUTUYECKH OLEHUBATH U
UHTEPIPETUPOBATH UHPOPMALUIO, IT0JIyYaeMYIO U3 Pa3IMUHbIX HCTOUYHUKOB;

5. yMeHHe HCIOJIb30BaTh CPEACTBa HH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (1asee -
UKT) B pemieHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3aLMOHHBIX 3a7ad C COOJIOJECHUEM
TpeOOBaHUII HSPrOHOMHUKH, TEXHUKU O€30IaCHOCTH, TMTMEHBl, PECypcocOepeKeHusi, IMpaBOBbIX U
THYECKUX HOPM, HOPM HH(POPMALIMOHHOHN O€301acHOCTH;

6. ymeHue onpenensaTh Ha3HaueHUe U QYHKLIUHU Pa3IMYHbIX COLIMAIbHBIX HHCTUTYTOB;

7. yMEHHE CaMOCTOSITEIbHO OLIEHUBaThb W IPUHUMATh pPELICHMs, OIpPECIAIOUIe CTPATETUI0
MOBEJICHNUS, C YYETOM I'PakJaHCKUX Y HPABCTBEHHBIX LICHHOCTEM;

8. BajieHHEe S3BIKOBBIMM CpPEACTBAMHU - YMEHHE $ICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOYKY
3peHus, UCIOIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

9. BiazieHWe HaBBHIKAMH IT03HABATEIHHON pe(IIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUH U
MBICITUTENIbHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPaHUI] CBOETO 3HAHUS M HE3HAHHUS, HOBBIX
MO3HABATEJIbHBIX 33]1a4 U CPEJICTB UX JOCTUKECHHUSL.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

BbINYCKHUK HAYYHTCS:

—  CaMOCTOSITEJILHO OMpPEAENsATh 17U, 3a7aBaTh IMapaMeTpbhl U KPUTEPHUHU, MO KOTOPHIM MOKHO
OTIPENIETTUTh, YTO 1eJIh JIOCTUTHYTA;

— OIIEHWBATh BO3MOXHBIE TIOCIEJCTBUS JOCTHMIXKEHHUS TIOCTABICHHOW II€M B JICSITEIBHOCTH,
COOCTBEHHOW >XKM3HU U KU3HU OKPYXKAIOIIUX JIFOJIEH, OCHOBBIBASICh HA COOOPKEHUAX STUKH U
MOpaJIH;

— craBuTh W (OpMyauUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BAaTENbHOW NEATETBHOCTH U
KU3HCHHBIX CUTYaIIHSX;

— OILIGHHUBATh PECypChl, B TOM YHCIIE BpeMS U JPYyrue HeMaTepuaiabHbIE PECYpChl, HEOOXOIUMBIE
JUTSL TOCTHIKEHUS TTIOCTaBJICHHOM 1IN,

— BBIOMpaTh MyTh JOCTHKECHUS IIENIH, TUNIAHUPOBAThH PEIICHUE TIOCTABICHHBIX 33/1a4, ONTUMHU3HPYS
MaTepHualbHble U HEMaTepUaIbHbIE 3aTPaThl;

— opraHu3oBbIBaTh A(P(GEKTUBHBI TMOUCK PECYpCOB, HEOOXOAMMBIX JUISI  JOCTHKEHHS
MOCTaBJICHHOM 11eJH;

— COIOCTABJIATH MOJYYEHHBIN pe3ynbTaT AeSITENbHOCTH C TIOCTABJICHHON 3apaHee LEeblO.

2. Ilo3HaBaTe/bHbIC YHHBEPCAJbHbIC YUeOHbIe el CTBUS
BbINYCKHUK HAYYHTCS:
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UCKaTh W HAXOAWUTh OOOOIICHHBIC CIIOCOOBI pEIICHUs 3aJad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYTHI WH()OPMAIMOHHBIM TIOMCK M CTaBUTh HA €ro OCHOBE HOBBIE (ydeOHbIE U
MI03HABATEJIbHBIC) 3a/1a4H;

KPUTHYECKH OIICHUBATh U MHTEPIIPETUPOBATH HHPOPMAIIMIO C Pa3HBIX MO3HIMK, PACIO3HABATh
U QUKCHPOBATh IPOTUBOPEYHS B MHPOPMAIIMOHHBIX UCTOYHUKAX;

UCIIONIb30BaTh  Pa3InYHbBIC

MOACIBbHO-CXEMATHYCCKHUEC cpeacrBa JIIA

MIPOTUBOPEYUH,

MpeACTaBICHUS

CYIIECCTBCHHBIX CBA3CH W OTHOMGHHﬁ, a

I/IH(l)OpMaHI/IOHHI)IX HCTOYHUKAX,

TaKxe BBISIBICHHBIX B
HaXOJUTh U IPUBOAUTH KPUTHUECKHUE apTyMEHTHI B OTHOLIEHUN JEHCTBUM U CYKIEHUI ApYyroro;
CIIOKOMHO M Pa3yMHO OTHOCHTHCS K KPUTHUYECKHM 3aMEYaHUSM B OTHOIIEHUU COOCTBEHHOTO
CYXKIEHHSI, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

BBIXOJUTh 32 paMKM y4eOHOro TmpenMeTa M OCYIIECTBIATH LEJICHANPABICHHBIH IOMCK
BO3MOXKHOCTEH JIJIs1 IIMPOKOI0 IEpEeHOca CPEICTB U CIIOCOOOB NEHCTBUS;

BBICTpAauBaTh WHIAUBUAYAIbHYIO 0Opa30BaTENbHYI0 TPACKTOPHUIO, YUHUTHIBasi OTPAHUYEHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OIPaHUYCHUSI;

MEHATH U YACPKUBATh Pa3HbIE MO3UIMU B IO3HABATEIILHON JEATEIBHOCTH.

3. KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUS
BbINYCKHUK HAYYUTCS:

OCYIIECTBIISITh JIETOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAaMHU, TaK M CO B3POCIBIMH (Kak
BHYTpPH 00pa30BaTEIbHOM OpraHM3alliy, Tak U 3a €¢ IMpejenamu), MoAOupaTh MapTHEPOB IS
JIEJIOBOM KOMMYHHMKAIIUA MCXOMAS U3 COOOpaKEHUU pe3ylIbTaTUBHOCTH B3aUMOJICUCTBUS, a HE
JIMIHBIX CUMIIaTHUH;

IPU OCYUIECTBJICHUU TPYNIOBON pabOThl ObITh KaK PYKOBOAMUTEIEM, TaK U YIEHOM KOMAaH[IbI B
Pa3HBIX POJSIX (TeHepaTop UACH, KPUTHK, UCTIOJIHUTENb, BEICTYIIAIOIINI, SKCIIEPT U T.11.);
KOOPJAMHHUPOBAaTh W  BBINONHATH paboTy B
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

YCIIOBUAX PEAIBHOrO, BUPTYaJIbHOIO H
pPa3BEpHYTO, JOTUYHO U TOYHO M3JIararb CBOIO TOYKY 3PEHMs C HCIIOIb30BAHUEM aJCKBATHBIX
(YCTHBIX ¥ MUCBMEHHBIX) SI3BIKOBBIX CPE/ICTB;

pacno3HaBaTh KOH(JIMKTOTEHHBIE CUTYallud M NPENOTBpaIlaTh KOHQIMKTHI 0 UX AKTUBHOU
¢a3pl, BBICTpaWBaTh JEJIOBYI0 M 00pa3oBaTelbHYI0 KOMMYHHKAIMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

IIpenMeTHBIE PE3YJIbTATHI

TpeboBaHus K pe3yJbTaTaM 0CBOCHHUS
OOII COO (@10C 000)

IInanupyemsle pe3yJibTaThl 0CBOCHHUS Y4eOHOI0
npeaMera

1. chopmMupoBaHHOCTH CUCTEMBI 3HAHUH 00
o0IIMX XMMHYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUSIX;

2. ¢(hOpMUPOBAHHOCTh YMEHHI HCCIIEI0BATD
CBOWCTBA HEOPTaHUYECKUX U
0O0BSICHATH

XUMHUYCCKUX

OpraHU4eCKUX
3aKOHOMEPHOCTHU
peakuuii,

BCIICCTB,
MPOTEKAHUS

IMPOTrHO3UPOBATH BO3MOXHOCTB ux

BbInyCKHUK HAy4YUTCH:
® packpblBaTb Ha IpUMEpAaxXx poJib XHMHU B
(dbopMHpPOBaHUN COBPEMEHHOM HAay4yHOW KapTHHBI MUpPA
U B  IPAKTHYECKOU

JCATCIIBHOCTH YCI0BCKa,

XUMUEN 51 JpYyruMu

B3aMMOCBA3b MCXKIY
CCTCCTBCHHBIMU HayKaMU;
° HWIUIIOCTPUPOBATL HaA IMPUMEPAX CTAHOBJICHUC U
9BOJJIOIIHNIO OpFaHquCKOﬁ XUMHU KaK HAYKH Ha
PA3IUYHBIX UCTOPHUYCCKHUX dTallax €€ pa3BUTHA;

