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HosicruTeapHas saniera
PaGouast mporpamma yucOHoro xyvpca no xumun aast 10-11 kracca Ha vriayvOIcHHOM VPOBHE
pazpaboTana Ha OCHOBE;
v BeaepasbHOTO  FOCYIAPCTBEHHONO  OOPASOBATCILHOTO CTAHIAPTA  CPeIHEro  obuiero
OGPA3OBAHMIL. VTBCPIKICHHOTO npukaszoM Muuictepersa obpasosanus 1 naviu Poccniickoil
Deaepanpi ot 17.05 2012 Ne 413:
v\ npRVEPHOIT 0BPA3OBATCABHON NPOrPaMMbl CPEIHErO OOUECTo 0OpazoBaHIBsL OAGOPCHHOI
pemenieM GeACPATLHOIO YUCOHO-METOIHICCKOTO 0OBSIMHEHH 110 ODIWEMY 0OpA30BAHHED
(nporoxon o1 28 wons 2016 1. Ne2/16-3):

v' pabouck nporpasss! K ausun YMK B. B, Jlvuuna, 2017:

v ocHOBHOIT  OOpazoBATCILHON NpOrpaMMel  WKOAK M J10kd1eHOTO  axrta«lloaowenne o
padoueH NporpaMMe no VUcOHbIM APCIMCTAM. Kypeam neaaroros. peaausyviounx @TOC
BTOPOrO HOKOICHIS B OTBOY «Hosoockoasexas OLL ¢ YHOTIbw ot 28.08.2020 1. Ne9 |

OcHoeHbic wean uavucHug xuvuu g 10 - 11 gaaccax

1. DopMHPOBAHHC VYMUHMA BHACTE M [IOHMMATh HCHHOCTH OOPAZ0BAHMSL. 2HAUMMOCTE NHMHYUCCKOrQ
SHaHus 11 KQKIOTO YCI0BEKA. HEBABHCHMO 0T ¢ro npodicecHonanHOM ICITeIBHOCTH.

2. (PopMHpOoBaHHE VMEHHS PadIHYaTh (AKTH U OLCHKN, CPABHHBATL OUCHOYHBIC BLIBOILL. BIICTH HX
CBsI3b C KPHUTCPHAMH OUCHOK M CBA3b KPHTCPHEB ¢ OOPCICICHHON CHETEMOIT LeHHOCTEH, POpMYINPOBaThL H
OGOCHOBbHIBATH COOCTECHHY IO OB

3. DopMHPOBAHHE HCIOCTHOPO MPCICTABICHHA O MHPE I POAH XHMHI B CO3IAHHH COBPCMCHHOM
ECTCCTBCHHOHAVUHOH  KAPTHHAL  MHPA:  VMCHHS  OOBICHITE OOBCKTHI M MPOLCCCH  OKPYKAOLCH
ACHCTBUTEIBHOCTH (MPUPOIHON, COUMATBHON. K\ILTVPHOH. TEXHUHMCCKON CPCabl), MCHOABINS 179 ITOro
XHUMUYCCKHC 3HAHHSL

4 Tlpuobpercie onpTa pazHoOdPasHON ICHTCIBHOCTH. ONBITA MO3HAHMA H CAMOMOZHAHUS, KITHUCBBIX
HABRIKOB. HMEIOWMN VHHBCPCATBHOE 3HAMEHHE I8 PASIHYHBIN BHIOB JCHTEISHOCTH (HABBIKOB PCHICHWY
NPOONCM, NPHHATHS PCLLCHIIL. TTOHCKA. aHayaa # obpalorky UHOPMALHE, KOMMYHIKATHBHBIN HABLIKOB,
HABBIKOB H3MCPCHHIL. HABBIKOB COTPYAHHYCCTBA. HABLIKOB OCI0MACHOINO OOPALICHHS C BCLICCTBIMH B
MOBCCIHCBHON AHIHIT), '

Ocobennocrii coaepaannst 00yUeHUs XaMun 8 cpesHeil wKone
B cucrteme cpeancro ofuero o0pajoBaHMS NHMHIO OTHOCAT K MPCIMCTHOH  0071aCTH
«Ecerecrsennnic Hayk» UcobenHocTy cogepakanis 00y HCHIS XIMUH B CPCAHCH LIKOIC 00VCI0BICHBI
criett UKo XM KAK HAVKH M HOCTARICHHBIM 138 184 aMiH
OcrosnpiA APOGIC AN XUMLH HEBHOMCS .

— H3VHCHHCCOCTABA M CTPOCHHS BEIECTE. B3aBHCIHMOCTI MY CBOHCTR OTCTPOCHIS

—  MOJYHCHIIC BCHICCTR C 38, 1aHHBIMHE CBOHCTBAME.

— HCCICIOBAHMC 3AKOHOMCPHOCTCH NIMMUCCKIN Peakuuit W Vil vOpasicHIl MMH B LCTIAX

MOMVHCHITH HCOONOIHMBIX HEIOBEKY BEUICCT B, MATCPHATOR, JHCPIHH,
[Toaromy B IpOrpavMMe No XMMIH HALLTH OTPAKCHHC OCHOGHBIE COOCPICAMELBHbIC UHU

. BEIMECTBO» - SHAHIE O COCTABC W CTPOCHHMIT BCUICCTB. UX BRKHCHIIMX  (PII3HYCCKUN M
NHMHUCCKHX CBOHCTBAN. OHOTOTHIECKOM ICHCTBIH,

* GXHMHUCCKAs PCakipsty - 3HAHUS 00 VCIOBISIX, B KOTOPBIN nposm“tsnomﬂ XMUMHYECKHE CBOHCTBA
BCHICCTB. Cnoco0ax VIPAaBACHUS XMATTUCCKHMH HPOHCCCaMu;

*  CIOPHMCHCHHC BCIICCTBY - 3HAHMA M ONBLIT NPAKTHHCCKON ACATEIBHOCTH € BCHICCTBAMK. KOTOPKIC
HaHbOICe HACTO  VROTPCOMSIOTCS B MOBCCIHCBHOH  JKH3HH.  LNPOKO  HCMOIB3VIOTCS 8
NPOMBIIICHHOCTI. CCILCKOM XOJMHCTBE, HA TPAHCMIOPTE,

* CI3bIK XHMHHY» = CHCTCMA BRKHCHIUNX MOHSTHIT XHMHH H TCPMHHOB. B KOTOPBIX GHH OITHCBHIBAIOTCH.
HOMCHEKJIATYPA HCOPTAHMYECKHX 11 OPraHiluecKUY BCUICCTE. T. ©. HX HaiBaHus (B TOM YICIC M
TPHBHAIBLHBIC)., XHMHYCCKHC (GOPMYIBI M VPABHEHNA. @ TAKIKC NpaBuia neperoaa uHpopvaimy ¢
POIHOMO I PYCCKOTO SI3BIKA HA H3bIK XIIMHH H O0PATHO.

B peaviapTate M3azvucHms VUCOHOrO BApeAMETa «XMMHs» BBIIVCKHHMK CPOIHCH LUKGIBI OCBOHT
codepiKanHe.  CrnocodcTeyiomee  (OPMIPOBAHMID  NOYHABATCIBHON. HPABCTBCHHON 1 3CTCTHUSCKOI]
KNABTVPEL. YHaupiics OBJI3ICCT CHCTEMOH NXIMHUCCKHX 3HAHHH - TMOHATHAMH. 3AKOHAMH. TCOPHAMM M
A3BIKOM  HAVKH KK KOMIIOHCHTAMII CCTCCTBCHHOHAVHHOM xaptudbl MyMupa. Bee 10 nossomnr cwn
chopMHMPOBATh HA OCHOBC CHCTCMbI MOJVHCHHBIN 3HAHMI HAVUHOC MHPOBOZIPEHHE Kak (VHIAMEHT
LICHHOCTHOTO. HPABCTBCHHOIO OTHOLICHHA K IPHPOIC. OKPVAKAIOICMY MUPY. CBOCH KH3HH H 310POBbLI),
OCO3HATH POk XHMHUCCKOI HAVKH B NOZHAHHH 11 OPeOOPAZOBAHHM OKPY/KAKINETO MHPA. Bbi- padoTaTek
OTHOLICHHE K XMMITH KAK BOSMOMKHOH 003a¢TH OVAV- ICH COOCTBCHHON MPAKTHICCKOH ICATEILHOCTH.

Yepoenue coacpikanus VucOHOro npeaMera «XuMmisy 00CCICUHT BRIMVCKHHKY BO3ZMOMKHOCTD
COBEPUICHCTBOBATE M PA3BHBATL FOIHABATEIRHBIC BOMOKHOCTH, VMCHUC W VNPasiste COGCTBEHHOH



MO3HABATCIBHON  ACATCIBHOCTBIO,  MHTCIICKTVATBHEIC W PCICKCHBHBIE  CHOCOOHOCTH.  NPUMEHATE
OCHOBHBIC MHTCAICKTYAMbHBIC OMCpauii. Takie kak (QOpMYIIPOBAHHC THOOTCS. aHAMU3 H  CHHTUL,
CPABHCHHE, OOOOLUCHHMC. CHCTEMATH3ALMA. BRUIBICHHC NPUUHHHO-CICACTBCHHBIN CBAZCH 318 HIvucHMs
CBOICTB BCLICCTB M XHMHUSCKHX PEAKUUIE. HCHOTBIOBATE Pal- JHYHBIC MCTOUHHKN 1718 MOMVYCHHA
XHMHUCCKOH MH(OPMAUMH. CAMOCTOSTCILHO MIAHHPOBATL U OPTAHNIOBBIBATE \UCOHO-TIOZHABATCIBHY 10
ACATCTBHOCTE. PAIBHBATL HCCICA0BATCIBCKHE, KOMMYHHKATHBHLIC H HH(YOPMALHOHHBIC VMCHHS.

OcOOCHHOCTH CTPVKTVPB W JIOPHKH [OCTPOCHHS KVPCA XHMHH HAULIH CBOS OTPAZKCHHEC B
VUCOHHKAX THHHH. KOTOPBIC OTIHHAIOTCI OT AHAJOMMHHBIN COMCTAHMEM HAVUHOIT CTPOTOCTH HWIAOKCHHS 1
WHPOKOH HATPABICHHOCTBH) HA MPUMCHCHIC NUMHYCCKUN JHAHHIT B NOBCCIHCEHON SKHIHW 1 B KHIHH
odomecTBa. B yvueOHHKAX PCATHIVETC CHOTEMHO-ICATCIBHOCTHRIN NOINOI. Jckauwnii B8 ocHose OIOC.
ITOT MOAXOA OPHCHTHPOBAH HA KOHKPETHBIC PC3NIbTAThl OOPAZ0BaHMi, KAK CHCTEMOOOPAIVioumuIil
KOMIOHCHT CTAHAAPTA. A0 PASBHTHE JHYHOCTH VUAWCIOCH HA OCHOBE VCBOCHMS VHHECPCATBHBIN VUSOHbBIX
ACHCTBIH. MOBHAHI H OCBOCHIS MHPA COCTABBICT LUCb H OCHOBHOM PC3yv.IbTAT 00paoBaHis,

Havacune xuvuin B 10 u 1l kaaccax nocrpocHo no iueii- Hoit exeme. B 10 kracce wasmaracres
MATCPHIE OpraHuucckol XUMHM, a B |1 kiJacce - neoprammueckas Xumus, 00IIA8 NHMITSL XHMHYECKas
Texnonorus. Flocacamne raaeet yuebnura |1 K1acca 3HAKOMST IIKOTBHIKOB C HPMMCHCHHCM XUMHH B
OKPYIKAIOUISH AH3IHH W HA C1vikOe 00LICCTRY,

CrcTeMaTHUECKINH Kype oprasuucckol xuvun B 10 k1acce npeisapsier pasael. HanpasicHHbIT KA
ODCOIICHHE M MOBTOPCHHC MOIVICHHBIN B OCHOBHOH MIKOIC 3HAHIT, B HEM TAUOKC 1AI0TCH T¢ CBCICHMS U3
oOuieli B HEOPraHHYECKON XHMHN. KOTOPLIC HCOONOMMbL 118 H3VHCHHS OPFAHHYMECKON NHMHIL HO HO
BOLWLIM B MPOTPAMMY  OCHOBHOH kol KYPC OPravutcCkod XuMHI NOCTPOEH Tpamumokso. On
HAMITHACTCA € OCHOBHBIN MOHATILH OPraHHYCCKOH XHMiH, 3aTCM H3JAraeres CIpyKTypHas TeopHs
OPraHKYCCKIX COCIMHEHWH, PACCMATPHBACTCH MX 2CKTPOHHOS cTpoctue, [1oToM H3vHAIoTes BakHCHILIME
KIACCHL OPraHiYCCKHN  COCAIHCHHMH VTIASBOAOPOIbL.  KHCIOPOICOJCPKAILHC  COSTMHEHIM, A30T- M
cepocoacpKainue  cocanHcHid.  CHCTOMATHYCCKOS 1IORCHHC CTPOCHHS M CBOMCTB  OPFAHHYCCKIX
CORAMHCHHIT O3BOIACT MCPCHTH K GHONOTHHMCCKH AKTHBHBIM BELWIECTBAM - VITICROIAM. AKHPaM. Geakay |
HYKICHHOBBIM KHCIOTAM. 3aKAHYMBACTCH KVPC OPraHHUCCKOH XHMHH PACCKA30M O NOJTMMCPAX H HX
HCIIOIB30BAHIN B OBITY H B TEXHHKC.

Marepuan 0o Heoprasnuceroi XuMin B || kaacce uavuacres B CIeAVIOWEH MOCICI0BATC IEHOCTH.
CHawana paccMOTPCHBI ATCMCHTBI-HEMETAIbL, JATCM ACMCHTBI-MCTALIb, M3VUCHIHE 310 MCHTOB-MCTAIOB
OPCABAPSICT Pas3ac, CHCTCMATHIUPVIOMHI 001mHe CBOICTBA MCTAI0B - 31CMCHTOB # MPOCTBIN BCLUCCTE, 4
TaKKe pacckaseiBaromni o cnaasax. Pacomorpenne oOWISH XM HAYHHACTCH CO CTPOCHHA ATOMA U
XHMHUCCKOH CBi3H. Ha OCHOBE MOAVMCHHEBIN 3HAHHI WKOILHIKH 3HAKOMSTCH CO CTPOCHHCM BCLUCCTBA.
MSVUREOT  PASTHUHLIC BHIBL XHMMYCCKOH CBY3H. BRIONAS MOKMOJCKVIAPHLIE. H  OCHOBHBIC THITBI
KPHCTAIIHICCKUX  PEUICTOR  MPOCTHIX BEWIECTB 11 HOHHBIX COCIHHCHHIT, 3ares CISAVET Marepua.
PACCKA3hIBAOLINH O 3aKOHOMCPHOCTAN NPOTCKAHMA NHMHUCCKHX PCakiMil. 31CCh COUCTAKTCH CBCICHHS U3
XHMHYECKOH TEPMOAHHAMHKN M NHMHUCCKOH KHHCTHKI, NMOIBOTIOWME NOHATh. NOYCMY M KAK MPOTCKAIOT
xuMiUCekHe peakunit. Caeaviomay reva Kypea WBOCTPHPYCT OPHMEHEHNE MOIVICHHBIX 3HAHHH 0
SAKOHOMCPHOCTAN  [POTCKAHMA XIMHUYCCKHX peakunii Ha npaxtike. Pous HACT 0 pasautuHbIx tenax
XHMHYCCKHX  nponsBocts OOCviKIad ODUWIHE TPUHLNIL NXHMHYSCKOH TCNHOMOMHH M PacCMaTpHBad
KOHKPETHBIC MPOH3BOICTBA. ABTOPH HC 3a0WBAIOT M O MPOBICME OXPAHBL OKPN AKAIOLICH CPeibl. SHAKOMST
HIKOIBHHKOB ¢ HOBBIM HOOIXOIOM B IPAKTHHCCKOM (IPHMCHCHHIT XHMBUSCKIN JHAHHH - (3CICHOH» NHMICH.
M3VuCHHC 1IKOIIBHONO KYPCA NMMIMIT 3aBCPLIACTCA PACCKA3OM O IIPHMCHCHHH NUMHMCCKHX 3HaHi B
PA3IMUHBIX  ODJACTIN HAVKM M TCXHMKM, ABTOPCKNI KOIICKTHE NOCTAPAICH MOKAZATH BAAKHOCT
MOIVUCHHBIX SHAHIH M B MOBCCAHCBHOH SKH3HIL ABTOPBI CTPEMSTCH NPHBHTH VUALIMMCH OCPCIKHOE OT-
HOLICHHE K TPHPOIS W K OKPVIKAIOUICMY MUPY. CDOPMHPOBATE XHMHUCCKHH BITIA1 HA BCC. YTO HYX
OKPYIKACT. OT NHOAVKTOB OHTAHHA 10 MATEPIHATOR /118 KHBOMHCH H CKYIBOTVDH,

Mceroanuecknii annapat yUCOHHKOB BKIHOUACT HHCTPYMCHTAPHH. 0DCCNCUMBAKLIMI HE TOIBKO
OBJIAJCHHME MPEIAMETHBIMM SHAHMAMH M VMCHMAMH. HO M JIHYHOCTHOE pPassHTue vuauwixes. OH nomoraer
(OpMHPOBATL MHTCPEC K HAVKC. YVBCTBO TOPAOCTH 33 OTCUCCTBCHHVIO HAVKY., JHAKOMHT C BKIZI0M
POCCHICKHMN YUCHBIN B PASBHTHC XHMHH, CTIOCODCTBYCT VEBOCHHIO HOBBIX 3HAHMIL MOHCKY 1 nepepadoTke
HOBOI HH(MOPMALIIH,

Bakuas poap 0TBOAMTCS JACMOHCTPALNOHHBIN OMBLITAM. TA0OPATOPHBIM M TPAKTHUYCCKIM PadoTaM,
KOTOPBIC NAPAKTCPHINIOT DKCHCPUMCHTAABHBIC QCHCKTBI NHMIUI MW PA3BHBAIOT NPARTHUCCKHC HABBIKH
vaamnxed. B KoHUC vUCOHHKOB NPHBOIMTCH CHPaBOuHbIH vMaTCpHal.

Bonpoch. 3aiaui u 3a7aHpd, OPCATOACHHBIC 108 AKPOIUICHMA 2HAHLH B KOHUC KAkKIOTO
naparpada. SBIFOTCA PAIHOVPOBHCBBIMIL, B TOM YHCIS APOOACMHBIMU 1 MCTATIPCIMCTHBIMIL PACCUNTAHE!
Ha OKTHBHVKD POAb VUAIMErOCA. HA PCelICHHe NpPoOIcM B PCATBHBIN JKH3HCHHBIN cHTvauuax Ocodoc
BHHMAHHC \ICTICTCH OPraHM3auMH MPOCKTHOH JCHTCIBHOCTH IIKOIBHHKOB 1 MPHOOPETCHUIO OMbITa



VHACTHS B AHCKY CCHSX.
Mecto yueGHoro npeamera « XuMus» B yHedHOM MiaHe
B yqcOnoM naase cpeaneti mxonsl vaebHbil HpoaveT «XUMIgy BRIOUCH 8 paziea «EceTeeTemibe
AN I
Hiporpasya yucByoro npeamera «Xuvmsty 478 ¢peanero obuiero ofpasosadi Ha iy G1cHHOM
VpoBHE paccumrTara ua 102 w (3 u s nedemo, 204 4 3 a8a roza odyucHn).

Mnanupyempie pesyabTare: ocsoeniis yuednore npeamera «Xumus» na yraybiemniom
ypoBHe ¢cpeanero obuwero obpasosanus

TLrIaHipyeybiMI THYHOCTHBIMIL PE3VABTATAMH B PAMKAN OCBOCHHS VYeOHOTO NPCIMETa
X UMY HA VEIVOICHHOM VPOBHE ABIAKTCH:

1) 8 chepe oTnowrenuii odyuarmuxes K cede, K CBOEMY 310POBBIO, K HOTHAHWIO celsi:

— MPHHATHC M PeATH3AUHI0 LCHHOCTCH 310pOBOTO 1 OC30MAcHOro 00pasa KIBHU, OCPEKHOE,
OTBCTCTBCHHOC M KOMMETCHTHOC OTHOWICHHE K COOCTBCHHOMY (PHIMYECKOMY M [ICHXOTOMHMECKOMY
310POBBIO:

— HCHPHATUC BPCAHBIX MPHBBIYCK: KYPCHML VTIOTPEOICH U 2IKOTO/N, HAPKOTHKOB!

