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HOSACHHTEJOBHAS 3ANMCKA

Pafovas TPOIPAMMa 10 XMMUH Ha YPOBHC Cpefpero odinero oOpazoBaMs
paspaborana na octose PelcpalbHoro 3aKold OT 20.12.2012 Ne 273-@3 «OB
obpazosanui B Poccunitckolt Delepanvuy, Tpe(oBannil K PesyabTaTaM OCROCHHS
(heaepalbHOI 00pPaz0BATE I BHOH OpOrpaMML cpeaHero OOLIEro
abpazosaua(@OIL COO), npeicrapIcHbX B (MenepalbHOM OCYIAPCTBCIHOM
o0pazoBarenhHOM  Cralaapre COO. ¢ vuyéron Konueimn 1penojasaHitl
yuefioro npedseta «Xumusiy B 0DpPazoBATEIBHbLIX OPFaHU3ANINIX Pocceuiickon
(Degepanu, PEATHIYIOUIMX  OCHOBILE oDpa3oBATeNblbLIE  [POIPaMMLL  H
ocHosHbelx  nomoskennit  «CrpaTterun  passHTHA  BOCOWTAHHA B Poceuiickos
Megepanui Ha neproa o 2025 rodar (Pacnopsaeuve Tpasureancisa PO o1
2905, 2015 Ne 996 - n.).

Nimusl Ha ypoBHC YIIyOIGHHOTO W3YHEHHH 3aHHMAST BAKHOS Mecto B
CHCTeME  ceTecTBelio-Hayunoro  obpazosams  yuwumxes  10-11 kraccos.
Mayuenne nOpciMeTa, peanmsyeMoe B YCIOBHAX suddepeHUHPOBLHHOTO,
MPOQMILHOTO  OBYHCIHMS, TPH3Ban0  obecneunts 0011e00Pa3OBaTeILHY) |
ODIEKYILTYPHYI0  HOATOTOBKY  BRIIYCKHUKOB  LIRO.IBL, HEODXOMMMYED 115
AATTTAIME MX K OBICTPO MEHMIONIMMEA YC IOBHAM HHIHI B COLAYME, & TaRae /il
OpoACIEKELHs 0DYUCHIN B OPIdaHIEALINNAX npoeccHona LbHOro vopasoBand, B
KOTOPBIX XHMUA SRISETCS 00N H3 TPHOPHTETHBIX AUCHH LTI

B nporpaMme 0o XHMHIM  HasHAUCHHE NPCAMETa W XHMMS Y IOy Yae T
MO/POSHVIO  MHTEPIPETAUHIO B COOTBETCTBME € OCHOBOUOTATAIOTIHMH
nonomenmsvi @1OC COO o B3auMOODYUIORIEHHOCTH LUACH. COdCPKAHNA,
PeTVILILIOB ODYUEHHA I IpeboBalui K YPOBHIO NOJOTOBKM  BRIIYCKIHKOB.
CBUACTENBCTROM [OMY SBISIOTCS CISAVEOUIHE BEINOJNAEMBIC IPOTPAMMOH 10
XHMHH (PYHELHH:

o HHPOPMALTHONIIO-METOAMYECKAS,  PCAH3ALHA KOTOPOH  00CCHETHBacT
MOy HEHHE (IPEACTARICHNN O X, COJCPHAHNI, o0Weild crpateruy
0GYHCHMI, BOCTIMTAHUA M PA3HM THL 00y YARIULMXCH CPEACTBAMI NPLIAMET,
WIYUAEMOrO 1B PAMKAX KOHKPETHOrO NPOQIIs)

o OPraHU3AIMOHHO-TIIAHHPYIOLIEN, KoTOpasn npeay cMaTpuBacT
onpencictye:; MPHIIATOE CITPYRTYPHPOBAHIA 1 [H0CACLORATENRHOCTH
n3yuchys yaefioro MaTepHaa, KONUUECTBEHILIX H Ka4YCCTBEHHLIX €0
XAPAKTEPHCTHE; MOAX0/L0B K (OPMHPOBaHIT COOepIKUTEIbHOH OUHOBE
KONTPOZ 1 OLEHKH 0DPaioBaTedbHBIX JIOCTHIRCHWI 00y HeiOWHRCes 1
]'!li;l['vﬂ{ﬂ}i HTOroRGH  arrecraniuy B 1[1".]‘[}'&!'3 CHHHOTO J"{_’JL'}",?LE[|.'."ICTE?I-UI[]IU!'O
AKIAMCTEE 110 XUMHH,

Mporpamva L1 YEAYOJNEHHOTO H3YHEHUT XHMHIL




e«  VOTAHABIMBART MHBAPHAHTHOC NPEIMCTHOE COACPIAHNT, ODA3ATEITBHOC
ANA MaYHellds B paMKax  OTAC/bLHBIX npogriel, npeayemMarpanac
pacipencicHie W CTPYKIYPUpOBAHHC €ro 10 KIactaM, OCHOBHBIM
COACPMRATEN LHBIM JTHITHAM {prisienaM Kypea,

o J@ET OpHMEPIIOE pACIpedciICHuE yueBHOI( BPCMEHH, PEKOMEHAYCMOTO
AT W3YHEHTSE OTACT BHBIX TCM,

o UpeAIAraeT LPHMEPLYRH  [OCICUOBATCILHOCTL  H3YHEHIA yebHoro
MaTepHand ¢ yuSToM NOPMKIL NOCIPOSust Kyped, BHYTPANPCAMETHRIN H
MEIRTIPEAMETHLIX CRs3eH]

e MAS] METOMMECKYIO HHTCPIPETAUNIO LSl M 3a/1ay iy eHHA [IPSaMETd
Ha YruyBIEHHOM YPOBHE € YHETOM COBPEMCHHBIX MPUOPHTETIOB B CHCTEML
cpeaHero  0DIero  oopasoBallng, COJEPIKATEIBHON  XapaK I ePHCTHRY
MNAHHPYEMLIX  PE3V.IBTATOR  OCBOCHI QCHOBHOH  00PazoBATC.ILHOH
MPOrPaMMbl CpeAHero O0LILET) OOpa3OBAH A (MHYIOCTHBIX,
METAIPEIMETHBIX, NPEIMETILIX), & TAKKE ¢ YUETOM OCHOBHLIX BI/IOH
yueBHO-103HABATE/ bHBIN  AeHCTBAN ODYUAROLICIGCA 1O DCBOSHHIO
CONEPKAHUA DPejIMeTa.

Mo meed HAZBAHHBIM HOZMUHSM B OPOIPAMME HO XHMWKH OPCIyeMOTPeHa
[peeMCTBEHHOCTL ¢ ODYUEHUEM XWMHH  HA  YPOBHE  OCHOBHOTO SIDIERY
obpasosadus. 33 npedenavu VETANOBIEHHOH  MPOIPAMMON 110 XHMAI
o0s3aTeNnbIOR (MHBAPHAHTHON) COCTARNINIOWEH COASPICAIS yuelHoro npe/iMeTa
«XUMHS»  OCTAGTeS BOIMOKHOCTL BEIDOPA €10 BAPMATHBION COCTABIAIOLICH,
KOTOpasl AOMKHA ONPCACHNTECH B COOTRUTCTEHN ¢ HANPABICHHSM KOHKPETIHOIO
npodns 00y HeHHS,

B COOTBOTCIBUM ¢ KOHUENTYAnbHBIMM nonouennamu Groc COQ o
HazNaUeHHn MpeiMeToRr GazoBoro W yriyOaEHHOIO VpoRHER B CHCTEME
suypepetlpoBaHBOI0 ODYUCHHE HA YPOBHE CPCIHETO piiero oodpasopaliny
UMM Hd  YPOBHE  VIAYOASEHNOrO  MEyUMEHHA  panpapach Ha o peallid3alio
NPEEMCTHEHHOCTH € TIOCHEJAYIOUIMM  ITanoM  MAodyHeHHA  XHMHACCKOTO
00pasOBAHIA 1§ PAMKAX W3YHCUMS  CTICLMEILHBIX  CCTECTBCHHO-HAYHHBLX 1
KUMUTECKHX JHICHIOINIT B BY3aX ¥ OPTAHM3AIIX CPE/JHETO MPodecCcHoiibHOTO
obpazosarus. B wrodl cmasm W3yuenwe TnpeaMcra A X UMY OPHEHTHPOBAI
NPCHMYILECTREHHO  Hd pacluupenne o VITIYONEH e  TEeOPeTHIeCkon ¢
HPAKTHYCCKOR TOAMOTOBKH 00y HAIOLLHXCH, BLIDPABLIHX L‘thpe:luuéHHb]ﬁ rpodnis
0OVHEIIHS. B TOM YMCIIE ¢ MePCACKTHBOI NOCHEIYIONICIO NONYHCHNA XHMHUECKROTO
ODPAZOBAHNA B OPraHU3alMX NPOQPEcCHOHAIBIOND obpazosanud. Hapsgy ¢ oTHm,
B ceere rpebosanunid MTOC COO & ananupyeMbiv  peaynbraras OCBOcHHA
drejiepaiipHOR  0OpazoBATELHON  OPOTPAMMEL  CPe/IHETD oD1Iero  0OpUINBAHKUS
pivuenne mpeamera  «XHMHs»  OPHEHTHPOBAHO TAKME HA  PCEIISHMC saldd




SOCTIHTAHNS W COUMATRHOIO PassiTHs 0DyUapWKXEd, 11a QOPMHPOBALIHE A 1IHX
OBLICHATE/ L IEKTYATBHBIX ¥MCHUH, YMEHHH PalHOHAIHSalHH yyeDHOTO TPYAd |
O0OBIEHHEIX  cNOocoD0B  ASATCHBHOCTI,  MMEHOIHX METHC LI L HAD LI,
HAINPEAMCTHBIH XapaKTep.

CocTaBISIOUIMHE NIpeiMeTa « XHMHII» HA YPOBIHe yriyOAENHOTO M3YHCIIUA
scTaroTes  VITyOICHHBIC  KYpPCbl «OpranpHeckat  XuMug»y @O0 ¢
HeopraHuueckas xumusi». [Ipn onpecienini oAXO08 K OTOOPY 1 CTPYKIYPHOH
QPraHi3alie  CONEIRalUA DTHX KYPCOB B OpOrpamie 0O NHMHW 33 OCHOBY
ipinsTel nogaomenu O1OC COO o pazmausx HazoBoro ¥ yriy0adiHoroe
VPOBHEH H3YICIINS TIPCIMETA.

OcHoBpy Copepmalul  Kypoon aQOpranpyeckas  XuMHay» W «Obmas o
HeOpraliecKas XHMus)  COCTaBIBIET COBOKYIHOCTH MPCAMETHRIX  3HAHMIT |
yMelnil, OTHOCALIMXCA K 0a30BOMY YPOBHIO W3yHCHMA npeaMetd. JIrd CHeTeMd
SHEHMI [I0YHACT ONPEIEAEHHOE TCOPETHYECKOL  HOTIO-THEIIIL, MO3BOMAIOIIEE
OCOZHAINO  OCBOHTL  CYLICCTBENHO  DONBWMH  00BEM (HAKTONOTTHCCKOTO
mMaTepiata. Tak, Ha YriaybadnHoM YpPOBHC H3yHCHUA TTPREAMCT obecieyenu
BOAMOIHOCTL  FHAYMTENBHOIO  VBe/MYeHus 00hEMa 3HAHHH 0O  XHMIHECKHX
ICMEHTAX 1 CROWCTBAX MX COC/MHENMH HA OCHOBE PACLIMpEHHA H YTy (L IeHHA
HPEICTARIEHIH O CTPOSHHH BEILSCTRA, KUMHHECKOH CBA3H M 3AKOHOMEPHOCTHX
MPOTCKAHIS PEaKLIi, PACCMATPUBACMBIX ¢ TOUKH SPEHITA XUMMUYECKONH KHHCTHRH
u o orepMoanHaMuKK.  M3yueHHe  HEPHOIMHECKOIO  3aKOHd K [Meproanuceron
CHCTEMD XMMHUYECKHX DICMEHTOR DasnpyeTes i COBPEMCHHBIX
KBAHTOBOMEXAHHUYECKHX [PEACTABISNIHAX O CTPOSHNH aTOMd. XHUMHUECKAH CBAZL
OBLACHASTES ¢ TOUKH 3peHUs IHEPTCTHIRCKHY H3MCTIEHIH npy &€ oOpazoBaHun H
PAIPYLLCHUM, & TAKKE ¢ TOUKH 3PEHI MCXaHHIMOB eé obpazosadis, Mayuciine
TUTIOB  peakupil  A0HOTHACTCH  (QOPMEPOBAHIEM npejcTaBicHiid 0D
IMEKTPOXUMHUCCKHX MPOLECCaX 1 AILKTPONHIC PACMIABOB H PACTBOPUS BCLLICCTE.
B Kkypcee Opranuueckoi XHMHW HPH PUCCMOTPCHHN PEAKIMOHHOH CHOCODOCTH
COC/IMHEHMIT vIenaeTes 0co00e BHUMEHUE BOIPOCcam OO ACKTPOHILEX APPCeRTax,
O B3AUMIIOM BAMSIIUI @TOMOB B MONCKYIAX U MEXallM3Max PeaKkLuii.

Ocoboe  3HAYCHHE HMeer To, 4ro  Ha  COACKAHHe KYypoOh  XHMHH
VI OIEIIOID YPORHS HIYUCHIA 4N KITaccos ONpeac:IEHHOND MPOgILs (FIABHBIM
o0paioM  Ha X CTPYRIYPY W Xapakrep NOUOTHENHIT K 0DMel  CHeTeM
MPEAMETHBIX 3HAHHIT) OKA3LIBAO T BAHAHHE CMEKHBIC HPEAMETL Talg, HAnpuMep,
It COMEPMAHMK NPC/METa 18 KIacton XUMUEO-(puzHHecKoro npoduas HoIbioe
aHayele BVIYT UMETh JIEMEHTH yUebHOIro MaTepnaia no obmel xumun, pu
WiVHEHITH TIPGAMETa B JaHHOM  CIyHac akieHT OyaeT ciaenan Ha O0NHOCTL
METOIOR 11O3HAHHS, OOLUHOCTEL 3AKOHOB M TEOPHit B XUMUU H 1 (DH3AKCE: ATOMIIO-
VOICKYIAPIas Teopia (MOJEKYIspHas Teophs B (rauke), 3aK0HLI coxpalieHi




MACCHl W DIEPTHH. 3aKOHBl TEPMOAMHAMUKI, AICKTPO.INIa, IpCUCTaR/IeHHA O
CTPOCHAN BCILECTH 1T APY FOC.

B o ke BpeMs B CO/ACPIRUHMNI  PEAMETd A7 KIaccon  XHIMHKO-
SuoqorHeckoro ipodust DoJBLIMI Y ACHIBHbIH BCC Gyact UMers OpraHndecKas
xjiMug. B 9Tom  coyuag  IPeIOCIaBiseTceA  BOZMONNOCTE AT ooaee
GGCTOSTENLHOTO  PACCMOTPCHUS  XHMHUECKOH  OpraiiHsaliy KETIM  KAK
GHOIOIHUECKOi  CHCTEMB, B COCTAR KOTOPOH BXOJAT, K TMPHMERY. raKue
CTPYKTYPHBIE  KOMIIOHEHTHI, KAk IHIIHABL, OenrH, YrIepoibl, HYKIEHIOBbIC
kucnotsl ¥ opyrue. [pu 3ToM 3HaUM 0 cocTane o CROIETBAX TIpeACTanNTENCH
OCHORILIX  KHACCOR OPraidieckux BCIIECTR CAYIRAT OCHOBON  ANd  W3yHCH
CVIHOCTH [TPO1ECCOB (POTOCHHTEA, ABIXAHA, T HILERAPEHWS .