L4 YCTaHaBJIMBATh MPUYUHHO-CIICACTBCHHBIC CBA3U
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OCYIIECTBIICHUS,

3.  BJaJeHHWE  YMEHUSMHU  BBIJIBUTaTh
TUIIOTE3bl HA OCHOBE 3HAHUN O COCTaBEe, CTPOSHUU
BEIIECTBA M OCHOBHBIX XHUMHYECKHX 3aKOHaX,
IPOBEPATh MX SKCIEPUMEHTAIbHO, (hopMynupys

CJIb UCCICAOBaHNUA,

4, BJIaJCHUEC MCTOAAMH CaMOCTOATCIBHOI'O
IIJIAHUPOBAHUSA u IIPOBEACHUA XUMHYCCKHX

SKCIICPUMCHTOB C COOII0ACHHEM IpaBuJI

Oc3omacHOi  paboOTBI € BemIeCTBAMU U
o0opyaoBaHUEM;

c(hOopMUPOBAHHOCTh YMEHHUN OMUCAHUs, aHAIN3a U

1a00paTOPHBIM

OLCHKU JOCTOBCPHOCTHU IMOJTYHYCHHOI'O PE3YyJIbTATa,

5. c(hopMUPOBAHHOCTH YMEHUU
POTHO3UPOBATh, AHAIU3UPOBATh M OIECHHBATH C
TIO3HIIUI IKOJIOTHUECKON 0e30macHOCTH

NOCNEACTBUSL OBITOBOM M  MPOM3BOACTBEHHOMN

JACATCIIBHOCTH YCJI0BCKa, CBSI3aHHOM C

nepepadoTKOM BEIIECTB.

MEXYy CTPOCHHUEM aTOMOB XUMHYECKHX 3JEMEHTOB U
NEPUOANYECKUM H3MEHEHHEM CBONCTB XUMHYECKHUX
JJIEMEHTOB U MX COEAMHEHHH B COOTBETCTBUU C
HOJIOKEHUEM XUMHUYECKHUX 3JIEMEHTOB B
NEPUOINYECKOI cUCTEME;

® aHaNM3UPOBATH COCTaB, CTPOCHUE M CBOMCTBA
BELIECTB, MPUMEHSIS

ITOJIOXKCHUA OCHOBHBIX

XUMHUYECKUX  TEOpHUH: CTPOCHHUS
opranndeckux coeauHennii A.M. bytiepoBa, cTpoeHus
aToMma, INEKTPOIUTUYECKON

Jucconuanuu KHCIOT H OCHOBaHHI;'I; YCTaHaBJIMUBATb

XUMHYECKOI'O

XUMHYECKOH  CBS3H,
MNPUYUHHO-CIICACTBCHHBIC CBiA3U MCKIAY CBOMCTBaMH
BELIECTBA U €r0 COCTaBOM U CTPOCHUEM;

®  IIPUMEHATH IpaBuiIa CUCTEMAaTUYECKOU
MEXIyHAPOAHOU cpeacTaa

pasiinuCHuA U I/IILCHTI/I(bI/IKaIII/II/I BCIICCTB 110 UX COCTaBYy

HOMEHKJIATypbl ~ Kak

U CTPOEHHUIO;

L4 COCTaBJIATb  MOJICKYJIpDHBIC U

CTPYKTYpHBIE
(GhopMysIBl HEOPTraHUYECKHX W OPraHUYECKUX BEIIECTB
KaK HOcHTeJeld HMH(OpMAMM O CTPOCHHWU BEIIECTBA,
€ro CBOMCTBAX M INPHUHAUIEKHOCTU K OIPENEICHHOMY
KJIACCY COCIMHEHUN;

e OOBICHATH MPUPOAY U CHOCOOBI OOpa3zoBaHUA
XUMHUYECKOH  CBA3U:  KOBAIGHTHOH  (MOJSIpHOM,
HETIOJISIPHOM ), HOHHOW, METAJUTMYECKON, BOJAOPOTHON —

C MCJIbIO OHNpPCACICHUA XUMHYCCKOM aKTHBHOCTH

BEILIECTB;
®  XapaKTepU30BaTh busndeckue CBOMCTBA
HEOPraHWYeCKHMX ¢  OpPraHWYEeCKUX  BEIIECTB H

yYCTAQHaBJIMBATh 3aBHCUMOCTh (DU3MUECKUX CBOMCTB
BEILECTB OT TUIIA KPUCTAJUINYECKON PEIIETKY;

®  XapakTepU30BaTh 3aKOHOMEPHOCTH B MU3MEHECHHH
XUMHUYECKUX CBOMCTB IIPOCTBHIX BEILECTB, BOAOPOAHBIX
COCIMHEHUH, BBICIIUX OKCUIOB U THIPOKCUIIOB;

® I[IPUBOJAUTH NPUMEPHl XHMHYECKHUX PpEaKIui,
PACKpBIBAIOIINX XapaKTEPHbIE XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB U3YYECHHBIX
KJIACCOB C IIENIbI0 MX MICHTU(UKAUN U OOBSICHEHUS
00J1aCTH IPUMEHEHUS;

®  OIpeneNsATh MEXaHMW3M PEaKIMu B 3aBHCHUMOCTH
OT YCJIOBMM IPOBEICHUS PEAKLUU U IIPOrHO3UPOBATH
BO3MOYKHOCTb IIPOTEKAaHUS XMMHUYECKUX DPEaKLHUh Ha
OCHOBE THUIIA XUMHUYECKOW CBSI3M U AaKTUBHOCTH
pEareHToB;

® YCTaHAaBIUBATh  3aBUCUMOCTb  PEAKLIUOHHOU
CHOCOOHOCTH OPTaHWYECKUX COCTUHEHUHN OT Xapakrepa

B3aUMHOT'O BJIMIHUSA ATOMOB B MOJICKYJaX C LCJIbIO
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IIPOrHO3MPOBAHUS MPOAYKTOB PEAKIINH;
®  YCTaHaBIMWBATH 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM peakIMu U CMEUICHUS XHUMHYECKOTro
paBHOBECHsI OT pa3IMYHBIX (PAKTOPOB C  IEJIBIO
ONpEENICHUs] ONTUMAIbHBIX YCIOBHM IPOTEKaHUs
XUMHUYECKUX IPOLECCOB;

®  YCTaHABIMBATh TI'E€HETHUYECKYID CBA3b MEXKIY
KJlJacCaMM HEOPraHMYECKMX M OpPraHMYECKHUX BEILLECTB
JUis  00OCHOBaHUS MPUHLUUIHAIBHONH BO3MOXKHOCTH
IIOJIyYUEHUSI ~ HEOPraHMYEeCKUX U OpraHM4ecKHX
COEIMHEHUH 33JJaHHOT'O COCTaBa U CTPOCHUS;

e 1oaOUpaTh pPEareHThl, YCJIOBHUA W ONPEACIATH
IPOAYKTHl  pEaKlMid, TO3BOJSIIOLIMX pealn30BaTh
71a00paTOPHBIE U MPOMBIIIIEHHBIE CIIOCOOBI OJTyUEHUS
BAKHEUILIMX  HEOPraHMYECKUX U  OPraHUYECKUX
BEILIECTB;

® ONpeAensATh XapakTep Ccpedbl B pe3yJbTaTe
TUAPOJIN3a HEOPIraHMYECKUX U OPraHMYECKUX BEILECTB
U T[PUBOJUTH TNPUMEpPbl THAPOIM3a BEUIECTB B
MOBCEIHEBHON  KU3HU YENOBEKa, OHOJIOTHYECKHX
00OMEHHBIX IPOIECCaxX U MPOMBIIUICHHOCTH;

L4 IMpUBOJUTD IMPUMCPLBI OKHUCIHNTCIIbHO-
BOCCTAaHOBUTCIBbHBIX peaKuHﬁ B IIpupoac,
MPOU3BOJACTBCHHBIX IIPOLCCCAX U KHU3HCACATCIBbHOCTH
OpTraHHU3MOB;

e 00OCHOBBIBaTh MPAKTUYECKOE UCIOIb30BaHUE
HEOPraHWYeCKHMX W OpPraHMYeCKHX BEIIeCTB U HX
peaxiuii B IpOMBIIUIEHHOCTH U OBITY;

® BBINOJHATH XUMHMUYECKHH  SKCHEPUMEHT IO
pacro3HAaBaHUI0 M TMOJYYEHUIO HEOPraHMYECKUX U
OPraHWYECKUX BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM
KJIacCaM COEIMHEHUM, B COOTBETCTBUU C MPABHIAMHU U
npueMaMu  0e3omacHoi paboThl C¢  XUMHYECKHUMH
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYI0BAHHUEM;