2) B cpepe oTHOUICHIT OOYIAIOLINXCH K OKPY/KAIOIIEMY MHPY, K KuBoil npupoie,
XYAORECTBCHHOI KyAbTYpe:

— MHPOBO33PCHHC, CQOTBCTCTBVIOLUICC COBPCMCHHOMY \POBHIO PA3BHTHS HAVKKW. 3HAUMHMOCTH
HAYKH. TOTOBHOCTb K HAVUHO-TCXHHUCCKOMY TBOPUCCTBY. BIAICHHC J0CTOBSPHOH nHpopmaiucii o
MCPCIOBBIN TOCTH/KCHMIX W OTKPBITHSIX MHPOBOII M OTCUCCTBCHHOI HAVKIL, 3aHHTCPECOBAHHOCTH B
HAVHHBIX 3HAHUAX 00 VCTPOIICTBE MiIpa H 00LICCTEA:

— POTOBHOCTH W CIIOCOOHOCTh K 0OPABOBAHMIO, B TOM MICAS CAMOOOPASOBAHMIO. HA MPOTAKCHIH
BCCH JKM3HM. COZHATCIBHOC OTHOHICHHE K HEMPEPBLIBHOMY OOPA30OBAHHIO KAK VCAOBHIO VCACIIHOMN
APO(CCCHOHATBHOH H OOLICCTBOHHOI ACHTCALHOCTI '

— 3KOJOTHMCCKAsl KYIbTYPA, OCPLIKHOC OTHOWCHHE K POIHOH 3CWIC. NPHPOAHBIM OOraTcTBAM
Poccrn 1 Mipa, NOHHMAHHC BAMSHIBL COLUMATLHO-IKOHOMIUECKHN POLICCCOB HA COCTONHNE APHPOIHOI
# COLUMATBHON CPeabl, OTBSTCTBCHHOCTH 3@ COCTOAHMC NMPHPOIHBIX PECYPCOB. VYMCHHI ¥ HABBIKOB
PazyYMHOTO  MPHPOJONOAB3OBAHIA, HCTCPIIMOTO OTHOIIGHHH K ACHCTBHSIM. NPHHOCAIIANM  BP&T
IKOIOTHH. MPHODPETCHIIE OIMBITA FKO.TOTOHATIPABICHHOI JEATEIBHOCTH:

3) B cepe orHOWEHNT O0YHAIOLINXCH K TPYAY, B cepe COMHANBHO-IKOHOMITHECKIIX
OTHOLIEHRIE

— OCO3HAHHBII BeICOp Ovaviuel npodeccun kax MyTh U CAOCOD PeaTisaiiil  COOCTBEHHBIN
WKHZHCHHEBIX MIGHOE!

— FOTOBHOCTL QOVHAFOULIHXCH K TPY,10BOH NPOQCCCHOHATRHONH ACHTCABHOCTH KAK K BO3MOKHOCTIH
VYACTHA B PCLICHUT THUHBIN, OOLCCTBCHHbBIX. TOCYIAPCTBCHHELIN, OOICHAIHOHATBHbIX [TPODIICH .

— NOTPEOHOCTH TPYINTHCH, VBAKCHAC K TPVAV M HOLIM TPYIA. TPVAOBBIM JOCTHKCHHSIM.
A00POCOBECTHOC. OTBCTCTECHHOC M TBOPHCCKOC OTHOLICHHE K PAIHBIM BH.IAM TP\ 10BOI ACATCIbHOCTH.

Iliiauupyembie MeTanpeamMeTHbIE PE3YILTATLI 0CBOCHHA YuebHoro npeavera «Xumusa»
HA YIayOJIeHHOM YPOBHE

[aasupy eMbIC MCTANPEAMETHLIE PESYVIBTATSI B PAMKAN OCBOCHHS YHCOHOr0 NPEAMeTa « X MUY

HA VEIYOACHHOM VPOBHE NPEACTABICHB! TPCMs IPYNIHAMH VHHBCPCAIBHbBIX VucOHBx JciicTnii (VY /D),

1. PeryasiTuBHble YHHBEpPCATbHBIE Yuebubie AciicTBIA

BBINVCKHUK HAVUHTCH: ;

—— CAMOCTOSATCILHO ONPCICHATL LCIM. CTABHTh #  (OPMVIHPOBATL COOCTBCHHBLIC 3A7a4H B
00pasoBaTeILHON ACHTCALHOCTH M KHIHCHHBIN CHTYALMAN:

— OLICHHBATH PCCYPCHL. B TOM MMCIC BPCMst H IPYTHC HOMATCPUATBHAIC PECVPCHL. HCOOXOLIMBIC 114
JOCTHZKCHI NOCTABICHHOI DAHCC LIC/ 11,

—— COMOCTABATE MMCHOLUHCCS BOSMOKHOCTH M HCOONOIMMBIC T4 JOCTHAKCHHS LIS TH PECYPChI

~— OpraxilsoBbBaTh 3QQCKTHBHLIH MOHCK PECY PCOB. HCOONOIMMBIN L8 IOCTIKSHHS NOCTABICHHOI
LICITH

— ONPeICIATH HCCKOABKO NVTCH JOCTHAKCHHS NOCTABICHHON Ue1u;

— BBIOHPATH ONMTHMAIBHBIH MYTh ZOCTIDKCHHA LET ¢ yuetoM IPPCKTHBHOCTH PACNOI0BAHMS
PCCYPCOB 1 OCHOBBIBANCH HA COOOPAIKCHUAN ITHKH H MOPASIIIL

— 331aBaTh NAPAMCTPBI i KPHTCPHH. 10 KOTOPBIM MOKHO ONPCACIUTE, SHTO UCIbIOCTHIHATA;

— COTIOCTABIATE MOIVUCHHBIIE PE3VILTAT ACHTCIBHOCTH € MOCTABICHHOMN 3aPaHee LeIbK,

— OLICHHUBATH MOCICACTRH JTOCTHAKCHHAS NOCTABICHHOI LCH B ACHTCIIBHOCTH. CG{TCTBCHHOR ACHIHH
1 KHZHH OKPVIKATOMIHY [0, T¢I,

2. ﬂﬂmasa're.rlbnme YHHBCPCANBHBIC _Y‘l{‘.ﬁli BIC ACHCTBHS

Bbil’l}'CKl'lHK HANYHUTCH:

— KPHTHHCCKHOUCHHBATL H HHTCPIIPCTHROBATDE nn(bop.\-lmuuo C paszHbiN MO3UIHITL,



— PACMO3HABATE H (PUECHUPOBATE APOTHBGPLe NS B 1HDOPMAUHOHHEIN HCTOMHIKAN,

— HCTOMB30BATE  PANHUHBIC  MOASTBHO-CNEMATHICCKHE  CPEICTBa 118 MPCICTABICHHA
BBISIBICHHBIX B MHHOPMALIIOHHBIN HCTOUHIIKAN HPOTHBOPCHMIL

— OCVINCCTBAATH PABCPHVTHIL HHPOPMALMOHHBH MOHCK M CTABHTE HA OO OCHOBC HOBBIC
(vacOHBIC H TTOZHABATE IBHBIE) 3A1ATH,

— HCKaTb M HAXOIHTEH 0000MEHHBIE CIIOCOOB PEHICHH Ja1aM.

— MPHBOAHTL KPHUTHUCCKHS APrYMEHTH! KaK B OTHOLUCHHH CODCTBCHHOTO CVIKICHHSN. TAK H B
OTHOMICHHH ACHCTBHH 1T CVIKIACHIE IPVICro;

— QHATMIHPOBATE U NPCOOPAZOREBATE TPODICMHO-TIPOTHBOPCHHBBIC CHTVALIITH,

— BBIXNCMTE 32 paMiu  vUCOHOTO MPCAMCTA W OCVIMCCTBINTH  UCTCHAMPABICHHBI  TIOHCK
BO3MOMKHOCTH LWHIPOKOro MEPEHOCa CPLICTR ¥ Cl1oCoD0R JACHCTEHAL

— BBICTPAHBATL HHIMBUAVAIBHYIO OOPA3OBATCIRHVIO TPACKTOPIKD. VUWTBIBAA OTPAHMUYCHHS CO
CTOPOHBLAPN THX VHACTHUKOB H PECYPCHBIC OTPAHMHMCH A

— MEH#ATb ¥ VISPIKHBATL PASHBEIC MOJNLINHHE B MO3HABATCILHON JCHTCILHOCTH (OhiTh VICHHKOM 1
yvaETeaeM:  (GOPMYIMPOBATL OOPAZOBATCIBHBIN 3ANPOC M BHITOIHATH KOHCVIBTATHBHBIC ()Y HKLIHK
CAMOCTO#TEIBHO, CTARKTL npodaevy w padoTaTs HAJY CC  PCLICHHEM: - VIIPABIATE  COBMECTHON
OO3HABATCABHOM JCATCIEHOCTREY T ITOIHHHATECT ).

3. KommyHukarusHbie yHIBEPCAIbHbIE YUEOHBIE JeliCTBHN

BrinyekHHK HAYUHTCN :

— OCYUIECTBINTh JICTOBVIO KOMMYHHKALLMK. KAK CO CBCPCTHHKAMIL TAK M CO BIPOCIHBIMH (KAK
BHYVTPI 0OPA30BATCILHOI OPPAHMBALHIL TAK ¥ 3 CC NPCICTAMI);

~— [PH OCVHICCTBACHUH IPYITIOBOIT PadoThl ObITh KAK PVKOBOAWTCICM. TAK H WICHOM MPOCKTHOM
KOMQHIbl B PA2HBIN POIAIX (FEHEPATOPOM HACH. KPHTHKOM, HCAOIHUTCICM, IPCICHTY IOUIHM W T.1.):

— PA3BCPHVTO. JOTHUHO H TOUHO H3AArdTh CBOK) TOUKY 3PCHHA ¢ HCTIOIB30BAHHEM QACKBATHLIX
(VCTHBIX M ITHCBMCHHBIX) S3bIKOBBIX CPEICTBL

— pACHO3HABATE KOH(PIHKTOTCHHBIC CHTVALMI H IPCAOTEPAATH KOHPIMKTLI I0 HX AKTHBHOH
(azer

— KOOPAMHHPOBATL I BHINOAHATE PadOTy B VCIOBIUIN BHPTVATBHOTO B3uHMOICHCTBHA (1w
COUETAHHA PEAALHOTO H BHPTVAILHOIO):

— COTrITaCOBLIBATL MOYHLEHH YIIICHOB KOMAHIbL B npouccee [‘)2160'1%[ HOT 061[].}1.\‘1
MPOAYKTOM/PELIEHHEM!

— TIPSACTABIATL TIYOIHYHO PESYILTATE HHIMBIIVATBHOH 1 TPYIIIOBOH ISATCIBHOCTH. KAK MCPea
JHAKOMOH. TAK 11 Aepe] HE3HAKOMOIL Ay ANTOPHEH:

— 10I0HPATh NAPTHCPOB 17151 ACTOBOI KOMMYHHKALIH, HONOIS W3 COOOPAKCH I PE3YILTATHBHOCTH
B3EiHMO,.10ﬁCTBH$I,E’l HC JIMMHBIN CHMITATHIT

—— BOCOPHHMMATb KPHTHUCCKHUE JAMCIAHIN KAk PecyPe COOCTBCHHOIO PASBUTHSL

— TOUHO I CMKO (OPMVIHPOBATH KK KPHTHUCCKHC, TAK 1 OJOOPUTCILHBIC 3aMCUAHIS B aIpec
APVTHN JHOASH B DAMKAN JACI0BONH # 0OPAZ0BATCILHON KOMMYHHKALHN. H302ras MNPH TOM THUHOCTHBIX
OLEHOMHBIX CVIKACHHH,

Inannpyemeie npeaMeTHEIe PelyabLTATHI 0CBOCHNA YueGHOro npeamera « XuMus»
HA YFJAYDJICHHOM YPOBHE

B pesyabrare MayvucHMs VUCOHOrO mpeaMera «XuMish Ha VPOBHE CPCIHCEro obuiero
obpasosaHus

BBUTYCKHUK 1A YOAYGICHHOM YPOBHE HAYUHTCH:

— PACKPHIBATL HA MPHMEPAX POITh NHMI B (POPMIIPOBAIIH COBPEMEHHON HAVUHOH KAPTHHBI MHPA H B
NPAKTHICCKOH ACATCIBHOCTH UESIOBEKA. BIAUMOCBA3hL MCKIAY XMMHCH # IPYTHME CCTCCTBCHHBIME
HAVRAMIL

— COMOCTABIATH UCTOPHHCCKHE BCXM PA3BHTHE NHMHI ¢ MCTOPHUCCKUMM ACPHOIAME PAIBHTIS
OPOMBILIICHHOCTH M HAVKH 1413 MPOBCACHIN GHATHA COCTONHINL TVTOH PasBITHI HAVKH HTCXHOIOTHILL

— QHATM3HUPOBATL COCTAB, CTPOCHWUE M CBOICTBA BCIUCCTB. MPHMCHHS TOJOMRCHUS OCHOBHBIN
NHMHYCCKHX TCOPHH! XHMHYECKOrO CTPOCHHS Oprasuucckny cocauueHnii A M. byricposa. crpocHis
aToMA, XHMHMCCKOH CBAZH. JIEKTPOIHTUMECKON ANCCOUMALII KICIOT. OCHOBAHWI 1 cofcil. a Takxe
VCTAHABAUBATE MPHUMHHHO-CICACTBEHHLIE CHAH MK IV CROICTBAMH BCIICCTBA U CrO COCTABOM W
CTPOCHHEM.

— MPRMEHTH  NPABHIA  CHCTOMATHUYCCKOI  MCHCIVHAPOIHOH  HOMEHKIATVPHL  KAK  CPCICTEA
pazanycHus M MACHTHQHKALN BCIICCTE 0O MX COCTABY 11 CTPOCHHIO.

— COCTABAATL  MOJACKSISPHBIC M CTPVKTYPHBIC  (POPNNIIBL  HCOPTAHHUCCKHN M OPTaHMMSCRIHX
BCHICCTB KAK HOCHTCACH WH- (OPMALMI O CTPOCHMII BCILECTBA. ¢r0 CROHCTBAX H NPHHALICKHOCTH K
ONPTACTCHHOMY KITACCY COCIHHEHHI!

— OOBACHATH TIPUPOIN 1 CNOCOOB OOPAOBAMIA XHMMUCCKOH CBA3H: KOBAICHTHOH (MOJSPHOIL.
HENOLIPHOI ). HOHHONH. MCTALTHUYCCKOI. BOIOPOIHON ¢ HCIBK OAPCICICHUS XIMHUCCKOH aKTHBHOCTH
BCLLCCTB!

— XapaxkTCpH30BaTh  (DUIHYECKIC CBOICTBA HCOPFaHHWYMCCKIIN M OPraHhuCCKUN  BCHICCTB 1



VCTaHABIMBATH 3aBUCHMOCTE (PU3HUCCKUN CBOHCTE BCUICCTB OT THITA KPHCTALTHUCCKOI PeIIeTIH:

— XapaxTCpH30BaTh 3AKOHOMCPHOCTH B U3MCHEHMH NINMIYCCKHX CBOMCTE MPOCTBIN BCHIECTB.
BOJOPOIHBIX COCANHCHMIN. BbICLIHX OKCHI0B M MM IPOKCHIOB, .

—— HPHBOAHTE HPIMCPbI KII\-IH‘]DCKI’I\]JC.’M(L[[EH PACKPLIBAIOMN KAPAKTCPHbIC XHMHYCCKHC CBOHCTBA
HCOPraHWIGCKHN. M OPTaHMHMSCKHX BCUICCTE M3VUCHHBIN KIACCOB € LETBIO WX WICHTH(HKALMN
00BACHCHHS 00TACTH IPUMEHESHIIS .

— OHPCIACTITE  MONAHHIM PCaAKIHil B 3ABHCHMOCTH  OF '\'C.'IOBHH APOBCIACHH pPCAKLHM it
HPOI‘HOBI’IpOBaTbBO3MO)KHOCTIJHp()TC‘K(IHHH AMAHCCKRIIN ])«..‘Iilii_llfii'i HA QCHOBC TUIA XMMHUCCKOH CBY3H I
AKTHBHOCTH pearcHTOoB.:

— VCTaHABAMBATE 3ABHCHMOCTE PCAKUHOHHOI  CHOCOGHOCTH  OPTaHMUCCKUN  COSIMHEHHIT OT
xap&ii"i*cpa B3AHMHOID BIAMUHY TOMOB B MOICKVIAX € HCHLHD HGPOTHOSHPOBAH M OPOIVKTOB PCAKLHM

— VCTAHABIHMBATL 3aBHCHUMOCTh CEOPOCTH NHMHYECCKOH pe- ARk 1 CMCLILCHIS NHMH4YCCKOID
PABHOBECIH OT PAZTHHHBEY fI}RKTDIJOE C UCTIRKY ONPEIC/ICHHT OITTHMAIbHBIX _\'C.'IOBI-[H NPOTCKRanT
XMMHAYECKHN MPOLECCOB,

— VCTQHABIHMBATE TCHCTHUCCKMIO CBSIh  MOHGIY  KIACCAMH  HCOPTAHHYCCKUN H  OPraHHYCCKIX
BCUICCTE O D6OCHOBE].H1-!$! HPHHLITNE BHO  BOZA 1OMHOCTH GOINVUCHTIEA HCOPTaHnm4cCKux |
O[JFQHH*ICCI{H\’. COCAMHCHTH JAJAHHOro coctTasan CTPOCHI.

— {iQ 10Hp¢11’b PEarcHThl. VCI0BHA H ONPCICIdTh MPOIVETE [JL':lI\LlIlIl DOSBOMHKOMIHAN PEATHU30BATH
'l'].OOpElTOprII"' H MPOMBIIACHHBIC LHUCOU])I IOAVHCHH BOIKHCILTEX HCOPraHHYCCKHUX | OPriaHUMCCKHX
BCILIECTB!

— OOpPeaSaATh XApPAKTCP CPCAbL B PC3VABTATE THAPOIH3A HCOPTAHIMECKHX HOPraHHUYCCKHX BELIECTE
HIPHBOIMTE MPHMCPBI THAPOTH3A BCUCCTR B MNOBCCIHCBHOH AH3HH YCTOBCKA. OHOTOMHUCCKUN OOMCHHBIN
APOLECCax 1 NPOMBILULICHHOTTI

— TPHBOIHTE NPHMCDDBE ORHCITHTCIbHO-BOCCTAHOBHTC IBHBIN pCJKLlHﬁ B NpPUpoac.
NPOH3BOJACTBCHHBIN TPOUECCAN H KH3HESICATCIRHOCTH OPraHHsEMOBR,

= {}600]-1013}:.183'1“5 NPAKTHYCCKOC HCIIOAbOBAHNT HCOPTaHHYMCCKHN OQPraHyuIeCKHN BCLUCCTB M HMX
PEAKLMH B MPOMBILTCHHOCTH 11 OBITV,

— BBIMIOJHATL NHMHYCCKHH IKCICPHMCHT 1o PACIICSHaBamnG # HOAVHCHHKY HCOPraHWaICCRIIN M
OPraHHICCKHX BCIUCCTB, OTHOCSINMNCH K PAsIduHbIM  KIACCAM COCAMHCHHH. B COOTBCTCTBHH ¢
MPAaBHAAMH M npueMavMu  OC30MACHOH PAdoTel ¢ XHMHYCCKHMHM  BCLICCTBAMH W 1a00PATOPHBIM
000pY A0BAHHEM.