B pnade  (GopMHpOBabMs  OCHOE 1dY1HOIO  MHPOBOISPEHAA. OCBOCHEA
OBLIENAYHLIX METO,10B HO3HAHMH M ONLITA TPAKTHYECKOTO HPUMUEHEHHH HAYY LI
sHapui U3YUSHME peiveTa «XUMMH» Ha VETYOJNEHHOM YPOBHE OQCHOBAIIO Ha
MOIKTIPCAMETHLIX  CBSBSX € YHEDHBIMU  [1PEIMETAMH, BXOUILMMH B COCTAR
HpeaMerHbix  obaacreil  «heTeCTReHRO-TIAy HHbIC npeiMeThin, «Maremarnka H
uidpopmarngan 1 «Pycekii A3LIK I IHTepaTypan.

Ilpr wsydeHnn y4eOHOTO peaMeia «XMMHA» HA YINYOICHHOM  YPOBIC
TEKE, K4K HA2 YPOBHE OCHOBHOIO M CPEHETG obuicro obpazosaliyy (Ha DA30BOM
YPOBIIC), 3a1aueill TCPBOCTCIEHHOH SHAMMMOCTH SBIACTC ropMUpOBAHHE OCHOB
HAVKH XUMWA  KaK ODNECTH  COBPEMCITHOTO  CCIECTHOSHALIRMA, APAKTHHCCKOM
JesTeIbHOC T HSA0BEKA W OIHOMO W3 KOMILOHCHTOE MHPOBOH KyIBTYPhI. PellieHne
yroi sagauan na yravOoEHHOM  VPOBHE  MU3YHEHHS  [IPCIMETd lpednoiaraet
PEATHIAIMIO THKHX LCHeH, KaK:

« (pOPMUPOBAHHE 1PEACTARICHNH: O  MATEPIRLILHOM eqMIICTBE  MHpa.
SAKOHOMEPHOCTHX | MO3HABACMOCTIH AR ICHHH IPHPOILLL, O MCCTE XM B
CHUTEME CCTECTBONHBIX nayk n e Beaylueit pomu B 0DCCHEMCIMA
YCTOMUBOIO  PassuTHa  HeldoBeuecTsal B PELICHITH HpoGaen
O TOFHUCCKOM, SHEPreTHieckoll U nuiesoi He3onactocTi, B pasBITu
MEAULH L, COAHHE NOBRX MATEPHATIOR, HOBLIX HCTOHHUKOR SHEPIH. B
ofecneyeHHH PAHOLANLHOTO IPHPOAOHOILIGBAHIA, B (popMUPOBAHHI
MHPOBO33PEHMT W 0DUEH Ky JBTYPLl HETOBUKA, & TAKIKC AROAOTHUECKH
GBOCIOBAHHOTO OTHOMICHHS K CBOEMY 30N0BBIO B IPHPOAHOA CPeie;

. GCBOGHHC  CHCTOMBI  3MAHWIA,  NeKAIMX B OCHOBE  XUMWUCECKOI
COCTAILIFOLLCH COTECTRCHHO-HAYYHOT KapTITHBL MUPa: (y HIaMCHTadbihix
OO Iui, 3aKOHOB M TEOPHH XHMHH, COBPCMCHHBIX NPEACTABIELMH O
CTPOSHUM  BEIIECTBA HA  PAsHBIX  YPOBIISX ATOMUIOM,  HOHHO-
MOTEKY/HPHOM,  HAZMOJACKYIAPHOM, 0 TEPMOAHHAMHHUECKHR N
KHHETHHCCKMX 3aK0OMEPHOCTHX [OPOTEKaHA XHUMHYCUKHX peaKui. o




XUMHHIECKOM PABHOBECHH, PACTBOPAX H IHCHEPCILIX CHETEMAX, (0 OOLLKX
HEVUHBIX IPITHUHIEX XHMHYSCKOTIO [TPOM3BOACTE,

o hopMHpOBAHHE ¥ OOYIAIOMXCA QCOSHAHHOID MOHYMaH N
KOCTPCOOBALIIOCTH  CHUTEMHLIX  XHMHHECKHX JHapMiE a4 o0baACHCH s
KIIOUEBBIX Miell o 1poBIeM COBPCMCHHON XUMUH, Ad ODBACHCIIHL H
HPOTHOBAPOBATINS ABNCHHI, UMEEOLIMX eCTECT BEHHO-HAYHIYIO MPHPOLY
FPAMOLIIONO PeLIRHNA TTPODIICM, CBA3AHHBIX C XUMUEH. NPOIHOZHPOBAHIA,
AHA3A M ONEHKH ¢ O3 SKON0IHIecKkol H301aCHOCTH O 1¢/1C TBH
OLITOBOH M TIPOM3IBOACTBEHHOH J8ATCILHOCTH HEJOBCKA, CHHSAHHON ¢
KUMHUECKHM  IPOM3BOICTROM,  MCHOABIOBAHHEM U nepepadol Koil
BEILICCTB,

o viuyBnenue  mpeacTamieHiil 0 HAYUHBIX - METOMAX MO HLHMS,
HEOOXOIUMEIX T8 HPHOOpeTeHa YMEHHH OPHENTHPOBATLCH B MHMPE
ROLIECTR M OOLICHEHMS XHMHUCCKMX SAIIEHMI, WMBIONMX MECTo B
NPUPOJIE. B OPAKTHIECKOH JeATCIILHOCTH 1 HOBCE,HEBHOH HH3HE.

B pmaie peamHialii NCPBOOHEPC/IHBIX  BOCHHTATCILHBEX M PA3BHBAROLINX
(VHKLMIE HENOCTHOH CHCTEMBL CPC/HETD O01ero 0DpazoBalius OPH H3YUEHIHH
mpejivera  «XuMus»  HA  YIIYOREHIOM  YPOBHE OCODNVID  AKTYAIBHOCTE
HPHOBPLETADT TAKHE LEMH 1 salatil, KK

e BoChWlaHpne vOeRIENIOCTH B O3MABASMOCTH  SBACHHA  [PHPOJIEL
VBAKEHHA K JIPOIECCY  TBOPHIECTBA B OOMACTH  TCOPETHYUCCKIX M
NPUKIEAAHBIX HCCHRTOBAIIME B XHMHH, (hopMHpOBAIIHE MHPOBOIIPCHHA,
COOTREICTRYIONIEI) COBPCMEHHOMY YPOBHIO PA3BUTHA 1Ay KN,

s pAZBMIHE MOTHBAUHE K OOYUCHHIO M TIO3HAHUIO, criocobpocTel K
CAMOKOHTpOIKO T CAMOROC N TAHRIO HA  OQCHOBE  VCBOCIINS
OO LIEHS/IOHEHECKIX 1IEHHOCTCH,

o PAZBHINE MOZHABATEILHLIX HHTEPCCOB, HHTEMLICKTYATLIEIX 1 TEOPUCCRHX
criocodrocTeil  obvaaiommuxed, GopMHEpPOBAHME ¥ HHX  COZILIEIBHOIO
OTHOWICHHS K CaMOO0pa30BAHHI0 1 HCIPEPSIBHOMY 00PasOBaHIID Kk
VENOBHIO YCOCWNOH MPOHeCccHOHaNBION 1 OBILCCTEEHHON JeNTeIn OCTH,
OTBCTCIBEHHOIO OTHOIICHHS K CBOCMY 3A0POBEI I [I0TpedHOCcTH B
FIOPOBOM ODpase HH3IH]

o (POPMUPOBAHME YMEHHIT 1 NABBIKOB PaiyMHOTO HPHPOLONO.Ib3OBATTH.
PAIBUTHE 3KOTOCHYCCKOT KYIRTYPBL IPHODPC IEHHE OlIbITa ODLICCTBEHHO-
NOJICIHOR DKOI01IHECKOT e TeTbHOCTH.

OGInee HUCTO YACOE, TTPEIVEMOTPEHHBIX I8 HIYHCHH XUMUK 11 YTIYOICHoM
VPOBHE CpeaHero obIero o0pasoBaHid, COCTABIIET 272 yaca; B 10) kmacce — 136
yacos (4 vaca B neaeln0), B 11 knacce 136 vacos (4 4aca B HELL. IO ).




COJMEP/KAHUE OBYYEHMS
10 KIACC

OPTAHUYECKAS XHMHI

TeopeTnuecKie OCHOBLI OPrafmiccKod XHMIM.

[lpenmer W 3HAHCHHE OprAHHYCCKOR  XHMEM,  TIpeAcTaBiciiie o
MHOIO0BPAsHY OPTAHMYECKHX COETNIICHHUTL

DACKTPOINOE CTPOEHHE dTOMa  YINepond: OCHOBHOS 0 BO30V UG IEHHOE
COCTONHI. BBAISHTHLIC BO3MOMKHOCTH aroma yraepojd. XHMHUeCKds CBiA3b B
oprapuHeckuy  coemunenuax.  LHoel  ruOpuansalin aroMIrbIx ophuraies
yriepona. MexanniMel 00pazoBaHns KOBANCIITHOI ensisi (OOMEHHBIH W LOHOPHO-
auenTopipil).  Tuibl MDCPEKPBIBALIHS  ATOMHBIX opoOnTaneH. - M T-CBAZM.
Oaunaphast, anoiinag 1 rpoinas ceazk, Cllocodnl paspbisa cos3ed B MOICKY1ax
opraniugckux  Bemeers. Howstue 0 cBOOOIOM  paanKane, nygigogie 1
31eKTpodiLne.

Teopust  CTPOCIIM  OPAHMIECKNX  COSAMHCHAI AM. Dbyraepoba w
coBpeMelible MPCICTABACHNS O CTPYKTYPE MONICKYT, 3HAUEHHC TROPHH CIPOSHIA
opranmueckax coeannenuid.  Monexynapiusie 1w CrpyKTYpHbIE (HOPMY b,
CrpyKTypunie  QOpMylisl  PasiMUHBIX  BUIOB!  Pa3sEpHyIad, CORpaluénnas,
creneriias. Mzomepus, DBaunl  M30MCPHE:  CTPYKTYPHAs, [(IPOCTPUAHCTBEHIAA.
DnekTpoHHBIE HPPEKTb B MOTEKYNAX OPraiu-eckiX COL/AHMHEHNH (MHIYKTHBHbIH
W ME3OMCPHBLT dPderTEL).

lIpejerasienie 0 KIacCH(pUKALNKM OPraHuyecKuX  BEHIECTE. Howatie o
dyvigoHaLHO rpyrne. FoMonords. FoMOI01ueCIue pset. CuerematuyecKas
HOMEHKIATYPA OPTaliyCCcKIX COC (MHEHILH (TUPAC) » TpUBHAILHBIE Hd3BAHKA
OTACLHBIX TPEACTABHUTENEH,

Ocabeinoet 1 C1accH@URALIMS Oprannyecky peakii. OruclnTentio-
BOCCTAHORBMTE ILHBIE PCAKIIIL B OPIAHITTECKONW XHUMHIL

DKCHEPHMEITAIBHBIE  MCTOMBL  HIYHCHHA BCUIWECTE W X NPERpaeHuil:
03AKOMIEHHE ¢ 00pazuaMy OpPraHHYCCKUX BELICCTB W MaTCpHallaMi 1la  Hx
OCHOBE, ONLITHE MO TIPCBPALIGHHIO OPTaHHUCCKMX BEWCCTE NP [TdpesaHnn
(mnasaenve, O0VTAMBANNE W FOPeHng), KOUCTPYHPOBALC MOIEICH MONEKY
OpPraHHYeCKITN Bl UeCTs,

Yiiesodopol.

Angatinl | 'oMonornucckuil pag ankanoB, odLas GoPMyna, HOMEHKIATYpa H
HIOMEpPHA. IIEKTPOIIIOE ¥ NPOCTPAIICTBEHHOC CIPOEHHE MOJICKYT AIKaHOB, sp -
PROPWAMALHA ATOMHLIX opduTaNell Yraepold, o-Ceaib, DH3HIecKue cBOMCTBA
ATKAHOB.




XIMUUECKHE CROMCTBA 4ATKANOB; PEAKUWH 3aMeLICHUA, H30MEpIIaling,
NeryPHPOBALI. UMKIH3AINKE, THPOINSA, KPCRITHIE, ropenns. lpencrasaciune o
MEXAINZME PEAKIMIT PAAHKATLHOTO SUMELIC M.

Haxoskaelne B ipuposte. Crocodn! 10IyUeHUS 1 NPUMERESHNE ATKAHOR.

Lk oankasbl. OBmas Gopyyia, HOMEIKIATYPa U HIOMEpHS, OcodeliocTy
CTpoCHMs 1 XHMUYECKHX cROBCTE  Manbix  (UMKIONponal, LHKI00YTaH) W
OORIMHELN {UHEIOUERTALL, THKIOTEKCUH ) UHKIOAIKAHO, Cnocodsl 1OAYYeHHS W
MPMMEHCHHE HK I0ATKAHOR.

Aqkensl oMonoruieckuil paj ankeios, obwas Gopmyna, HOMEHKILTYPA.
JUEKTPOHHOC K POCTPAHCTBCHHOC  CTPOCHHC MOMEKYT  aldKeHOB, Sp-
CHUEPUANSAIMS A1TOMHBIX opDuiaici yrnepoda, o- H f-CBAS. CrpyxTypuast H
FCOMETpHHECKAs  (LIMC-TPAHC-]  H3OMEPHIL (hu3mHecKHe  CBOHCTEA  QIIKEHOB.
NpMiUeckHe CBOHCTBA: PeaKilMy OpPUCOBIMNESHUS, 3aMEUIEHHS B o-1I010KEHe
Npd ABOHHOM CBA3M, HOIMMCPH3AIMI B OKHCISIHIL, | Ipaguno MapkOBHWEOBA,
Kauccrseliible Peakiuiy Ha ABOHHYIO CBi3b. Crioco0nl MOJyHeHnd W MTPUMEHENHC
HIIKETIOn,

Anraiuensl. KiaconhuKais anka ienon (CoMnpsikeiibe, M30JHPOBanHbIe,
kvt auposanieie). OcoBeHHOCTH MCKTPOHHAID CTROCHILA ¢ XHUMMUHECKHX CBOHCTH
COMPsEHHLIX  AMCHOB, 12-  u | 4-npucoequuenue,  [omumepusaiins
CONpSUREITIBIX aneHoB, Cnocobnl HoAYHCHIS i IPUMCHEHUE AINATNEOE,

Ankuabl. | oMOTOrHUECKit pad AIKHHOB, 00Was (POPMYIIA, HOMEHRIAIYPA H
MIOMEPHH. DIEKTPOHHOE W [POCTPAHCTBEHHOE CTPOSHHE MOTCKRY-1 ANKHHOB, Sp-
uGpUaMsania aToMHLIX opburaiell yriepoa. (MI3MUECKIe CBOACTRA ATKHITOB.
XuMuueckue — CBOHCIBA:  PeaKuMu  OpucOeIMiicHMA,  AMMCpUsalnn M
TPHMEPHIAILNIL, OKHCIeHNs. KHenoTHbie CROVCTBA aJIKIHOB, HMEIOHIHY KOHIEBYIO
TPOITHYIO CBA3E, KauecTBCIHbIE PCaKIiiy Ha rpoiinyio cesih. Cnocolsl Moy HeHn
W TIPHMCHEHIIC AIKIHOR,

ApoMaTHyeckHe ¥ ILIRBOLOPO b (apedbl). [ OMOMOIHIECKHIT Pl Apeton.
o0uas GOpMYIa, HOMEHKIATY A H HIOMEDIH, JASKTPOHHOS U [IPOCTPUHCTBCHHOE
CTpOCHNE MOJICKYNBL OCH3ONE. (PU3HHCCKHE croficTna  apenon. XHMHYECKHL
CROHCTEA Gen30Ta 1 Clo FOMOIOUOB: PCAKIHY 3aMellen s B DEB0IBHOM KOIBLC 1
VITIEBOAOPOAHOM PRIMKAIC, PeaKiiMi MPHUCOSHHCIMEL,  ORICISHIT FOMOIOIOB
Hensona,  lpeuerarienue 0D OPUEITHPYOUICM JeiicIBIKE  aMecTHrelell B
GEHZ00LHOM  KOULUE Hd  [IpHMepe  aNKHILHBIX  PaLAHKAN0R, KApOOKCHILHOH,
FHAPOKCHIBHOMN, aMHIO- U HHTPOrpyniiL, aToMOB Fal0reHob. Ocodennocr
wuMAdeeKHX ceolicTn crupoad. [Nodumepusanus crupod. Criocodhl nonyUeHHa H
MPHMCHEHIE APOMATHIECKHX YTTIRBO10POIOE,

Mpupoanii raz. onyTHEC ned)TsHbIC [A3BL. [ ledyre 1 € MPOHCXOMKICIHLE,
Kasennsiii yroas u upomykrns éro nepepadorki. Crnocodn nepepadOTKH Hed 1




HEPCTOHKA, KPEeKUHT (repMuuecKHil, KaTAJHTHHCCKUH), pHQOPMIHD,  THPOIHS,
[ lpoaykrel mepepaboTky HeQTH. UX TPUMEHERRE B MPOMBILUIEHITOCTH ¥ B BLITY.

| 'eHeTH Y eckas Cof3h MUY AU HEIMY KIACCAMH ¥ ITIEBOLOPOIIOE.