® TMPOBOAWTH pacyeTbl HAa OCHOBE XHMHUYECKUX
dbopMyn W  ypaBHEHHU  pEaKIUi: HAXOXKJICHHE
MOJICKYJIIPHOHM (hOPMYJIBI OPTAaHMYECKOTO BEIIECTBA IO
€ro TIUIOTHOCTH W MAacCOBBIM JIOJSIM JJIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB, WM MO MPOAYKTaM CTOpPaHMSI;
pacueTsl MacCcoOBOM JoiM (Macchl) XUMHYECKOTO
COCIMHEHUSI B CMECH; pacueThl Macchl (00beMa,
KOJIMYECTBA BEILIECTBA) MPOIYKTOB PEAKIIMH, €CIIU OJTHO
U3 BEIIeCTB JaHO B U30BITKE (MMEEeT MpPUMECH);
pacdyeTpl MacCcoBOM WJIM OOBEMHOW JOJIM BBIXOJA
MPOJIYKTa PEAKIHH OT TEOPETUYECKH BO3MOYKHOTO;
pacdyeTrsl TeroBoro AdQexra peaknuu; PpacyeThl
OOBEMHBIX OTHOIIEHHMH Ta30B TMpPH XUMHYECKHX
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peakiusax; pacderbl Macchl (00Obema, KOJMYecTBa
BEIIIECTBA) MPOAYKTA PEaKIMU, €CIH OJHO M3 BEIIECTB
JJaHO B BHJE pacTBOpa C OIPEACIECHHOW MaCCOBOM
JI0JIel paCTBOPEHHOTO BEILECTBA;

®  UCIONB30BaTh METOJbI HAYYHOTO MO3HAHUS:
aHalM3,  CUHTE3,  MOJCIMPOBAHHE  XUMHYECKHX
MPOILIECCOB W SBICHUH — TMPU pPEIICHUU Y4eOHO-
UCCJIEIOBATENIbCKUX 33/lad [0 HW3YYCHHIO CBOMCTB,
CrocoOOB MOJMYYEHHUS] U PacHO3HABAHUS OPraHUYECKHX
BEIIECTB;

e BIAACTh NpaBWIaMU 0€30MacCHOTO OOpPAIICHHUS C
€IKUMH, TOPIOYMMHU M TOKCUYHBIMU BEIECTBAMH,
CpelcTBaMU OBITOBOW XHMHH;

®  OCYIIECTBISITh MOWCK XMMHYECKOH WH(pOpMAIUU
[0 Ha3BaHUSAM, HJIECHTU(PUKATOPAM, CTPYKTYPHBIM
(dbopMyInaM BelIeCTB;

® KPUTHYCCKH OICHWBATh W HWHTEPIPETHPOBATH
XUMHUYECKYI0  MHGPOpMAIUIO,  COAepXallylocs B
COOOILEHUSAX  CPEACTB  MaccoBoil  uH(pOpManuu,
pecypcax MHTepHeTa, Hay4yHO-TIOMYJISPHBIX CTAThSIX C
TOYKH 3pPEHUSl €CTeCTBEHHO-HAYYHOH KOPPEKTHOCTH B
[ESIX  BBIABICHUS  OMIMOOYHBIX  CYXKICHUH U
(dbopMupoOBaHUS COOCTBEHHOH IMO3HIINY;

e  yCTaHABIMBATh B3aUMOCBSI3U MeXAy (akTamu u
TeOpued, NPUYMHOW U CJEJICTBUEM TMIPH aHaIu3e
MPOOJIEMHBIX CUTYAIlui 1 000CHOBAHWH TTPHUHUMAEMBIX
pELIEHUI HA OCHOBE XMMHYECKUX 3HAHUI;

® TPEACTaBIATh MYTH  pEHIeHHs  TJI00aTbHBIX
npoOyieM,  CTOSIIMX — Meped  YeJIOBEYeCTBOM, U
MEPCIICKTUBHBIX HANPABICHUN Pa3BUTHS XUMHUYECKHX
TEXHOJIOTHI, B TOM YHCJIE TEXHOJOTHIl COBPEMEHHBIX
MaTepUajoB C Pa3IMYHON  (PYHKIIMOHAITBHOCTHIO,
BO300OHOBIISIEMBIX HCTOYHUKOB CHIPbS, MEPEepadOTKU U
YTUIU3ALUN TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCSH:

®  opmynruposams yeiv UCCIe008aHUS, BbLOBUSAMND
U npoeepsimv  IKCNEPUMEHMANbHO — 2UNOmesbl O
XUMUYECKUX CE0UCMBAx 6ewjecme HA OCHOGE UX
cocmaea u CMpOeHus, Ux CNOCOOHOCMU 6CMYNAMb 8
Xumuueckue peakyuu, o0 Xxapakmepe U HNpOOYKMAax
DA3TUYHBIX XUMUYECKUX PeaKyuii;

®  CaMOCMOAMENbHO NIAHUPOBAMb U HNPOBOOUMD
Xumuueckue dKCnepumenmovl ¢ CcOON00eHUeM Npasui
bezonacHoli pabomwl ¢ 8ewjecmeamu U 1aOOPAMOPHbIM
o0bopyoosaruem;

®  uHmepnpemupoéamv OAHHble O cocmase U
cmpoeHuu  eewecms,  NONYYEHHble ¢  NOMOWDBIO
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COBPEMEHHBIX PUBUKO-XUMUYECKUX MEMOO08;

®  OnuUCKLIBAMb COCMOAHUE INEKMPOHA 8 AMOMe Ha
ocHose COBDEMEHHbIX KBAHMOBO-MEXAHUYECKUX
npeocmasieHull. 0 cCmpoeHuu amoma Oisi 00bACHeHUs
Pe3yIbmamos CneKmpaibHo20 AHANU3A BeUjeCms;

®  Xapakmepuzoeamsv  poib  A30MOCOOEPAHCAUUX
2emepoOYUKIUYeCKUX — COeOUHEeHUll U  HYKIeUHOBLIX
KUCTIOM KAK BAJCHEUWUX OUON02UYeCKU AKMUBHBIX
sewecms;

®  NPOCHO3UPOBAMb  BO3MOJNCHOCHb  NPOMEKAHUs
OKUCTUMENbHO-80CCMAHOBUMENbHBIX peaxyutl,
JIeHCauux 8 OCHO8e NPUPOOHBIX U NPOU3BOOCHIEEHHBIX
npoyeccos.
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PA3JIEJI 2.
COJEPKAHUE JIEKTUBHOI'O KYPCA
10-11 kiaaccwl

10 kaacc

YrieBoaopoasl (IipeneiabHble, HENpPEaeIbHbIE, apOMaTHYeCKue). AJIKaHbl, U30MEPHs, HOMEHKJIATYpa.
Mertan: ctpoenue, cBoiicTBa XHUMHUYECKHE CBOMCTBA aJIKAHOB, MIPUMEHEHHUE U CIOCOOBI MOJIYYEHUS.
[Muknoankansl. HenpenenbHble yriaeBoaopoabl (AJIKEHbI, aIKHUHbI, aJIKaIME€HbI), TOMOJIOTUYECKUE PSJIBI,
U30MepHUsl, HOMEHKJIATypa, XMMHYECKHE CBOICTBA, CrIOCOOBI nonydeHus. OCHOBHBIC MOHATHSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COEAMHEHMH. ApoMaTUyYecKue YIieBoaopoAbl (apeHsl). beHzon — cTpoenue,
ceorictBa. IIpumenenue yrieBonoponos. [IpuponHble MCTOYHUKM YII€BOAOPOAOB: IMPUPOIHBIN ras,
He(Th, KAMEHHBIN YTOJIb, CIIOCOOBI TiepepadoTKu. PemieHue 3a1a4 Ha BBIBOJ XMMUYECKHX (HOPMYII 11O
3a/laHHOM MaccoBOM JoJie 3yieMeHTOB. PeleHue 3aiay Ha BbIBOJ (POPMYJI BEIIECTB 10 MPOAYKTAM HX
cropanus. I'eHeTHueckas CBsA3b MEXAY KJIACCAMU YIIIEBOJOPOIOB.

CnupTtsl u peHobl. CiupThl (0JHOATOMHBIE 1 MHOTOATOMHEIE). ['OMONIOrnYecKue psisl, H30Mepus,

HOMEHKJIaTypa CIIUPTOB. DTAHOJI, TJIMLEPUH — CTPOEHUE, cBoiicTBa. DEeHoa — cTpoeHue, CBOMCTBA.

Tema 3. KapOoHuIIbHBIE COETUHEHUS: aJIbACTUIBI M KETOHHI (3 4acoB)