— HOPOBOIHTE PACHCTBl Ha OCHOBC NHMITHCCKHN (bop\]\"l H \p&BHLHHII thllsLllllT HANOQHCACHHC
MOJCKY '!HpHOH dJOp\[\Jbl OPradiYcCrOro BCUICCTBA MO Cro AJOTHOCTH M MACCOBBIM JI0HM ATCMCHTOB,
BXOAAINX B €rO COCTAB IUIH [0 MPOJAVKTAM CropaHis. PactieThl MACCOBOH 10aH (Macchl) NXIMHIECKOro
COCAMHCHHMS B CMECH! PACHETBI MACChi (00BCMA. KOIHHECTBA BOICCTBA) MPOIAVKTOB PEAKIIHH. CCIH OHO
M3 BCUICCTB JAHO B M3OBITRE (MMECT NPHMCCH): PACUEThl MACCOBOI WM 0BBEMHOIM 1011 BRIXOIA MPOAVKTA
PEAKHHA OT TCOPCTHUCCKH BOIMOMKHOIO. PacucThl TCIIOBOTO 3(MQCKTA PCARLIMM, PACUCTH OOBCMHBIN
OTHOLUCHHH Ta40B IPH XIMHUCCKHX PEAKIUINX: PACUCTbI MACCH! (0OBEMA, KOTHICCTBA BEILECTRA) npoavera
PCAKUMM. CCT OJHO M3 BCUHICCTB JaHO B BHLIC pacTeoOpa ¢ OBPL,ILIIL.HHOI‘I MAaCCOBOI .](!'ILH pacr BOPCHHOIO
BCLHCCTBA. 2

= ACHIOILI0BATE METOIBI HAVYHOTO MOBHAHWSE, GHAN3. CHHTE?Z. MOJCHPOBAHHC NHMHYCCRIN
NpoUCcCoB M SIBIICHITH TP PCHICHHI _\’-iCﬁHO-IICC.'IC,:[OBGTC.'I]JCI(H_\C 33434 1o HONGCHHRD CBL‘!E-;C’I‘H.CI’IOCOGGB
NOIVHCHHA H PACMO3HABAHMH OPraHimyCcCcKHN BCUICCTB.

— BIRAACTE MNPABHIAMH OC30MaACHOTO 06[)'{1“[{31-“{5] CCAKHMI, TOPIOYHMIL U TOKCHYHbIMIT BCLICCTBAMM,
CpLacTBaMHOBITOBOH XHMHK:

= QCVILCCTBINTL NOHCK NHMHUCCKOH Ilﬂq}Op.\-!ClU_I'll-l MmO HA-  JBAHHHAM. i'l,JL’H"I"IIi‘_]}l'll\'il‘l'{.‘rpflh-!.
CTPVKTVPHBIM (DOPMA 1AM BCLLICCTE.

— KPHTHYCCKH OLCHUBaTh H HHTCPIOPCTHPOBATE NHMHMCCKVIO IiH{Ile\l&IUIKI COICPHAINIOCH B
COOOWCHILIN CpeacTs Maccosoil nudopyaumi, pecypeax Mutepuera, Hayuno- [IONNVISPHBIN CTATBAX €
TOMKH 3peHUHA LLTLLTBL;HH(-)HG\LIHUI{ KOPPCKTHOCTH B UCTHX BbI4BICHHMS OUIHOOMHBIN C\MLHII!I H
d}OI)\inUB&HTIH COOCTBEHHOII ITOSHMLTIIE,

— HAXOIHTDL B3AWMOCBI3H MOHCANY CTPVIRTY p()H H d]\ HKLITICH. l'pr'—IMHOH 1 CACICTBHCM, 'l'COpIIQﬁ H
d)amamn I aHaIHse l'l[}O()‘iL\[HhI\ (.Ir!T\"lLlIll[ i1 OBOCHOBaHIII APHHHMACMBIX pCLLICHHﬁ Ha OCHOBC
NHMHYCCKHX 3HAHHILL

— MPCICTaBINTh TIVTH PCLICHH 100 TEHBIX I'I}'JOf'LEIL.‘\'L CTOSLMA [eped 4C/IOBCUCCTBOM. M
NCPCTICKTHBHBIN HATIPABICHHI]

— PASBHTHA XHMHYCCKHX TEXHOIOTHH. B TOM YIHCIC TCNHOTOMHH COBD\.“LHHH\ MaTCPHAIOB C
pClJ'llrl‘-lH()H (E)\ HKHHOHL IbHOCThH. BOBOOHOBISICMEIN HCTOYMHMKOB ChiDbil, f]L}}LdeOTI\.H H VTHIH3AlMN
APOMEBILLICHHBIX H OBITOBLIX OTNOI0B.

Bbll’l\r CRHHK HA YT 33’6:](‘!1'!1'10“ YPOBHC HOOYUMHT BOIMOKHOUTE HAYUHTLCH!
= ([)f?}’?!!‘l HPOEanTs  Yeib  HOC redosanii.  GOGH OB it APOCEPAING IRCHEPUANMCH I BHO
SHROMCIBE O XUMUYCCKHY COOTCMeax GCHICCNIT NG OCHOGE UX COCIRA6Ed H CIMPOCHis, 1Hx CROCODIOCIIN
GUIRVINUIMbL 6 XUAMUYeCRe pearyuy. o Adfraniiepe 1’?!){)()"1.!\1??‘.;-\‘ PATHYNGIX YUY CCRUN J.'}t’{{.‘\'fp.7|'.."-r"_
COMOUTIROANTE THHO FAAHUPUGantn i F.’f)t)f»’(!t)ii!ﬂh SHMHYCORIE INCREPHMENIBL ¢ codadenie



NPAGUT DESONACHOI PABOMBL ¢ BEUCCMGAN 1 TABOPAMOPH BN DOOPYOOCAIUCM.

@ HHMEPRPCMIPOGCHITTL GUHHEBIC O COCMaee it CIRPHICH I GeliC e, ACTVHCHHDIC ¢ HOMOUBH
caapesmebix (JPUJH.‘\'H—IH_-U?E YECKHX MEOAoe:
L ONBCLIGH NG Cocinagane ANCKHTPOH (5 qicue Ht GOCHOGE COBPCAICHHBIX

KGUHMOBO=-MEXOHUYCCRTIX I?{Jt’{)i';‘?}'(?{i'!L’H?!ﬂ O Cipociillt amoid o OOBACHCHUA PERVABRIGHIOE
C'}’ZL‘)\‘HT{J(."H}."-!{Jr'{i MU SA GCHfeCng.

® XOParmepu3and#itn Pits  A3GmoCuoCPHCHEY CCMEPO~  HHRRTHYCCRUX COCOUHCnNT U
HVKACHNOGHIX RKUCTOIM RAK GOLHCHCHLEHX OUOTOUYCOR N CTRIMUEH bLY GCUYCCING .
® APOSHOSUPACTIN B GOINOIHOUTTH npomeranids CQRUCTHIRC TDHO-GOCCTIGHOGH M CT il bi X

RN ACHCAUNE 6 DCHOEE NPUPOOHBIX It MDOUIGOOCTIGUHH Y 1 OHCCCoe,
¢

COAEPKAHHME YUYEBHOI'O IMPEJAMETA «XHMHUS» HA YTIIYBJIEHHOM YPOBHE
CPEJAHEIO OBIIETO OBPA3OBAHHA

16 KJIACC



{102 4, 3 u B Heae o)
i, NOBTOPEHME U VI JIVBJAEHME 3SHAHNI (17 4)

1.1. Crpoeune BemecTsa

ATOMHO-MOICKY.BIPHOS  yucHue, Bewecrsa MOJICKVIAPHOTO W HEMOISKNISPHOTO CTPOCHMS.
KauceTBCHHBIH M KOTHYCCTBCHHBIH cocTan BCUICCTBA. N‘U.’THPHEM H OTHOCHTCILHAS MOJCKNIAPHAA MACCbt
BCLICCTEA. Monnuas A0IA U1 MACCOBAA JOJIA 3CMCHTA B BCUICCTRC,

Crpochne aroma. HMsotonsr. PacnpeiencHue JJICKTPOHOB IO JHEPICTHHCCKMM  VPOBHAM B
COOTBCTCTBUMH C MPHHLIMION HAUMCHBIICH 3HCprum. npasuwiom Xvuia v npuauunoy [Havau, OcoGennoctn
CTPOCHUA  IHCPIETHYCCKUN  VPOBHCH  aTOMOB  d-3CMCHTOB.  JICKTPOHHAs  Konurypauuss aTtoMa.
Kraccupurauus XMMHUCCKHX  DIEMEHTOB  (S- P ¢~ /37eMeHTBI).  DICKTPOHHBIC  KOHQHTVDALIHH
DOJOMCHTCTIBHBIX W OTPHLIATCALHBIN HOHOB. OCHOBHOC H BOLiﬁf\"?KJCHl'[b!C COCTQIHH aTOMOB. B:-l_a’lC-H'I‘HblC
FACKTPOHbL

[leproanueckiit sakon. DopMVIHPOBKA 3AKOHA B CBCTC COBPUMCHHBIX TPEACTABICHHEH O CTPOCHMIL
aroma. MupoBosperueckoe ¥ navunoe sHauchne llepuoanucckoro 2akona 1. M. Menaeaeesa. Pazmve
aToMa. 'SEII{OHO\IEDHOCTH B HIMCHCHHH CBOWHCTE NPOCThIN BCHICUTHE. BOIOPOIHBIN COL'..J.P]HUH[!H, BRICLUONXN
OKCHICB H MHAPOKCHIOB B MCPHOIAX H FPYTINAX. DICKTPOOTPHUATCIBHOCTD.

XHVUUCCKAs CBsizh. JICKTPOHHAS NPUPOIA XHMITICCKOH CBsI3H. Buasl XuMuCCKoil casasu, Monnas
cBase. KoBaaenrHas wenomapnas v noagpras cease. OOMCOHHBIA M 10HOPHO-AKUCTITOPHBI MENAHH3MBI
00pazoBaHUs KOBATCHTHOH noaspHoii ceasn. [eomerpus moaekyvasl, Meraumaeckas ceish. Bogopoanas
CBi3b.

.AI‘szI"E’LTHbIL‘ COCTOHHHMA BCIRCCTRA. Tunm KPpHCTALTITHCCKHUX. PCHICTOK. QTOMHAA, MOJCRNVAPHAN.
HOHHAA., MCTAIIHYMOCKAA. :gS.Bl'iCHi\IOCTb Li)i'i'iil‘-ik,‘(li'{[-l.\ CBOICTE BCIICCTRBA OT THfa l'ipHC'T&'lJHLleCKOﬁ
pewetku, [lpuamusr muoroodpasust BemecTs. COBPEMCHHBIC NPEICTABICHHS O CTPOCHHH TBCPAbIX,
ACHMIKIIN M ra‘moﬁpazﬂmx BCIHCCTB

[azer  Tazoseic zaxower.  Ypasucwmue Koaiinepona-Menaencesa. 3akon  Asoraapo. 3axow
OOBCMHBIX OTHOLLCHHI, OTT‘lOCH'T'CE]hI'TaJi FEIOTHOCTE MdsoB, (‘IJC:(H}UI MOTBPHAN MACCA CMCCH.

Pacuembvr no #JO)").H}'.-T{L-H i YpdaHcHuam p{.’ﬂh‘&(h‘l} O HCROAB3OEAREENM OCHOBNOZG KON
XUMUHCCKON CMeXtuoMempiiu

JemoncTpanmn.

1. OGpasiisl BEIMECTE MOICKVIAPHOIO H HEMOICKN IAPHOIO CTPOEHIA.
2. Bozronxka #oaa. '

3. Mozaean voaexy .

4. KpueTaaanueekue PeLicTiu.

1.2.  OcHOBHBIE 3AKOHOMEPHOCTH APOTEKAHHA XHMHYSCKHX Peariliii

Kaaccupukalina XuMHUCCKUX Peakumil [0 PasidiaHbiM NPH3HAKAM CPABHCHISL, [ OMOrCHHBIE M
rereporeHnbie peaxumin, Kaaccngmraums no 3naky teruiosoro sgipexra OOpatumbie 11 HEOODATHMBIE
PCAKLIHH, Ka’]‘.’l.I[ITI[‘]G(,‘-KHC H HEKATAIHTHUCCKHIC PCAKLHH. PCGKF.!,HH C H3MCHCHHCM H 603 HAMCHCHHY
CTCMCHH OKHCICHMA 3ICMUECHTOR B COCAHHCHMAX,

1.3. OxucanTenbHO-BOCCTAHOBHTENLHbBIC NPOHECCHI

OKHC.'IHTCJbHO"BOCCTﬁHOBHTCJI:I'I BIC PCariim. Thirni OKHCTHTCIBHO-BOCCTAHOBHTCIbHEBIX
peakuumii. OxnciacHne i BoccTaHOBICHHE. OKHCINTCIH W BOCCTAHOBHTCIL. MCTO1 3ACKTPOHHOIO N
3JEKTpOHHO-HOHHOrO Gananca. Tlosegenue scects B cpesax ¢ pasaeivM sHaueHuem pH. [lepmarranar
Kaavsl KAk OKHMCIHTCIL. OI(MC.']H'i’C.Z'ibI'iG'BOCCTLlHUBI!"I"L‘-.'IbeIC PLaKiiii B HPHPOAC. NPOHIBOICTBCHHBIX
NPOUECCaX H HKHIHEASATETLHOCTH OPraHi3MOB,

HemoncTpaunn,

5. B3aumoaCHCTBHE NEPMAHTAHATA KATH! € Oy Th(PUTOM HATPHS B PABHBIX CPeIax.

L4. KnaccupHKamist 1 HOMEHKIATYPA HEOPT AHHYECKHX COeAHHEH T

BaXCHCf&LUITIC KIACChl HCOPTaHHYICCKHOX  BCIHCCTD. DACMEHTD METAMIBI 11 HEMCTALIbL W HX
HOJIOACHHC B nC]JI-iO,'ll-]'-IL‘-CK(.’IH CHETCME. K.'Iil(.‘.CIILIJi!ICGLII!)l H HOMCHEJIATVPA CAOMKHBIX HCOPTaHHYCCKHN
COCIMHEHTH: OKCHIOB. FHAPOKCH 0B, KHC T CoAeH, rL'HLf‘l"ll‘ICCKi;ISI CEAlbL MCAY RIACCOMHM
HCOPTaHWTCCKIIN COC,}HHCHI!ﬁ, l"’L'ICHTH(;JI—H(:}HHH HCOPraHuMICCRiN BCICCTB H HOHOB.

L.5. PacTBOpbl

Peakuny sosnoro 0OMCHA ! VCIIOBEHA HX OPOTCKAaHH 10 KOHLA. lonnpic 11 COKPALUCHHBIC HOHHBIC
VPABHCHH, Ci'l.'lebI'C 1 cl1adbIe ACKTPOIIT B

Criocotsr BLIPDAZKCHIIN  KOJHUMCCTBUHHONGQ  COcrasa PACTBOPA.  MaccoBad 107t PACTBOPCHHOIO
BCLICCTBA (l'ip()L[\..‘HTHa)I l\‘OHI.lCH'!'pllU,HS{]_ MOTHIN KA KOG INPaiis. “’H??‘UO(J{.'?HH{.', Paci BOPCHMC Kak fbH'&l-‘fKO-
NHMHUCCKHIT ipowece. Kpuemaioendopainsi.



Hucnepensic cuerenmst. Koatomansie pacteopel. Meruuueie pactsoper. Jucnepcnas dasa u
aucniepenonnas cpeaa. CyeneHsun v sy abeunn. 30 Mo renn. OnaaccucHums. Ddext Tunzans.
Koarvasumsa. Ceammenranms. CuHepesnc,

Iuapomms coacil. [napoans no KaTHORY. 1O AHHOWY. IT0 KATHOHY M 1o annony. Peakums cpeast
PacTBOPOB COCH! KHCAOTHAsL. weaounad u Heltpatsuas. HHonuwi ncobpatuseiit ruapasns. [lovenie
pearyuen eudpoazda  ocnosnbix  coaelt. Jowsinie o ppomornmuyecron meopun  bpenemeda-ilovpm.
[Howusmue 0 meopui kucrom u ocnosanni . loiice

Kovnackensie cocauncnns. CoeTas KOMIVICKCHOPO HOHA KOMILICKCOOOPAs0BATC b, [THIAHIbL.
Koopannaumonroe  umc10o. HOMEHKIATYPA  KOMILICKCHBIX  COSTHHEHHIL  3HAMCHUE  KOMIUICKCHBIX
coeauncHuil. TlorsSTHE 0 KOOPWMHALMOHHON XML

Jemoncrpanim.

6. OnpeaeneHUe KHEAOTHOCTH CPCIBL TIPH TIOMOIUH HHAHKATOPOB.
7. 2pdext Tunzams,
8. O0paszoBaHiie KOMIICKCHBIN COCTITHCHHMIT NCPONOAHBIN MCTALIOB.
JlaBopatopubie onbiTHI,
. Peakuiir noHROro 00MeHa
. CroiiCcTBA KOIIOILIHBIX PACTBOPOB.
. T'uapoans coaeil.
. TMoayucHie 1 CROMCTBA KOMITICKCHBIN COCTIHHCHHIIL
Konrpoasnas paGora Ne | no Teme «OCHOBB XM

£ WD —

2. OCHOBHBIE NIOHATHUSA OPTAHUYECKOW XUMHH (13 u)

lMossacnue 1 passUTHC OPraHUYECKOl NuMiIH Kak Havkw, [IpeaMer W 3a1aun OpraHuuecKko
XoMuH. MeCTO M 3HAQUEHHC OPraHMvCcCKOH XHMMill B CHCTCME CCTCCTBCHHBIX HAvK., Blaumocsssb
HEOPTAHHYECKHX H OPFalHHeCKHN BEIICCTB.

OcobennocTy oprapuueckiX  Bemects.  [lpuswiids  MHOroOOPasHs OPraHMUCCKHX  BCILCCTR.
OpranyyccKie  BCMICCTBA B NpUpoe.  Yraepoauslil CKCICT OPraHHYCCKOH MOMCKVIBL €r0O  THIibL
UMKTHICCKHE, AMKINUCCKHe. KapOouninueckie n rerepoumMiIHyeckre ekeaeTa. KparHoeTs XiMutIeckoi
CBA3H (BHIbl CBA3CH B MOJCKYVJIAX OPraHHYuCCKUN BCLUCCTE. OANHAPHLIC. ABOIHbIE, TPoiinbic). MavicHeHe
JHCPrUH  CBAZCH MEKIV aroMaMu  VITICPOJa OpH  VBCIIUCHHM KPaTHOCTH cBssu,  Haceiuennsie w
HEHACKIIUSGHHBIC COCTMHEHHSL,

DACKTPOHHOC CTPOCHHC H NMMHUCCKHE Chisu aroma yracpoga. OcHOBHOC M BO30VAKICHHBIC
COCTOsHMSL ATOMOB HA NPUMCPE Yriaepoda. [ OpHIN3ALHA aTOMHBIX OPOHTANEIL, SC THITbI L18 OPTAHUUCCKUX
coeaMHeHmii: sp’-. spr- sp - OOpazoBaHHC G- M P-CBS3CH MOTEKYIAN OPTAHHHECKHX COECTUHEHMIT
[TpOCTPAHCTBCHHOC CTPOCHHUE OPTAHNYCCKMN COCAMHCHMIT XHMHMCCKOC CTPOCHUC KAK MOPSLIOK COCIHHCHMS
ATOMOB  MOJICKVIC COMIACHO MUX BAICHTHOCTH. (CHOBHBIC MOJOMKCHHS TCOPHH NHMIMCCKOTO CTPOCHIS
OpranuycckuX coeauncnuii A M. bytaeposa. 3aprcivocTh CBOMCTB BELECTB OT XHMHMECKOTO CTPOCHH
vosekya. Crpykrypras dopyiy1a. Msoviepis u nzosieper. CTPYKRTVPHAS 1 APOCTPAHCTBCHHAN HIOMEPHS.
HMsoymepua  yraepoamoro  ckeaera.  Msovepus  noaosmenns.  Mewknaccosas  miomepus.  Biamel
MIPOCTPAHCTBCHHON HzoMepun. OnTHieckas usoMepns. Acumverpuseckuii atom vraepoaa. Onruucerue
aHTHNOABL. XHPATbHOCTh. XUPA/IbHBIC B AXHPATBHEIC MOICK)Y 1L | coMeTprucckas usoMepust (Lpc-. TpaHe-
H30MEpPHH ),

DHIHKO-NUMHUECKHE METO B HCCICI0BaHMSI CTPOCHI  PCAKLIHOHHON  CTIOCOOHOCTIH
OpraHuucckux cocanneHuii. Cnexrpockonns AMP. yvace-crniekrpoveTpus. uHppakpacHas CreKTPOCKOIS,

INCKTPOHHOE CTPOCHHUE OPraHMUCCKIN BELICCTB. B3amMHOE BANSHUC ATOMOB M IPYVIIH aTOMOB.
Aaekrponnbie dbdexTe. Muayktusnetit u mesomepabi sdgderrst. Tpeactasacnue o pesonance.