IneKTPOHIOE  CTPOCINE  TUIOTCIIPOMSBOITIBLY VITTeBOIOPOI0B.  Pearii
JAMEIeHM  PATIOTEHa  HA  PHIPOKCOTPYUINY,  HETPOTPY LY. LHAHOTPY HITY.
amuporpyniy. Jleficrade 1a  raorCHHPOMIBOLLILIC BOAHOIO U CIHPTOBOIO
pacTBOpa WETOHH, BaapmosleiicTsae JIHTAanoIeHalKaHOB ¢ MAarHACM 1 HHHROM.
[Monsive 0 MOTATTOOPIaTHHECKHN COEMITHEH X, HenoasiosaHie
FALTOFCHUPOHIBOONBLIX - YIZIEBOJOPOJ0OE B BBITY, TONHHKC I HPH CHETESE
OPraHiHecKIIx BeeCTs.

JKCOCPAMEHTANLIBIE METOAL H3YUEHHs BRLICCIB W HX ([PERPALLETIH A
nayHenue PUINIeCKHX CBOUCTR yITEBOLOROIIOE (pACTBOPUMOCTE), KAYECTBUHHDBIX
peakinii yIIeBoJopOiOB PR THYIILIX [IACCOR (oBcctipednsanne HPOMHOR WK
HOUHOH BOARL. PACTBOpA lepManrapara Kalid, R3AUMOIEHCTHE  alleTHICHE €
AMMHAYHLIM  PACTBOPOM  OKCHA@  cepedpa(l)), KaueCTBCHHOT oOHApY HEINe
YIIepod W BOZOPOZA B OPTAHHHYCCKUX  BCIIECTHAX, NOTYYCHHE  THISHL ¢
MEVUEHHE €00 CHOFCTR, O3HAKOMICHHE C KOJLICKILAMH aHedion o «¥rones, ¢
oOpaziaMe  1UIacTMACE,  KaydykoB W PediHblL, VOICIMPOBAHUE  MOJCKY
YIAGHOAOPOAOB M TANOTCH IPOU3BOAHLIX YTACROAOPO/IDE.

Kic. 1opojcoiepsatne 0pramuicckne CoelHHen.

[lpeienniibie  OLHOATOMEBIE  CIHPTDI. CTpoeHHE MOICKYT (Ha OpUMeEpe
MeTalloda M 3Tanoaa), | oMOnorHuecKHi  pal, obLas  (POPMY A, HIOMEPHA,
nomesknatypa M knacendukaurs.  Puanueckie CROWCTRA  MPEIClbHBIX
OTHOATOMHBIX COMPTOB. BOIOPO/HBIE CBA3M MEKIY MOJCKYIaMB  COMPTOS.
NUMHYCCKME  CBORCTRA: PCAKLME  3AMEIICHHA,  JErHaparalini.  ORHLICHKA,
BIANMO/IEHCTRME ¢ OPraHdHMCCKMMEU W HCOPTalHUeCKuME  KHCIOTAMIL
KauecTselnas PEakiiia 1 OHOATOMHEIC CITIPTLI, JIEHUTEAE DTaHomd i METalo-1a
Ha oprauusy deoseka. Crocobut NONYHEHHA W MPMMEHCHNHE QH0ATOMIILIX
CIIHPTOB,

| IpocTeic HQHPbI. HOMEIKIATYPE W H30MEPHA. OeoBelnocT (PM3HYCCRUX 1
XUMHUECKHX CBOHCTR,

NMoroaToMibe ChupThl — FTHICHILTHKOAL o TIHUEPHIL DusruecKne
CHMHUSCKIC CBOMCTA; PEAKIIHA 3AMEIIeHNs . B3AUMOIRHCTRHE C OpraHHHCCRITMHE
H HEOPraHWHMECKUMH KMCIOTAMM, KaueCTBeHHA PeaKiinl i MHOTOATOMULIE
cmipThl. TIPEACUBACIME O MCXAHN3ME peakLiMh HYIICOMUILHOTO SaMELICT .
JleHeTrBHE 11 OPTaHH3M  HCIIOBEKA. Crnocodsl  Dogavdenuy M [IPEMEHCHHIE
MHOTOATOMHBIX CHHPTOB.

Menor. CTpocHUe MONEKYIBL, B3AUMHOC BIWIHUE FWAPOKCOIPYIIILL 1
BensoasHOro sypa. @usnueckue cpojicrsa derona. (OQecoBeHHOUTH XUMIHECKHN




egoiters  Qenona. Kauccrselibie peakiui Hd drenion.  ToKCHUHOCTE (heHOIA,
Crocodp 1H0IyUeHHs | [IPUMEHEITHE (fenofa. PeropOPMAILBICT AT CMOIE.

[CapBOH HIBHLIE COLIMHETTHN — AlIBIACTHIEL M RETOHbL IeKTPOHHOC CTPOCHHE
kapBOHUNBLIOH TpynnLL. [OMOTOrHUSCKUE PHilk ALASTHIOB W KETOHOB, 0&LLas
GopMyIa, HIOMEPHH B HOMENKIATYPI. (DUAMHCCKHAE CBOHUTEA AIbACIHIOR H
ceronoB.  XAMHuecKMe  csOlicTBA  AlBICIHAOB M KETOHO: PeaKLdH
npucoeditHerus. Qruciciine albIerios, KAYCCTBCHHBIC peakUHK 11a albierninl.
CriocoBsl OIVHCHIST W IIPAMEHEHIE ANK/IEFHA0B B KETOHOB.

() HOOCHOBILIE TPEATLIILE KapholOBLle KHEIOTHL OcodeniocT Crpoein
MOEEY N Kﬂpl]{}HGBI:]\ KFCILYL, M FOMTPHH T NOMEHKIIA Y P, PyiHdecKHe CRBOHCTREA
OMIOOCHOBHEIX IPEACHBHBIX KAPOOHOBLIX KHMCIOT. BomnopoaHnbie CBAH MEHGLY
MOZEKV UMM KApBOHOBBIX KHCIOT, XHMHICCKHE CROHCTRA KMCHOTHLIE CROHCTEE,
peaKiisg  YrepHPHKALMH. PCURLAN ¢ YHACTHEM VIZICBOLOPOAHOIO.  PallHKdlIE.
OcoBennocTil  cBodcts  Mypasbuioll  kuenotnl.  lloaThe 0 UPOHIBOIIILIN
KapOOHOBRIX KHCIOT — CAOHIRIN spupax, Muoroodpazue KAPOOHOBLIX KHCIOT.
OcoOelHOCTH CBOICTE HCNPEIeibHBIX W APOMATHHCCKHX KapOOHOBBIX KHCAOT,
JHKAPOOHOBEIX KHCIOT, PHIPOKCHKAPOOHOBLIX KMCIOT. |IpeacragiTeiiu BLICILIX
KAPOOHOBBIX  KHCIOT: CTCAPHHOBAN, TAllEMUTHHOBAMN, OICHHOBAS, JHNOACEAH,
aimpaenoeas kucao sl Cnocodnl HOAYHEHIA U IIPHMEHERITC KAPDOHOBBIX KHCIOT,

CaomHbie 3gupsl. [oMONOrHUecKui pad, oOwas GopwMyta, H3IOMCpHA H
poMercaTypa. @uznaeckie 1 XHMHICCKHE CBOMCTBA: THAPOIH3 § KHCAO0H |
LICNOYHON cpele.

Jnpet. CrpugHne, (QU3HYCCKIE W XIMIHCCKIE CBOMCTBA HUPOB: THIPOIH3 B
KUCHON | meiounol cpede. OcobeiHOCTH CBOHCTE HWHPOR, COACPARANINL OCTATEH
HCLPEICALHBIX FKHPHBIX KUCHOT, JKHPLI B 1IPUPO;te.

MBLIA KAk COMI BLICHHX KAPOOHOBRIX KHCIOT, X MOIOIEE ACHCTBHL.

(0 1as XxapakTepHCTHRE ¥ ITeB0/0B. JCnaceHpiaLiig yiaeBo1os (MOHO-, K-
i noarcaxapuabl). MoHocaxapuinl FHIORO3E, (bpykTOsa. TanakTosd, pudosd,
JesokeHpubo3a. MusudecKue CBOHCTEL M HAXMAICHIC 1 npHpoie. PorocHITes.
X HMHUCCKIE CROIACTBA 1LIHOKO3LI PEAKIMKE € YUUCTHEM CUHHPTORBIX 1 A LRI H/HOT
TPYil. CIHPIOBOC H MOTOUHOKMCIIOE opowenye. [IpHMEHEHHE TIKKO3BL, CC
SHAMEIME B SKIHeIesTe ILHOCTH oprannsMa. Jducaxapriipl caxapod, MaleTosa i
naxroza. BoceTanar i MBalone B 11CBOCCTANTUR IHBAIOILKME JIHCaxaph,Lbl. Mnipomis
aucaxapiios, |axoxacuue B Ipupoac U npHMeieHie, | fonucaxapiiibic Kpaxmall,
rmkored W uenmonosa. CrpoeHHe MaKpoMOdeKYl Kpaxmdlia. FIMKorcia
HENTION0sh,  MHIMUECKHE CHOHCTHA KPaXMaia W UEIIOJI03BL  XUMPHCCKIE
CBOICTBA Kpaxmaiil FHAPOAME, KaueeTBeHHAs Pearkiiil ¢ MOJA0M. X UMHHCCKME
CROMCTBA UeM 003l THAPONMS, NOAYHCIHE HPHPOB LEUIHON03LI. [Moustre 00
MCKVCCTBECHHbBIX BO.IOKHAX (BUCKO3a, alETaTHBIA 11ENK).




IKCNePUMEHTAIBHLIC MCTOIB U3YHEHUs Belects I MY MTPCBPALLCHME;
PACTHOPAMOCTE PAZIMTHBIX CIHPTOR B BOJLE. B3AEMOIEACTBUC FTAI0NA ¢ HATPUEM,
oRUCICHIE FIIA0BOTO Clupra B aibicrid Ha packanGHHON MCHOR LIPOBOJIOKT,
ORHCIEIHE FTHIOROTO CHHPTA AUXPOMATOM KA THA (BOIMOKHO MCIIONL30RAHNE
BUASOMATEPHATIOR], KAYECTBEHHBIC PCARLIN  HA  AlBACTHAN (¢ IHIAPOKCHIOM
apaMumncepedpall) B FHAPOKCHIOM venun(11)).  peakuus  ridOcpiHa L
rnapokcudom  Mean(ll), XuMuqeckue CLOMCTBA PACTBOPA YKCYCHOH KHCIOTRE,
BIAMMOICHCTRAE PACTROPA TINOKO3LL ¢ MHAPOKCHIOM me (1), BRanMOo/IeicTRHE
KpaxMada € MOAOM, PELISHHE IKCIEPUMEHTANBHIAX 3N o reMas «Cniprel U
thernonn, «KapBoHOBLIE KIICIOTHE C noucHBIE AP,

ASOTCOACPIARALIIE OPraAHYeCKHE COCIHTICHIT.

AMUHBL — OpPraHHHEecKkie [IPOH3BOLIHBE aAMMUARE. Knaccudnkaums aMHHoB:
amdariyeckie M apOMaTHUSCKHE]  TICPBIHHELE, BTOPHUIHLIE M TPCTUHHDIC.
CTpoeHne MoKy, oblas (popmyna, WIOMepus, HOMCHKRATYpA W fresneckme
cnofictna. XMMHUCCKOE CBOMCTHA ann(aTHyeckny aMHHOB: OCHOBHBIC CBOHCTBA,
ANTKHMPORAHKME, B3AMMOUEHCTBHE 1EPBUYHBIX aMiiios € A30THCTOR KUCIOTORH.
Coitd an KATAMMOHMS,

AHWIME — [PCHCTaBHTeNb AMHUIOB  APOMATHHECKOIO  Pilld. CTpocHue
A, B3auMHOC Bonidinne rpyin aroMoB B MONCKYIE aHHIHHE. OcodennocTi
CUMHUSCKHX CBOMCTE aluiiig, KaduceTBeHble PEaKlHK Ha aHILTHH, Criocobn
MOMTyUeHIs W NPUMEHCHHE ArH(QaTHieckux aMHHOB, [MoayueHHe aHHIMHA K3
HUTPOOCI30.14.

Amungokuenors. Homenknarypa u usoMepis. OTIeNbHEIC NPEICTaBHTEIN O
AMMHOKACIOT: (o, anaHuy,  @usubeckue  CBOMACTHA  AMHHORHEION.
YHMMUCCKUC  CBOMCTBA  AMHHOKHCIOT — Kak  aMQOTCPHBIX  OpraniHEckilX
COCIMHEHHIT, PCAKIHA  ONHKOHIEHCALHH, oOpasoBaliMe NCHTHANOH  CBI3IL
LHOTOCHYCCKOE SHAMCI HE AMMHOKHCNOT, CHHTES U IMIAPOJIHS HEHTIIOR.

Geaku Kak NPUPOAHBIC (1omMepbl, Tlepsuidas, BTOPUIHAL W TRCTHHHE
CTPYKTYpa DEIKOB. XIIMHUYECKHC CROMCIBA OCIKOR: HAPOIR3, IeHaTypalkH,
KadecTBeHHbIe pedriiii Ha Desky,

DKCMCPUMEITATBHEIE  METO/(Bl  H3YMEHHS  BCUIECTE M X HPEBPALLEl HH:
pacTeopeHue OelkoB B BOIC. JSIATYpalns fenKos npH HArpeBanid, UBCTHBIC
]}{_‘Eil{lLHll Hil Qe TKH, peeiue .'_H{CIlE‘pH\-ﬂ.‘Hfﬂ.ﬂl:l'lth a8y Iy Feniam
WAZOTCOAepIRALLIHE oprajuieckue  COeIHICHAAY H «PaciioiganaHne
OPIAHIHECKIN COC/IMHEHM Y,

BLICOROMOICKY ISIPHBIE COCANTICHIT.

OCHOBILIE TIONTHT XHMAN BLICOKOMOIEKYISPHBIX COEAMHEHIH! MOHOMED,
OOJIMMED, CIPYKTYPHOE 3BCHO, CTCHEHD MOHMEPHIALNIL, CPE I MOULRKY THPHE




sacea,  (OCHOBHLIE  METOBL  CHITE3 BLICOROMOIIEKY. ISP LIX coeirHennin -
MO AMEPRZALAA W TOAHEOHASHCALIHSL.

| [onHMEPHBIC  MATEPHLIBL TlaaeTvaces  (HonHITHIeH,  [TONUIPOTTHICH,
HOTUBRUHMIXIOPIIL,  NOJIMCTHPOT, T HMOTHIMETAKPILIAT,  TOAHKAPOOHATEL,
HonMITHeHTepedrranar), Y rnusalll HepepaduTKa Nac K.

D)acroMepBl: HATYPaibi b KaAYUYK, CHHTETHHECKHL Kay Uy EH
{Oy TailHeHOBBLH, KIOPOIPEHOBBIH, HIOMPEHOBLIA) W CHIHEOHBL PesuHa.