I'omonornyeckue psasl, ©30MepHUs, HOMEHKIATYpa, CTPOCHHE M CBOMCTBA QJIBJIETUIOB U KETOHOB.
Crioco0bI orydeHust, TpUMEHEHHUE.
KapGOoHoBble KHCI0TBI, CJIOKHBIe 3(UPBI, *KUPBI. [IpenenbHple M HENpeaesbHbE KapOOHOBBIE
KUCIOTHL. ['omonornueckuit psg. Ctpoenue. Homenknarypa um msomepus. CorictBa. [IpousBoanbie
KapOOHOBBIX KHCIOT. OTnenpHbIe npeacTaButenu. Crnoxxubie 3¢upsl. XKupsl. Peakuus strepudukanuu.
['unponu3 xupoB. CrocoObl MOTyYeHHs], IPUMEHEHHE.
Yraesoabl. Knaccudukanus u 3HadeHue. [110k03a Kak BaKHEHIINA TpeCcTaBUTEIh MOHOCAXapHIOB.
@pyKkTO3a Kak H30Mep TIJOKO3bl. KpaTkue cBeieHHUs O CTPOGHMH U CBOWCTBaxX puUOO3bI H
ne3okcupuoo3bl. Caxaposa, kpaxmai, nemnonosa. CTpoeHue, CBOMCTBa, NMPUMEHEHHE Ha MpuMepe
rroko3bl. Kpaxwman. Lemmtonosza. CBolicTBa, nmpuMenenue. [lonsTHe 00 HCKYCCTBEHHBIX BOJOKHAX.
A3oTcoaepxkaniue opraHuveckue BemecrBa. CTpoeHHEe aMUHOB. AMMHOIPYIIA, €€ 3JEKTPOHHOE
CTpoeHHe. AMMHBI KaK OpPraHHYeCKHe OCHOBaHMs. AHWINH, €r0 CTPOEHHME, NMPUUMHBI OCIa0IeHUS
OCHOBHBIX CBOMICTB B CpaBHEHHHM C aMHUHaMHM IpejaenabHoro psiaa. Ilomyuenue anunuHa. 3HaueHue B
pa3BUTHU OpraHuueckoro cuuresa. CTpoeHue, CBOMCTBaA, U30MepUsl aMUHOKHUCIOT. OO1iee MoHATHE O
TETEPOLMKIMUECKAX COENMHEHUAX. [lupuanH W mHMppoa Kak TNPEACTaBUTENN a30TCOAEPIKALIUX
TETEPOLMKIIOB, MX DJJIEKTPOHHOE CTPOCHHME, apOMaTHUYECKHH XapakTep, pas3jindve B IPOSBICHUU
OCHOBHBIX CBOMCTB. IlypnHOBBIE M MMPUMUAMHOBBIE OCHOBAaHUS, BXOJSAIIME B COCTAaB HYKJIEHHOBBIX
KuCIOoT. benku kak Omomonmumepsl. CTpykTypa OenkoB, cBoicTBa. [IpeBpareHusi O€NMKOB THIM B
opraHusMe. Y Clexu B U3y4eHHH CTPOEHUS U CHHTE3€ OENIKOB.
Cocras nyxiennoBsix kuciot (IHK U PHK), ctpoenue nykneorunos [IpuHimnm KoMIaeMeHTapHOCTH.
Posie HK B ku3HEn€SATENLHOCTA OPTaHU3MOB.
Bbuosornyeckn axkTuBHble BemectBa. DepmeHTthl. [loHATHE O (epMeHTaX Kak OHOIOTMYECKHX
katanuzaropax. Knaccudukanus depmenton. CnenuduyHOCTh AeWCTBUS. 3HAueHHUE B OMOJOTHM H
MeIuIuHe, TPUMEHEHNUEe B MPOMBIIUICHHOCTH. [loHsaTHe 0 BuTammHax. Kiaccudukaiys BUTaAMHHOB.
Hopmbl morpeGienuss BUTaMuHOB. I'mmep- ¥ runoaBuTamMuHO3bl. [loHsATHE O TropMOHaXx.
Knaccudukanust ropmono. Aapenanus. Tecroctepon. Macynun. [lonsatue o nmekapcrBax. OTaenbHbIE
¢dapmakonoruyeckre rpynmnsl JekapcTB. CrnocoObl NPUMEHEHHs JeKapcTB. MeXaHu3M JeicTBHs
OTJIENIbHBIX IIPENapaToB
Tunsl pacyeTHbIX 3a1a4:
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Haxoxaenrne MonekymnsipHOM (OpMyrbl OpraHWdecKoro BEHIECTBa MO €ro IUIOTHOCTH M MacCOBBIM
AO0JIAIM 3JICMCHTOB, BXOAANIUX B €ro COCTaB, UJIH IO IMPOAYKTAM CrOpaHUs.

Pemenue 3a1a4y mo u3BeCTHOM (opMysIe U MACCOBOM JIOJIE OJTHOTO U3 DJIEMEHTOB.

Pemenue 3a1a4 Ha onpeneneHe GopMysibl BEIIECTBA 110 €r0 PEaKIIMOHHOM CITOCOOHOCTH.

11 xknace
Teopernueckne ocHoBbl xuMHuu. Ctpoenue BeuiectBa. COBpeMEHHas MOJENb CTPOCHHS aTOMa.
Hyanu3Mm snextpona. Keanmogvie uucna. PactipeneneHue 3J1eKTPOHOB MO SHEPreTUYECKUM YPOBHSIM B
COOTBETCTBUM C IPUHLMIIOM HaMMEHbIIEH O3HEPIruM, npaBuwioM XyHaa W npuHuunom [laynm.
Oco0OeHHOCTH  CTPOCHHS  DHEPreTHUYECKUX  ypOBHEH aTomMoB  d-31€MEHTOB.  DIEKTPOHHAs
koH(purypanus aroma. Knaccudukanuss XMMUYECKHX 3JIEMEHTOB (s-, P-, d-31eMeHThl). OCHOBHOE U
BO30Y)KJICHHBIC COCTOSHHSI aTOMOB. BayieHTHbIe 37eKTpoHbl. [lepuoandeckas cucreMa XMMHUYECKHX
snemeHToB .M. MenneneeBa. ®@usudeckuii cmbica llepumoamyeckoro 3akona [[.W. Menpaeneena.
[TpyunHBl ¥ 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB AJIEMEHTOB M WX COCIWHEHUH IO Mepuojam u
rpynnaMm. MupoBo33peHueckoe M Hay4yHoe 3HaueHue Ilepuommueckoro 3akona J[.M. MenneneeBa.
IIpocno3zvl /.. Menoeneesa. Omkpvimue HOBbIX XUMUUECKUX DTIEMEHMO8.
DJIEeKTPOHHASI MPUPOAA XMMHYECKOH CBSI3U. DIEKTPOOTpULIATENBHOCTh. KoBanmeHTHasi CBs3b, €€
Pa3HOBHIHOCTH W MEXaHM3MBI 00pa3oBaHusi (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). VloHHAsT CBS3b.
Mertannuueckast cBsi3b. BopopoaHas cBsi3b. Medxcmonekynsaphvle 63aumo0eicmasus.
XumMuyeckue peakuuu. ['omoreHHsle U rereporeHHble peakiiuu. CKOpoCTh peakuy, €€ 3aBUCUMOCTb
OT Pa3iIMYHBIX (HaKTOPOB: MPUPOJIBI PEATUPYIOIINX BEIIECTB, KOHIICHTPALUU PEarupyroNuX BEIIECTB,
Temneparypsl (npasuwio Baut-I'odda), mnomany peakiinoHHON MOBEPXHOCTH, HAIMYHS KaTalIU3aTopa.
DHeprusi akTUBalUuu. Akmusuposannwiti komniexc. Karanuzaropsl u karanus. Ponp karanu3atopoB B
MPUPOJIC U MPOMBIILIEHHOM IIPOU3BOJICTBE.
OOpaTtumocTh peakuuii. Xumudeckoe paBHOBecue. CMeNIEHME XMMHMUYECKOTO PaBHOBECHS IIOJ
JEHCTBUEM pPa3IMUYHBIX (PAKTOPOB: KOHLEHTPALMK PEAreHTOB WM MPOJYKTOB PEAKIUH, TaBICHHUS,
Temneparypbl. Poib cMelieHus: paBHOBECHSI B TEXHOJIOTMUECKUX MPOIIEcCax.
HUcrunnbie pacrBopbl. PacTBopeHne kak ¢(usnko-xumudeckuili npouecc. CrnocoObl BbIpaXEHUS
KOHIEHTPAllUd pPAacTBOPOB: MaccoBasl JI0JI1 PAcCTBOPEHHOTO BEILIECTBA, MOJIAPHAA U MOAANbHAA
KoHyeHmpayuu. Tump pacmeopa u mumposanue.
Peakuun B pacTtBopax 3/eKTpoJuTOB. KauecTBEeHHbIE peaklMd Ha MOHBI B pacTBope. KuciaoTHo-
OCHOBHBIE B3aUMOJIEHCTBHS B pacTBOpax. AMdoTtepHOCTh. Honnoe npoussedenue 600vl. BooopooHuiii
nokazamenv (pH) pacmeopa. I'mpponus coneil. 3HauyeHHe TMIAPOJIM3Aa B OMOJIOTMYECKMX OOMEHHBIX
npoueccax. [Ipumenenne rugponnsa B MpOMBILIUIEHHOCTH.
OKHCINTEJBbHO-BOCCTAHOBUTE/IbHbIE peaKUMu B IPUPOJAE, NPOU3BOACTBEHHBIX IIpoleccax U
KU3HEACSITEIbHOCTY  OPraHU3MOB.  OKUCIUMENbHO-60CCMAHOBUMENbHBIL  NOMEHYUAl  cpeobl.
HHuacpamma Ilyp6s. TloBeneHne BELIECTB B cpellax ¢ pa3HbIM 3HaueHueM pH. Metoabl 31eKTpOHHOTO
U 9JeKmpoHHO-uoHHo20 OanaHca. IIpakThyeckoe TNpUMEHEHHE JJEKTPOiu3a I MOJydYeHUs
LIEJIOYHBIX, IIEJIOYHO3EMEIBHBIX METAUIOB U amoMuHUA. Kopposus MeTauioB: BUABI KOPPO3HH,
CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUHU.
OcHoBbI Heopranuyeckoii xumuu. OOmas xapakrepuctka 31eMeHToB |A—IlIA-rpynn. Okcuasl u
NEepOKCHIbl HAaTpusd M Kanus. Pacrmo3HaBaHue KaTWOHOB HaTpus W Kaimus. ConM HaTpus, Kajus,
KaJblUsl U MarHus, UX 3HaYeHHE B NMPUPOJE U XKU3HU ueioBeka. JKecmkocmov 60061 U cnocobwl ee
yempanenust. KomnnexcHole coeOunenus: antomMunus. Anomocurukamel.
Metamnst IB-VIIB-rpynn (mens, nuuHk, xpoM, maprasen). OcoOeHHOCTH cTpoeHus atoMoB. Ob1ue
¢uznueckue M xumudeckue cpoictBa. [lomyuenue u npumeHeHue. OKCHIBI U THAPOKCHIBI 3TUX
METaJUIOB, 3aBUCHUMOCTb HUX CBOMCTB OT CTCIEHHM OKHUCIICHHMS OJJeMeHTa. BakHelmue comnu.
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OkucnuTenbHbIE CBOWCTBA COJIEW XpoMa M MapraHila B BBICHIEH CTeNeHUu okucieHus. Kownnexcnuvle
COeOUHeHUsl XPomd.