Kaacenpurauns  opranmmuccknx  pewects. OCHOBHBIC KIACChl  OPraHHHMCCKHX  COCTHHCHHMII,
Mpurunmer - kaacenduiaumnn  opranuuecknx  coeannennil.  [lomstue o dyHkusosassHod  rpyrine.
Kraccuuxkauis opranvyeckuy  cogauncHuii no  gvHakusonaabubiv rpyonaM. Fomosorus. Fomonoru.
['omoaornyuceckas pasHocTs. ['OMOIOrHUCCKHC Psi bl )

Hoverkaarypa oprapueckux pemects. MemayHapoHas (CHCTCMaTHICOKan) HOMCHKIATYPA
OPraHfYCCKIX BCHICCTB M OPHHLMITEL 0OPA30BAHNS HA3BAHMIT OPraHHYCCKIX COCAMHCHHI, PannoHaabHas
HOMCHKAATYPA.

Kaaccndurkauns n ocobennocti  opranuucckny  peaxunit.  CnocoOsl sanucedt peaxumii B
opranmucckoi xuvun. Cxema u vpasuenne. Yeaosns nposcicHus peakunii. Kaacouduxaums peakumii
OPraHWNuCCKHX  BEHICCTE 1O CTPVKTYPHOMY  TNPHBHAKY!  SaMCLICHHC.  MNPHCOCIHHCHHC.  OTUICILICHHE.



Peaxunonnpie ueHtpnl. TlepBoHAYAILHBIC TOHATHA O THIEANX M MEXAHASMAN OPraHUUCCKUN  PCAKLIMiL,
['OMOANTHUCCKHI M TCTCPOIUTHUCCKHIT PA3PHIB KOBAICHTHOIM Xinvitueckol cansu, CBoGO, 1HOPaUKa IbHbLT 1
MOHHBINA MCXaHH3Mbl peakuun, TTorsTie o ceoboanem pagurate, nvkacogure. srexTpoduie. kapdokatnone
u  xapbanuone. (OO6o3HA[ECHHC MOHHBIX  peakidii B opramduecckoll  xmmH.  OKHCIMTEIBHO-
BOCCTAHOBHTCILHBIC PCAKUHM B OpPrasiyeckoii ~xuvuu. MicHTuduxanus oOpraHmucckuy COCAMHCHHIL,
TeHeTHuCCKas CBAZL MEIKIY KIACCAMH OPraHHUCCKHN COETIHEHMIL.

Pewenue pacuemusix 3a0a4 s YeManoeieHue Gopuy Ya1e600opodos no s1eeHmuoMy cocmaey
il HO GHATUZY MPOOYKINOE COPaiis.

Jemoncrpannn.

9. Moaemn OprasMyccKuN MOACKYT.

JYTJIEBOAOPO/bI (26 4)

AdKanbl, DICKTPOHHOS H MPOCTPAHCTBCHHOC CTPOCHHC MOICKYIH Metaxa. sp3-Iubpuayisanms
opoutasich aroMos yriaepora. Iovosormueckmii pag 1 odwas gopmyviaa aikanos, CucreMaTHucckas
HOMCHKIATVPA  AAKaHOB  u  paaukanos.  Hsovepus  vriacpomnoro  ckeiacra  agkados  [owste o
roHpopmanmrax. @usudcckue CBOHCTBA AIKAHOB. 3aKOHOMCPHOCTH HMIMCHCHMA (PUIHHCCKHUN CBOICTE
XHMHYECKHE  CBOHCTBA  ATKaHOB. TAJOFCHHPOBAHIC, HUTPOBAHNC. JICTHIAPHPOBAHNE. TEPMHUCCKOC
Pa3I0AKCHHC (IHPOTH3). FOPCHUC KAK OAMH M3 OCHOBHAIN MCTOMHHKOB TCMIA B TIPOMBILIICHHOCTH H OBITY.
KaTATHTHICCKOC OKHCICHHC, KPCKHHT KaK crnocoGbl MOIVHCHI BAXNHCHIINX COCAIHCHHI B OPraHHucckoM
CHHTC3C, MBOMCPHM3ALIN  KaK  Crecod mOayHeHHs  BHICOKOCOPTHOTO Ocniuna.  Mexannsv  peakumn
CBOOOHOPAIMKATRHOIO  3AMCIHCHMSL (HA [PUMCPe XIopuposaHus Mctana), CuaTerHucckue cnocobsl
MOAVYCHHA QIKAHOB. Meroan  noayucHHs  QTKAHOB M3 AnKILIPATOrCHHIOB  (peakumst  Bropua).
ACKapOOKCHIHPOBAHMEM COICH KapOOHOBBIX KHCIOT M IJCKTPOJANZIOM PACTBOPOB COICH KapOOHOBLIX
xuca0T. HaxomacHue aakados B npHpoIc 11 NPUMCHCHES AAKAHOB,

[ukaoankaner.  Crpoense  monekya  umknoaixasos. OOwas  dopMyia  LUMKI0AIKAHOB
Homenkaarypa mMxI0aIkanos,  M30MepHs  UHKIOATKAHOB  VIICPOIHOTO - CKCICTA.  MEKKIACCOBAS.
NPOCTPaHCTBCHHAS (LMC-TpaHc-u3oMmepist). Hanpsukennsie u venanpsukenunic winkabl Cneunduka coiicTe
UHKIOAIKAHOB € MaTBIM PA3MCPONM WHKI. XHMHYCCKHE CBOICTBA MIIKIONPONAHA. TOPCHHE. Peakimi
HPHCOCTHHCHUA THAPHPOBAHNC. NPUCOCIMHCHHC FATOTCHOB, TAA0ICHOBOIOPOIOB, BOALI) ¥ UHKIOMCKCaHA
FOPCHHC. PCAKUIH PAIHKAILHOO JAMCIICHUA (X0pHposanie. HuTposaHie). ToayvucHie LHKI0aIKaHOB U3
AIKAHOB 1HIA/10rCHAAKAHOR.

AJKCHbI. DICKTPOHHOC H NPOCTPAHCTBCHHOC CTPOCHHC MOICKNIB STiaecHa. sp2-1'ubpuansatins
opbutancii atomoB yracpoza. o- n w-Cessu [ovodornscekuii psa u obwas (GopMyIa  AIKCHOB.
Homernkaarypa amcenos. M3oMepus aTkeHOB: VITICPOIHOTO CKCISTA. NOJMKCHHS  KPaTHOI  CBA3IL
MPOCTPAHCTBCHHASE (ICOMCTPHUCCKAS M30MCPHA, HIM LHC-TPAHC-H30MCPHA). MekKnaccosas. Ouiuucerie
CBOMCTBA Q/KCHOB. XHMHUCCKHE CBOHCTBA IKCHOB. Peakumn 37CKTPOILILHOIO NPUCOCIMHCHHY Kak
cnocod noayueHns (PVHKIMOHATBHBIN NPOHIBOAHBIN VIIICBOI0POJOE: THAPUPOBAHUC, TATOTCHIIPOBIAHHUC,
FUIPOraiorcHUPOBAHKUC, THAPATAUIL AAKCHOB. Moexannsv 3aCKTpoHABHONO NPHCOCAMHCHI K QIKCHAM.
[lpaBnio MapkosHuKOBA # ¢ro OOBACHEHIE ¢ TOUYKH 3PCHHA ICKTPOHHOW Teopun. PaiukaibHoe
NPHCOCIAMHEHNE OPOMOBOIOPOAA K AIKCHAM B MPUCVTCTBHII nepekucel. Biaumoaciicrsue aiaxeHos ¢
OpoMOM M X7I0pOM B rasoBoi (ase npu BeICOKOI TeMICpaType H1H Ha ¢BOTY, ORICICHHUE ATKCHOB: FOPEHIC.
OKHCIICHHC KHCI0POIOM B ITPHCYTCTBHM Naopuaos natiams (1) o mean (1) (Bakep-npouece). okuciaenme
KHCTIOPOAOM B TPHCYTCTBUM CCPCOPA. OKHCICHUE TFOPAYMM NOIKHCICHHBIM “PACTBOPOM NEpMaHraHaTa
Kaausd. OKHCICHIC TICPMaHTanartom kaams (peakuus Barnepa). osonmposaume, KaucecTscHHBIC peakuunn Ha
ABOHHVIO ¢Bsi3b. [pomeiimaenuepic v 1adopaTtoprbic cnocods NOIVUCHIS A1KCHOB, TTOIVHeHHE QKeHOB
ACTHAPHUPOBAHHOM AJIKAHOB. PCAKLHET JTHMHHHPOBAHHA H3 CIHPTOB. MA10ICHAIKAHOK, I 10MCHATKAHOB,
[pasuao 3aiucsa. [oawvicpusaums  amkenos. [Moanvepmsaums Ha karaansatopax  Llurnepa-Hatra.
[oausThiaeH Kak KPYMHOTOHHAKHBI HPOAYN KT XHMHUCCKOrO nponssoactsa. [IpivencHue aakeHoB (3TicH
H MPOMHICH).

Ankaanenst. Kraccuukanig QIkaiidcHOB MO B3ANMHOMY PACTOIOAKCHIK KPATHBIN CBI3CH B
moneryae. OCOGEHHOCTH 3ACKTPOHHOIG i MPOCTPAHCTBCHHOIO CTPOCHHA COMNPSKCHHBIN ATKATUCHOB.
OSwas dopryyaa aakaanesos. HoMeHKIaTy pa 1 nzoMepust A1Ka T1CHOB, PUBHHCCKHC CBOMCTBA LTKATHCHOB
XUAMHUCCKHC CBOTICTBA ATKATHCHOB. PCAKLNK TIPHCOCMHCHUS (PHIPHPOBAHHC. TAONCHHPOBAHNE), FOPEHHS
u noanvepmsaumin. 1.2- u L4-Tpucocannenne. Tomyaenne ancamenos Cudres GvragueHa us 6vraHa u
sranona. Tomvepuszauns. Kayuyku, Brraa €. B. JleGeaeBa B MOAYUCHHC CHHTCTHUCCKOTO Kavuyka,
Bvaxanmmsaumna xayuvkos. Pesmna. Muoroofpasue BUIOB CHHTCTHHUECKMN KAVYVKOB. WX CBOICTBA M
NPHMCHEHHC.

AJKHHBL DICKTPOHHOE H MPOCTPAHCTBCHHOC CTPOCHHE MOICKY 16 auetiiacHa. sp-Iudpinaisanus



opOuTazeii atoMoB Vriaepoda. ['omoaornueckiil pii n oOman opmyia aikuHos. Hovexkiatypa aakiHoB,
MzoMepua aakHHOB, VIICPOAHOTO CKEICTA. MOJOKCHHS KPATHOI CBa3H. wMoKkaaccosas. Ouzuuccxue
CROHCTBA Q7KIHOB, XHMHUSCKHE CBOMCTBA QAKHHOB. PCaxuum nPHCOCIHHCHHA KAK Cnoco0 MoavucHus
HOHMCEPOB 11 APYEPHX HOGICSHBIX  IPOINVKTOB, l—u,..LpnpozaaHuc_ PC{}KL{IIH TNPHCOCIHHCHIE [AJOTECHOB.
f‘fIEIOI'CHOBO,JQ])OJDB. BObI. Tpl[.\-lt'.}l)ll'ﬂll_ll'l}l W MO QIICTH ICH, PUHKL{HH SAMCLLICHMSL. Kii'C.i"lOTHbIE‘
CBOIICTBA AJKHHOB ¢ KOHUEBOH TPOHHOH CBa3blo  AnCTHiacHIb, BamvoachcTBue aucTuIeHILIos ¢
raJOrCHAIKAHAMH, rOpCI'IHﬁ: AUCTILICHA. OKHCICHHC AIKHHOB PACTBOPOM NCPMAHTAHATA KAIHA. nCL"I} HCHHME
AlICTHICHA NHPOIH30M MCTaHa H I(ﬂpﬁ]i_’l]ﬂlbi\-‘l Metoa0M, CHHTC @IKHHOB QIKHIHPOBAHMOM QUCTIUINIOE.
1].pHMBH€HH€ AUCTHICHA. ereHHC ALUCTHICHA KAK HCTOMHKRK BBICOROTCMIICPATYPHOT D MIAMCHE 118 CBAPKH
H PE3KH METATIOR.

Apeubt. Mceropus  orkpuitin Ocnzoaa. Tlongtue o6 apovarnunoctu. llpasuno  Xiokkeas.
HCaUH\iOHJHbIG APOMATHHECKHLE CHCTCMBI CUBDCML‘-HH hIC ApCICTABICHUA 00 ACKTPOHHOM
npocTpancTeeHHoM crpocHun Ocxzoaa Oomas dopyvyna apedor. Fzomepis 11 HOMCHKIATYPA rOMOI0TOB
Oenzoaa, Msomepus GM3aMCmCHHBIX OCH30M0B HA Npuvepe KemaoaoB. Duspucckie cBoicrea GCH3014.
Xumuucckne coficrea Sensona. Peaxunn 3ameuieHus B OCH30OIBHOM 5APE (AICKTPOPHABHOE 3aMEHUICHIIC)
FAIOTCHUPOBAHKC, HUTPOBAHMC. ATKHIHPOBAHNIC. JLMIMPOBAHHC. CVAbGHPOBAHHC. MexaHH3M peaxiinm
'}IICI\"I'})O(i]HTIbi'IOTU SAMCTICHHNA. PCEII(I.U]II MPHCOCAHHCHWS K 6(.’.1—115(_!‘!'1_\ (FIIJpIIp(}BﬁH]IE‘-. FaJ10OrCHHUPOBAHNC
(xmopuposanie Ha csetv)). Peaxunsa ropennd. OcobGeHHOCTH NuvHUCCKUN CBOIHCTE aakuIGeH30108 HA
OPHMEPE TOMVOIA. BIaUMHOC BAMSHIIC ATOMOB B MOICKY/IC TOavo:ia, [lpasuaa opyeHtannn savectirencii B
peakiisgx  3aMCUCHHA,  CONTACOBAHHGE 1 HCCOIIACOBAHHAN  OPHCHTILLN, X"IODHDOBE[?'IIIE TOOVOIA
Oxucaenue aIkNadEeH30I0B PACTBOPONM fcpMaHranaTa kams. [atoreHnposanine a1kitibeHs30.108 B GOKOBVIO
uens. Hutposanme uurpodenzona. lMonyuchne Ocnzoma ¢ oro romoxoros. [IPHMEHCHHC TOMOIOros
densoaa. TlonaTue o moam AAepHbIN apeHax. UX QH3HOIONHUCCKOC ICHCTBUC HA OPraHM3M HUET0BEKA.

rCHGTII‘-l(',‘-CI(dR CBAL MGV PABIHYHBIME KIACCAMH STACBO10P0A0R KaucerBeHmbie PCAKLIMM HA
HCOPCACTbHBIC VIJACBOA0PObL.

['a/loreHONPoON3BOARDIC  VIIICBOAOPOIOB.  JICKTPOHHOL — CTPOCHHC — P@TIOTCHOMPOU3BOIABIN
VICBOIOPOIOB. PCELE(U.HH JAMEIHCHI ra10rcyHa na THAPORCHIL, HHTPOTPVTITY . HHAHOTPY TN, amMuHorpvomy.
HeticTBuc Ha rajorGHNPON3BOIHBIC BOIHOTO H CHMPTOBOrO pacteopa weaoun. CPaBHEHNC PCaKUHOHHOI
CIOCOOHOCTH  ankui-. BUHUA-, (hpeHuia- u GesmiratorcHnios. BiamMozeiicTBue InMraior¢HaikaHos ¢
MATHHCM W UHHRKOM, [Monsituc o MOTAMAQOPraHHUMCCKIN COCTHHUHHAN. .l'f.th"”!H-n‘()}[k’('.‘!!?4"1"(’!,'!\'“(’ COCONUNERUA.
Pearmue I punsspa. Menoab30Banne ragorcHOMPOIBO,HLIN B OBITY. TEXHHKE 11 B CHHTCIC,

Hpupoansie neTouHiky yracso10poaos. Tpupoansiii B nonyvTHeii HMDTAHOH rajsel. 11X COCTaB M
ucnoabzosarne. Hedrs kak omeces vraceogopoaor. Coctas medri noce nepepaborka. Tlepeuunas w
sTOpruHad nepepadorka nern. lleperonka nedprun Kpexuur, Pudopynr. Hedrenpoavirsr, Oxranosoe
gucito  Oensuna.  Oxpana  okpyaaiowmeid  cpeisl  npu  Hedrenepepaboike 1 TPAHCIIOPTHPOBKE
neprenpoaykros. Kavcnusiii vrons, Kokcopanme vrag. Tasuduxauns yras. IKOTOrHIECKHE npodacMel,
BOIHHEKAQOLWHE 1IPH HUCNOALZ0BAHKWH VTH B KAYCCTEC TOILTHEA. .='\JI->TCPHETHBH!-JIL.‘ HCTOYMHHKIN 2HCPTHH,

Jdemoncrpanun,

10. Cocrasienne Moaeacit MOREKY 1 A 1KaHOB

11. bpoymupoBanue rekcana Ha CBETYV,

12. F'openne MeTana, THICHA, AUCTILIEHA.

[3. Ornomeanue MCTAHA, ITHICHA, AUCTHACHA H OCH30Ja K PAcTBOpaM MEPMAHIAHATA KATIMs i

OpOMHOH BO1C.

[4. MoavucHie ITHICHA PCAKIITSHT IeTHAPATALHI 3TAHOIA.
15. Tonvuenne aueTuacHa FHAPOIH0M KapOMIa4 KA TbLMS.
16. Oxucaerue Toav0ma pacTBOPOM NCPMAHFAHATA KA 103,
]? nUII_\"-]C.HHC CTHPOIA ,ICHOJHi\'ICpH:iC!LlI!Cﬁ NOIHCTHPOIA 11 HCTILITAHHC CT0 OTHOLWCHUA K PAcTBOPY

DCPMAHTHHAT KOs, .