BoorHa: NATYPaibisie (XIOHOK, IEpEib, HUETK ), HCKYCCTBEHHBIC (BHCKOEA.
Al@TATHOC BOIOKIO ), CHHTETHHCCKAT (KalpOH ancaH ).

[Toaumepn] CICHUATLHOTO HAHAYCHHS (Tedrton, KCBILAP.
HICKTPONPOBOIALLHE TTOMIMEPD, GHOPAZNArACMBIE HOIMEPDL).

DKCTIEPUMEHTANBHBIE  METO/bL  H3YHCIITA BEIECTR M UX  1IPEBPALICHAM:
oataKoMIelHE ¢ 0BpAILAMU TIPHPOIHBIX H HCKYCCIBEITHBIX BOJTOKOIL, [17acTyvace,
KAVUYKOB, PCHIEHHE DRCOCPHMEN IANLHBIX qanad o reMe  «PaclosHandHne
MIHCTMACT M BOJOKOL.

PacHCrHbIC 3a084H.

HaxouicHie MONCKYIspHOH  opMyibl  OpraHitieckoro Coc/MHSINg 1o
WACCOBBIM  OJM  3ACMEHTOB, BXOAAINX B €ro  cocrab, HAXOHeHne
MOUEKY:BIPHOH  (QOPMYIIBL  OPTalHHEcKora cociHena o wmacee  (00bEMY)
NPOJAYKTOB CTOpaHis, 00 KONWIECTEY sellectsa (Macce, O0BEMY) TNPOLYKTOB
PeaRIM  WHAH  MCXOOIBIX  BEILCCLB, VETAIOBACHHE CTRPYRTYPHOR  (hopMY Tk
OpraHHUecKoro BCIIECTBA 1 OCHOBE C1O NHMITHECKHK CBOICTB MM Cnocobos
HOOYUCHYS, OTIPEIEneline 0.1 BhIXOAA NPOAYKTA PeakuMi 0T TEOpeTHHECKH
BOMOIKHOTO.

MemnpeaMeTihie CRu3ILL

Peanisalug MeRIPeaAMeT HBIX CBAzeH MPH H3YHEHAN OPTaHMYCCKOH XHMHUW B
1) giacce OCVLISCTBRIAETCH HCpes MCOOIL30BAHHE KaK ODLIMX  ECTECTRUHHO-
HAYHHBIX  NOHATHH, Tak | (OHSTHE, UPHHATBIX B OULSNbHBIX  HPEJAMETHX
ECTCC I BEHIIO-HAYYHOTO [IHKIA.

OB1IHE eCTeCTBeHHO-HAYHHLIC MO THAL HBICIIHE, HAVHLLIE QUKT. THIOTC3E,
reopysl, GSAKOH, aHaIW3, CHHTCY, KraccHQUuKaLis, HabliojieHne.  HIMEPCINE,
SKCTICPUMENT. MOIC!Ib, MOJAEAMpOBATIHE.

Du3nKa:  MaTepMd,  ATOM,  ACKTpoN,  NpoTol, HEHTpOH,  MOJeKya,
SHCPLETHHCCKIM  YPOBeHb, BEWICCTBO. TEN0, OOTLEM,  ArperaiHoe CcocTodHNe
pelectra, QUsHYeCKUe BEIMHMIEL, CiLHHHILL HIMEPEHL, CROPOC T, SHEPCI,
Maced.

Guonorss:  KIeTK4, OPraHuzM,  JIKOCHCTeMA. Guocdiepa,  Merabonusm,
HACJICICTBCHHOCT L, aBTOTPOMILIA 1 IE€Tepo (POYIHBIR THIT 1LHTAlK, fponccme,




GOTOCHHTES.  AbIXalHE. Gefky,  YOOCBOALI, JKMPBL, HYKJIGHIOBBIC KUCIOTL,

(hepMEHTHL
Teorpadus: NOIEIHBIC HCKONABMEIE, TOITHBD.
NPO/IYKTLI.  OCHOBLI  PallMOIWIBHOTO HTA N,

¥ M CHILTETHYSCKHX BOTOROH,

TexHoOrHA,  THILEBRIC
MOTOLLILE CPeactBa, METepHallbl 1 HCKYCCTBCHHBL




[ATTAPYEMBIE PE3Y IBTATBI OCBOLHMA T POIPAMMBL O XMMKMK
HA VTIIVEIEHHOM YPOBHE CPEJHELO OLIIE] O OLPAZOBAHM

JUUYHOCTHLIE PE3YJIBLTATHI

B COOTBOTCTBHM € CHCTEMIO-JES1CIBHOCTHEIM  MOAXOAOM B CTPYKTYPE
AMMHOCTHBIX Pe3yIhTaToBs OCBOCHIA HPeAMETd «XUMHS» HA YPOBHE CPC/HETO
'DEL'LIC['U Gﬁpﬂ'}ﬂﬁ’d]-ﬂf{ﬂ BhII2CHB] Cllﬂﬂ‘_‘,"l{‘lllllffe COCTARNHROIIHES QeodHanve
ODYHATOUIEMUCS  POCCHITCKOR IPRKIAHCKON  MISHITHIHOCTH,  TOTORNOCTE - K
CAMOPA3BUTHIO, CAMOCTON TEABHOCTIL M CAMOONPEACICHITIO; HATHHHE MOTHBALUWN K
oOyuenmy, ro10BHOCTE M CIOCOOHOCTL  0OVUAIDLUHXCS  PYKOBOJACTBORATHEA
OpHisTeIMW - B ODILECTHE  Npasiaami M HOPMAMIL  TIOBEACHM,  HAIHHHC
IPABOCO3HATINA, JKOIOTHYCT KOTl KVJIBTY LI, CIOCODHOCTE CTABMTE LK 1L CTPOHTD
FCWBHEHILIE TN bL

JIMuHOCTHLIE  Pe3yABTATL  OCBOSHWI  [pClMETd @R UMUSD  OTPAKAIO
CHOPMHAPOBAHHOCTL  OTbITA MOZHABATEILHOM 1 IPAKTHIECKOH  ACHTENbIOUTH
QOYUAKLIKXCA B POLECCE pealiisalin obpazoBalelbioil AedTeIBHOCTH.

JlHuHOCTHEE  Pe3YNBTATHL  OCBOSHHMA  HpPEAMETa «XIMHER  OTPaKaoT
CHPOPMUPOBAHHOCTL  OTIBITH [TOZHABATEALHON K UPAKTHYECKOH AedTe/IBHOCTH
OOVUAIOIIMXCH B IpoLecee peaiu3ainit 0Bpaz0BATENLHOA ACHTETbHOCTH, B TOM
HHCAC B YACTH!

1) rpasIanekoro BOCIHHTAINL

OCOIHANMS OBYHAIOHIMHCH CBOHX KOHCTHTY [HOMIILIX TIPAR A OOA3AHHOCTCH,
VBAMKCLIHS K 3aKOHY W [TPABOTIOPAAKY

UPEACTABIEHHA © COUMEIBHBIX HOPMAX W [pdBHIax MERTHYHOCTHIX
OTHOWEHWN B KOIICKTHEES,

COTOBHOCTM K COBMECTHOH TBOPUCCKOA ACHTEALIOUTH  1IPH  CO3IaHKI
viehlibIX TIPOCKTOB, PCHICHHH yueGHBIX B HO3HARATEILHBLIX 34034, BBIMOJNCHIH
KHMHYECKHX DKCHEPHMEHTOB]

COOCOOHOCTH UOHHMATL H [PUHUMATL MOTHBLL, HAMCPEHWHA, JOIHEY H
APTYMEITTHL APYTHX IPH IELIN3E PAs.iHTHBIN BH OB yucOHOMH JCSTenLIOCTH,

2) HATPHOTHYUCCKOT) BOCIH A HIST!

HEHHOCTHOND  OTHOWEHHS K HCTOPHYECKOMY ¢ HAYYIOMY  HACICHHE
OTRHCCTBEHHOM XM

YBAWCHMI K [pPOLECCY TBOpHECTHA B OOJACTH TCOPMIT I HPAKTHYLCKOTO
NPHAOKCHUA  XHMHMHW, OCO3HAHUS TOIO, HTO aHHLIC HayKkH ©CTh Pe3yIILTAT
NIUTCALHBI  NaDmogenmit,  KPOUOTIHBBIX  IKCOCPHMEHTHILHBIX — NOHCKOH,
MOCTOSHHOTO TPY AR YUEILIX H TIPAKTHROB,




WHTCpeca W MO3HABATRILHBIX MOTHBOD B BOMYUEHHH H [OCHEIYIOUCM
AHAIH3E MHPOPMALLITH O HEPEAOBBIN JOCTHHCITHIN COBpEMeIIHOH TedeC [BCHHOII
KM HH,

3) Iy XOBHO-TIPABCTBCHNOT0 BOCTITANL:

HPABCTREHHO!'0 COZHANMS, DTHHECKOTO HOBCAEHHSL,

COCOBHOCTH OUEHNBATE CHTYAIIH, CBAIAHHBIC C XUMHHCCKHM AEIEHHMHE,
W TPUHUMATE OCO3AHHBLIC PCLIEHHS, OPHEHTHPYACH HA MOPLIbUHO-HPABCTBEHHDBIC
HOPMEL H HEHHOCTH]

COTOBLOCTH OUEHMBATE CBOC [IOBCAEHUC W IIOCTYHKI CHOHX [OBAPUILICH ¢
HOZHIE NPABCTBEHHLIX 1 1IPABOBBIX [IOPM 1 € YUETOM OCOHAHNA nocHeIcTRUT
MOCTYIKOB,

4) hopMHpPOBANNH KYABTYPbI 310POBLI:

HOHHMAHES  OEHHOCTeH  3a0poporo v BesonacHoro obpasza  HH3HIL
HEODXOANMOCTH OTBRETCTRCHHOID OTHOWEIHNY K COBCTBEHHOMY (JM3HYCCKOMY H
ACHXHIECKOMY 3/10PORLIO!

coBmOoZelMsl NPABIT Ge301acHOT0  oDpamenus ¢ BELIECTBAMIT B OBITY-
AOBCENHCBHON #H31M. B TPY/I0BOH e8] elIBHOCTH;

HOoMUMAld  EHHOCTH  UpaBW)l  MHIMBHIAYANLHOrO ¢ KOJNEKTHBHOTO
G301 ACHOIO TORCIEHH B CHTYALMIX, YTPOKAIIUX JOPOBLIQ HIKH3HH HIOIEH:

OCOIHANM TOCIRICTBHIT W HENPHATHA BPEllblX NPHEBIMEK (ynoTpehieHys
ANKOUOIA, HAPKOTHKOR, KYPCHW);

5) IpYAOBOro BOCHHTAHHN:

KOMMYHMKATHBHOIT  KOMUETEHTHOCTH B yuehHHO-MCCTRAOBATE LCKOI
nesrelbloct,  OOWECTBEHHO  T0.1e3HOH, TROpPUECKOH W APYIHX  BUHOAX
HCHTENBIOCTH,

YCTAHOBKKM HA  UKTHBIOE  YuacTHe B pElICHiH MPaKTHYCCKIX  3aday
COLMA/IBHO HAaNPapIeHHOCTH (B PAMKEN CBOCTO KIIated, [LIEOIBL);

MHTCPEeca K 1IPaKTHYecKoMy H3YHeHHIO HPOMECCHR PasiiHYNOI0 posa, B ToM
WHCTE HA OCHORBE MPMMEHEHUS! TPEIMETHLIX SHAHMA [0 XHMITH;

ViAKEMS K TPY/LY, THO/AM TPY LA 1 PesyIbTa1aM TPy AOBOR TEHTLIBHOCTH,

FOTOBHOCTH K OCORHAHHOMY  BLIDOPY MHAMBMIVEILHOH  TPacKTOPHH
oOpasoBatins, Oy el npodieccuil 1 peaHsalnm CODCTREHHLIX KU IHEHHLIX
|IAHOB ¢ YHETOM QHHHOCTHLIX WHICPECOB, CrOCODHOCTENH K XHMHH, HIITEPECOs W
notpeduocieil odiecTna:

6) KOOI HIECKOT0 BOCHIHTANNL

SRONOUMIECKH  Leleco0lpasiory OTHOLLEHHS K 1IPUPOIC KAk HCTOUHHIKY
CYILIECTROBAIMS AI3UM HA 3EMIES

HOHUMAHKS  TI00ATBHOI0 NapaKTepad IKOJOIHUECKHN npodien, BIHAHHI
SKOHOMIUECKAX MPOLECCOR HA COCTOAHNE TPUPOILIOH 1 CORANLHON cpeibl,




OCO3NAHAS  HEOOXOIMMOUTH  HCTIO.IL30BAHI AOCTHIKEHHA  XHMUH - 1
PELCHAA BOTIPOCOB PALKHOHATEHOLO IPHPOIOHONLIOBAITNA,

ARTHBHOIO  HENpWATH  JEHCTEAH,  OPUHOCHLIIN mpel  OKpYKaIOLIEl
OPHPOAHOH Cpede, yMeHHs [POTHO3NPOBATL HeQ 1AroHPHATHBIC KO I0THHECKIE
NOCAeACTEHS TPCITPHIAMACMBIX AeficrBHH H DPEIoTEPaiaTh HX,

HAT MU PA3BHTOTO IKOJOTHHECKOTO MBILLICHHA, FKONOTHUECKOH KYIIBTYIb,
OUTBLTA AeHTENbIOCTH FKOTOIHYECKOH T PABIEHIOCTH, YMCHIA
PYKOBOACTROBATLCA MMH B TO3HABATENBIION, KOMMYHHKATHBIOA A CONHATBION
NPAKTHKE, CHOCOOHOCTH 1 ¥MCHHA AKTHBHO  TIPOTHBOCTOATE  MIEO.IOTHH
xeMO(hodHI;

7) HEHNOCTH HAYYHOTO HO3IAHIRA:

MHPOBO23PCHILA, COOTBETCTRYIONIETO COBPEMEITHOMY  YPOBHIO  PAasBUTHA
HEYKHA 1 OOLLICCTBSIHOM PAKTHRR,

HOHAMAHHS  CHICIULPUKY  XUMHH KK HayKH, OCO3NaHH ed poan B
(GOPMUPOBANME  PALMOHAIENOTO  HAYHHOIO MBILLICHHS, COEHHH LEJOCTHOIO
npejcTaniens 00 ORPYIKAKIICM MUPE Kak © CAHCTRE NPHPOIbL 1 HETORCKA, B
HOIHAIMA  PUPOIHBIX  3AKOHOMEPHOCTEH M perlcHul podueM  COXpPaHeH s
HPHPOLHOTO PABHOBECHA:

yOOICAEHIIOCTH B 0COD0H  BHATHMOCTH — XHMAH JUSL COBPEMEHIIOH
(MEBHIM3ALEM: B ¢ TYMAHUCTHHCCKOH [AMPAaBIcHNOCTH ¢ paA#HOI POl B
COAMAHHM HOBOI 0ashl MarTepHanbHOH KYNLTYPbl, B pellclii FAODa L HBIX
NpoBReM YCTOHIUBOIO PasBUTH HOIOBEHCCLBL = CLIPLEBOH, IHCPIETHHECKOIT,
HHILEROH M HKONOIHYECKOH Ges0naAcHOCTH, B pasiidriy MednliuHbL, OoSCITedeH Ml
YCA0BHI VCITCLLIROIO TPY 1 0 JKOIOTHHECKH KOM(POPTHON KHIHH KamI0ro 1IeHd
0OLIECTRA;

eCTCCTBENIO-HAYUHOI  I'PAMOTHOCTH:  TIOHUMAHUa  CyIIHOCTH METOIOE
[FO3HAIKA, HCNOOB3YEMBIX B ECTCCTBEIIIBE HAYKAX, CHOCOOHOCTH HCHOMBIOBATD
AOnyuaembie 3Haua 08 aHa1H3a o OOLACHEHHA SBIEHWA ORPYEAIOWErO MHPA ¢
HPOHCXOAAUIX B IEM M3MEHEHWH, YMCHIUA ICIaTh OOOCHOBAHNLIE JaK OMEITs HA
ocHOBE HAYYHBIX  (AaKIoB 1 HMCIOHIMXCH  OAHHBIX € HENbK) MOy eHHs
JOCTOREPHLIX BBIBO/LI0B;

CHOCOBHOCTH  CAMOCTOSTEIBHO HCMOAB30BATE  XMMUUCCRHE  SHAHHA - AIb
peterns TpofIeM B PLaTbHLIX AKHIHEHHLIX CHTY ATLAAX,

MHTEPECA K TO3HATIHID, MCCHEI0BATETBCKON ACHTEIBITOCTI,

FOTOBHOCTH W CAOCOOHOCTH K HETIPCPLIBIIOMY oOpaszosanio M
CaMOOGPAZOBAHINIG, K AKTHBHOMY MOJAYUEHMIO  HOBLIX MHHE 00 XHUMHN B
COOTBETCTBHH © FKHIHETBIMH NOTPEDHOCTAMH;

nHTepecd K 0coDEHHOCTIM TRY/W B Pas.iiIIIbX cdepax npoheccHoHE I LHOI
AESETeIBLIOCTH.