O6mas xapakrepuctuka 31eMeHTOB IVA-rpynmnel. CBoicTBa, IOJIy4€HHE M IPUMEHEHUE YIIS.
CunTe3-ra3 Kak OCHOBAa COBPEMEHHON MPOMBIIUICHHOCTH. AKTUBHUPOBAHHBINA yrojib Kak aJCOpOCHT.
Hanocmpyxmypol. Muposvie docmuoicenus 6 obaacmu co30aHusi HAHOMAmMepuanos. IeKMpOHHOe
cmpoeHue Monekynvl yeapnozo 2asza. llonyuenue u npumenenue yeapHozo 2aza. buonormyeckoe
neiictBue yrapHoro rasa. KapOuael xanblus, amoMUHUs U kene3a. KapOoHaThl U ruIpoKapOOHATHL.
Kpyeosopom yenepooa 6 cusoii u mescusoti npupode. KauecTBeHHast peakiusi Ha KapOOHAT-HOH.
®dusnueckue M XuMUueckue cBoiicTBa kpemHus. Cwmanbl U cwmnuiabl. Oxcun kpemuus (IV).
KpemuueBbie KUCIOTHI ¥ X coyid. CHIIMKAaTHbIE MUHEPAJIbl — OCHOBA 3€MHOM KOPBI.

O6mas xapakrepuctuka 35eMeHToB VA-rpynnsl. Hutpuasl. KauecTBeHHast peakius Ha MOH aMMOHHUS.
A3OTHast KUCJIOTa KaK OKUCIUTENb. HUTpaThl, nx (pu3ndeckne u XUMHUECKHUE CBOWCTBA, IPUMECHEHHUE.
CgoiicTBa, nmoaydenue u npumeHenue dochopa. Pochun. Docdopubie u MoaMbOCchHOpHBIE KUCIOTHI.
buonornueckas ponb GpocdaTos.

O6mas xapakrtepuctuka smeMeHToB VIA-rpynmnel. OcoOble CBONCTBAa KOHILIEHTPUPOBAHHOW CEpHOU
kucnoTel. KauecTBeHHBIE peakiuy Ha Cynb(UI-, CyIbPUT-, U CYIb(PaT-HOHBI.

O6mas xapakrepuctuka 3neMeHToB VIIA-rpynmnel. Oco6eHHocTn xumuu ¢ropa. ['anoreHoBogopoIs!
U UX nostydeHue. ['alloreHoBo1I0poIHbIE KUCIOTHI U UX coyii. KauecTBeHHbIE peaKkIuy Ha TajloreHu/I-
nonel. Kucnopoxaconepxaime coeauHeHus xiopa. [IpuMeHeHHWe TrajoreHoB W HMX BaKHEUIINX
COCIMHEHU.

XuMHs U KU3Hb. XUMUS B MMOBCEAHEBHOW XU3HU. MOIOIIME U YUCTSIIUE CPEACTBA. PenenneHTsl,
uHCeKTUIUAbl. CpencTBa JTUYHONW TUTHEHBbl M KocMeTHKU. [IpaBuna GezomacHoOW pabOTHI ¢ eAKUMH,
TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMH, CPEACTBAMH OBITOBOI XUMUHU.

TUnbI pacyeTHBIX 3a7a4:

e PacueTsl MaccoBo# 10y (MACChl) XUMHUYECKOTO COSMHEHHUS B CMECH.

e 3a/jauv HAa CMECH BEIIECTB M HAXO0KICHHE MAaCCOBOM JIOJIM OJHOTO U3 BEIIECTB B UCXOIHON CMECH.

e PacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIH OJHO U3 BEIIECTB JIaHO
B M30BITKE (MMEET MPUMECH ).

e PacueThl MaccoBoil WM OOBEMHOW JOJHM BBIXOJA TMPOAYKTa PEAKIUU OT TEOPETUYECKH
BO3MOKHOTO.

e PacueTsl Ter10BOro 3G dexra peaKium.

e PacueTrsl 00bEMHBIX OTHOIIIEHUN Ta30B MPH XUMHUECKUX PEAKIIHIX.

e PacueTsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMHU, €CIH OJIHO U3 BEIIECTB JAaHO
B BH/JIE PACTBOPA C ONPENEICHHON MaCCOBOM J10JIEM paCTBOPEHHOTO BELIECTBA.

e Pemenue 3a/1a4y Ha TIACTUHKY
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PA3JIEJ 3.
TEMATHYECKOE IIJIAHUPOBAHUE

(c yueTrom padoueii mporpaMMbl BOCIIUTAHMS ¢ YKa3aHMEM KOJIUYeCTBA 4YacoB,
OTBOJAMMBIX HA OCBOEHHE KaK/I0H TeMbl)

10 kaacc (34 yaca)

No Koa-Bo
B Tema ypoka 4acoB Conepxanue
YPOKa
1. Yznesooopoow (10 u.)
Auikanbl. [{uknoankanbl. XUMHYECKHE AnkaHbl, ©30MepHs, HOMEHKIIaTypa. MeTaH:
1 CBOMCTBA QJKAaHOB M IMKJIOAJIKAHOB. 1 CTPOEHHE, CBOMCTBA XMMHUYECKUE CBOMCTBA
[Ipumenenne u crnocoObl TMONYYCHUS QIKAHOB, IPUMEHEHHUE U CTIOCOOBI MOTYYEHUS.
AJIKAaHOB U [UKJIOAJIKAHOB. [uknoankaHsl.
Pemienue 3ama4 Ha BBIBOJI Pemenue 3am1ay Ha BEIBOJ XUMUYECKUX
2 XUMHUYECKUX (HOPMYINl IO H3BECTHOMN 1 dbopMyI 10 3a/1aHHOM MacCOBOM J10JIe
MAacCCOBOH JI0JIE DJIEMEHTA 3JIEMEHTOB
AnkeHnpl, = XHWMHYECKHE  CBOMCTBa HenpenenbHble yriieBoAOpOIbI (AIKEHBI)
ankeHoB. IlpuMmeHeHue u  CcrocoObl TOMOJIOTUYECKHUE PSIbI, ©30MEpHsI,
3 MOJTyYEHUS aJTKEHOB 1 HOMEHKJIaTypa, XUMUYECKHUE CBOWCTBA,
croco6bl momyyeHusi. OCHOBHBIE TOHATHS
XHUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI
4 Pemenue 3ajau Ha BBIBOJI 1 Haxoxnenue MonekynspHoit popmyIbl
XUMUYECKUX HOopMyT OpPraHWYECKOT0 BEIIECTBA 0 €0 MIIOTHOCTH
Ankanuensl. CBOWCTBa M TMOJy4YEHUE HenpenenbHble yrieBoAOpOIbI (AIKaAUEHBI),
AJIKAIUEHOB TOMOJIOTUYECKUE PSJIbI, HU30MEPUS,
HOMEHKJIaTypa, XUMHUYECKHUE CBOWCTBA,
5 1 crocoObI osrydeHusi. OCHOBHBIE TTOHSATHUS
XHUMHUHU BBICOKOMOJICKYJISIPHBIX COSTMHEHUI
*Dxonocuueckoe socnumanue Ixono2uieckut
cyoO0OmHuK
Anxuupl. XHUMHYECKHE  CBOMCTBA HenpenenbHble yriieBoAOPOIbI (AIKHHBI)
AJIKUHOB TOMOJIOTUYECKHE PSJIbI, U30MEPUS,
6 1 HOMEHKJIaTypa, XUMHUYECKHUE CBOWCTBA,
crtocoObI mosrydenusi. OCHOBHBIC TTOHSATHS
XHUMHUHU BBICOKOMOJICKYJISIPHBIX COSTMHEHUI
- ['eneTndeckas CBA3b MEXAY KiaccaMu 1 ['eneTnveckas CBSI3b MEXKIy KJIacCaMH
OpTraHUYECKUX COCTMHECHUM YTJIEBOJIOPOIOB
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Pemenne 3amau Ha BBIBOA (OpMYIT