Hpakrnueckas paGora No 1, CoctapICcHHC MOICICH MOICKYT VIICBOA0POI0B

HpakTiuueckas pabora No 2. TloayvucHue 3THICHA 11 H3VUCHIC CTO CBOHCTE

Kourpoasuas padora Ne 2 no reme «Y ricBo10poasi»

4. KHCJOPOJACOJAEPKALIHUE OPTAHUYECKHUE COEAMHEHUS (18 u)

Crimprel. Kraceupuxauus, HOMCHKIATYPA M u3omepua cnuptoB. ['ovoaoryucckuii psa 1 obmas
(poprryaa IPEACTLHBIN OIHOATOMHBIX CITHPTOR, MUIHYCCKIE CBOMCTBA MPEAETHHBIN OIHOATOMHBIX CITHPTOB
Boxopoanan cBazb  MEAIY  MOICKYIAMH B ¢ BUSHMC HA  QUIMUCCKHC CBONCTBA  COMPTOB
Du3HOTOTHUECKOE ICHCTBIC MCTAHOIA W STAHOKL HA OPraHHIM HUCTOBCKA. [IPOMBIIICHHBI CHHTCS



metanotia. [loavuenne sranosa: peakuus OpomeHis rawokossl  riaparawis 3tiiena.  puverenue
MCTAHOIE M ITaHOIA. XITMHYECKHE CBOMCTBA COMPTOB: KHCIOTHBIC CBOHCTBA (B3aMMOICHCTBIC C HATPHCM
KaK CHocod VCTAHOBICHHSA HAIMYHY FMAPOKCOrPYIILL). PEAKUMH JAMCUCHMS THAPOKCHIBHOH TPYTITEL Ha
FaQiOr¢H KAk Crocod  TOMVMCHHY  PACTBOPUTCICH.  MOKMOICKYIIPHAS W BHVTPHMOICKVIIPHAM
Jcruapartaims. oOpazOBAHMC CIOKHBIX 3(HPOB € HCOPraHUMOCKHMII M OPraHMMCCKHMH  KUCIOTAMM.
FOPCHUC. OKHMCACHWE okcugoM siean (H). noikucicsusiv pacTROPOM MePMAHTaHATA KaIHA. XPOMOBOH
CMCChHIO. PCAKLIH VT 1(,3010;)0 HOro paaikaia, Askoroas s, o q)o.m KK mpms']ﬂm {CHHTC3 NPOCTHIX
341);11303 no B}I'IBSI\JLGII\) EBHCHMC Peditoson CROCODHGOTIT HUBEITHLIN, BIODRMBBIN H FROTHIHEN

CrLELE - ::._..--_ NN ] X ex] oy e - iid

Py ¢ PASCCHIN wcoea Muoroatombic CHMPTHE. ITHICHITIMKOAD H TIMLCPHH Kak
OPCICTABATEIH MPCICIBHLIN MHOFOATOMHBIN  CHHPTOB. HMN  (PH3HUCCKHC U XHMHUCCKHC CBOHCTBA.
KauecTBCHHAS Peakiins Ha MHOFOATOMHBIC CRUPTR T ¢ IPHUMCHCHHE T8 PACMO3HABAHHA TIMLECPHHA
cocrase KocMmeTHucckux cpeders. CHHTE: IMOKCAHA M3 3TIACHMIMKOML. TOKCHUHOCTh 3THICHIIMKOIL
[IpaxTiucekoe NPHMCHCHHE 3THACHIIMKONS M TIHLCPHHA,

[pocTeie 2hUpE! Kax HIOMEPE! MPEASTLHBIX 0AHOATOMHBIN cnupros. (pasHenne ux gusuyucckiy u
XHMHUYECKHX CBOHCTB co cnupravy, Peakuus pacumenaeHns npocTeix 3hupos nogosoaopoiom. [epoken o
APOCTHIX HPUPOB, MCPHI NPCAOCTOPOIKHOCTH MpH PadoTe ¢ HUMIL

Menoasr. Crpoenne. H3oMephs 1 HOMeHKIan pa Genosor. B3auvHOC BIHSHUC ATOMOB B MOJICKYIC
(peroma. Duszpucckue M XHMHMCCKHC ¢BOHCTBA (denoaa H kpesonos, Kuncaoteeie cpoiicrsa (enoaos B
CPABHEHHHM CO CIHPTAMI: PEAKUHH ¢ HATPHEM, TMIPOKCHIOM Hartpusi. Peakumm sameuieHus OCH30IBHOM
koabue (ranorcHupoBaHue (Opovuposanuc). Hutpoanuc). Tlpocreic »Qupbl Qenonos.  Oxucacnue
¢denonor. Kauccrsennsie peaximun va genon. Hoavuenne genona. MNpuvicnenue perona.

KapOoHHIbHLIE COETTHEHNA. ATBAETH B H KETOHAL. FIICKTPOHHOC I MPOCTPAHCTBCHHOC CTPOCHHC
KapOOHUIBHON TPYTINEL, €€ NOTAPHOCTE M DOpH3veMocTh. Kiaccudukaums a1pICTHIOB M KETOHOSE,
CTpocHHC NOPCIACIBHBIN QIbICCHIOR. [OMOIOTHUCCKHIT P41 HOMCHKIATYPA. HZ0MCPISL NPCIACIbHBIX
aasgernaoB. CTPOCHHC MOJCKYIBl AUCTOHA, [ OMOJIOFHYUCCKHMH DAL, HOMCHKIATYPA 1 {130MCPHS KCTOHOB,
O6mas  Qopyyiaa  [PSICIBHBIN  ATLIACTHIOB  H KeTOHOB  Dusuucckue  CBOHCTBA  (hOPMAILICIH A,
aucTaibiernaa. auetona. [opsTHe 0 KETOCHONBHOM TANTOMCPUH KAPOOHHIBHBIX COCIMHCHUIT. XHMHUCCKUC
CBOICTBA NPCICIbHBIX A1bACFHAOB M KCTOHOB. MONAHM3M peakuii HYKICO(QHABHOTO NMPHCOEIHECHIS 10
xapOoruIbHOH rpynne. Peakunn npHcocIiHCHIs B0k, CIIIPTOR, LHAHOBO,I0POA MHAPOCY Th(IHTA HATPHSL.
[MoayvucHue aucrazcit u kerasci, CPaBHCHHC POAKLHOHHONH CRAOCODHOCTH ANLICTHIOB W KCTOHOB B
peakuiax npueocaHHeHu Peakuum 2aMeticHud atoMOoB BOAOPOIA NPH VIVICPOAHOM QTOME HA FAIOICH.
IMommvepusanms Qopvaisiacrnia u aneransicrnia, CHHTC3 CAHPTOB B3aHMOICHCTBHCM KapOOHMIbHBIX
coeanuennii ¢ peaxtnsoM | punesapa Oxncacane xapOosieHeix cocamncHnil. OcobeHHOCTH peakumn
okncaeHud aucroHa. CpaBHCHNE OKHCICHMS AJbIErHIoB KetoHos. [uapupomaume. Boccranosienue
KapOOHHIBHBIN COCAHHCHMIE B cnupThl. KauCCTBCHHBIC PCAKLMH HA QTBICTHIHVIO TPyvOOY (peakums
«cepebpanoro  3epkana».  Biammvoacictsue ¢ rugpokenaom  vean (). AabaoasHo-kporoHoBas
KOHASHCAUHA aabAcrHIoB U KeTonos. Ocodennoctn hopymanpaeriiia. HoavaeHHe npeIeisHBIN abACI 1,08
OKHCICHHC CNHPTOB, TMAPATALM AUCTHICHA (peakuds Kyuepopa). OKHCICHHEM STHACHA KHCIOPOIOM B
npucyrcTeun Xaopuaa nanaaams (1) TMonvueHne aueToHa OKHCICHHCM MPOMAHOAA-2 M PATOKEHHEM
KATLLMEBON  MIM  Oapuesod  coaM  vievewod  kmcaotel  ToxkcnunocTs  ambiacriios.  Bawwciimc
APCACTABHTEIN AIbACTHIOB W KCTOHOB: (DOPMAILIACIHI. YKCVCHBI AILICIH, AUCTOH M HX MPAKTHHCCKOC
HCTIOTE30BAHHUE,

KapOonoebic  kucaotel.  CTpoeHHe npeIeibHBIN  OJHOOCHOBHBIX — KAPOOHOBBIN  KHCJIOT.
Kaaccuduxaiis, H30MCpHI H HOMCHKIATYPA KapBOHOBBIX KHCIOT DICKTPOHHOC H NPOCTPAHCTBEHHO®
CTPOCHHE KAPOOKCHIBLHOH rpynmbl. ['omosorinueckuii psaa 1 o6mas hopyyia npeicibHbiX OHOOCHOBHMIX
KApOOHOBBIX KHCIOT. DU3MUECKUE CBOHCTBA MPCICABHBIX OIHOOCHOBHBIX KaPOOHOBEIX KHCIOT HA NpUMEpe
MYPaBbHHOH. VKCYCHOIL. MPOAHOHOBOH. NAJbMHTHHOBONH M CTCApMHOBOH kuci0oT Bogopoausie cpasm,
accoUHaLlid KapOOHOBHIX KHCTOT. NHMUHCCKHIC CBONCTEA NMPSICThHEIX OTHOOCHOBHBIX KAPOOHOBBIX KUCTOT
Kuc10THEIE CBOHCTBA (M3MCHCHMC OKPACKH HHINKATOPOB, PCAKUHII C AKTHBHBIMH MCTALIAMU. OCHOBHBIMH
OKCHAaMM. OCHOBaHWiMI, cotstzu). M3MeHCHMC ciibl kKapOOHOBBIX KHCIOT TPH BBEACHHH JOHOPHBIX M
AKLENTOPHBIX  3amecTHtedc.  Bsauwoaclictene  kapOOHOBBIN — KICHOT €O COAMPTAMH  (DEaKLMs
yrepupukauun).  00PaTHMOCTD  PCAKUMIL  MCXaHIRM - peakuuu  stepngikaunn.  [atorcHuposanne
KapOOHOBBLIX KHMCI0T B O0KOBYIO memb. (JCOOCHHOCTH NHMHHUCCKHX CBOHCTB MYPABLHHOH KHCIOTHI.
[MonyueHne npeIcIbHBIX  OJHOOCHOBHBIN KAPOOHOBEIX KHCIOT., OKHCJICHHE QIbICTHIOB. OKHCIEHHC
ACPBHYHBIX CIHPTOB. OKMCICHHC A0KAHOB W QJKCHOB, TMAPOIM3OM PCMHHATBHBIX TPHIAIOFCHHIOB,
Baanmvoaeiicteienm peaxtusa ['pumbapa ¢ vraekncasin rasom, [ToIvacHHe MYPaBeHHON M VKCVCHOMH KHCTOT
B MPOMBILIICHHOCTH. [IpuMeHeR1e MypaBbHON 1 VKCVCHOH KHCITOT.

JEVXOCHOBHBIC KapOOHOBEIC KHCJIOTHI, OOLIIC CHOCOOL NOIVYCHIS. OCOOCHHOCTH XHMHYCCKHX
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ceoiicts. lllasencsas ¥ MAJOHOBAA KHMCIOTA KAk MPEICTABUTSAH IMKApOOHOBBIX kucaor, CHHTE3s HA
OCHOBC MAIGHOBOTO 3(PHPA. AHCHIPUIBI H HMH A AMKAPOOHOBBIX KHCIOT.

HenpeacasHbpie # aQpOMATHUECCKHE KHCIOTHI. OCODCHHOCTH HX CTpoeHUs u croHcTe. [Npuvenenie
OCH30MHOA KHCIOTh, ApoMaTHiccKhe aukapOoHoBble KuciaoTe (Granceasn, nsodraicsas v Tepedraicsan
KUCNOTHL). TPOMBIILICHHBIC MCTOAB mojavacHus 11 npuvenenne. llomsitie o ruapoxcuxapOOHOBBIX
KHCIIOTAX | HIX MPSICTABHTEIIN MOIOUHOH, THMOHHOM, S0104HONH H BHHHOH KHCTOTAN.

BLICIIHCG OPCACABHBIC M HCNPEICTBHAC KAPOOHOBBIC KHMCIOTHL. SHAYCHUC M TMPHMCHCHHC
KapPHOHOBBIX KHCIOT.

OyHKUMOHAIBHBIE TPOM3BOIHBIC  KAPOOHOBBIX  KHCIOT. XJOPARTHIPHIBI H  QHPHIPHIBI
kapOOHOBBIN KHCIOT, MOAVICHHE. ruIpoans. BiamvoacHCTBHC XIOPAHTHAPKUIOB ¢ HYKICODHIbHBIMH
pearcaramu. ToayacHue Caokublx 3PUPOB ¢ HCROIb30BAHMCM  X/JI0PAHTHAPHIOB H AHIHAPHIOB KHCIOT.

Caownsic 3upn. CTpoeHue. HOMEHKIATYPA M H30Mepny Caomubix ddupos. Caomasie 3huper Kak
H30OMEPhl  KapOOHOBLIX  KHCAOT  (MOKKIAcCoBas n3ovepus). CpaBHCHHC (DHIHMCCKHX  CBOICTE  n
PCAKLMOHHOM CITOCOOHOCTH CAOMKHBIN HPHPOB H H30MCPHBEIN NM KAPOGOHOBRIX KHCI0T. FHIPOINH3 CIOMKHBIN
sthupon. Crroco0bl MOAVHCHUSM COKHBIN 3DUpos. 31ecpuduianis KaIpOOHOBRIN KHCIOT. allHIHPOBAHMC
COHPTOB B AJKOrOTOB FRIOFCHAHIMAPUAAMM W aHFHIPHIANMIL ATKHIMPOBAHHC KaAPOOKCHIAT-HOHOB.
Curres cnoknbix shupos denoros. Caomubie QuUphl  HEOPranwbgeckHux  KucaoT. Hurtporamuepun.
[ IpivicHeHHE CIOKHBIX YPHPOB B MHILCBOI 1 1TapPIOMEPHOH NMPOMBILIIEHHOCTH.

AMUI5 KapPOOHOBBIN KHCIOT, MOIVICHHC H CBOHCTBA HA MPHMCPE ALCTaMIAA.

TMonsTiic 0 HUTPILIAY KapOoHoBKIX KucaoT. LnanruapuHrsn

Coan  KapbOHOBBIX KHCTOT. X TEPMHYECKOe pastomenue npucyrersun wenoun, Cunres
KapOOHHU IbHBIX COCIHHCHHH PA3I0KCHHCM KAIbLIHCBBIN CONCH KapOOHOBBIN KUCTIOT.

JdemoncTpauum,

18. BaanMoIeHcTIE HATPHA € ITAHOIOM.

19. Okucrenue sTanona oxcizon vegu (1)

20. Nopenue stanona.

21. BzauvoaeicTsue Tper-0VTHIOBONO CNUPTA ¢ COMAHOH KHCI0TOH,

22. Moaodopsuas peakums. )

23, OnpeaeiacHne a1bICruIoB NPH MOMOLII KAYCCTBEHHBIN PCAKLHIL.

24, OxuciIeHHE Q1LACTHI08B NEPMAHTAHATOM K111,
JlaGoparopubie onbithl

5. CroiicTBa 3THIOROTO CIIMPTA,

6. CpolicTea IMTHLCPIIHA,

7. Ceoiictra dicHo1a

8. Caoiictaa gopyainua,

9. CBOHCTBA VRCYCHOIT KNCIOTHI

10, Conu kapOOHOBBIX KHCIOT.

[Ipaktiuecxan padora Ne 3. [Noavacnie OGpoviatana

MpaxTiueckas padora Ne 4. Tloavuenne auerona

MpakTuueckas padora Ne 5, TToavacHie VRCVCHOR KHCIOTH M H3VHCHHE CC CBOICTE

[fpakTuyeckas pabora Ne 6. |loavueHue srianerara

Konrpoabnas padora Ne 3 no reme «Kucaopoacoaepxamiie OPraHitIecKne coeIMHEHH)

5 A30T- U1 CEPOCOJEPKAIME COEAUHEHIS (5 v)

Hurpococannenns.  2aexkTponnoc  crpochne  Hutporpynmst.  [loavucnne  nurpocoeaunenuii
BoceranoBacHue HUTPOAPCHOB B aMHHBL APOMATIMCCKMC HHTPOCOCIHHCHHS. AKUCOTOPHBIC CBOHETBA
HHTPOTPYVIOTBL, AlfhI0TBHO-KPOTOHORAS KOHIACHCALLIY HUTPOCOLIMHCHIA . BaphiBuaTeic BewccTsa,

Amunsbl. Knacendukaius no Toy \ rAacB0A0POIHONO PAIHKAIA H YHCIY aMHHOTPYTITT B MOJCKY JIC,
HOMCHIAATYPA. H30MCpHI aMuHOB. TICPBHUHLIC. BTOPUMHBIC 1 TPCTHYHLIC AMHHBL, JICKTPOHHOC H
OPOCTPAHCTBCHHOE CTPOCHHME NOPCICILHBIN  aMiHob,  MUIHNYCCKUE CBOHCTBA AMHHOB.  AMHHBL  Kak
OPTaHUYUCCKHS OCHOBAKMA. PCAKLHH ¢ BOIOIL. kucaoravu, Coan aaxniammMonng, Peaxuis ropeHis aMuHOB,
AJKHANPOBAHME WM AUMIMPOBAHHC aMudH0B.  Peakummit avMuHoB ¢ asotuctoil  kacaoroil. Towgtne o
HCTBCPTHHHBIN  AMMOHHMEBBLIN  ocHOBaHmsx. Hurposavimaer.  Meroasr  mieHTHQHKATNA  MEPBHUHBIN.
STOPHYHBIX M TPETHHMHBIX aMHHOB. [loavvcHne aMHHOB aTKMIMPOBAHHCM AMMHAKA M BOCCTAHOBICHHCM
HUTPOMPOHIBOAHBIY  VIICBOAOPOIOB. M3 crnuproB. [IPHMCHCHHEC aMUHOB B (DAPMALCRTHYMCCKOL
MPOMBILLICHHOCTH.  APOMATHUCCKMC aMHHBL.  AHIIHH  KAK TIPCICTABHTCIE  APOMATHUCCKMX  AMHHOB.
CrpocHue anmnauna. BzaumMHOC BAHSHIC PPYAN aTOMOB B MOICKYIC anninHa. Bawsnue 3amccrureacii 8



apoOMaTHYCCKOM #APC HA KHCIOTHBIC # OCHOBHBIC CBOHCTBA apiiavuuos, [prannsl oc1abieHis 0CHOBHBIX
CBOMCTB AHIUIMHA B CPABHCHUM C AMUHAMH MPCICIBHOTO Pad. NHMIUCCKHE CBOHCTBA dHHIIHA. OCHOBHBIC
CBOHCTBA {B'lﬂ[vl.\!O,'.lei:iCTBHG L Ki-leIU]’{’l_\ll-l)l PCAKLIMI SAMEHICHES B @POMATHUCCKROC SLapo (F&Tﬂl"t‘-HIlpOB&HHC
(B3auMOJCiiCTBHE ¢  OpPOMHOH  BOZOIT). HHTPOBaHHC {B3aMMOICHCTBUE €  Q30THOH  KICAOTOIH).
CVIb(PUPOBAHKC). OKMCICHHE, ATKITHPOBAHIC H AUKTHPOBAHHE N0 aTOMy a07a) 3aluuTa aMUHOTPYIibI
0pH  peakudd  HHTPOBAHMA aHMIHHO. AI.LL‘TGHH.’!HJ. ,[[HQBOCOCJHHCHIIH. ,U,II&SD’TH]JOE&HHC NCPBHYHBIN
apuiravuHoB. Peakumi  aMa3’oCOCAMHCHNIT ©  BBIICICHHEM a30Ta.  YCIOBMA  a30COMCTAHHA. a30- H
AHABOCOCTABAIOWME, AZOKPACHTRIH, 3aBHCHMOCTH 11X crpochns ot pH cpeast. Huankaropsr. TMoavuenne
aHuIMHa (peakiig 3uHiHa), AHITIH KAK ChIPbe ‘Ut MPOH3BOACTBA AHHIMHOBLIX Kpacuretsi. CHHTOIB Ha
OCHOBC AHW.IHHA.
Cepooprannueckue  cocanncHms.  [lpeacrasicHie O COPOOPraHMHECKHN — COCIITHCHMAX.
OcoOCHHOCTH X CTPOSHHSA H CBOICTB. 3HAUSHHE CEPOOPraHHYCCKHX COCTMHCHMIL
Ferepoumikant. As0T-. KHEAOPOI- W CepocoIcpmamue revepounkis. Ovpan. muppos, Tnoden o
HMHIA3001 Kak [NPCICTABHTCAM NHTHYIICHHKIX FETCPOUNKIOB. l'I_p:-lpo.la al)o%laTHEIHOCTH MATHY ICHHBEN
FETEPOLMKIOB.  DIEKTPOHHOC CTPOCHHE MOJICK)Y.Ibl  [IHPPOIA.  APOMATHUECKHI  XapakTep MOJTCKY ThE.
Kucaoranie cpodictea nupposa. Peaxumm  ruapuposasus  rercpounkioe. [onstue o HPHPOIHBIN
nopdupnnax - xaopoduaic u reme. OSmue npeactasienns o0 HX poam B KuBOH npupoic. Mupuinn kak
NpEICTaABHTC b MECTHYICHHBIX FCTOPOLMEKTIOR ’).'IUKT])OHHDB CTPOCHHC MOJICKN TR MAPHIHHA,
APOMATHYCCKHI XapakTep Moackyael OCHOBHBIC CBOlCTRA NupuInHa. Pasamune B NposBICHHM OCHOBHBIX
CBOHCTB NMPPOIA H OMpHAMHA. Peakuwn 1HpHaMHA 3ICKTPOQHILHOC 3AMCUICHHE. THIPHPOBaHMC.
SAMCHICHHE  dTOMOB  BOAOpOIa B B-I‘!O.'LO}I(CHIU-I Had FHAPOKCOrpyIimy Finkoauesl M HX OKHCICHHE,
Kerocosibnas  tayromepus  f-ruapokcurnpianna. Tavrosmepus f-roapoxkcHnupuanHa W ypaunia.
I—.I})e,'J,CTElHJCHI'Iﬁ 0b HMHIA300C. NHICPHARHS,  OHPUMILINHEC, (HI0¢. HHKOTHHC. ATPOIMHHE. CKaTONC.
hyvpdypore. THCTHANHE, MUCTAMUHE. MYPHHE. MY PHHOBbIN W THPHMILTUHOBbIX OCHOBAHIHINX.
Jdemoucrpanun.
25. QCHOBHBIE CBOHCTRA AMHHOB.
26 Kauccrsenusie PCAKLIHM HO HITTHH,
27. AHMIMHOBBIC KPACHTEIH.
28. OGpasiipt reTepPOUMKIHICCKHN COCHHCHHII.