METATPEJAMETHBIE PE3VJIbTATDI

MeTanpeoMe rHbIe Pe3yibTaThi OCBOCHIA HPOTPAMMEL TIO XHMMUHH HE YPOBHC
cpeutiero odierv 0dpazoealiis BRIOUAlOT:

FHAMHMbL@ ans (popMHpOBaHHI MUPOBOIZPCHI o0y HaLOLXCH
MEI HCLITHHAPHBIE (METRIIPEAMETILIE ] Qi LLeTIay THBIC TOHATHA. OTPAKAIONIHE
HEIOCTHOCTE  HAYUHOIl  KapTuHbl MHPd W CHELHQUKY METOAOB  [TO31AHHS,
HCHO.BIYEMBIX B €CTCCTBCHUHBIX HayKax (MaTepis, BEHIECIBEQ, JHEpIrus, ABIEHIC,
HPOTIELE, CUCTeM, HAY UHBII (hakT, NPUILIIL, FHIOTESA, JAKOHOMEPHOC L, SaKOH,
TCOPHA, HOCIC/(OBAIINE, 1ADIIO/ICHIE, H3MEPCHUE, IKCOCPUMENT W ApY e ),

yHHBEpCATLHBIE yuebnnie ACHCTrBNA (MO3HABATCIBHBIC, KOMMYHHMKATHRIBIE,
PeLY IS THBHBIC ), pbecHe HBAIIHE opMHUpoBalHe Gy HKUHONAIBHOH
CPAMOTHOCTIL U COLMAIBHOI KOMIETEHLIMH OOV UAKLLXCS]

CHOCODIOCTE OO Y HAIO LT e HCHONB3OBATE (FCBOCHHBIL
MCTHCICTIRITMIAPHBIC, MUPOBO3ZPEHYECKHE 3IIAHUA W VHHBEPCAILHBIC vielIe
qeficTBus B IO3HABATEIBHOH 1 COIMATDLION MPaKTHKE.

MeTaipeaMeTHbIC Pe3yJibTaThl  OTPANKAOT  OBI&ICHAC VHMBEPCAIbHBIMH
yueBHBIMH  [OZHABATEILHLIMY,  KOMMYHIKA! WEHLIMH W PeryasTHBHBIMH
JefeTRIIMHY.

[MoinasaTe/ibHBIE YHHBEPCANBLHbIE YuchHbIe aeiicrsng

1) Ga30BbIe IOrHYECKHE ICHCTBHIE

CAMOCTOSTENLIG  (POPMYIMPOBATL 11 GKTYLIMINPOBATE npodIeMy.,
pacCcMaTPHBATE €8 BCECTOPOHHE,

OMPC/IEATL  LENH JISATCNILHOCTH, 3aldpas napaMecrpel H KPHTEPHH WX
SOCTIDRKCHIS, COOTHOCHTE PE3YIILTATB ;(EATC.ALHOCTH C NOCTABICHHBIMU [ETAMM,

HCHONL3OBATL HIPH OCBOGHHM 3HANIH MPUEMBL JOTIHECROTO M bl LLLTE IS
BLUIE T, XAPaKTEPHBIE [PH3HAKH NONSTHH 1 yCTaldBIMBATL HX BIAUMOCBA3D,
HETIONLI0BATE COOTBETCTBYIOLLME TOHSTHI A0s 0DLACHSHNA OTICILHLIX (haKTOB W
ABTCHMIL,

BRIOMPATE  OCHOBAILMH 11 KpuUTEpHW 103 KIaccH(UKEaIH BeleCTy U
XHMHHECKH N Peaii il

YCTANARIMBATL  [IPUYUHHO-CICACTBCHIBIE  CBASH  MERAY H3YHAEMbIMH
HRISHTAM M

CTPOUTL  TOCHYCCKHE  PACCYIICHHA  (MHAYKTHBHBIC, A8y KITIBHLIE, o
ANATOTHH ). BBIIBIS Th 3AKOHOMEPIOCTI M IPOTHROPEHHA B PACCMaTpHBACMEBIX
ARSI, q.]{_)p'w.-l}".'.ll[l_'l(_'ﬂ!&l'i'b BLITGO! bl W 3 FEEL

HPHMEHSITE B TIPOLECCE HOIHAHNS MCHONLIYEMbIC B XHMWK CHMBONHYCCKHE
(3HAKORLIC) MO M, IPE0OPUIOBLIBA TS MOACILHBIE TTPCACTABICHIA — XHMHUCCKHIL
3HAK  (CUMBOJ)  SIeMelrd, Xuwmuueckas (OpMyNa,  ypasHeHHe XHMIHECKOH




peAKLMH — TIPH  PCHICHAN yueBibY ([03HABATEILHEIX W [IPAKTHTECKHX 314,
[IPUMEHATE HA3BAHHBIC MOLCIIBHBIC HPLICTARICHIA SIS BLIIBICHHA XAPAKTCPHBIX
OPUAHAKOR H3YHAEMBIX BELICCTB W XHMHHECKIX PEKIILI.

2) Da30BBIE HCCHETOBATEILCKIE Jeiic TR

BIAETh OCHOBAMH METOIOB FayuHOTO MO3IAHNA BEUICCTE H XHMHUCCKIX
peaKLHH:

hopMyIHPOBATH LETN U 3a1a4H NCCIETOBARITA, MCIIOTB30BATE HOCTABILEITHAIE
M CHMOCTOXNTENEHO E-{'l.)ﬂph']}"ﬂH[".I{}I:lﬂl-TIlhi'i" BT BL i HAYUCCTRBC Hl-]t'l]_'):-r"[k-if:H'rt'i
NO3HANMS M OCHOBBL 18 (QOPMHPOBAHMA [HOOTE3H U0 NPOBEPKE MPABUTLHOCTH
BLICKAZbIBAEMEIX CYIKIEHUI:

BEUIETH  HABLIKAME  CAMOCTONTENLHOTD  IAA1IHPOBARd - H HPOBE AL HIS
YHEHUIECKIX TKCTIEPHMENTOB, COBEPIICHETROBITE yMels Haboidrs 34 XOI0M
IPOTECed, CaMOCTOATEIBHD IPOTHOZHPOBATL €TI0 pesyibiaT, (opMyTIpOBaTh
GGOBICHEAS W BBIBOALI OTHOCHTE/BIIO JOCTOBEPHOCTH PE3YNLTATOR HCCAC/OBATTIN,
COCTABTIA T ODOCHOBAIIHELT OTIET O NPOAENAHIIOH paboTe;

npuodpeTats  OMBET YHEHHIECROM MCCIC/OBATCIRCKDH M [POCKTHOH
SSATCABLHOCTI, MPOARIATE CHOCODNOCTE W FOTOBHOCTE K CaMOCTOATE. IBHOMY
MOMCKY METOJOB PCIIEHNS NPARTHHCCKIN 3814, OPHMEHEHHED  PAZNHYHBIX
METOOOR TO3NaHHA,

3) pabora ¢ nudopmanmeii:

OPHEHTHPOBATECH B PU3IHYHBIX  MCTOHIHKAX HHGOPMALMA (Hay 0=
HOMyJspHas IMTCPAIYPa  XHMHUECKOrO  COACpIKaltid, CHpaBOuHble  HOCODI,
pecypebl Mureprera), @lain3nposath HEPOPMALMIO PABIIHTHBLIX BHAOE 11 ropm
[peACcTaBeHIA, KPH ITHHCCKH OUEHHBATE et AOCTOBEPHOCTE U
HEMNPOTHBOPEYHBOCT

(pOPMYTHPOBATE 3ATIPOCE] I HPHMCHHTE PASTHHIILIE MU OABlL HPH HOHCKS W
othope  uHOpMALEM,  HEOOXOAHMOI s BLINOJHCHHA vaedini  3anat
OlpeacaEHHOrO THITE]

HPHOOPETATLE OOBIT  WCMOJIL30BAIIN H1HOPMATTHOHIO-KOMM Y HIIKATHBHEIX
TEXHOIO M H PasidiLIX [TOHCKOBBIX CHCTEM,

CAMOCTOSTE.[BHO  BRIOHpATL  ONTHMAIBHYIO opmy  IpeaCaBICHs
MH(QOPMALTMN (CXEMBL, IPAPUKH, AHAIPaMMLL, TABINIBL, PHCYHKH H APYIHE):

HCMIONLAOBATL  HAYUIBLIE  S3LK B Kadecrse  cpeldcTna  MpH pabote ¢
xuMuueckolt  prpopmatneii:  IPUMCHITE  MEKNPEUMETHLIE ((puznyeckue o
MATEMATHYCCKHE ] 3HAKH H CHMBOLL, (GOpMyJibl, a0DpeBUaTy Phl, HOMEHIIIATYPY:

MCMOJb3I0ORATE 3HAKORO-CHMBOJIHISCKHE CpeileTed LAl anocTH,

KoMMVITHKATHBILIC YHHBEPCATLIBIC yuelHbIe QeHCTRIN:




341aBAT!, BOTIPOCKL [0 CYLIECTEY 0DCYIK/AeMON TeMLL B XO/1¢ JITE-1074 U]
JMCKVCCHH, BLICKA3HIBATL HACH, (POPMYTHPOBATL CBON PO HHRA

OTHOCHTEIIBHO BEINOHSH WS TPCUIONCHHON 32384 n!

BLICTYHATE ¢ IPE3CHTAIMER PC3yibTaron HO3HABATEIBHOH AEATCNBHOLCTH,
MOJLY YEHHLIX CAMOCTOSTENBIIO K COBMECTIO £O CREPCTHHKAMH [IPH BBINOJIHEIMN
CUMUUECKOTO HKCTIEPHMENTTd, TPAKTHHCCKOH PABOTH O MCCNEHOBAIHIO CBOHCTE
A3VHUEMBIX BRLICCTE, Peanusdiiy vuedlioro npoeKTa. 1 HopMyIHPORATL BhIBOILI
Mo pesyibTaTaM NpoBeIEHHBIX HCCaC noBanMiE OyTEM CoracoBaHus TO3ALAR B
xode 0beyIeHNs M 0DMEHE MHEHWSI M.

Pery siTHBHBIE YHHBEPCANLIILIC yuehHble 1CHCTBIA!

CAMOCTOATEIBHO 1LIANUPOBATL 11 OCYLIECTEAATE  CBOIO MO3HABATEIBHY 10
eATeNLHOCTL, Onpeenss e 1eTH i 3amaud. KOHTPOIHPOBATL M o Mepe
HEOOXOIIMOCTH  KOPPEK IHPOBATL  1IPEIUTAraeMbli - anropiTy JeHcIBUH  IPH
BLITOANCHAR  vuedHBLIX M MCCICOBATCIRCKMX  3alal, pLOHpaTL  Handonee
aperrupiibii cnocod MX PelcHna ¢ VHETOM  DOYHCHHS HOBBIX SHAHHE O

REHECTEAN H XUMHISCKHAX PEARK]LHAX,

OCYINECTBIA b CAMOKOHTPOIE el TellhHOCTI Ha OUHOBD  CcaMOUHATH3d W
CAMOOILICHELEL
IMPEJMETHBIE PE3Y.ILTATDI
H[JLJ,I"»’IE'TI-IHU PEsVILTATEL OCBOCHIEA NPOrPaMMbl O XHMUH HA Y1 FI‘-UHL‘HHD\I
YPOEHE 11 YPORHe CPpeAnc ero oDHero W’.}F}ELEDHLLHHH [3E_THO Y Y] C'IILJLHEI]JI'—IL‘thIk,
A Y eOHOTO HPeIMeTa GNTIMHS HAY UHBLE JHAHIA, YMEHIH 1 CIHOCOOL] HETCTRUH
0 QCBOSHMIO, HHTCRHPET@IHH i IIPF‘!GDP;‘UHH&HLHU inlIHi‘J BUILLL AedTCHBHOETH
1o [MoayHeHHRD HOBOCO 3HAHMA W OPHMEHERWIO SHAHMH B [P EREA ‘-,L[L,L}]II;,J\
CHTVHILMHN, 8 TAKKE B PEalbHLIN HUINCHHBIN CHIVALHHN. CEHSAHHBLX ¢ xumuen. B
MROTPadMMe [0 XUMHAN NpedAMEeTNLIE PeayIBTATE ApeicTaBEntHbL no o rodiam

H3vISHHH.

10 KJACC

| IpeamMetiibie pesyiabTaThl  OCBOCHWS  Kypca «OpranuuecKas  XHMHH»
OTPAKAOT!