Pemenwne 3ana4 Ha BEIBOJ (DOPMYIT BEIIECTB 11O

8 1
OpPraHUYECKUX COEANHEHUN MPOJIYKTaM X CrOpaHusl.
ApomaTtuyeckue YTJIEBOJOPO/BI. ApomaTuiecKue yrieBoaopoabl (apeHbl).
N3omepust U HOMEHKJIaTypa benson — ctpoenue, coiicTa. [Ipumenenue
9 romonoroB  Oenszona. Ilomydenue. 1 yriaeBonopoaos. IIpupoiHble HCTOUHUKH
XuMHYecKre CBOMCTBA apeHOB YIJI€BOIOPOAOB: IPUPOAHBI ra3, HeTh,
KaMEHHBIH yToJib, ClocoObl epepaboTKu
10 Pemenne 3amady M ynpakHEHMU IO 1 I'eneTndeckas CBA3b MEXKYy KJIaCCAMU
TeMe «ApEHBI» YIJIE€BOIOPOIOB
2. Cnupmot u ghenonst (3u)
Cnuptel. eHOMBI. 1 Crnuptsl (OJHOATOMHBIE W MHOTOATOMHBIE).
['omonoruyeckue psabl, u3oMepusl,
HOMEHKJIaTypa CHOUPTOB. DTaHOJ, INIMLEPUH —
11 cTpoeHue, cBoWcTBa. DEHON — CTPOECHHE,
CBOMCTBA.
*DKonoeuueckoe eocnumaniue.
12 I'enetnueckasi CBSI3b MEX]Y KllaccaMu 1 ['eneTnyeckas CBSI3b MEXAY KlaccaMu
OpPraHUYECKUX COCAMHEHUN OpPraHUYECKUX COCAMHEHUN
13 Pemrenue 3amau u ynpaxxHeHun 1 Pemenwe 3aa4 Ha BEIBOJ (DOPMYIT BEIIECTB 11O
MPOJYKTaM UX CTOpaHUsl.
3. Kapobonunsnsie coeOunenus: anpoezuovl u Kemonul (3 uaca)
Anpaeruipl ¥ KeTOHbl. XUMHYECKUE 1 I'omonornueckue pAnBL, u3omepus,
CBOIMCTBa aJbAETUAOB U KETOHOB HOMEHKJIaTypa, CTpPOEHHME U  CBOMCTBa
[Tonyuenue kapOOHMIBHBIX NbJAETUIOB M KeTOHOB. CrOCOOBI TOTYyYESHHUS,
14 | coenunennii. OtaensHble IIPUMEHEHHUE.
MPEACTABUTENH
*300posvecbepezaroujee gocnumanue. Akyus
«300posbim bvimb MOOHOY
15 ['eneTnueckast CBA3b MEXAY KiaccaMu 1 I'eneTnueckas CBSI3b MEXKIYy KiIacCaMHU
OpPraHUYECKUX COEANHEHUN OpPraHMYECKUX COCIUHEHUN
16 Pemrenue 3amau u ynpaxxHeHui 1 Pemenwne 3a1a4 Ha BEIBOJ (DOPMYIT BEIIECTB TIO
MPOJIYKTaM UX CTOpaHUsl.
Kapoonoswie kucnomut, cnoxcuoie ygpupeol, sncuput (4 uaca)
KapOoHoBbIE KHCIOTBL. XHUMHUYECKHE 1 [IpenenbHble M HeNpeaeabHblE KapOOHOBBIE
cBoiictBa [lomydyeHne KapOOHOBBIX KUCHOThl. ['omonorumueckuit psin. CrpoeHue.
17 KUCIOT. OTACIbHBIC TPEICTABUTENN Homenknmarypa wu  u3omepusi.  CBoiicTBa.
[TpousBoHbIE KapOOHOBBIX KHCJIOT.

OTIIG.HLHLIC NpCACTAaBUTCIIN.
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Cnoxuble 3¢upsl.  Kupsl. Comn 1 CnoxHble 3UpHI. Kupsr. Peakuus
KapOOHOBBIX KUCIIOT. MbL1a srepudukanmu. ['unponus xupoB. CrocoOsl
18 MOJIy4eHUs!, IPUMEHEHUE.
*300posbecbepezarowee 60cnumanue
Mecsaunux 30K
19 I'enetnueckas cBsI3b MEX]y KilaccaMu 1 ['enetnyeckas cBsI3b MEXAY KilaccaMu
OpPraHMYECKUX COEAMHEHUN OpPraHUYECKUX COCAUHEHUN
20 Pemenue 3agau u ynpaxHeHUH. 1 Pemenue 3amay mo u3BecTHOM hopmyse u
MacCOBOH J0JI€ OAHOTO U3 JIIEMEHTOB.
Yzneeoowl (4 uaca)
VYrneBoabl. MoHOCaxapuabl: TIIIOK03a 1 Knaccudukauus wu 3Hauenue. [mroko3a Kak
u ¢pykToza. MoHOcaxapusl: prbdo3a BaXHEHIINN TpeAcTaBUTENb MOHOCAXapHUIO0B.
21 1y ne3okcupudosa @dpykTo3a Kak H30Mep TJOKo3bl. Kparkue
CBEJICHHSI O CTPOCHUU M CBOMCTBaxX puOO3bI U
JI€30KCUPHUOO3HI.
Hucaxapunsl. [Tonucaxapuas: 1 Caxaposa, kpaxmai, uesmmnono3a. CrpoeHue,
Kpaxmall U IeJUTI0I032a CBOIICTBa, MPUMEHEHUE Ha MPHUMEPE TIIFOKO3BI.
22 Kpaxmann. Lemnrono3sa. CaoiicTBa,
npuMmenenue. [loHsTne 00 MCKYCCTBEHHBIX
BOJIOKHAX.
93 ['eneTnyeckas CBA3b MEXKAY KiaccaMu 1 ['enernyeckas cBsI3b MEXAY KlaccaMmu
OPraHNYeCKUX COCTUHEHUHN OPraHUYECKUX COCTUHEHUI
24 Pemenue 3agau u ynpaxHeHU . 1 Pemenue 3amau Ha onpeenenne GopMyIibl
BELIECTBA 10 €r0 peaklIMOHHONW CIIOCOOHOCTH.
A3zomcooepicaujue opzanuueckue eeuecmea (6 uacog)
AmMunbl.  XWMHYECKHE  CBOMCTBa 1 Crpoenne  amuHOB.  AMuHOrpynma, €€
aMHUHOB U CIIOCOOBI TOMyYEHUS ANIEKTPOHHOE  CTPOCHHE. AMHMHBI  Kak
OpraHUYECKUE OCHOBAHUSI.
AHUTMH, €T0 CTPOCHUE, MPUYUHBI OCNa0JIeHuUs
o5 OCHOBHBIX CBOWCTB B CPaBHCHHH C aMHUHAMU
npenenbHoro psaa. [lonmydeHune aHuiIMHA.
3HaueHue B pa3BUTHH OPraHMYECKOro CUHTE3A.
*Oronoeuueckoe socnumanue Yuacmue 6
20pOOCKUX KOHKYPCAx N0 0Xpane npupoobsl
26 ['eneTnueckast CBA3b MEXAY KiaccaMu 1 ['eHeTnyeckas CBSI3b MEXKAY KJIaccaMu
OpraHUYEeCKUX COEIMHEHUM OpraHUYECKUX COETMHEHHI
97 Pemrenue 3anau u ynpaxHeHuu. 1 Pemmenwne 3aa4 Ha onpezeneHue GopMyIbl
BEIIIECTBA 10 €r0 PEaKIIMOHHOM ClTOCOOHOCTH.
28 | AMuHOkucnOTHL. benku 1 Crtpoenue, CBOICTBA, U30MEPUsI AMUHOKHUCIIOT.

OOmiee  MOHATHE O  TETEPOLMKINYECKUX
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COCTUHEHUSIX.
benku kak Omomnonumepsl. CTpykTypa OEIKOB,
cBoiictBa. IlIpeBpamieHuss O€NKOB mNHINUA B
OopraHusMe. YCIEeXd B U3YYCHHH CTPOCHUS H

cuHTEe3€e OEJIKOB.

29

Pemienue 3agay u ynpaxHeHUH.

Pemenue 3aa4 Ha onpezeneHue GopMyIsl
BEIIECTBA 10 €ro PeaklIMOHHONW CIIOCOOHOCTH.

30

HYKJ'ICI/IHOBBIC KHCJIOTBI

CocraB nykienHoBbix kucioT (JJHK Y PHK),
cTpoeHue HykjaeoTu 0B [IpuHiun
koMIuieMeHTapHocTt. Poins HK B
KHU3HEIEATEIILHOCTH OPraHU3MOB.

Buonozuuecku akmuenus

1e semtecmea (4 uaca)

31

®epmeHTsl. BuramuHbl.  1'OpMOHBL.

JlekapcTBa

1

@epmentel.  [lonatHe o QepMeHTax Kak

OMOJIOTMYECKHUX KaTaau3aTopax.
Knaccudukanusa depmentos. CrneunduyHocTh
JneicTBus. 3HaueHHe B OMOJIOTUU U MEIUIMHE,
NpUMEHEHHE B MpoMmbluieHHOCTH. [loHaTue o
BuTamuHax. Kilaccupukanus  BUTaMHHOB.
Hopwmbl notpebnenust BUTaMHHOB. l'mnep- u
[Tonstue o

T'uI10aBUTaMUHO3BEI. ropMoHax.