6. BHOJAOT'HYECKH AKTHBHbBIE BEHIECTBA (16 u)

AKupot Kak CI0KHBIC QUPH FIHUCPHHA 1 BBICHWIHN. KapOOHOBBIX KHCIOT, PactutemsHbic 1
AMBOTHBIC JKHPBL HX COCTAB, DUIHUCCKHE CBOHCTBA KMPOB. NIIMHUCCKHC CBOHCTBA KHUPOB: MHAPUPOBAHIIE.
oxncacuue. Tepokenanoe oxucaenue knpos. Tporopranie kHpos, [ HIPOIM3 HiAH OMBLICHIC HKHPOR KK
CHOCO0 MPOMBILIICHHOTO NOINYCHHS COTCH  BRICIAN  KAPOOHOBBIX KHCIOT. [ HAPOreHI3aUMS HKHPOB.
[Mpuvencnne xupoB. MblId KAk coam  BhlCIIMN  KapOOHOBBIX  KMCIOT. Mowomme cBoiicTBa  Mblaa.
[peacrasacane o aumnaax. OOwHe MPEICTaBICH I O GHOTOrHUCCKUN (DVHKLIMAX THITHIO0B,

Yracsoas. O6wasn  dopsyaa yracsoaos. Koaccu@ukaums vriacsolos. MoHo-, 01Hro- u
nomcaxapuasl. PUINYCCKUE CBOMCTBA M HANMKICHIC VIICBOIOB B NPUPOAE (HA NPHUMEPC TTIOKO3hL W
(ppyxToser). Jluneiizag n nukIHycckas Gopybl rToKoskl W QpyiTosel. Tupanosst 1 Gypanoss. Popmyisr
Duwcpa u Xevopea. Tlonatue 0 TAVTOMEPHIE KAK BHAC M30MCPHH MCOKIY LMKIHUCCKOH W IMHEIHOI
hopmaviu. Onrutcckas usoMepust r0K03sl. XHMHYCCKHE CBOICTBA IIOKO3bI: OKHCICHHE NJOPHOH WIH
OPOMHOI BOIOI, OKHCICHHC A30THON KMCIOTOIL. BOCCTAHORICHHE B MICCTHATOMHDIN CITHPT. QLM THPOBAHHE.
QATKHIHPOBAHAC, U30MEPH3ALMA. KAYCCTBCHHBIC PCAKLUITN HA FIHOKO3) (IKCICPHMEHTANBHBIC 10KA3ATC ILCTRA
HATHYHST A16ACTTILIHON | CIIMPTOBBIX FPYAMN B FIOKO3C). CHHPTOBOC. MOIOUHOKHCIOE, MPOMTHOHOBOKHCIOE H
MACTAHOKHCI0C  Opokenue.  [mkosnansii  rugpokena. ¢ro cmeunduueckue croiictea. [MowHsTae 0
raukosuaax. Hondrue o rnokosnaax, ux HaxoxiacHuu B npupoae. [omvuchue rmokossi. Dpyirosa kak
nsoMep raokosel. Pudosa aesokcupudosa. TpuvicscHne v Guonorudeckas poas vriacsoaos. OxHCIcHIE
VIICBOAOB = HCTOYHHK JHEPI UK JKUBBIN OPraHH3MOB.

HAncaxapuap. Caxaposa Kak npeicTaBuTeIb HCBOCCTAHABIMBAOWNN Ancaxapuios. CTpocuuc,
(pu3HICCKHE M XHMHHCCKMC CBOICTBA caxapossl. MaibTosa. 1aKkTosa W ue1100MO3a WX CTPOCHHME.
(usiteckue n xuvuueckne csoitctsa. I'mapoaus ancaxapitos. [oayvuchne caxapa w3 caxapHoii CBEKIbI.
[prvieHcHIe caxaposbl.

[Momicaxapmast. Kpaxvan, raukoren 1 nenmoaosa kak dnodornucckie noanvepst, Kpaxmar kax
CMECh AMHITO3BI 1 AMHIONCKTHHIL ¢r0 (PH3MUCCKIIC ¢BOIICTBA. XHMIYCCKHUE CROMCTBA KPANMIATA. TH PO,
KAUCCTBCHHAS PCAKLIMA C [OIOM M CC NPHMCHCHIC 1748 OOHAPVIKCHHS KPAXMAIA B MPOIVKTAN MHTAHMS.
I'ankoren: ocoGeHHOCTH CTPOCHIIS U CBOICTE. Llennionosa: crpoeHne u PUIUCCKNE CBOHCTBA. XHMIMECKHC
CBOMCTBA LICINIOT03bL. THAPOINS, 00pasosanue caokHbIN 3Qnpos. [puvcHeHHe Kpaxyaia # UCI1I0M03bI,



MpaxTuycckoe sHavcHue noanucaxapuios. MonsTie o nponzsoicTse GyMaru.
Hyacunospic kucaorel. Hyxacozuas Hykacornas. HykacnHOBSIC KMCIOTH Kak NPHPOIHBIC
noanvepsr. Coctas u crpoenne nyviacnuoswx kucaor (JIHK u PHK) Tuapoaus HykiacHHOBBIX KHCIOT.
Pone  HYKIGHHOBBIX  KHCAOT B KM3HEIeATEeIbHOCTH  oprammsmos, Pyvaxumn  JHK u  PHK
Komnaementaprocte. Fenernuecknii koa. Hecacaosanue cocraga JJHK =enoBexa u ero mpakthueckoc
SHAUCHHC. '
Avuioruciorel.  Coctas. CTPOCHMC M HOMCHKIATYPA aMHHOKHCTOT. [ OMoJorMuceknii psa
npeacapHpN amuuokneaot. Maomepus npeaeapspix amMuroxncaor, OQmruucexas uzomepus. Pusuuccrue
CBOHCTBA  1IPEACIbHBIN  amunokneToT. OCHOBHBIC AMHHOKHCIOTHL, oOpasviomue OGemwn.  CnocodOm
MOAVYCHHA AMHHOKHCIOT, AMHHOKHCIOTHl Kak aM(JOTCPHBIC OPraHMYCCKHC COQIMHCHMSA. PABHOBCCHA B
pacrsopax aMHHOKHCIOT. CBOHCTBA AMHHOKHCIOT KHCIOTHBIC 11 OCHOBHBIC CBOMCTBA. M303ICKTPUUCCKAN
TOUKA. AIKHIMPOBAHHC H AUIAMPOBAHIE AMHHOIPYIIILL. TEPHGHIKALI PEAKIHH C a30THCTOI KHMCTOTOMH.
KauccrecHunic  poakis  Ha  aMMHOKMCI0TBE ¢ ruapoxeniom  wexd  ([),  vuarmapusov. 2 .4-
anauTpodTopdeHzoiom. Cricun(uecKHe KAYCCTRCHRBIC PCAKUMH HR @POMATHYCCKHU 1 TCTCPOLUHKTHYECKHE
AMHHOKHCIOTB ¢ KOHUESHTPUPOBAHHOH a30THON KHCAOTOM. Ha uictenn ¢ aneratom ceuHua (1), Mowstue o
HHKTHICCKHX aMMIAN - JaKTaMax M JUKCTOMHMCPA3HHAX. BHOJOFHUYCCKOC 3HAMCHIC (~aMHHOKHCIOT.
O6:1acTu NPHMEHESHUS 3MUHOKHCIOT.
Henrnam. wux crpoenne. llenruanas cpazs AsiiiHsil xapakrep oenmuod ceusu, CurTes
nenruaos. ['uaponus nenTiios.
benku kax npupoausie Ononoamyepst. Coctas u crpoenne Oeakos, [lepsutinas crpykrypa 6eikos.
XHMHUCCKHE METO/1bl VCTAHOB/ICHHS AMUHOKHCIOTHONO COCTABA H MOCTIEI0BATEILHOCTH, (DEPMCHTATIIBHBIH
ruaponus Ociakos. Bropuuras crpykrypa Genkos: a-cnmpate. f-crpyirypa. Tpernunas u uerseprHunas
CTPYKTYpa  OenkoB. JluMcyiabuiHbic  MOCTHKH M HOHHBIC  BaH-ICP-BAaThCOBb  {rHIPOGOOHBIC)
B3AHMOACHCTBHA. XHMHUCCKHUE CBOICTBA OCAKOB! THIAPOIHI. JICHATYVPAIUIA. KAYCCTBCHHBIC (LBETHBIC)
peakunn Ha Ocaku. [lpespamchns Ocakos mimn B opramusve. buosormueckne (GyvHiumy OCIKOB.
HocTtinkeHus B H3VUCHHM CTPOCHIS M CHHTE3A OCIKOB,
JlemoncTpanun
29 PactROPHMOCTD VIACBOI0B B BOAC 1T 3TAHOIC.
30. OGpasibr AMEHOKHCIOT.

JlaGoparopHbie onibIThL
11. CgoiictBa rmoKoss.
[2. Onpeaeienne kpaxmata B APOIVKTAN MHTAHUS,
13. Kupsi v ux croiicrsa.
14. LiperHbic peakuiiy OCIKOB.

TipakTuueckasn pabora Ne7. Tuaponus kpaxsvaia

IfpaxTuueckan paGora Ne 8. MacHruukaiis opraviucekiy BCHICCTR

Kontpoabuast padora Ne 4 no 7teme «Asorcoacpikaiue  © OHOJIOTHYCCKH  AKTHBHBIC
OPTABHYECKHE BEIIECTRA

7. BBICOKOMOUIEKY ISIPHLIE COEAUHEHMWS (6 u)

OcHOBHBIC MOHATHS BEICOKOMOMCKY JPHBIN COCAMHCHILIT MOHOMED. TIOTHMED. CTPYKTVPHOC 3BCHO,
cTCicHs noauMepusaniy. OCHOBHBC CrOCO0bI NOIVUCHHS BBICOKOMOICKYIAPHBIX COCIMHCHHMI peakimu
noanvepusaunru v nogukonacucauun.  Comommvepnzauns.  CTpocHHe W CTPYKTVPA  NOMIMEPOB,
JaBHCHMOCTE CBOMCTB HOINMEPOB OT CTPoCHIsS MOackyd, Kaacendukaums MOIMMEPOB: (11aCTMACCh
(naacTukm), 27aCTOMCPBl  (KAVUVKH)., BOJAOKHA. KOMMO3HTH. COBPEMCHHBIC T[1IaCTMACChl  (111aCTIKH)
(MOTMATHIACH, MOTMIPOIHICH, MOIMCTHPOT. MOMHBHHILINIOPHA. (TOPOILIACT, NOAMITHICHTEpedTataT,
aKpHADYTAAMCHCTHPOIbHBIH  NAACTHK.  AOIMKApOOHATHI),  TePMOTIACTHUHBIC M TCPMOPCAKTUBHAIC
nonumepet. PenoadopmaabaerHianbie cvoiabl. Komnosurasie matcpuaisl. [ToperiekTHesl HCNOIL30BAHM
KOMTIO3HTHBIN Matepuatos. Yracmaacruki. Botokua. ux wipaccudurauns Tlpupoasbic u XuMuueckie
BOTOKHA MCKYCCTBCHHBIC M CHHTCTHUCCKHC BOJAOKHA. [lOHATHC O BMCKOIE M aUCTATHOM BOJOKHC,
MoamydupHbie 1 NOIHAMILIHBIC BOJOKHA, HX CTPOCHHE. CBOTICTRA. [IPAKTHYCCKOE HCIOIL30OBAHHKE BOIOKOH.
Jnactomepst. [Mpupoansiit 1 cunretnueckuii kayuyk  Pespna o 36onut. TIpnvcHeHHE 1OIMMEpOS.
Cunrernucexue niackxn. Mevbpanst. HoBbie TEXHOTOT M 1a1bHEITIIERO COBCPIICHCTBOBAHI NOTHMEPHBIX
MATCLHATOB,

Jemvoncrpaunu

31. OGpazus N1aCTHKOB.
32. KoaTeKkuns BOOKOH.



33. TToaHKOHASHCALIHS STHISHTTHKOIA C TepeTancBoil KHCIOTOI,
JiaBopartopubie 0nbITHL

15, OTHOWEHHE CHHTCTHICCKHNX BOJOKOH K PACTBOPAM KHCIOT 1 IIEI04EH.
IMpakrugeckas paGora Ne 9. PacniozHasanite niacryace
IlpakTuueckan pabora Ne 10. Pacnossnagassic 8BoaokoH

COAEPKAHHE YUYEBHOT O MNPEAMETA «XUMHS» HA YIUTYBJAEHHOM YPOBHE
CPEJAHEIO OBLUEI O OBPA3OBAHHMS

11 KUIACC



(102 u, 34 B HeAeTH0)
I. HEMETAJLUIBI (31q)

Boaopoa. Tloayacuue, (QuIHYECKHE M XHMHMCCKHS CBOHCTBA (PCakuMp ¢ MCTARIAMH M
HCMETANIAMH. BOCCTAHOBICHHE OKCILA0B 1 coteit). [uapnast. TOTBHbBIC 30MCHTBI

lanorcuet. OGmas XapakTCpHCTHKA 3/eMCHTOB raasuoil noarpyrmsr VI rpynmst. @usuucekuc
CBOMCTBA MPOCTHIX BCUICCTB., 3AKOHOMCPHOCTH WIMCHCHHS OKICINTCIBHON AKTMBHOCTH TAJIOTCHOB B
COOTBETCTBHH C HX TIOIOMKEHHEM B mepuojuucckoil tadauue. [lopsiok BhITCCHCHNS TajiOrCHOBR M3
PacTBOPOB raJorcHUoB. Xa0p - NOAYVHEHHC B IPOMBILITICHHOCTH W 1a00paTopHu. Peakiiny ¢ MCTaLIaMHI |
neveraniamu. Bianmoaciictsie xaopa ¢ soaoil v pactopasu wenoueit. Llenmoit vexanusyv peaxuun
B3aUMOICHCTBH  X10opa ¢ Boaopogom.  OO0¢isapakMBaHHC NHTHCBOH BOIBL XJ0POM. XPAaHEHHE W
TPAHCTIOPTIPOBKA XA0pA. KuCaopoansie cocanucnms Xaopa. ['MnoxiopuTs. Xjiopatsi H NCPXIOPATEL KaK
Tanuutbic okucanTean. Ocobennoctn xumun Qropa. Opova u Hoaa. KauecTBenmnas peakums Ha HOA.
[anorcHoBoaOpoabl - MOAYHMEHHE,  KHCIOTHRIC — BOCCTAHOBHTCNBbHBIC — CBOHCTBA.  XJIOPOBOIOPOA.
[azorenosoaopoannie kucaoret 1 ux coan. CoisHas kucaora v ce coan. KauceTBCHHBIC peakumd Ha
rasIoreH i 1-HoHbL. TIPHMCHCHIE TAI0rEHOB 1 HX BICKHCHIIIEX COCIIIHCHHIT,

DIACMCHTHE MIOATPYRNb KHCI0poIa. OOwas XapakTepHeTHKA JICMEHTOB I1aBHoil moarpynis VI
rpynnsl. Duspucckue CBOilCTB OPOCTHIN BewceTs, OB0H KAK Q1710TPOnHAN MOAMPHKALMS KHCI0POIa
[oavaenne osowa. Osonaroper. Oson kak oxucawreas. [To3HTHBHAM W HEraTHBHAS POIb O30HA B
OKpyaKatowicH cpeac. BianmozeiicTne osona ¢ aaxenavu. CpasHenne CBOHCTS 030Ha n kuc1opoja. Boja u
MICPOKCHT BOAOPOIA KaK BOIOPOIHBIC COCIMHCHIA KMCIOPOIa - cpasHenwe csolictn. Hepokena soaopoaa
KAK OKHCANTCIR i BOCCTaHOBHTC L. Tlepoxcuant vetanaos, TNonstue 00 oprammueckix nepokcuiax. Cepa
Aanotpomus  cepbi. MHUIMYCCKHE ¥ XUMMHCCKHC CBOMCTEA  Cepbi (BQUMOICHCTBHE €  METATIAMIL.
KHCTIOPOAOM. BOIOPOAOM. PACTBOPAMH IHCIOUCH. KMCAOTAMM~OKHCIHTCmIMH), BianvoacicTeue cepbi ¢
cvabpuToM Hatpus ¢ obpasosanueM tHocyabdaTta Hatpua. CepoBoaOPOA - MOMVHCHHE. KICIOTHBIC I
BoccTanosHTeabHbie cgoierea. Cvabbuaet. Juevashan. Monsrue o nonucy asdiiax. Cepuuctsiii raz kax
KUCTOTHBIH  OKCHA. (OKUCIMTCIBHBIC M BOCCTAHOBIITC/ABHBIC CBOHCTBA cepuucToro rasza. [lomvueHue
CCPHHCTOrO rasa B npomblicHHocTH 1 1adoparopuu. Cepancran xuciora u ee coiin. CepHBbIi @aHTHAPH.L.
Ceprag  kucnora. CpoiicTBa  KOHLEHTPHPOBAHHON 1 pasbasichuoii  ceproit  kuciorsr.  JleiicTie
KOHUCHTPHPOBAHHOH CEPHOH  KHCAOTHI HA caxap. MOTALIel, HCOMCTanmel. cvias(uasl,  Tepauucckas
veroitumneocts cyvaedaTos, Kpucranioruaparst cymbaros meranios. Kauccrsennas puu\mm HA CCPHVED
KHCIOTY M €C COoll

DACMCHTH NOATPYVIIIBL 23074, 06511:15; SAPAKTECPUCTHIA YIEMEHTOB TIIABHOM TIOITPVTITBL V IPVHTIBL
Duspueckie CBOHCTBA MPOCTHIN BemecTB., A30T © ero cogcanscHns. CTpoeHne MOJEKVIB azora
@usnucckue M XHMUUCCKHC CBOMCTBA asora. [MoayucHue az0ta 8 NPOMBILLICHHCCTH M JadopaTopi.
Hutpuast, AMviHak - ¢ro noayvueHue. QUIIHecKae 1 XHMHUSCKHE cBoiicTra. OCHOBHBIC CBOICTBA BOIHBIX
PacTBOPOB aMMHaKa. AMMIIAK KAK BOCCTAHOBITCTh, B3anMoICHCTRIE aMMHAKA ¢ GKTHBHBIMI META/LIaMH
Amna martpus, ero csoiictea. Coan avvonuma. [oseactne concii amvionns npn sarpesanmu, Kauecrsennas
peaxiims Ha HOH amvionid. [puvenente avvmara, Okeuapl asota. ux nosvuckue U ceoiictea. Oxena aszora
(). Okucaenne oxenaa asora (1) kucroposom. mvepusauna oxcnaa azora (IV). A30THcTas KMCIOTa H ¢C
cond. HuTpuTel KAK OKMCAMTCIH N BOCCTAHOBUTCIM., AJOTHAS KHCAOTA - (HM3HUCCKHE M XHMHUCCKHC
CBOMCTBA, MOMYYEHHE. A3OTHAA KHCIOTA Kak OKUCIHTC/b (OTHOLICHHE A30THOH KHCTOTHI K METANLIaM M
HCMETaamaMm). 3aBHCHMOCTE [IPOAVKTA BOCCTAHOBICHHMS A30THOI KHCIOTH OT AKTHBHOCTH MOTA1na w
KOHUCHTpaumn kucnorsl. Howstine o xatnone nutponus. OCoOGCHHOCTL B3ANMOJICHCTBHS MArHHS M
vMapradua ¢ pasdasicHnoii asorHoii kucnaoroi. Hurpartel, ux (QuiHUeckHe B XIIMHUSCKHE CBOIICTBA
{(OKHCTHTCILHBIC CBOHCTBA U TCPMHUCTKAA VCTOWUMBOCTS). MPHMCHCHIIC. .