CHOPMUPOBAHHOCTE IIPRACTABIEHIIH: O MCCTE W 3HAUCHHK OPTAIlHUECKOH
NUMUM B CHCTEME eeTecTBEHILIX HAYK v e8 posn B oDecredeny yCToH MBOIO
PAIBITHYH YETOBEUCCIBA B PCUIEHHH 1PODIEM SROTOTUHECKOH, FHEPTCTHUECKOH H




HHLLEBOH BC30IACIIOCTH, B PA3SBUTHH MEIHIHHLL, CO3AANHN HOBBIX MaTCpHAIOs,
HOBLIX MCTOUHIIKOR FHEPTHU, B OOeCHEdeTIHH PalHOHAN bHOTO
NPUPOIOHONE30BANMS, B (hOPMHPOBAHITIT MHPOBOIIPEHHA  H oDIIEH KyJTLTY P
(eToBCKL. A TAKKE HKOJOUMHMCCKH 0DOCHOBAHIIOTO  OTHOIHEI K CBOCMY
30PUBKIO ¥ MPHPOLHON CPLIS;

BIAINGHIE — CHCTEMOK  XHMHHECKHX JHaHdid,  KOTopas  BRIOYACT:
OCHOBOTOIAMAIOLHE IOHSTHE — XEMUHECKHH 3NEMEHT. aToM, AP0 1 LIEKTpOHHAA
oGOM0YKE ATOMA, §-. p-, d-arOMHLIE OpOMTaIH, OCHOBLIOE M BO30Y K ICHHOE
COCTOSHHMS  aTtoMa, UHOpHAH3ald  arOMHABLIN OpOUTAIEH, WO MOJCKY T,
BAIEHTHOCT L, AMEKT POOTPULATEIBHOCTE, CTEIEHT OKMCIEHITA, XHMHHECR CRAL,
MOJIB, MO:SIPHAS MACCH, MOJBIPH LI 00BEM, YIIEPOHELH CRENCT, (Y IIKIIONA IBHA
'pyona,  pajuiKal,  CTPYKTYPHbIC (hopmyJsiBl  (PA3BEPHYTHIE, COKPAlLEHRTTBIE,
CreqeTHME), NIOMEPU CTPYKTYPHAA M OPOCTPANCTBCHHAA (reoMeIPHYLCKAs,
OATHUCCKAR),  HBOMEPLl, TFOMOIOTHUECKHH  pail, TOMONOTH. YIIEBO0POAL.
KICIOPOM- W A30TCOAEPIKALLIAT OPralitiecke COT MRS, MOHOMEP. MONHMED.
CTPYKTIYPHOE  3BEHO, BBICOKOMOICKYNAPHBIE  COSIMHEHRITH: TEOPHH,  3aKolibl
{uep]m;umecwnﬁ qakon I M. Menieneesa, TeOpH: CTPOCHHH OPraHIYCCKIN
pentcers A. M. by1uiepora. 3aK0H COXPAHeHMS Mactsl BELIECTE, 34RO COXpalleHHs
M IPEBPAIIEHMH  HCPIMH  IPH XHMHHCCKEX peaKiusK), aKOHOMEPHOCTIL,
CUMBOIMMECKHH A3LIK XHMMU, MHPOBO3BPEHUBCKHE 3HUHMA, (IS/KAINE B OCHOBC
[OOIHMAHMS IPHYHHHOCTH M CHCTEMHOCTH XHMHHECKHX ABICHUIL; NpEncTaBielins
0 MeNAUMIMAN XHMMUECKHX peakiuil. TePMOIMHAMIMCCKHX W KMHCTHHCCKHS
3AKOHOMEPHOCTAN WX MPOTEKaHMS, O BIAHMHOM BAHATKH aTOMOB K Py (10 ATOMOB
B MOJEKVAAX (MY KTHBHLIT 1 ME3OMEpHBIH 2QUERTL, OPHCHTAHTLI [ 11l pona),
(AKTOIOIHYCCKUE CBC/IEHUA O CBOHUTBAX, COCTANC. MOIYHCHHH 1 De30nacnoy
HCTIONBSOBAHMH BAXCHCHIINX OPTAIHYECKUX BELICC!B B ObITY W OpakTim ECKOH
NeATCIBHOCTH  HCNOBEKa,  00LIMX  JayuHbIX - OPHHLILTIEx KUMHYECKOID
NPOU3BOACTBA (Ha IPHMEPE TTPOMIBOACTRY METAlIO.L4, Nepepan ke Hed ),

CpOPMHPOBAHNOCTE YMEHIH! BLISBASTE XapaKkiepibie MpHIHAKH HOHATHI,
VCTUHABIUBATE HX B3AHMOCBA3L, HCNOALIOBATE COOTBCTCTBYIONIE TIOHATHA 1IPH
Olcal i COCTARA. CTPOEHUA H CBOHCTE OPTallHueCkuX COEaMNUEHNI,

CPOPMUPOBAHHOCTE ¥MEH K.

HCTIONL30BATH XMMHYCCKYR) CHMBOMUKY JAMNA COCTABICHHA MONSKYITAPHELX 1
CTPYKTYPHBIX (Pa3BEPHY ThIX, CORPALLEHTILIX H CRLIETHLIX) (hopMy il OPIraHiECRHA
BELLCCTR:

COCTABIIATL YPABHEINH NHMUHCECKHX PCakUMH W PACKpLIBaTL HX CYIIHOCTL,
OKMCINTETLIO-BOCCTANOBHTENLHBIX  PEAKUNH NOCPEACTROM  COCTABACTIMHI
PIEKTPOLIOrO  Bananea DITUX PedKimE, PEAKLIN  MOHHOIO  0OMeHa  1YTEM
COCTABIEHII NX HONHBIX M COKPAIIEHHBIX HOHHBIX YPABHEIIHA;




HBOTAB/ BT MOAETH MONCKYT OPTalHHECKIN BELICCTS /T3 MILMIOCTPAILH
WX XHTMHYECKOTO W OPOCTPAHCTBEHHOIO CTROSH I,

chOpPMUPOBAIIHOCTL YMEHUHA: YCTAHABINBATEL [PHHALICHKHOCTE HAVUCHHDIX
OpIAHMYECKHMX  BEIeCTH [0 HX  COCTaBy 0 CTPOBHHIO K ONPeIeiEHHOMY
Knaccey/pynne coedMHenuil, AdBaTL MM HA3BAnML 10 CHCTCMATHHECKOH
pomenknarype (IUPAC) n opHBOanTh TPHBHASIBILIE A3BanL s OTACTLHBIX
[IPeUCTaBUTEICH OPraHHHECKHN BCUICCLY (yrriiel, ALCTUIeH, TOAYoN, IHICePHi.
FEMIEH L IM KO E, {i‘]EF’IDI til}pMHJIhﬂCl'lfi,ﬂ, aueTalnbsIC W, AHEeTOH, \'Iy'pﬂliblfﬁliﬂ}l
KMCIO0TE, YKCYCHAs KUCHOTa, CTeapuHoBast, ONCHHORA, HATTEMHUTHIOBAA KHCIOTHL,
UTILMH, A1AHHT, MaibTo3d, (PyKTo3d, aniiun, [AHEHHIL. W3OMPEeH, XIopoLpell,
CTHPON U JPYTHE

chOPMHPOBAHHOCTL ¥ MEHIH  Olpedeisth  Bid KHMHUECKOT  cBAdn B
OPUEHWYECKHX  COC/MMHCHMAN  (KOBAJICHTHAL 1T HONHAS  CHA3L. O- W I-UBA3L,
BOAOPOIHEs CEAL)

chOPMUPOBAHHOCTL  YMEHIA  TIPUMEHATL  DOJNOKCITHA TEOPHH CTPOEHI
OPraHudecKHX BEULeCTs A, M. Byrreposa 11a 00LACHEIHs 3aBHCHMOCTH croiicTs
BELLECTH OT MX COCTARA 1 CTPOCHHIL,

chOPMUPOBAHHOCT  YMEHHH  X4pAKTCpHIORLTh cocras,  CTPOCHHE,
uizHUecKHE o XUMHHECKHE CBOMCTBA THMMUHBIX NPEACTABMTETeH PasinIHbIX
ICIUCCOB OPrallMHeCKHX BENIECTR alKaioB, HHKI0A-IKAHOR, ANKEHOR, ATK&IMEHOB,
AMKMIOB, APOMATHYECKHN YIVIEBOJOPOAOS, CIUPTOB,  ANb/IACTH, 0B, KETOIIOB,
KApBONOBBLIX KHCTOT, MPOCTHIX M CHOMIIBIN JpHpon. KUPOB, HHTPOCOL) IAHCHUR Y
AMHIIOB. AMUHOKHCIOT, OEIKOB, YINEBOA0B (MOHO-, - 1 O INCAXapHIoR ),
WLHOCTPHPOBAT,  TCHETHYCCKYIO  CBiSL - MEHKIY [IMME YPABHEHHAMH
COOTBETCTBYIONIMK  XUMHHCCKMX  PEAKIMA € HCHO-IL3OBAHHEM CTRPYRTYPIbIN
hopmy

cHOPMUPOBAIHOCTL  ¥MElls  DOATBEPAIATE  HA KOHKPUITHBIX  [IpUMEpax
XapuKTep 3aBHCHMOCTH PEAKIHOHHOH CIOCOTHOCTH OPTaliiieciux Cot; IHHEHKH 0T
KPATHOCTH M THIIA KOBAIEHTHOR CBS3H (0= W it- ~CRH3W ), WIARMITOUD BIWIHHA A10OMOB
W TPy ATOMOB B MOJIERY X,

cpoOpPMHPOBAHHOCT] YMCIIHs XAPaK TEPH3I0BATL HCTOHHITKH ¥1- e BOOPOANOTO
Chipkd  (HediTh, APUPOIHLIK  [ad, Yrois), CHOco0bB  €ro nepepadoTk i
OPaK | HHeCKOe MPUMEHEHNE TIPO/1Y KTOT 1HepepaboTKH;

CHopMUPOBAHDIOCTE RIlL/EHI CRCTEMOM 3HAHHH O eCTECTBCHHO-HAY YHBIN
METOAAX TOSHAHIM — HAOMIOASHHH, UBMEPEHHH, MOUCIIMPOBAHAI, SKCOCPUMELTE
(PeanbiioM i MLICIEHHOM ) B YMCHHA NPUMEHHTE ITH SHARMS,

chOpMUPOBANTIIOCTE WM NPUMEHHTE OCHORHLIE OICPalHN
MLICIHTENLHOH  JICHTENBIHOCTH — AHAaW3 W CHHTE3, CPaBHCHHE, 000DINEHAE,




CHOTEMATHIALMIO, BEIARISHUE MPUUHHIO-CICICTBCHEBIX cpsiell — Ans U3YHEHHA
CEBOHCTE BEMIECTB 1 XMMHHECKHY PeaKiini;

ChOpMUPOBANHOCTE } YMCHHHT BBISBIATEL B3AUMOCHI3E XUMHHCCKHN sHaluil ¢
HOHATHIME W OPEacTaBICHHAMHE APy IHX COTECTBEHITO-HAY THBIX TIPEAMETOB. (LI
Gotee OCOSHANHOTO MONMMAIs CYUIHOCIL MaTepHalihHOTo eMHCTRA MHPA,
HCIOAB30BATL CHCTEMHBLIE 31IAHHA 110 OprapiyecKoi XUMAM 134 OOLAHCHET A |
APOIHOZHPOBAITHA G AR . MMEIOLLIAX CCTECTBEHIO-HAY HHYIO TPHPOILY,

ClhopMUPOBAHHOCTD VMENHIL  HPOBOLHTD pacudThi MO XHMHHCCKIM
hopay1ast B YPABHEHHSIM XUMIHCCRAX PEAKIMH ¢ HCTIO1b30BAHICM GHITECKHX
pennunn  (Macca, 00BEM  Ta30B, KOIHUECTBO BEIECTRA), XAPAKTePH2YIOMIHX
SelICCTBA ¢ KONMUSCTREHHON CTOPOHBI: PacuETel 1O 1AXOACIEHHIO NHMHICCKOH
hopmMy MLl BELIECTBA 110 HIBECTHAIM MACCOBBIM JIOIAM XHMHHECKUX DIEMCITOB,
MPOIYRTaM Cropanus, 0IoTHOCTIL Ta 1000PA3HBIN BEUICCTE,

cHOPMUPOBAHIIOCTD YMEHH ii: IPOIHOBWPOBATE, AUAIH3HPOBATE U OICHIBATE
¢ nosmiwil  skodoruugckoil  GezonacHOCTH  HOCACACTRWA OLITORBOH M
NPOM3BOJACTREHHON  ACHTEIBIOCTH  HEI0BEKA, cpgzaHnoill ¢ repepaboTkon
BELLCC T, HCMOILIOBATE MOIY UEHHBIE SHAHI (Ul TIPHHATHA FPAMOTHBLIX PEIHEHHH
MpoONeM B CHTYALMAX, CHASAHHLIX C ¢ XMMUei;

CPOPMHPOBAHTIOCTE yMeHHil: CaMOCTOs IeNbI0 [AaHIPOBaTEL ¢ MPOBOIHTh
NHMHUECKHI  DKCHEPHMEHT (LONYHeHHE W Sy HeHNHE CHRORCTH  OPrallHdeckuX
BCIIECTR, KAUYCCTBCIHBIE PEAKUMH  YITIEBOIOPOIOE pasHHILIX  KClaccons
KHCAOPOACOASPIKALLAX  OPraHHueCknX  BELICCTE, PELICIIME DKCITEPHMEHTAIBHEIX
3a0A4 MO PACHOIHABAHK OPrapHyeciix BEECTR) © CODMOACHHEM OpaBHil
He30MacHore  ObpaleHus ¢ BelEcTRaMil i aabopatopusiM 000pYHOBAITHEN,
GopmMyIIHPOBATE 1@ MCCAC0BAMIL, MpeIcTaBiaThL B pasuyHOi  (popmMe
PEIVIBTATL! IKCOCPHMEIITE, aHdIH3NPOBATL H OLEHHBATL X JOCTOBEPHOUTL!

chOPMHPOBAHHOCTH ¥ MCH HH!

CODUIFOIATL TIPARIIA IKOIOIHYECKH HEeCOODPAIHOTO OBEACHHAA B OBITY M
TPYAOBOH JIEATCILHOCTH B USSR COXPaHCHI CHOETO 310pORESL, OKpPYKalower
HPUPOAION Cpeiibl M AOCTHKCHHA CC VCTOMUMBOID PA3RHTHA,

OCO3HARATE ONACHOCTL TOKCHYECKOrO ACHCTBMSI HA JKHBLIC OPIaHIESMLI
onpeendliHbIX OpIaHHYCCRIX BEUIECTB. nonyMan embien nokasarens LK,

ALAIH3UPOBATE [IEECO00PA3HOCTE IIPUMEHCHIA OpraHUYeCcKHX BELLCCTS B
MPOMBIILLICHHOCTH M B OLITY € TOUKH 3peiis COOTHOLICHHA PUCK-TIONB3A]

ChHOPMHPOBAHHOCT YMCHAH  OCYILECTRIATL  [LEAeHanpan. [EHHLI  TOMCK
KHMHUCCKOT HHQOPMAIIAH B PA3NAYIILIX ACTOUENKAN (HAYHHAT T ¥ yvyehHo-HaY MHAS
THTEPATYPY, CPELCTEA MACCOBOT propyatiy, Matepner # ,.'_1;1}114\.}._ KPHTHHYECKH
AHAMHZHPOBATE XMMIMCCKYEO HH(OPMai I, nepepadaTeiBaTh €€ H HCNOIbI0BATL
B COOTBETCTIMH ¢ NOCTABICHHOM yuehHOH Ba/aHeH.




11 KJIACC

[lpeaMeIHBIC PE3Y.ILIATLH OCROCHMA KypLd «Q0mas | HeOPTraHHIeCRal
KHMHH OTPaKaloL:

chopMHPOBAHHOCTE pencrasIeniii: © MarcpHalhHOM  eLMNCTBC MDA,
JAKOHOMCPHOCTSIN W 110311aBACMOCTH SBICHWA MPUPOILLL, O MECTC I BHAMCHHH
KHMHM B CHCTEME ECTCCTBEHILIX LYK M €€ POJIH B obecriedeiii YeToiuHBOTO
PA3BUTHY. B PELLCHHH POD.IEM  DKOIOLHIECKOH. JHEPLETHICCKOIT W THIIEBOH
BeHOACHOCTH, B PA3BUTHH MC/HMUHIILL, COBIAHIN HOBBLIN MATEPHAILOE, HOBRIX
HCTOUHHKOBR SHCPUHH, B oDCCredenn patHOoILIRHOTY HPHPOILOIOIL30BALIN. B
GOPMUPOBAITHE  MHPOBOFSPEITHIL  H QBIICH  KYUBTYPbL YCHOBEKA, 4 TaloKke
KONOIHUECKH  0B0CHOBANHOIO OTHOUWCHIA K CBOCMY 3A0POBLIO 1 PIPOIHOHA

cpeae:
BIAJCHHC  CHCTEMOH  XMMHYCUKHX sHANMI.  KOTOpdd  BRIKYEC!:
OCHOROHOMATAIOLIME TIONSITHA  — XUMIMECKHil DJCMEHT, aTOoM, AIpo  aToMa.