Knaccudukanus  TOpMOHOB.  AJpeHAIUH.

TecrtoctepoH. NucynuH. ITonsTue 0
nekapcTtBax. OtnenbHble (hapMaKoIOrHYecKHe
IpyHIbl Criocobbl  pUMEHEHHUs

MexaHnu3M [OeHCTBUS OTHEIbHBIX

JIEKapCTB.
JIEKApCTB.

MpenaparoB
Buinyck

*Dxonocuveckoe gocnumarue

MHQbOpMab;UOHHOZO IKO0JIo2UYeCKOo20 6ecnriuKa

32

OO6oOuieHne M TOBTOPEHHME Kypca
OpPraHMYeCKON XHUMHUH

33

[TpomesxyTouHas aTTecTauus
(Tectupoanue B popme EI'D)

TectupoBanue B popme EI'D

34

HWTorosoe 3audatue.

1

* Peanuzayus Kanenoapnoeo niana éocnumamenvrotii pabomot MAOY 'umnazuu Ne 86 na ypoene

cpedneco obue2o oopazoeanus (Pabouas npoepamma socnumanusi)

11 kaacc (34 yaca)

Ne Tema Koa-Bo Conepxanue
4acoB
1 . 1 CoBpemMeHHass MOJAETb CTPOCHUS  aTOMA.
Crpoenue atoma Ilepuoanuecknii
Hyamu3m  snektpoHa. Keanmosvie —uucia.
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3aKOH.

Pacnpenenenue AIIEKTPOHOB o
HHEPreTUYECKUM YPOBHSM B COOTBETCTBUU C
NPUHIUIIOM HAaWMEHBIIEH YHEPruu, MPaBHIOM
Xynna u npuHuunom [laynu.

OcoOeHHOCTH ~ CTPOEHUS  HHEPreTHUECKUX
ypoBHEH aTOMOB d-3IEMEHTOB. DIJIEKTPOHHAA
KOH(Uryparus aToMma. Knaccudukanus
XUMHYECKHX 3JIEMEHTOB (s-, P-, 0-3J1€MEHTHI).
OcHOoBHOE ¥  BO30YXICHHBIE  COCTOSIHUS

aTOMOB. Banenrtusie 3JIEKTPOHBL.
[Tepuoanueckas cucreMa XUMHUYECKUX
snemeHToB JI.W. MenneneeBa. Du3nuecKkuit
CMBICTT [Teproanueckoro 3aKOHA
JI.1. MenaeneeBa. [TpyuuuHbI "
3aKOHOMEPHOCTHU HW3MEHEHUS CBOMCTB

3JIEMEHTOB M UX COEAMHEHU 0 mepuojam u
rpynnamM. MupOBO33peHUEeCKOe U Hay4dHOe

3HA4YCHHE [Iepnoanueckoro 3aKOHa
J.N. Menneneesa. Ilpocno3sol
J.U. Menoeneesa. Omxkpovimue HOBbIX

XUMUHYECKUX 2]1eMERMOE.

XuMuueckas CBI3b

DNeKTpoHHAas NPUPOJA XHMHYECKOW CBS3U.
DIeKTpOOTPULIATEIbHOCTD. KoBanentnas
CBSI3b, €€ pa3sHOBUIAHOCTM U MEXaHU3MBbI
obpazoBanusi  (OOMEHHBIH W  JOHOPHO-
akuentopHslii). MoxnHas cBs3b. MeTtamueckas
cBsi3b. Bogoponnast cBsizb. MeosicmonekynapHvie
63aUMOOEUCMBUSL.

CKOpOCTh XUMHUYECKUX PEaAKITUi

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT
pa3IMYHbIX (DaKTOPOB: MPUPOIBI
pearupyromux BelecTB, KOHIICHTPAIH
pearupyroInx BEIIECTB, TEMIIEPATYPHI
(npaBwmiio Baut-I'odda), miomaau
peaKHHOHHOﬁ HOBerHOCTI/I, HaJINn4uia
KaTtanu3aTopa. JHEPrusi akTUBAIIIH.
Axmusuposannuiti komniexc. Katanuzaropsl u
karanu3. Ponp KaTanu3aTopoB B MPUPOAE U
MIPOMBIIIJICHHOM TTPOU3BOJICTBE

TepMOJII/IHaMI/IKa XUMHNYECKUX

peakuunii. XMuMUYECKOE paBHOBECHE.

O6paTtumocThb peakuuil. XUMHYECKOE
paBHOBECHE. Cmemenue XUMHUYECKOTO
paBHOBECHs IIOA  JACUCTBUEM  pa3IMUHBIX
(akTOpOB: KOHLIEHTpPAIlMM pPEAareHTOB WIIU
MIPOJIYKTOB PEAKIIMH, JABJICHHS, TEMIEPATYPBHI.
Pons CMEIeHUs paBHOBECHS B
TEXHOJIOTHYECKHUX IIPOLECCAX.

PactBopsl. CiocoObI BBIpaskeHUs

Hctunnable  pactBopel.  PactBopeHume — kak
¢usuko-xumuueckuii  mporecc.  CriocoOb
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cocCTaBa BEUICCTBA.

BBIPpAXKCHUA KOHIICHTpaluu pacTBOPOB:
MacCcoBasa [O0JiI PpaCTBOPCHHOTO BCHICCTBA,
MOJIAPDHAA U MOJAIbHAA KOHYEHmMpayuu. Tump

pacmeopa u mumpoeaHue.

Pemenne 3a/la4 Ha MaCCOBYIO I0JITO

PacueTsr MacCcoBOH pi (o311’ (macchr)
XHUMHUYECKOTO COCTMHEHHS B CMECH.

Pemenue 3a1au Ha cMecH

3agaud Ha CMECH BEIIECTB W HAXOXKICHUE
MAacCOBOM JOJM OJHOIO W3 BEIIECTB B
UCXOOHOU CMECH.

Pemenne 3a/la4 Ha paCTBOPUMOCTbD.

3amaun Ha pactBopuMocTh. Koaddunument
PacTBOPUMOCTH.

Peakiiuu B pacTBOpax AJIEKTPOIUTOB.
Bonopoansrii mokazarens. ['uapoaus.

Peakiium B pacTBOpax  DIJIEKTPOJIUTOB.
KadecTBeHHBIE peakMd HA HMOHBI B PACTBOPE.
KHCTIOTHO-OCHOBHBIC ~ B3aWMOJICUCTBHS B
pacTBopax. AMPOTEPHOCTD. Honnoe
npouseedeHue 800bl. Booopoousiii nokazamens
(pH) pacmeopa. T'maponu3 coneit. 3HaueHHE
THIpOJIN3a B OHMOJIOTMYECKHX  OOMEHHBIX
nporeccax.  [IpuMeHeHue  TUApoiU3a B

IMPOMBIIIJIICHHOCTH.

10

OKHCIUTEIIBFHO-BOCCTAHOBUTEIBHBIC
pPC€aKkuu B HGOpF&HH‘ICCKOﬁ XUMHHN

OKHCIIUTEITbHO-BOCCTAHOBUTEIIPHBIC PEAKIINH B
MIPUPOJIC, IPOU3BOACTBCHHBIX MTPOIIECCaxX U
JKU3HEICATSIIEHOCTH OPTaHNU3MOB.
OxuciumenbHo-60CCMAaHOBUMENbHBLU
nomenyuan cpeosi. IloBeeHUE BEIIECTB B
cpenax ¢ pasHeiM 3HaueHueM pH. Mertoabl
AIIEKTPOHHOTO U 3IeKMPOHHO-UOHHO20 DanaHca

11

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC
pcaKkuuu B OpF&HH‘ICCKOﬁ XHUMHUU

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE PEAKIINU B
MIPUPOJE, MPOU3BOICTBEHHBIX IIPOLIECCaX U
JKU3HEIECSATENBHOCTH OPTaHU3MOB.
OxucaumenbHo-60CCMAHOBUMENbHbIU
nomenyuan cpeosi. lloBeneHue BEIIECTB B
cpenax ¢ pazHbIM 3HaueHuem pH. Metoasl
AIIEKTPOHHOIO U 271eKMPOHHO-UOHHO20 OaaHca

12

Pemrenne 3ama4 u ynpaxHeHUN

VYnpaxuenus B cocraBienun OBP ¢
OPraHNYECKUMU U HEOPTAaHUYECKUMU
BEILIECTBAMM

13

T"anorens!

OO6mrast xapakTepucTuka odyeMeHToB VIIA-
rpynnbl.  OcoOeHHOCTH  XUMHUHU  (TOpa.
['anoreHoBogopobl U WX  TOJYYEHHUE.
["ajoreHoBOOPOIHBIE KHCIOTBI M HX COJIH.
KadecTBeHHbIE peakIMM Ha TraJlOreHHUI-UOHBI.
Kucnopoaconepxamue CoelMHEHHUS — XJIOpa.
[IpuMeHeHHE TalOreHOB M MX BaKHEHIIUX
COECIUHEHUH.
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*300posvecoepecarowee socnumanue. Axyus
«300posbim ObIMb MOOHON

14

Coe,I[I/IHCHI/Iﬂ rajJaorcHoB

Kucnopoacoaepxaiiye COCIMHEHHsI  XJIOpa.
[IpumeHeHue TrajJoreHoB MU HMX BaXKHEWUIIHUX
COCIVHEHUH.