Docdop n cro cocaunenns. Anaorponns Gocdopa. Busnuccrne csoiicrea pocdopa. Xumuueckne
cpoiicTa  (hocopa  (peakuuu ¢ KHCIOPOAOM. TAJOPEHAMH. METAILIAMIL  CIOWKHBIMH  BCUICCTRAMH-
OxucauTeaAMU, wenouamn). Hoayucnne n npuvchenne docedopa. Xaopuas: pochopa. Dochun, Docdin b
Docdopniit anruapua. Oprodocdopnas u meradocdopras knenors u ux comn. KauceTecHHas peakius Ha
oprooctare. Pasnowmenuc oprodochophon kncaors. Ipnvenenne hocopHoil KHCIOTH W e¢ COTeH,
buonornucckas pois gocharos. INupodocdopuas xuciora n mmpodocharn. Oxenz (ocdopa (I11),
Goctopuctas kucaora u ce cosm. DochoPHOBATHETAS KHCIOTA M €¢ COTH,

Moarpyana vraepona. OBmas XapakrepucTuka 3 1CMCHTOE T1asHoit noarpyanet [V rpynns.

Yracpoa. Anaorponus vraepoaa. Cpasacnuc crpocnus 1 ceoiicts rpadura u aavasa. Oviiepen
KaK HOBAst MOJICKYIApHas (opya yricpoaa. Yromk: XHMHUECKIE CBOHCTBA. MOIYYCHHC 1 TIPHMEHCHNE VIIA,
KapGuap. I'mapoaus kapbuza xaabims v xapoiaa amoviaus, KapOuasl MepexoInsix MeTatior (keiesa.
XPOMA 1 Jp.) KAK CBSPXIPOUHBIC Matepraibl (CHMHTC3-ra3 KAk OCHOBA COBPCMCHHOH MPOMBILITEHHOCTH.



Okcnab yraepoaa. JACKTPOHHOS CTPOCHUEC MOJCKNIBL \TAPHOrO rasa. Yroab M YTapHeii ras kak
BOCCTaHOBHTEN. Peakumst yrapnoro rasa ¢ pacnaasamu wenouci. Cunres gpopumnaros. Obpasosanic
VIApHOrO rasa NpH HCMOJIHOM CropaHHu Y. bronoruseckoe aciicrsiie vraproro rasa. [Moavuaenme u
NPUMEHEHHE VTAPHOro rasa. YPAGKHCIBINH ras NONVMEHIE., XHAMHYSCKHME CBoiicTRa (B3anMoielicTBHEe
VIJICKUCIOrO rasa ¢ BOAOH. LICAOUAMM. NMAPHHCM., MCPOKCHIAMH MCTALIOB). JICKTPOHHOC CTPOCHHE
vraekueaoro raza. Yroawnas wuciora woce conit. KapOowater # ruapokapOOHATHEI HX TOBEIESHHE MPH
narpesanuu. Kauectsennas peaxuus na kapGoHaT-uoH. HaxokicHue kapSOHATOB MarHHs M KaJIblUHs B
MPHPOIC, KOPALTbl, JKCMYUYT. HIBCCTHAKH (H3BCCTKOBBLIC TOPBL. KAPCTOBLIC NCHICPHL. CTATAKTHTHL H
CTATATMHUTHI).
Kpesmuuil. @Du3uycckie U XUMMHCCKHC CBOHCTBA KpeMHHS, Peakuunm ¢ yraeMm. Kuciopoao.
NI0OPOM. MATHHCM, PACTBOPAMHM IMCIOUCH. CepoBoiopoiom. CniaH - BOIOPOAHOC COCAMHCHHC KPCMHHS.
Coanupae, Tlonyuenue w npunvicsenue kpevuns. Oxcma kpevinun (IV). cro crpoenne. dusnucckue u
XHMUYCCKHE CBOMCTBA. 3HAYCHHC B NPUPOIC M NpiMeHCHHe. KpeMHHCBBIC KHCTIOTE # ux coau. [mapoaus
cumHkaToB, CHIHKATHBIC MHHCPATbE - OCHOBA 3CMHOI KOPbL. ATHOMOCH THKATHL
bop. Oxena dopa. bopras kuciora u e¢ com. bypa. Boiopoansie cocanncHus Gopa - Goparsi.
[pusvcHeHue cotumeHnit Gopa.
braropoansie (nnepTHbic) raset. O0mas XapakTepHCTHRA 3AEMEHTOB riasHoit noarpyvrinst VIII
rpyrel. OCOOCHHOCTH XHMHIECKHX cBOHCTB. [IpivicHeHHE §1aropoaHbIx rasos,
Hemoncrpauun.
. Fopenne Bogopona.
- Hoavaenue xaopa (ONBIT B NPOOHPKC).
. OKHCIMTEABHBIC CROWCTBA PACTBOPA THIIOXIOPHTA HATPHA,
- Onbrtel ¢ GpoMHOH BOAOI.
aasaenue cepur.
. Nopenue cepwt B kKHCI0pOAC.
. BsansoaciicTre weacza ¢ cepoi.
.I'openne ceposoaopoaa.
9. OcanacHne eyiib(hiios.
10. CsoiicTBa CCpHUCTOrO rasa.
I1. [eiicTBre KOHLUCHTPHPOBAHHOMH CEPHOIT KHCAOTBI HA MEAb 1 CANAPOIY.
2. PacrBopenne amMmMaka B BOIC
13. OcHOBHBIC CBOICTBA PACTBOPA AMMHAKA.
14. Katanutuueckoe OKKCICHIE aMMHAKE,
15. Moayuchue okenaa asora (I1) 1 ero OKHCICHHE HA BOJAYXE
16. JeiicTBrC Q30THOH KHCIO0TH HA MCb.
17. Topenuc docdopa B kucaopoac.
18. Mpeepaumenue kpacuoro docdopa B OC 1B i €FO CBEYCHHE B TEMHOTE.
19. BaamvioaeiicTsne docdoproro anrnapiia ¢ ROAOH.
20. O6pasusi rpadmTa, a1Ma38. KPCMHS,
21. Fopentie vrapHoro rasa
22, TyiueH#e niaMeHn VITICKHCThIM TA30M.
23 PaznoskeHue Mpamopa.
JlaGoparopHbie onbitel,
1. HoavucHie XA0pa u H2VUCHHE €0 CBOIICTR
2. CpoiicTsa xI0pCoaCpKamMx 0TOCIHBATCICIH,
3. Croiicrea Opoma. Hoaa 1 BX Couci,
4. MavueHue CBOICTB CEPHOIT KHCAOTHI 1 ¢ CONCH
5. Mavaenne CBOMCTB BOAHOIO PacTBOPA AMMIAKA.
6. CoiicTBa COACH AMMOHIIS,
7. KasecTBEHHA PEaKis Ha KapObOHAT-HOH,
8. Mcribitannc pacTBOpa CHINKATA HATPHS HEIHKATOPOM.
9. O3HAKOMIACHHE ¢ 0OPAZLAMI TPHPOIHBIX CHIHKATOB.
[MpakTuueckan padora Ne 1. Pericnuc sxenepuvcHtansusix 2a1a4 10 teMe «aaoresp»
IIpakTinueckan padora Ne 2. Pemmense xenepuyeHTaibHbIX 3a.1a4 M0 TeMe « XaabKOTCHbE»
IipakTuueckas pabora N 3, TToayvucHIC aMMHAKA 1t H3VYCHHC CTO CBOIICTB
IMpaxruueckas pabora Ne 4. Powcsie IKCnNCPUMCHTATBHEIN 302 N0 TEME  «DICMCHThI
HOATPYNTINBE 230Ta»

b —

0~ O Bl



Kourpoasnas patora Ne 1 mo reve «Hemeraaisin
2.  OBLIME CBOHCTBA METAJLIOB (2 u)
Obumit  o6zop  saementos - woranios.  CBOHCTBA  NPOCTBIN  BCLUCCTB-MCTATIOB.

JIACKTPOXHMUHECKHH DAL HANPAKEHRIT MeTanmoB. Meraianveckue kpuctasinueckue pewerkn, Cnaaesy,
XapakrepucTirka Hand0I¢e H3BCCTHRIX Cr1aBoB, FloaVUCHHE 1 IPHMEHEHHE MCTANTOB.

Hemoncrpanun

. Komaexumns veranios.

& Konaexuns Musepaios u pya

3 Koaaekus «eaes3o u cro ciiaassin

3 METAJLTbI ITVIABHBIX TTOAI'PYIHT (11 u)

Hlenounpic seranas. OOmwas XapakTepHcTHKA YICMCHTOB rIasHoil noarpynnsl [ rpyoms,
CpoiicTea me10uHbIN MCTA 1108, PacnosHaBanme KartHoHOB JHTHA, HATPUA 1 Kaans. Hatpuil v kamii -
MPCJACTABHTEIN LIETOHHBIX METANI0B. XapakTCpHeIC peakiun HaTpus # kaaud, [MomyvueHue mwe1oqmsix
MeTanios, Okeuasl 1 nepokcttasl Hatpus u ks, Cocaunenna warpug u katus. Com HaTpus, KaTMs, nx
3HAUCHUC B HPUPOAC ¥ H3HE uCca0Beka. Coaa u ¢kl HATP - BOKHCHIIMC COCIMHCH IS HATPH S

bepuanmii. vMarHuil, werouHoseMeabHse MeTaLtel. O0Las XapakTepHCTHRA JIEMCHTOR TIaBHOIN
noarpymist 11 rpynnel. Bepraawii. varsmi. wWCI0MHOSCMCIBHEIC METALIB.  AMQOTEPHOCTL OKCHAA |
ruapokenia oepunaia. OKpacka MIAMCHH COMMMH HICAOMHOZCMETbHBIN MCTA 1108, Marnuii ¥ Kamtsunil, ux
o0WAs XapakTePHCTHRA HA OCHOBE noaoxcenns B [lepuoanueckoli cucreve saencaros [l M. Menaeseesa u
crpocrms atomos, HHoayueHne, Gusndeckne ¥ XUMIMCCKHC CBOHCTBA. MPHMCHEHIE MATHHA KA IBIIHS H HX
cocaunennit, COTM MAIHMA M KAJILUWSL HX SHAUCHMC B NPUPOAC H AM3HH 4¢roBeka. JKCCTKOCTL BOIb! #
€nocodLl €€ VCTpaHeH s

Amovunnii. PacnpocrpancHHoCTs B npuposie. Gusnucckme

i NMMHYCCKHE  CBOHCTBA (OTHOLICHHE K KHCIOPOAV. TATOTCHAM. PacTsopaM KHCIOT M
weaouei. amovorepmua). Tpouzsoacrso amovunng. Flpuycaesne amovuaig. AMBOTEPHOCTE OKCHIA 1
ruapokenaa amomunns. Coan anovunmg [loaroe paziomcrue BOACH COICH ATIOMHHES CO CIa0BIMI
JBYXOCHOBHBIME KHCIOTaMit. AJHOMUHATBL B TBCPAOM BHIC H B PACTBOPE. [KOMILICKCHBIC COCMHCHMS
ATIOMHHHSA

01080 ¥ cBUHCH. MHIMUCCKHE W XHMHUYCCKHC CBOHCTBA (PCakuMil ¢ KHCIOPOAOM. KHCIOTAMH).
apumvenenne. Coan onosa (I1) u camma (). CBHANOBHIH akky MyY.IHTOP.

Jemoncrpannn.

24, Koaaekuist MCTaII0B.
25. KoamneKkuHs MIHEPAIOB 1 Py.1.
26. Koanekums «XKemezo v ¢ro cnnagsiv.
27. OKpaIrMBAHUC MIAMCHE COMMMM ICIOUHBIN W HICTOMHO3CMCIbHBIX MCTATLIOB,
28. BaausoaciicTBHE HATPIIS C BO,10.
29, B3anMOACHCTRIC KATBLHS C BOAOH,

. Konaexuns «Agmosunnii,

- [MaasacHne aaoMudms,

. BaamvoaeHcTBHe aIFOMMHNA €O LICTIOMBIO

- AmovoTepMig.

JlaGopaTopubie 61ibITHL

10. OkpaiumMsanue mIAMEHI COCTHHEHIIMA WEAOUHBIN MCTAIIOR.
11. O3HaKOMICHHE ¢ MITHEPATAVH 1 BAKHCHITINH COCTHHCH UM LICTOMHBIN MCTALIOB.
12. CeolcrBa COCAMHCHI ICTOUHBIN MCTATIOB,
13. Oxpacka MIaMCHH COTIMM CIOUHOZCMETBHBEN MCTALIOR.
14. CroiicTea Maruma u ¢ro CocamHeHIH,
15. CgoiicTBa COCAHHCHMI KATbLLIHA.
16. Xeerkoers Boast,
17. Ceoiicta atomunnsg,
18. CroiictBa cOLTHHEHNTT ATHOMUHIL

Hpaxtnyeckan pabora Ne 5. PCIICHHC SKCOCPHMCHTAIBHBIN 3a1a4 1O TeMe «MeTa1ibl IIaBHbix
MOATPY TN
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4. METAJIUIbI NMOBOYHbIX NOAIPYIHIT (17 a)

Merariel nodouHslx noarpyvrr. OGmas xapaxrepneruka nepoxoassXx meramaos -VHL rpyan
OcoBeHHOCTH CTPOCHMS ATOMOB NCPEXOAHBIX MCTasios, OOume (UIHIeckne 1 NHMHYCCKHE CBOICTBA,
[TpuvcHeHne METALTOB,
Npom. Dusmaeckne CBOcTBA XpoMa. XNHMHUCCKHE CBOHCTBA XpoMa (OTHOUICHHS K BOIMHOMY
mapy. KHCIOpPOoay. Xaopy. pacteopav kucaor). Floayuchne n npuvenenue xpowa. CoeqiHeHES Xpoma,
MaMEHCHHE OKICIHTCIBHO-BOCCTAHOBHTCIBHBIX M KHCJOTHO-OCHOBHBIX CBOHCTB OKCHI0B W PHAPOKCIHI0B
\poMa ¢ pocToM CTencHn okucacHuA. Avporeprnic CBOHCTBA OkCHaa w ruapoxenza xpoma (1)
Oxucaenne coacit xpoma (I} B xpomatel. BzauMHBIC ICPCNQIBI XPOMATOB U IUXPOMATOB. XPOMATH H
AMXpOMAaThl Kak okueaHTenn, [MoaHoe pasiokeHue Booi coreii xpoma (M) co caaGeivi IBYXOCHOBHBIMHI
kuenoraMi. KOMITICKCHBIC COCAMHCHMS XPOMAa.
Maprancu. ®uanucckue cpoiicTea Mvapradua. XHMHICCKHE CBOHACTBA MAPraHua (OTHOIIEHHE K
KHCIOPOAV. XJI0py. pacteopam xueor), Tloavuenue w npumvercHue yapranua. Owxcung mapranua (I1V) wax
OxKHCAMTCIh W Kataimzarop, Ilepmanranar kaans kax oxncantens. Oxkewsy no-rwapokena vapranua (1)
nodvucHue u ceoiictea. Cocaunenna mapranua (H). Manranar (V1) xaaus n manranar (V) kaams. ux
NOJAVHEHHE.
Keneso, Haxorachue B npupoad. 3HAUCHHC SKCIC3Q 1T OPraHM3MA UCIOBCKA. DHIHUCCKHC
CBOMCTBA KeTe3a, XUMITUCCKUC CBOHCTBA EC3a (B3aUMOACHCTRUC ¢ KNCIOPOAOM. XIIOPOM. CCPOM. VIIIEM,
BOAVIL. KucaoTamu. pactsapamu codeif). Crzase aencsa ¢ vriaepoioM. Tlomyvaenne i npuMeHeHHe Kenesa.
Cocanncnnn wenesa. CPaBHCHHE KHCIOTHO-OCHOBHBIN M OKHCIHTCIbHO-BOCCTRHOBHTC.IBHBEIN CBOHCTB
ruaporenga xkeaesa (I u ruapokenaa xeaesa (1), Coawm sweneza (1) n aceaesa (). Meroas nepesoza
comeit skeaesza (1) B coom seaesa (1) m oGparno. lonnoe pasnowennc Bogol coaci aeaesa (IH) co
cnabbiMil ABYXOCHOBHsIMI KicToTanrit. OxueanTenshsie cpoiicTBa cocamnuenuii wenesa (HI) B peaxumax ¢
BOCCTAHOBHTSAHVHA (1HOH,10M, CEPOBOIOPOIAON 1 Meabi0). Linanunansie koMmaexcer xeaesd. KauccTpennnre
peaxkumn Ha HoHbI ke1eaa (1) 1 (). Depputel. UX MOIVICHHE U OPUMCHCHHE,
Meas. Haxomacnne e npupoac. bnosornucckas poib. QH2HMUCCKUC 11 XMMIUCCKIC CBolcTBA
{B3a1IMOACHCTBHC € KHCIOPOIOM. XTOPOM. CCPOi. KHCIOTAMH-OKHCAMTEAME. XaopuaoM aenesa (1)
B3aumoaCcHCTBHE  MCHH ¢ KOHUSHTPHPOBAHHLIMM  COMAHOH. OPOMOBOIOPOIHOI H  HOIOBOIOPOIHOI
kucaoramu 0¢3 aoctyna Bozayxa. HNomvuenne u npusverenine mea. Oxena i ruapoxeny mean (M), Conn
svean (1. Meaneii kynopoc. Amvsararer svean (1) v osmean (D). oayuenne oxcwaa mean (1)
soceTanopacHueM ruaporenza meau (1I) raroxozoii. [Hoavuenue xaopua u noaraa seu (1),
Cepebpo. Du3HUeCKHE M NHMHUCCKHC CBOHCTBA  (B3aMMOICHCTBHC ¢ CCPOBOIOPOIOM B
TPHCVTCTEUM KIHCIOPOIA. KHCAOTaMI-0KMCIHTC M), OcamIcHne okeraa cepedpa npu ACicTBUN WEI04H
Ha conu cepeOpa Avimmakatsl cepeOpa kak okuenuteau. KauccTeCHHas peakiuis Ha MOHB cepedpa.
[Mpusvicrenne copedpa
301010, PH3MUCCKHE 1T XMMHUCCKHE CBOCTBA (B3aNMOICHCTBHC ¢ XIOPOM. «LAPCKOil BOAKOI).
3onoToxaoposotopogHas kucaora wapoxena sonora (H1). Kouniexen zomora Cnocobbl BbLICHCHIS
3071072 |3 3070TOHOCHOU nopoast. [pimiexenie somota
Linak. Dusnseckue ¥ XIMHYSCKIIE CBOHCTRA (B3amMOCIICTBHE C TAI0TNEHAMH, KHCIOPOAOM. Cepoii.
BOZOH, pacTBOpaMu kuca0T u weaouci). Noavucuue u opuvencnne uuHkd, AM(OTCPHOCTh OKCHMIA H
CHAPOKCHAA UMHKA. BaskHelime conm tmHka.
Pryvre. @uznucckie B XIMHUCCKHE (B3aMMOACHETBIC € KHCIOPOAOM. CCPOl, NIOPOM. KHCIOTANH-
okHCANTEIIMH) cBolicTBa. TlomyucHue H npUMCHEHHS PTyTH. AMAILIaMbl - CIIaBeE PTYTH € MCTAIAMH.
Oucuna pryta (). ero moavuenue. Xoopna u uoama pryvta (H).
Jemoucrpanun,
34, BaanMOICHCTBHE XPOMA ¢ COMSIHOM KIICIOTOH 03 10CTVIIA BO3IYNA.
35. Ocamaenne riapokenaa xpova (1) w okucacHne ero nepokcHiom Bo1opoa.
36. PazaokKeHHE JMXPOMATA AMMOHHSL. )
37. Pa310KkeHHE NCPOKCHAA BOIOPOAA N0 ACIICTBHCM THOKCHIA MAPTAHLA.
38. Koanexuns «XKeaeso n ero cnaagsin
39. Ocaxcaenne rugporenaa xenesa (1) B ortcacnie ero Ha Bo3avxe.
40. BoracacHue cepebpa U3 Cro concii ACHCTBHCM MCIM.