WAOTOM D], AEKTPOHHAN 0DONOUMKA aTOMa, -, P-, d-aTomisie OpOUTASIH. OCHOBHOL H
3030V IEHNIDE  COCTOAHMS  ATOMA, FUGPIANSALA  ATOMULIX OpOHTANEH. HOH.
MOJICKYIA,  BAJICHTHOCTH,  3JEKTPOOTPHIKTEABIOCT, CTENEHE  OKHCICHNS,
CHUMMYCCKAS  CB3L  (KOBLIGHTIAN, HOHHAA, METLLIMHCCRAdA, BOZOPOIHAH ),
KpUCTANIHYECKas PeCTka.  XAMHYCCKAA  PEakLis. PACTBOP.  ICKIPOIHTLL
HEATORTPONNTL,  SICKTPOAMTHMECKHsS  AMCCOLMALMA,  CTeneb JMCCOLHELLAN,
BOOOPWHBIH  [IOKAZETeNh, OKHCIWTENDh. BOCCTAHORMIENL, TeTnoBoi e
XUMHIECKOM PCAKLAN, CKOPOCTHL XHMHUECKOH PEAKIMH. XHMHHCCKOE PARHOBCCHE,
TEOPHI M 38KOHBL (TCOPHA YAEKTPONUTIMCCKOH JIHCCOTHALMH,  [IRPHO; IHYECKUIT
sakon M. Menseneesa, 3aKoH COXPAHCHNA MACChL BCIECTE, 3RO COXpAallCeHHA M
HPEBPAIIEHIA FHEPIHH LIPH XHMIHCCKHX PCAKIHAX, 3AKO01 MOCTONHCTRIL COCTARN
BEIECTH, 3aKOH AeHCTBYIOLWIMX Macc), 3aK0HOMEPIOCTH, CHMBONHHUECKHIT A3bIK
XUMIH,  MHPOBOZ3PCHUECKHME  3HAalMf, Jewalne B OCHOBE TIOTIHMALIHS
IPUUMHHOCTH W CHCTEMHOCTH  NHMHHECKHX SRIACHME,  COBPCMEHHDIC
ApC/CTABICHAS O CIPOSHHK BELLCCTBA 114 dTOMHOM, MOHHO-MOIEKYTHPHOM 1
HAAMOJICKYIAPHOM  YPOBHAX,  HPEACTUBICHMA O MEXAHHIMAX UM HLCKMX
pedaKiiil,  TePMOAMHAMMHCCKHX M KHICTHHECKHX JAKOHOMEPHOCTHX  HX
HPOTEKAIIMS, O XMMIHECKOM PABHOBECHM, PACTBOpax M JHCOCHCHBIX CHCTEMEX,
(PAKTONOrHUCCKHE CHEAEHNs © CBOHCTBAX, COCTARC, JIOAyHeHHM H Des01acHOM
MCTIONLAOBALII BAACHEHINX HCOPraHHYSCKHX BCILSCTR B OBITY 1 MPaKTHHECKOH
ASATENLHOCTH  uenoBekd.  O0HMX  PAyMHBIX  TIPUHIMIEX  XHMEHECKOTO
MPOUIBOLCTRA

CPOPMHPOBAHHOCTL Y MEHHH: BBIABINTL XAPARIEPILIC MPHIHAKH HOHATHA,
VOTAHABIMBATE X B3UUMOCBA3L, HCMOILIOBATE COOTBETCTRYIONINE MONHTHS [1PH
OIMHCAIIHK HEOPraHMHECKHN BEILIECTH 1 X M BPALLC




CHOPMHUPOBAHHOCTE YMEIH HCHOALIOBATL NMMIHCCKYIO CHMBOIMKY Al
coctagnedns  gopmya BeulecTe U YVpaRHeHHH — XHMHYECKHN peaKiivi,
CHOTCMATHYECKY D) HOMEHKIATYPY (IUPAC) ¥ TPHBHANLHBIC HA3RAHUA OTACTLHBIX
REISCTR:

cOPMUPOBAHHOCTE YMEHHS ONPCACAATS BANCHTHOCTE U CTENEHb OKHCICHIH
CHMIUECKHX JCMEITUB B COSAMHEHMAX, BH NUMIHCCKOH CBH3H (KOBAJICHTHASN,
HOMHAY,  METALIMUECKan,  BOLOpOAUAd).  THLU KPUCTAJIINUECKOH  PCILETIH
KONKPETHOTO BELLCC | BE;

chOPMUPOBAHHOCTE YMEHWH OGTICHAT]L 3ABHCHMOCTE CROICTB BCUIECTH OT
AHAA XHMHHUCCKOH CBA3N M THNA KPUCTATNUUECKOH  PCILETKRH, QOMEH LA
OOHOPHO-AKLEH [OpHBIH MCXAH MBI O0PazOBAHMS KOBAJIEHTIHOH CRIZIL

chOPMUPOBAHHOCTL ¥ MellHit: KIACCH(PUIHPORETE! HeOPI AHHUECKIL
BOIIECTRA IO WX COCIABY, XMMMUECKHE PEAKILME N0 PasiHTHBIM TPHIHAKEN (dHCHy
i COCTABY PEATHPYHOLIMX BCUIECTH, TEILIOBOMY 3(pPeKTY PEAKIMH. HIMENCHHED
CTCHSHeH  OKMCIIEIst  JNCMenToB, 0OpaTMMOCTH,  yHaCThIo Karaauzaropa M

IPYIHE); CaMOCTONTRNLHO BLIDHPATL OCHOBAHMS 1 KPHTEPHK AR KIaceHpuEatling
M3YHACMBIX BELLECTE i XHMHAHICCKUX peakin i

cpOPMUPOBAHHOCT YMCHHA PACKPLIBATE CMBITT HEPHO; AMYeCKOTO saKkoua
1, Meme1eeni 1 1eMOHCTPHPOBA T ET0 CHETCMATHINPYIOLLY D, OO BACHHTENLIY H
M IPOIHOCTHHECKY 10 (YHKIMH,

chOpMUPOBAILIIOCTL - YMEHHIL  XapaKTCpH30BATh YIBKTPOHHOC  CTPOEHHE
ATOMOB M HOUOB  XHMHHECKHXN MIEMENTOB MepBoro—4eTBENTOI0  OCPHOAOR
| lepiroinyeckoi CUCTEMBI .. Menneneena, HCHOADLEY 3 HOHATHH
COHEPIETHICCKHE YPOBLHY, «IHCPIETHHECKHE [OAYPOBIHIL?, @S-, p-, d-aToMiLe
OpOUTAINY, «OCHOBIIOE H 3O3OVIKIEHHOC 3IHEPIETHYCCKAE COCTOSHMA dTOMER,
OO BACHSITE FKOHOMCPHOCTH M3MCHEHIS! CBOHCTB XUMHICUKUX DIICMEHTOR H 11X
COC/MHEIMI  TI0  HEPHOAAM M TPYIHaM ITepuojurieckoit  enctemnt AL T
MelieTecha, BAICHTHBIC BOIMOKHOCTH aTOMOB JNCMEHTOR HA OCHOBE CTPOCHM
HX HICKTPOHILIX 000N0UEK:

ChopMUPOBAIIHOCTE  YMEIHHD  XAPARTCPH3OBATE (O1HCLIBATE)  0DLWHC
NHMHHMECKME  CHOMCTBA  BEUIECTE  PasiMuHBIX  KIaccoB,  HOATGBERRAATL
CYLLECTBOBAIIMG TEHCTHHECKOH CBf3H MCKILY HCOPraHMHCtRAMK BEHICCTBAMM
MOMOLIBIO YPABHCHHH COUTBETCTRY HILAX XUMUHECKHX pPeaKLMi;

CPOPMUPOBAHHOCTE  YMEHHA  PACKPLIBATE  CYVIIHOCTE: OKHCIMTENEIT0-
BOCCTAHOBUTC/ LHAIX PeakUnil 1OCPCICTROM COCTABICHUA D.IEKTPOHHOTT Dajanca
YTMX peaKiiyil; peakiuii MoHHOro obMeHa IIYTCM COCTABICHHHA UX HOMHBIX W
COKpalEHHBIX HOHIIBIX  VPUBHEHIH, peAKLHH FHAPOIM3a;  pPeariidi
KOMILISKCOODPA3DBAIHI (HA NPHMEPE THAPOKCOKOMILICKCOB UHHED H anoMIHHA ),




CcHOPMHPOBAHIIOCTE  YMEHIA GOBACHITE  3AKOHOMEPHOUTH  HPOTeRAll
XUMHYCCKHX peakiiil ¢ yuE1oM HX IHCPICTHHECKHX Xd PAKTCPUCTHE, NAPAKTEp
WAMEIICHHS CKOPOCTH XMMMUECKOH peakiin B 3aBUCHMOCIH O PASIAYITLIX
(hakropon, a TAKKE XapaKTCp CMCIIEHkH NHMHUUECKOID PRBHOBCCHA 1101 BIHATHEM
BIelIHIK BodeheTuil (npuaLMn Jle laTeane):

COPMHPOBAHHOCTL  YMEHUS  XaPaKTCPH30BALE KHMHUECKHE  PCAKLEH,
JOCALLHE B OCHOBE TPOMBILLIEHHOTD HOTYHCHHA CepHON KHCMOTRI, AMMHAKE,
00lIME  HAYHITLIE  PUHIMIBL  XUMHYCCKEX  [POH3BOICTE, LECCOODPUIHOCTD
HPEMCHEHMS HEOPraHWUECKHX BellleCTB 1 [IPOMBILULICHHOCTH ¥ B DBITY € TOUKH
IPEHHA COOTHOLIETHS PHCK-TIONL3A,

ChOPMUPOBAHIIOCTE  BIAACHHA CHETEMOI 3HAHWI O MErodax HayH"Horo
HO3HAHNS  SBACHMH  TPHPOALI HaBaoMeHHe.  HaMmepelide, ModeaupoBaliig,
IKCHEPUMEHT {peanbHbli i MBICCHHBIH ), HCIIMIB3YCMBIX 3 @CTCCTBEIHBIN HdY RaX,
yMelHst [PUMEHAT ITH SHAHUA [1PH IKCNEPUMEHTA IBHAM HCC/ e TOBLHHIT BEUIRCTIS
0 Ul ODBACICHHA NMMHUECKMX ABACHHIA, MMEIONMX  MECTO B prpoIc,
NPAKTHYECKOIT JIEATCALHOCTH HETORCKE M B HOBCL/IHE BHOM AHIHH,

CPOPMUPOBAITHOCTL Y MEH S BRIABIITE B3aUMOCBAL XUMHUECKHX 3HANME ¢
HOHATHSMI W LIPEACTABICHUAME SIPYTHX CTCCTBEHIIO-HAY HHBIX HPeOMeTOR 11
Gooee OCOTHARNOIO MNOTHMAHKS MATePHANBIONO SIMHCTBA MHPA,

chopMUPOBAHNOCTE  ¥MEHU  MPOBOAHTL pacudrel: C©  HCHOAB30BAHMEM
OIS «MACCORAs JIONS BeleCTia B PACTBOPSH U «MOnapias KOHUESHTPalH»,
MUCCH BCILECTRA MM 00BEMA 1433 N0 MIBECTHOMY KOJIMHCCTBY BCIIECTRY, MAtce
WK OOBLEMY OJIHOTO 13 YHAUTEYIOLUIMX B PCAKUMH BELICCTE, TCILIOBOTO abherra
peaKiIl; 3HANEHNs BOJOPOAHOTO NOKA3alels pacTROPOE KMCIOT W enoueil ¢
WBECTIION CTNEHBIO JIMCCOLMALM; Macchi (00DEMaA, KOIHMCCTHEA BCIECTR )
MPOLYKTA PCAKIHH, CCIH DO 13 HCXOMHLIX BELICCTE AdHG B BH, 18 pactBopa ¢
onpeiendiioi MaccoBoll A0.1ed pacIBOpeiiHOro BELIECTEd LN JAHO 13 H3DLITKES
(uMeer TMPUMECH); /0K BhIXOJA HPOOYKTA PEAKIMH, OOBEMIBIX  OTHOLIENNH
Faan:

chOPMUPOBUHHOCT YMEHMIT: CAMOCTOATENLHD TNAHHPOBITE | HPOBOIHTE
KHUMHUSCKITIT  JKCTIepHMEntT  (Mposeasime peakuuii  HoHHOIO  obMena,
HOATBEPHISHME KAYECTBEHHOTO COCTABY HEOPTAHNIECKIX BELICCTE, oUpeJencHue
Cpe/ibl  PECTBOPOR  HEIUECTB ¢ TIOMOLILIO  HHIAWKLTOPOR, M3VUCHHUE  BIMSIHNA
PAsIHYILIX  (PAKTOPOB  HA  CKOPOCTH KUMWUECKOH  peariHy,  pelciye
IKCACPHMEHTAILHBIX  3d0a1 10 TeMamM «Meraansy 1 «Hemeranaer) ¢
cOBJIOeHUEM TpaBul De30MacHOro 00pallenny ¢ BCIIECTBAMA U nabopPaTOPHBIM
oGopyaoBaniieM, (JOPMYIHPOBATL  UeNh  WUCCIC/AOBAHMA,  OPSACTABIATE B
pasnIHONR (OPME Py ILTATE IKCOSPUMEHTA, AHLIMSHPOBATE H OLEHHBATE WX
AOCTOBEPHOCTL,




cHOPMHPOBAITIOCTD ¥ MET H: COOII0,1aThL HPaBHIa NONL3OBAlIHA XUMHYECKOH
nocynoi ¢ J1abopaTopHEIM afopynosadyes, obpalieHEns  C  BRLICCTBAMIT B
COOTBETCTRIM € HUCTPYKUMAMH [0 BLIHOLLICHAID AaD0PaTOPHBLIX  XHMHHCCKHX
OUEITOR, SKOJOIHHMECKA  1gleConlpasHOro  nonederin B BLITY M TPYI0BOH
HESTCNLHOCTH B LENSN COXPAHCHIA CBOCIO 3A0pPOBLA, OEPYARAIOMICH TPUPOIHGH
cpedsl W JlOCTHKeHHH  eC VCTOMMMBOTD  Pa3BHTHS,  OCO3HARATH OTIACHOCTD
TORCHUSCKOTO HeHCTRIS Ha KHBLIC OPIraHnaMbl OUPEACTEHILIX 1EOPIaHIECKHX
RELLECTH. TOHHUMas CMBICI TTORA3ATCIE 1K

chOpPMUPOBAHTIOCTL  YMCIHHITL,  OCYIIECTRTE eneHalpan.eibii - 1OHCK
XHMHUECKOH HIHPOPMALAN B PA3IHYHDIX HCTOMHITRAX (nayunas W yHedHO-Hay sl
UTePATYPE, CPEACTEA MACCOBON wipopmanun, MurepHet o APYIUE), KPUTHHECKH
AHAIMIUPOBATL XHUMHUECKY 0 H(OPMALIHI, TTepepadaTLBaTh €8 W UCHOIL30BITE
1 COOTRETCTRIUH © 1HOCTABIEHIOH VvyeOHON JagadeH.
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Cogepxanne yaednoro npeamera «Xumus — 11». YraybnenHbll YpoBCcHb
(170 4, 13 Hux pezeps — 4 1)
Pasgea 1. Ctpoense semectsa (15 u)
Crpocnme atoma, CoBpeMeHHEIE OpENCTaRIeHHs 0 CTPOCHAN aTOM4,
CocTosHue 21EKTPoHA B aTome. KOpIycKyIApHO-BOMHOBOMA /\YATH3M 3TeKTPOHE.

Krantossie ymcna. OcrosHoe H BosOymaénuoe coctosmwe artoma. [pasuio Xyega. ITopazox
JAM0JHEHHS MOJYPOBHEH Y 8-, p-, d- B f-3neMeHTOR. DICKTPOHHbIE KONQUTYPaLMH aTOMOB.
MaMeHeHne aTOMIOTO pamHyca B IEPHOAX H TPyInax nepuojwycckoi cuctemn JI. M. Memgeneesa.
()6pazoBaHHE HOHOB.

Sueprus ponuzauuy. CpoIcTBO K AEKTPOHY. JCKTPOHHOE CTPOEHHE HOOB.

Xumnueckaa cBasb. Kpucerammigeckne pemé@rkd. OOMHe NPeacTaBIeHHs O XHMHYCCKOH CBI3H.
SeKTPOOTPHIATEIBHOCTE. MeTa/lIbl B HEMETAL1bl. XHMHYECKAT CBA3h. HOHHAN, METAITHICCKAL.,
KoBaneHTHas. KoBANeHTHAS NoAsSpHas W KOBATCHTHAS HENWIApHas cBaikb. [lumond. DHepIns CHAZH.

Jmupa  cBSEM. MexanauiMel  00pa3oBaHAs  KOBAaNEeHTHOH  CBA3M oOMeHHBIH M
TOHOpHOAKNErropHEd. sl ruGpumzannd. OpuerTams rubpuaneix opduranci. llpourocts o-
CBAIM H W-CBA3M. HEBANCHTHLIE B3aHMOACHCTRMN — OPHCHTAMOHHOE W JIMCICPCHONIOC.