15

Pewmenne 3ana4 u ynpaxHeHUH

PacueTs! Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) IPOAYKTA PEaKLUH, €CIIU OJHO U3
BEIIIECTB J1IaHO B BUJIE PACTBOpA C
OIIPEIEIICHHON MacCOBOM J10JIeH
PacTBOPEHHOI'0 BEILECTBA

16

Kucnopon u cepa.

OOmast xapakTepucThka dJIeMeHTOB VIA-
IPYIIBL. Ocobble CBOICTBa
KOHIIEHTPUPOBAHHOU CepHOi KHCJIOTBHI.
KayectBeHHble  peakuuu Ha  cynbduni-,
Cynb(hUT-, U Cynb(aT-uOHBHI.

17

CoenuHeHus cepbl, UX CBOMCTBA U
3HAaYCHUE

Oco0nie CBOICTBA  KOHIIEHTPUPOBAHHOM
cepHON KucIOThl. KauecTBeHHbIE peakuuu Ha
cynbpua-, cyabpuT-, ¥ CyabhaT-uoHbI.

18

A3zoT

OOmiasi xapakTepucTHKa DSJIEeMEHTOB VA-
rpynnsl. Hutpuasl. KadecTBennas peakius Ha
MOH aMMOHHUS. A30THasg  KHCIOTa  Kak
okucnutenb. HutpaTtsl, ux ¢Quznueckue u
XUMUYECKHE CBOMCTBA, TPUMEHEHUE.

*300posvecoepezarowee socnumaHue
Mecsaunuk 30K

19

®dochop

CpoiicTBa,  TOJy4YeHHE W  [PUMCHEHHE
docdopa. dochuH. docdopHble u
nonudocdopHble  KUCTOTHL.  Bromornueckast
ponb docdaros.

*300posvecoepezarowee 6ocnumaHue
Mecsaunuk 30K

20

Pewrenue 3ana4 u ynpaxHeHUN

Pacuetst  Maccel  (0Obema,  KOJIMYECTBa
BEILIECTBA) MPOAYKTOB PEAKIMHU, €CIU OJHO U3
BEIIIECTB JIaHO B MU30BITKE (MMEET IPUMECH ).

21

VYriepon u KpeMHU

OOmiass  xapakTepuctuka »dieMeHToB IVA-
rpymmbl. CBOKCTBA, NMOTYyYEHUE U IPUMEHEHUE
yras. CuHTe3-ra3 Kak OCHOBa COBpPEMEHHOMU
MPOMBIIIJICHHOCTH. AKTHBUPOBAHHBIA  YTOJb
Kak anacopOeHT. Hawnocmpyxkmypol. Mupogvie
oocmudiceHus 8 obnacmu co30anusl
HaHomMamepuanos. IDIeKMPOHHOE CmpOoeHue
Monekynvl  yeapuoeo easza. Ilomyuenue u
npumeHenue yz2aprnoeo 2asa. buonormueckoe
neiicTBue yrapHoro rasza. KapOwmbl kambiws,
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amoMuHUs U okeneza.  KapOoHatel  u
rupokapOoHatel. Kpyeosopom yenepoda 6
Jrcusoll U Hedcugol npupode. KadecTBeHHas
peakius Ha KapOOHAT-HOH.

22

VYriepon u KpeMHU

duznyeckue W XMMHYECKHE  CBOMCTBaA
kpemHus. Cunanel v cwidnuiael.  Okeupj
kpemuaus (IV). KpemHHeBbie KHCITOTBI U HX
comu. CunukatHble MHUHEpaJIbl — OCHOBA
36MHOU KOpBI.

23

bnaropoansie rassl.

biaroponnsie rassl. IIpumeHeHue
OJIarOpPOJTHBIX TA30B.

*Okonocuveckoe  eocnumanue — Yuacmue @
20pOOCKUX KOHKYpcax no oxpate npupoost, ' HIIK.

24

Pemenue 3agau u ynpaxHeHun

PacueTsl MaccoBoi WM OOBLEMHON  JOIH
BBIXOJa MPOJYKTa PEaKIUU OT TEOPETHUECKU
BO3MOIKHOTO.

25

Mertamnst | A -1l A rpynn

Oo6mas xapakrepuctuka 3yeMeHToB |A—IlI1A-
rpynn. OKCuabl U NEPOKCUABI HATPUS U Kallusl.
Pacno3naBanme KaTHOHOB HaTpusa MW KaJlus.
Conu HaTpusi, Kaius, KaJbLHUS U Mar"us, ux
3HAQUCHHE B TMPHPOJEC U IKU3HH 4YEJIOBEKa.
Kecmrxocmb 60061 u cnocobwl ee YCMPAHEHUAL.
Komnnekcrole COeOUHenUs. AJTIOMUHUAL.
Anromocunuxameoi.

26

Mertaniel mOOOYHBIX MOATPYTII

Metamnst |IB-VIIB-rpynn (menp, IMHK, XpoM,
Mmaprasel]). OCOOEHHOCTH CTPOEHHS aTOMOB.
O6mwme usnyeckue U XMMHUYECKHUE CBOMCTBA.
[lonyuyenue u npumenenue. Okcuabl U
TUAPOKCHJIBI 3TUX METAIOB, 3aBUCUMOCTbh HX
CBOMCTB OT CTENEHU OKHUCJIEHUS DJIEMEHTA.
Baxneiimne conmu. OKUCIUTENbHBIE CBOMCTBA
COJIEM XpOMa M Maprasiia B BBICIIEH CTENEHU
OKUCIeHUs. Komniekcuvie coeOunenus Xxpoma.

27

Mertasmibl TOOOYHBIX MOATPYIII

Metamnst |IB-VIIB-rpynn (menp, LUHK, XpoM,
Mmapranel]). OcCOOEHHOCTH CTPOEHHUS aTOMOB.
OOmme ¢usnyeckue U XUMUYECKHUE CBOICTBA.
ITonyuenne wu npumeneHune. Oxcuasl u
THJIPOKCHUJIBI 3TUX METAJIOB, 3aBUCUMOCTh MX
CBOICTB OT CTENEHU OKHCIEHUS DJIEMEHTA.
Baxneimme comu. OKUCIUTENBHBIE CBOMCTBA
coJiell XpoMa U Maprasiia B BbICILIEH CTENEeHU
OKHUCIeHUs. Komniexkcuvie coeOuHeHus Xpomd.

28

Mertasibl TOOOYHBIX MOATPYIII

Metamnst IB-VIIB-rpynn (Menp, HUHK,
xpoMm, Mapraner]). OCOOEHHOCTH CTpPOEHUS
aromoB. OOmue Qu3nuecKkue U XHUMHYECKUE
cBoiicTBa. [lonydyenue u npumenenue. OKCUAbI
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YU TUAPOKCUABI 3THUX METAIJIOB, 3aBUCUMOCTH
UX CBOMCTB OT CTECICHU OKHCIICHHS DJEMCHTA.
Baxueimune conu. OKUCIUTEIbHBIE CBOMCTBA
coJiell XpoMa M Maprasiia B BbICHIEH CTENECHU
oKucieHus. Komniekcuvle coeOuHeruss Xxpoma.

29

Pewmenne 3amau u ynpaxHeHUH

I'enermueckas CBA3b MCKOY KJj1aCCaMu
HEOPTraHUYCCKUX COGI[I/IHGHI/Iﬁ

30

Pewenne 3ana4 u ynpaxHeHUH

Pacuets! TemoBoro 3¢ dexra peakuuu.
PacueTsl 0OBEMHBIX OTHOIICHUI Ta30B MpU
XUMHUYECKUX PEAKLIUAX.

31

XHUMHUS B IIOBCEIHEBHOU KU3HU

X¥UMHS B IIOBCEIHEBHOM KHM3HU. MomIne u
YUCTAIIHE cpencTaa. PenesneHTsl,
uHCEeKTUIUABL. CpencTBa JIMYHON THTHEHBI U
kocMmeTuku. IlpaBuia Oe3omacHO pabOTHI ¢
EJIKNMH, TOPIOYHUMH U TOKCUYHBIMHA
BEIIICCTBAMH, CPEIICTBAMU OBITOBOW XVMHH.

*Dkonozuyeckoe socnumanue Bbll’lyCK
MH(])OPM(JL;MOHHOZO JKOoJ102U4eCKo2o 6eCmHuKa

32

Pewmenne 3anau u ynpaxHeHUH

I'eneTndeckas CBA3b MEXKIy KJIACCAMU
HEOPraHWYEeCKUX COeANHEHUM. Penienue 3anaq
Ha IUIACTUHKY

33

[IpomexxyTouHas arrecrauus

Urorosoe TectupoBanue B opme EI'D

34

HNrorosoe 3ausarue

1

IToasenenue UTOoroB rojaa

* Peanuzayus Kanenoapnozo niana éocnumamenvhoi pabomot MAOY I'umnazuu Ne 86 na ypoene

cpeodnezo obwe2o obpazoeanus (Pabouas npoepamma socnumanusi)
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