Jaboparopsnie onbrisL
19. Croiicraa cocTUHCHUTT Xpova,
20. CpoiicTBA MAPTAHLA H €TO COCAMHCHHIT.
21. MiayucHHe MHHEPAIOB KEC3A.



22 (CgoiicTea wenesa,
23. CeoiictBa MCaH, C¢ CMIABOB H COCTHHCHMIT
24. CpolcTBa HHHKA H CrO COCTMHCHUI
HpaxTiuecxas padora Ne 5. Peruenne 3kCreprMeHTaIBHBIX 33134 110 Tene «MeTalbl rIaBHbixX
MOArPyIIn?
Hpaxruuecias paGora Ne 6. Tloayvucnue veanoro kyvnopoca. [omyvuetne skeieznoro Kynopoca
[pakTuuecwkan paBora Ne 7 Peoicnuc SkCnepuveHTanbHBIX 33184 1o TeMe  «Merab
NOOOUHBIX MOJFPYIIN»
[Mpakruueckan padora Ne 8. Tlovuenue comn Mopa
Kontpoabnas paGora Ne 2 o reme «Metaaisn

5 CTPOEHUE BEHIECTBA (8 1)

Crpochue aroma. Hywanaw. Wiotomst, dedekr maccw. Tunsi  paimoaxTusHOro pacnaia.
Tepvosacprstit cuntes. OTKPBITHE HOBBIN XHMMUCCKHX 3ICMCHTOB. SlIepHbie peoxunmi. THnb saepHbix
peakumit: AeaCHNC |1 CHHTE3. CROPOCTh PCakUHM PAANGAKTHBHONO pacnala. [IpHMeHEHHE PaIMOHYKIHAOE B
veaunHe. Metoa MeucHsIX atoMoB. FIPUMCHCHHIC PAIHOAKTHBHBIN HYKIHIOB B ICOXPOHOIOCMH,

Cospemernas  MoaCHh  CTpocHHs  atova.  KopnyckyaIspHO-BOTHOBBIC CBOHCTBA  3ICKTPOHA,
[peacrasacane o wBantoBoi vexanuke  Cootnomenne ¢ Bpoitns. Tlpunumn  HeonpeacacHuocTH
['citzendepra. Tonarue o poanosoi dyrxiny, Ksantossic uncia. ATOMHAN OpOUTATS.

Xumuucckas cBsasb. KOBAJICHTHAS CBASH H CC XaPaKTepucTHKN (IHCPIHA CBIIMN. TTHHA CBA3H.
BAJICHTHBIH YIO1 KPATHOCTh CBI3H, MOAIPHOCTH, NOMAPHIYEMOCTh). KOBaCHTHAS HECNOMIpHAs H NOAIPHAS
cBiazb  OOMEHHBIH B JOHOPHO-AKUCITOPHEH MCXaHH3MBI COPAOBAHIN KOBAICHTHOH NOJSPHON CBs M.
[eomMeTpus MOACKYIBL. JIHIOAbHBI MOMCHT CBA3H. JMNOJIBHBIA MOMSHT MOJeKkyabl. Moumas cesss.
OTanume MCKY MOHHOI 11 KOBATCHTHOMH ¢BA3BbI. Mertaiauucckas crazb. Bo1opoasas cesizk 1 cC BAMAHUE
HA CBOHCTBA BelieeTBd. MekMoacky pHeic BsanmoeiicTsmst. LoHATHE 0 CVnpaMoackyaMpHoil i

Hemoncrpauun.

41. Mogein Moackya.
42, KpucTanaMueckne peieTkin

6. TEOPETHUECKOE ONMUCAHUE XUMUYECKWUX PEAKIIHHA (17 v)

DHepreTuka Xumuuccknx peaxiil. Teropoit addext xuviucckoii peakini. IHIOTEPMEUCCKAE 1
IKIOTCPMHUCCKHC Peakuuil. TepMOXIMHICCKIIC vpaBHeHH. 1enaora obpasosanms Beweersa 3akon [ecca
H CIeaCTBHA T3 HEIO 3PICPI‘H}§ crusn. [longarue o BH_\'TpL‘Hi-lGI‘/'I FHCPTHH W IHTAIBITHM. HUH}ITHC 00
suTponun,  Bropont sakon rtepmoanmavukn  Dopyyvia  Boasuvasa. Dueprus T'nboca KpHTEPHH
CaAMONpPOH3BOIbBHOCTH NHMHYCCKOH PCAKLITN,

O6paruveie peakinn. Xuvuueckoe pasnosecue. Koncranta pasHosecns, Mpuauan Jle IWarenape.
PaBHOBECHBIC COCTOAHMA. YCTORUMBOC. HEYCTOHUMBOC, Bespasaimnoe. CMEmEHne XMMHYCCKOTO PaBHOBECHS!
001 ACHCTBHCM PasanvHbIN (DAKTOPOB. KOHLCHTPAlUMH PCArCHTOB HIH MPOAVKTOB PCAKIHN. JAABICHHI.
TCMITCDATY P bL. P{J,!'Eb CMOLICHHA PABHOBCCHA B TENHOIOTITIECKHN npoueccan

CropocTs  XMMHUYCCKHX  PCARUHMIL. € JaBICHMOCTH  OT  PALTHUHBIX (aKkTOpPOB.  IPHPOILI
PCAarupyviomHs BCILCCTH. ROHUCHTPAUMI peairipy MY BCIIOCTB. TCMOCPATYPLL, HATHYMHA KATaansaropa.
aomain nOBCPNHOCTH PEardpyviomux BCLUICCTB. PC&I(ill-ill FOMOPCHHBIC H TCTCPOrCHHBIC. 3.’[C\ICHTEI.!)I‘IIJIU-
peakumun. Mexanusy peakuuu. AKTHBUPOBAHHBIN KOMITICKC (MCPEXOAHOC COCTONHIE), 3AKOH JeHCTBY FOLIMN
mace. KoHcranta CKOpOCTH peakiitd, ¢¢ passepHocTs. CKOPOCTh PEaKinM PaIHOAKTHBHOIO pacnaia.
Mepnoa moavpacnmaza, llpasuao Banr-Fodpa. TMowstie 08 dHEPruu akTHBALMH M 00 IHEPreTHUYCCKOM
npopuac peaxumn.  Vpasuenue Appennyca.  Karaamsatopst o kataans.  JHCPrus  akTHBauuil
KaTaizupyeMoil B HOKATATHIHPY eMOiE peakuii.  AKTHBHOCTb M CCICKTHEHOCTB  KATAIM3aTOPA.
["omorennsiii 1 reteporennbiii katanns. [oMOreHusii kaTaams 8 rajosoi dase. Karammuucckoe OKHCICHTTe
VIAPHOrQ rasa B KOHBCPTEPAX BHINIOIMHBIXN Taz0B B EIBTU.\'[G(SH.’I}'IX, Poan KATATHIATOPROB B APHPOIC H
NPOMBILIICHHOM ITPOH3BOACTBE. (PEPMEHTHI KAk OHOIOTHUCCKHE KATATHBATOPDI.

Pactsopbi. Monroe nponseeaenne soast. Boiopoanstii nokasareas (pH) pacreopa

OKHCANTCALHO-BOCCTAHOBHTEIbHBIC TPOUCCCH. T ATBBAHIMCCKIN 2ICMCHT (HA IPHMEPE 3ICMCHTA
ﬂﬂHI{’)JH.}, XHUMHYSCKIIC HCTOYHHKH TOKA. aiabBAHHUYCCKHE 3ICMEHTEI. ﬂKKS'H}'.’iiIT()pb[ H TOMLTHBHBIC
3aeMeHTL.  DOpMA  BanuCH  XHMHYECKOTO ueTouHnka  toka. CTaHIApTHLl  BOIOPOIMBIH  IACKTPOIL
Crangapramiii SICKTPOAHBIH NOTEHUMAT cuctembl  Tlomstie 06 ACKTPOABIGKVINGH CHIAC pPeakimu
DACKTPOXUMMYCCKHH P HANPSGKCHMIT  (AKTHBHOCTH)  METALIOB (PA3 CTAHIAPTHBIX  3ICKTPOIHEIY
noTeHu#aos). HanpasacHne okucInTe IbHO-BOCCTAHOBHTCIBHBIN PCAKLLIIT



INEKTPOIH: PACTLIABOB M BOAHBIX PACTBOPOB ICKTPOINTOB (KHCIOT. MICI0MeH 1 conel), 3akoHbl
aackTpoan3d. IIpakrHucckoe OPUMEHEHHE BISKTPOTH3A 408 MOAVUCHHS WCTOYHBIX. LHCTOUHOZEMETLHBIX
METANI0B H aTHOMHUHH,

Kopposus metarios: criocoOsl SamuTh METALIOB OT KOPPOSHIL.

Jdemoncrpaunn.

43, DK30TCPMHUCCKIC H IHAOTCPMUUSCKHE XHMHUECKHE PEAKIHY,

44. TenoBble ABICHHUSA TIPH PACTBOPCHHH CCPHONH KHCIOTH M aMMUIAYHON CEAUTPHI.

45 3aBHCHMOCTS CKOPOCTH PCAKUMK OT NPHPOIB BCLICCTB Ha MPUMEPE BIAHMOICHCTBUS PACTROPOB
PA3THYHBIX KHCIOT OAHHAKOBOI KOHUCHTPALHI C O MHAKOBRIMI KVCOUKAMM (TPAHYIAMH) UHHEKA M
OJMHAKOBBIX KVCOTKOB PA3HBIX METALTOB (MArHH. WHKA. #KC1C3a) PACTBOPOM COMMHON KHCTOTHL.

46. BsauvoaeiicTBue pacTBOPOB CCPHOIl KHCIOTBL ¢ PACTBOPAMH THOCYIb(ATA HATPHA PATHUHOMN
KOHICHTPAUHH K TCMICPaTyVPhl.

47 3asUCHMOCTh HOTOKCHUS pasHoBecHs B crcteve 2NO2 = N2O4 ot remneparypul,

48. Pa310/KCHHC MEPOKCHIA BOIOPOIA € MOMOLUBK) HCOPTaHHUCCKIN KATAMIZATOPOR U MPHPOIHBIX
OOBCKTOR, COACPXKALINY KATATALY,

49. BsanMoaelicTBHE MEPMAHTAHATI KAt C CN 1b(DHTOM HATPIS B PA3HBIN CPEIAXN.

JlabopaTopuble 0TbITHL

25, KataaHTHYeckoe PAsiioRCHHE MEPOKTH, 1A BOAOPOA
Ipaxruyeckas paGora Ne 9. Ckopocts XuMHuCCKIX peakitii. XHMHHCCKOC PABHOBECHE
KouTtpoasnast pabora Ne 3 no teve « TCopeTHUSCKIE OCHOBbI XHMUL»

7 XHMHYECKAA TEXHOJOIUA (8 u)

OcHOBHLIC NPHHLMIBLL XMMHYCCKOH TexHonorin. OGWme npeiacTaBicHus O NPOMBILLICHHBIX
cnocoGax MOIVYCHHS NHMITUCCKHX BOLICCTR,

[lpon3soacTBo CCpHOM  KHCIOTH KOHTAKTHBIM CrmocodoM. Xumuzm npouccca. Creipbe 118
MPON3BOACTBA CEPHOH Kncaorel. TexHozornucckas cxeva Mpouecea. npouecesl W anmapartsl, Mexanmiv
KaTaTUTHIECKOTO JeHCTBHA OKCHIa sanHatnd (V)

[MpouseoacTeo asvmaka. Xuvu - npouecea. OnpeicicHue ONTHMATBHBIX VCIORHIH [TPOBCICHHS
peakigan, TTpuHINN HPKY THLHKH B €O PEATHIALNS B TEXHOIOTHUESCKOIH cXeMe

Meraaxavprus. Hcpuas wcranayvprus. Hponzsoacteo uyrvaa. Jovenuwii npoucce (Cwipbe.
VCTPOHCTBO  JOMCHHOH  0CuH.  XuMM3M  npouecca). [lpoussoictso cranu B MAPTCHOBCKOH  ncHm.
[Tpon3BOACTBO CTAIM B KHCIOPOIHOM KOHBEPTEPE M B ackTponeuax. [psavoi MeTo 1 nomyucHms weiesa 13
pyabi LiserHas veraayprus.

Oprannueckuii canted. Hpomsiuacasas oprassucekas xumus. OCHOBHOI M TOHKHIT
opranuucckuil cuuTes. Handoaee KpyYIHOTOHHAKHEIC TIPOHIBOACTBA OPTaAHHYECKIIX COCMHCHITA.
[Tpon3spoacTeo metanoaa. ToayvucHue ykeyeHoil kueaoTe! 1 GopMaibIcruia us yMeratoaa. oayvuchne
auetara uermo103bl. Chipbe 105 OpraHnuccrom npossiuicHHocTi, Tpodacsa 0TX0108 ¥ NoBOHbIX
npoavkToB, CHHTC3BL HA OCHOBE CHHTE3rasa.

XUMHUCCKOC 3ATPS3HCHIIE OKPYAKAIOWICH CPeibl M Cro MOCICACTBHS. JKo1orus 1 npodiema
OXpaHbl OKPYKAIOMWE Cpeabl. «3¢ICHas» XHMIIE,

JemvoneTpan

50. Chipbe s IPOH2BOACTBA COPHOH KHCAOTHI,
51. Mogens kunsuero cio4.

52. Kenesnas pyaa.

53. OGpasiibl CHIABOB HKeIe3a.

8. XHMHS B NOBCEJAHEBHOM KH3HH (4 u)

Xumust nui. Kupel, Oeaxku. VIACBOIBL  BHTaMHHBL (DCPMCHTHL.  PattnoHanbHOC MHTAHMC.
[Tuuespic a06asku. TTumeesie go0apii, UX KIacCHQUEAUHS. 3aNPEUICHHBIC W PAPCIICHHBIC NHIICBBIC
Ao0askr. OCHOBBI TTHIUCBOM XHMMIH.

Xumnpsg B wvexnunne. Towsatue o dapyauceritieekoit xuvun v dapyvakoaorun. Paspaborka
ackapers. JlekaperBernsic  cpeactea. mx kmaccudmkaums,  [lporusovuxpoGHeie  cpeacTsa
(cyabdanunavuanpc nNpenapatsi M AHTHOMOTHKI). AHAIBICTHRN (ACOHPHH. AHAILIHH. NAPALCTAMOIN,
HAPKOTHYECKHE  QHAIBICTHKH)  AHTUIHCTAMHHHBIC mpermaparel. Bsxviome cpeactsa.  [opmonbt i
FOPMOHAJIBHBIC NpenapaTel. [Ipodaembl. CosaHNbIC ¢ MPHMCHCHIION JICKAPCTBCHHBIN Npenapartos. Bpeansic
APUBBIUKH 1 (DAKTOPBL, PA3PYAOWKME 310POBLE (130BITOMHOC NOTPEOICHNUE HUPHOH NUINH, KVPEHHE.



VIIOTPeOACHHE ATKOTOSL, HAPKOMAHHS).

Boitogas xuvus. TloHaTie © NOBEPNHOCTHO-AKTHUBHLIX BCLECCTBAX. MOWIMME W UHMCTHINHC
cpeacrsa. Orbemmsaromue cpeacrsa. Tpasuan Gesonackoi padorel ¢ CIKUMH. TOPIOUMUMH M TOKCHUYHBIMU
BEHICCTBaMIL. cpeacTBamis Gorrosoil xunin. Tlurvenst i kpackn. [puHUMIG OKPALBURAHMS TKAHCIT,

JemoucTpanmy.

54. TNMuinessle kpacHTeIx
55. Kpauienue TRanHeH,
56. OrOcauBanue Tkaneil.

JlaGoparopubtii onbiIT.

26. 3HAKOMCTBO € MOIOLMMH CPEACTBAMH.

Hpaxtuueckas pabora Ne 10, Kpawenne tkancii

9. XHMHA HA CIIYV/KBE OBILIECTBA (3 4)

Xumusi B crponTenscrse. [unc. Misecre. Llevent. 6evon. Kaen Hoabop orrrumansrbix
CTPOMTCIBHBIN MATCPHAIOB B NPAKTHUCCKOI ACHTCIbHOCTI HCIOBCKA.

Xumus B celIbCKOM X03aiicTBe. MUHCPAIbHBIC 1T OPranutieckie vaoodpenns. CpeacTsa 3aumes
pacrenmii. [leeThiniabl: HECCKTHIUBL repOHIH b H GPVHPHIULILL PencancHTsl,

Heoprannueckne marepuanst. Crecio. ero siast. CoomkaTHas npoMsiiyICHHOCTS,
TpaanuuoHHBIE W COBPEMEHHBIC KepaMitueckue Marepraast. Ceepxnposoasinas kepaviuka Honsmue o
KCPMETaX, MATCPHATIAN C BBICOKOH TBCPIOCTEIO,

3.8. Xuwus 8 coppemeHHo0il Havke (9 u)

Ocodennoctn cospevienHoi navin. [podecens xumika,

McToaonorus HAYUHOrO Hecacaosarmt. MeToast HayyHoro nosanus 8 Xivud. CyvObekT M
0OBekT Hayudoro nozHanus. Iloctanoska npodacyel. Coop undopmaumm w naxoricHue dasxros, Munoresa
H €¢ DKCICPHMCHTATbHAS nposepka. Teoperutieckoe 0OBACHCHHC NOAVICHHBIX PE3vIbTaToB. MEIy Kitns u
JEAVKUMA.  DKCOACPUMCHTAIbHAA  MPOBCPKA  DOZYUCHHBIX  TCOPCTHUCCKIX — BBIBOAOB € HGIBIO
pacnpocTpaHeHA HX Ha Dofce WHPOKMil KPyr 00BCKTOB XHMINCCKHIT aHAINS, CHHTC3. MOJICHHPOBAHHE
XHMHMUCCKHN TPOLCCCOB M SBICHIH KaKk MCTOAd HAVUHOrO nosHauia. Hanoctpykryvps:.

Beeacnue B npocktnyio geareapnocts. flpockt. Tunsl u Buasl HPOCKTOB, 3Tanbl peanvzaluu
npoekta.  OcobeHHOCTH  paspaboTki  NPOSKTOB  (MOCTAHOBKA 1CICH, 1OABOP METOIMK. padora ¢
AMTEPATY PHBIMU HCTOMHHKAMH. O(DOPMICHHE H 3a10HTa MPOCKTA).

Merourmku  xuvnueckoii  unopyanun.  Tlouer  xuMuveckoit uudopMauHn 00 HAIBAHMINN.
BACHTHQHRKATOPAM. CTPVKTYPHBIM hopyyvaan. Paora ¢ Gasavil JauHBIX,

CorpeMeHHBIC (PH3HKO-XHMHMECKIE MCTOIB VCTAHOBICHHS COCTABA M CTPYKTY Phl BCHICCTE.

JeMoHcTpauHn,

57. Koaaeruus cpeicTs JaimuTh pacTeninii.
58. Kepamuseckiie vatepuaisl.
59. LsetHbic cTeKIA.
JaGoparopabi¢ 0NBITHL
27. Kaen.
28. 3HAKOMCTBO € MHHCPATbHBIMH ¥,100PCHHSIMI 1 H3VUCHHE HX CBOICTB,

10. XUMHS B COBPEMEHHOW HAVKE (4 u)

Ocobennoctnn  coBpemennoil  Havkn  Mcerozonorws  mayusoro  uccacaosanus  Mcerourikm
xumuueckoit nupopyammn. Ododuaromee nosropenne 3a kype 11 xaacca
Jemouncrpannn.
60. Iprvicpst PadOTHI ¢ XHMHYCCKIMHE DASAMM AHHBIX
Kontposasnas padora Ne 4. HUrorosas rontpoisras padora