BonopojiHag  cBg3e.  Kpucramingeckwe peméTKH:  MOJCKYIAPHEIE, ATOMHBIE, HOHHBIE,
MCTATTHYUECKHE.

Aemonempayuy, Mogenu HOHIBIX, ATOMHBIX, MOTEKYTAPHEIX W METAITHYCCKHX KPHCTALTHHECKHX
pELIETOK.

Paznen 2. OcroBHbie 3aK0HOMEPIIOCTH OpOTeKaAus peaknuii (16 1)

JJIeMEHTEl XHEMHYECKOH TepMoiMHaMuE. CaMOTIpON3BOIBHBIE H HECAMOIIPOH3BOILIIEIC PCAKIIHHE,
Xumuueckas TepPMOIHHAMHEA. TepMojlMHAMHYECKad CHCTEMA — OTKPBITas W 3aKpeITad.
DEI0TEPMHYUECKHE M IHIOTCPMITISCKHE PEaKiHy. BHyTpeHHss SHeprud, DHTANbOHA H SHTPOIMS,
IKCTCHCHBHEIE NapaMerpsl. MHTCHCHBHEIE mapaMerpel. DHeprus [ubdca. DHTANLNHHHBIA H
surponuiinsii daxtopel. TIpunii sHepreTHdeckoro compsxenns. ObparkMeie 1 HeobpaTHMEIC
peakiinu. XWMHUCCKOe paBHOBecHe. KoHcranra XHMHUCCKOTo paBHobecHs. Cwemenue
XHUMHAYECKOTO PABHOBECHA.

IMpusunn Jle Hlarense. 'oMeoctas.

DneMeHThl XMMAYecKod kumeTHEH. MexaEHsM peakumil. DneventapHsii axt. [lapannenniric
peakunn. [locregosatensubie peakiyn. Fomoresnsie peakiui. ['eTeporennsie peaxuun. CKOpoCTh
peakiuy, €8 3aBHCHMOCTL OT PasnuuHeIX Qaktopor. Kuxerwuseckue ypapnenus. Komcranta
CKOPOCTH peakiiny. [TepHo noIvipespameHns. 3aBHCHMOCTE CKOPOCTH PEAKITHH OT TeMIEPATY b
[lpasumo Bant-T'ofda. Dueprus akrupanun peaknun. Katamrs. Katanusatops.

HWurrdutopsl. ['oMoresHsIit ¥ reTeporeHHRI KaTanus.

CrexuoMerpus. Crexuomerpus, Mosspaas macca, Moagpreii o0bEM razop. KonuuecTBo BelliecTsa.
Mo, OTHOCHTEIEHAS TLIOTHOCTE Fasa mo JpyroMy rasy. ¥Ypasuenne Menjgencepa—Kmanciipona.
Momapuas macca cumecn rasop. [loctosmnas Asoraapo. CooTHOIMEHHS MEN(LY KOIMYECTBAMM
BCIECTE B XHMHYCCKHX YPaBHCHHAX.

Pacreopsl. 'oMorenneic H TreTeporeHHele cHcreMsel. PacTeopel. MouspHas koHuenTpaius
pacTropéHHOro sewmecrsa. Maccopad KoHIENTpalHg pacTeopéHHoro semectra. Maccoras jons.
Obrémuan gona. Kosqupuiment pacrsopiuMocTi. 3aBHCHMOCTE PACTBOPHMOCTH HEKOTODhIX COned
0T TeMIepaTypsl. HackimeHHE ¥ HeHacbluueHHbi pacTrop, Connparamns.




Counsrarst. ['iaparel. AKRaKOMIIEKCH. PACTROPHAMOCTE.

Hemonempayuu. Teunopsie 3QpQexTs MPH PACTROPEHHA KOHTICHTPHPOBANTION CEPHOA KHCIOTE #
HHIPATa avMOHHA.  3aBACHMOCTE CKOPOCTH pEaKiHM OT KOHUEHTPALHH H TEMIEPATYDHI,
Pasodcnue NepoKcHIa BOAOPO/IA B MPHCYTCTRHH KATAW3ATOPA.

Paszaen 3. BemecTBa H OCHOBHEIE THIIBI HX BiauMo/lefcTend (31 1)

Knaccnurkanua mcoprannyeckux pemecrs v peakumii. Okcuanl. Kmenorel, Ocnopanns. Cosm.
Oxcuani KHC/IOTHBIC, OCHORBHHIE, amorepHsle, HeCcoIeo0pasyHIIHE. Kucinorel
KHCIOpojicolepkatmie 1 Deckuciopoasbie.  KHCIOTEL  OMIOOCHOBHBIE W MHOIQOCHOBHEIE.
Ocuosanun. [TEnouu.

Hepacteopumpie ocroRanus. Asmporepurie ocnosamng. Coanm cpeisHe, KUCIbie, CMEIUAINILIC,
ocubpinie. Comu gepofHuie. Knaccuduxanug peaximii. Peakimy coeimuedus, pPasloMCid,
FaMelleHng, obMeHa.

FrexTponuTHYCCKas IHCCONHAINA. Peaxinms HeHTpanu3almMi. DNICKTPONHTH H HEYNIEKTPOIMTEL,
Teopus NEKTPOIHTHYSCKOH muHcconHanuk. MexanuiMm  3NIEKTPOIHTHYCCKOH IHCCOUNHALHH.
Cuiipipie # ciabele 2ekTposnTel. (TeneHpr HOHH3AUMH (AUCCoUManuM). JIMCCOUHALNA KHCTOT,
OCHOBAHHWHA, cOncH.

Peaxuys HelTpaiiIanan.

Peaxipiu obMema ¢ yuacTHeM coael. BaauMoneicTrre cpe/iHuX coflel ¢ KHCTOTAMHA, C OCHOBATHAMH
u MesTy coboli. Peaknun ¢ yuactrem kueamx coned. ['njiponns conel. CorMeCTHEIH THIPOITTS.

AniporepHEie OKCHIB U THIpOKCHIE. AMdoTepHocTs. Peakiyun amboTepHhx OKCHIIOB B PACiTARE.
Kominexkcoobpasopaiic B pacnnasax. Peakniny aM(pOTEpHEIX OKCHIOB H FHOPOKCHIOB B PACTRODE.
Peakunu conedl MeTailior, 0DpasyONMX aM(hoTepHEIe CORIIMHEHNA.

FHadeHHe KHCITOTHO-OCHOBALIX peakuuii 1714 opranu3Ma yenosexa. Bogoponnsiit nokazareas (pll).
bydeprnas cucrema, Inaqenns pH muwocrel oprannava HelioseKka B HopMe.

OkucaIHTeNBHO-BOCCTATOBHTCIBHNEIC peakiHi. DnckTpomus. Crenent okHenenud, Kiaccrduxanna
OKHCIINTE  BHO-BOCCTAHOBUTENILHLIX PeaKimit.

Bmugnne CpCOnl  pacTeopd Ha IPOTCKAHNC OKHCIHTCILHO-BOCCTAHOBHTCILHBIX pCHIU.EHI“I
OEHCIHTEILHO-BOCCTAHOBHTCIEHEIE peakHlE € YIaCTHOM JOBVX BOCCTAHOBHTCHCH MM ABYX
OKHCIATCICH. 'BIIEKT[}DJIHS PAcILIaBOE H pacTBOPOR couIcit.

CTpoelHe KOMINCKCHBIX cocauuenuii. JlomopHo-aknentopHsil  MexaHmiMm  odpazoBaHus
KOMIUIEKCHEX coe/iiHenni. [lenTpaiaenni aroM. BayTpenunsa koopansanuonHan chepa. Jluragass:
MONOACHTATHBIC, OHOCHTATHEIE, MOMKACHTATHRC. BHemmas xoopmunammonnas chepa. [lparnia
Ha3BaHMA KOMIUIEKCHOH wacTMisl. Haspanus nurangos. Ilpapuna nomenxnarypel. [lommsgepnnie
KoMIiekcsl. Makpouuknnueckne xommiexcsl. Koopmmmammomioe gmeno.  Konmdurypauus
KOMTLUIEKCHBIX COS/IMHEHHHA,

Hevonempoyuy,  Ousudeckue CROHCTRA OKCMIOOB, KHCIOT, ocHoBaHMI, comeil. Maydeume
FIEKTPONPOBOHOCTH pacteopos. Peakuua HellTpaasaimm.

PeakuMu KHCIBIX CONlEH ¢ METAILTAMH. HUJ]}"’I'EH.H'E KOMILISKCHEIX CONCH.

Habopamopiere onsimut. 1. CoBMmecTHRIT rHaponni. 2. BausHHe v3MeHEHM TeMIEepaTypnl ia
CMEHIeHHE PARHOBECHS THPONIH3A.

ITpaxmuneckue padomst. 1. 'naponns conci. 2. HIpOKCOKOMILIEKCE METAIIOR.

Pazaen 4, Xumun yiementos (71 1)




Buorennsie  omemenThl. Kinaccudukauns sneMentoB. buoreHHBIE 37eMmeHThl. OpraHoreHel.
FneMeHTl 3ekTpoimTHoro gora. Mukposzementsl. Kiaccndurarms OHOTEHHBIX 11 OpraHH3Ma
uenoBeka. O0man xapakTepHCTHRA 5-3ICMEHTOB.

()bmas XapakTepHCTHRKA p-dTIEMEHTOB. MakcuMaibHbie M MHIHMAITLHBIE 3HAYEHHA CreleHel
OKHCJIEHHHA p-3IEMEHTOB 2—4-10 IEPHOJIOB ¢ TPHMEpaMH OHHAPHBIX COE/IHHEHHH.

OB1as xapakTepucTHKa -3MemMenToB. CTeneHH OKHCIeHHs GHONOTHYCCKH BAKHBIX (-3/IEMEHTOH B
COCTHHEHHAX.

Bozopon n xucnopom. Bomopog. OKHCIHTENEHO-BOCCTAHOBHTE IbHAS JIBOHCTBCHHOCTE BOIOPMILA.
I'mopuzaer metawios, Kuemopoa. AnnoTpoittbie MOTHOHKAINH KACNI0pO;1a. XUMIAYeCKHT CBOACTBRA
kucnopona. Jlaboparopueic ¢moco0bl M NPOMBILICHHEIC CHOCODBI MOUIYYeHHS KHCIOPOIA.
XuMudeckne cBoiicTBa 030Ha. KavecTBeHHas peakiusa Ha o30H. Boja W nepokcH/ BOIOpOJa.
(JKMCTHTENEHO-BOCCTAHORBMTEIBHAS  TBOHCTBEHHOCTE Mepokcuaa Bojopofa. OKHCIATENLHO-
BOCCTAHOBUTENLIEBIE PEAKIIHE C YHACTHEM [IEPOKCHTA BONOPOIE B Pa3HbIX CPEjax.

l'anorensl, Ofmias xapakTepHCTHKA H ¢(U3HYecKHe croHcrsa. XHMHICCKHE CBOHCTRA TFAIOTEHOR.
JlaGopartoprple crnocofel nOMyYCcHHA TanoreHos, OKMCinTeNBHAas CHOCODHOCTE TaIOIEHOB,
JHCnpoTIOpIACHAPORAHHE AT0TeHOR. DHINUCCKHE H XHMHYECKHEe CBOHCTBA MaNloTCHOBOIOPOIOB.
Ocobemsie ceoficTra drroposogoponnoll kucnoTH, KagecTBeHHRIE peakiiii HA HOHBI TATOTCIIOB.
Kucnoponcoaepxanine Coe/iMHeHHs ranorcios, XI0pHOBATHCTAS KHCIOTA. XJIOPHCTas KACHOTA.
XiopHORaTad KHCHOTA. XJOpHas kuciora. ['wmoxiopursl. Xiaoputel. Xnopatsl. [lepxiopars.
IIpumeHeHue ranorenos X BRKHSHIINY COEIHHEHHH.

Cepa. XapakTepHCTHKA MEMEHTA W NpocToro eemecrea.  Haxowpemwe B mpapoge. @uoTanss.
AsoTponHbie MOAR(HKATHN cepEl: poMOHYECKasA CEpa, MOHOKIHHHAR cepa, XuMHUSCKHe cBoHCTRA
CEpHl, Ceporojiopod. XHMHYCCKHEe CBOlcTBa ceposomopoda. CepoBojuopojHas  KHCHorTa.
XUMHYCCKHC CBOHCTRA ceposojopoadoli  kucnotel. Ceporomopon. @DusmueckmHe CcBOicTBa
ceposogopona. BoccraHoBuTeneHBIE CcBOHCTERA ceposojopoja.  KadecTsenHad peaknHd 1A
CEpOBOAOPON H CYNEOHIEL CTpoerne Moaekyanl okckaa cepei(IV), @uangeckHe crolicTra,
mosaydeHHe M xuMudeckHe cpoiicTBa okcuza cepui(lV). Ceofictea cynwduros. Kauecrsennaa
peakuus Ha cynsduT-HoH. [lpumenenne okcuja cepri(IV) u comell cepHHCTON KHCIOTLL
CoejiHeHys ceprl co CTeNeHE0 okucaeHnd +o. Oxcua cepbi( V1), ero ceoficrea, Cepnaa kucnora.
OxucIMTE IBHME cROHCTEA pasbaBnenHol ¥ koHIeHnTpHpoBaHHoH cepHoil kucaoTsl. [lomyuenne
cepHoif KHCHOTH. OxuchutensHble cBolicrBa cyibdaros. Paimowmemnic cyandarop. OcHOBHEIC
AHAMHTHICCKHE PEeaKUMH, NPHMEHAKMIMECH Ui O0HAPYKEHHS CCpPOCOACPKAIIHX aNHoHOB.
[Tpusenenne cyILQaToB.

Azor v Qocdop. ODIAA XapakTepHCTHKA 2MeMEHTOB VA-rpymnel. OHIHYCCKHE W XHMHYICCKHC
croficTRa azora. [Tonyuenne o npumenenne atora. Coe/IMHEHHA a30Ta CO CTENEHBI) OKHCIEHHH —3.
AMMHAK, ero (PU3HIECKHE W XuMUHecKne croficrsa v npumeHedne. Conu aMMOHMA, UX CBORCTRA.
KauecTReHHOS OnpeasieHHe aMMHaKa H woHa avmmodur. Crodcrea sutpuion. Okcuie azora.
A30THCTas KHCHIOTa M HHTPHTEL. A3soTHas kuciora. OKHCAMTENBHBIE CBOMCTBa pasdaBieHHOH H
KOHLCHTpHpoBaHHoll asoTHoi kucaoTel. Hurparer, mx csoiicTea. Pasmoxense HHTparos.
llpuneHeHNHE HATPATOB.

Crpoense u ceolcrsa OpocTeX BewecTs, obpazosaHHex docdopoM. AUIOTPONHA thocdopa.
Pasiuuud s ceoficTBax Genoro M kpacoro docopa. Coeuuenns hocdopa co CTENEHRK OKHCIEHHS
—3. Qochnae MeTanion. Mocdun, ero ceoiierea. Coenmnenus docdopa o CTENEHB OKHCICHHA
+3. Oxenyia docdopa(lll). Dochopucras kucnora. Coemprenns hocdopa co CTENEHB OKHCICHIE
+5. Okcna dochopa(V). @ochopras KHCI0Ta, ef QH3INTSCKAE, XUMHYSCKHE CBOICTRA, MOTYICIHE,
npumcHenne. llupodocdopras xmenora. llomyaenme docdopa. lanorenwmmt  docdopa(lll).
[anoredu st gochopa(V).




Vrnepo w kpeMiii. XapakTepHCTHEE DICMEHTOBR. AIOTPONHEE MOTH(MHKAIHHE VTIepoIa: rpadhur,
atvas, KapOun, Qyiiepenn. Cpapnedue (u3ndecknx crodcTs anmMasa 0 rpadura. XuMudcckue
croHcTBa IpagwTa, kokca. Peakumm macnponopuionEpoBsanns rpaduta. KapOuael. AuervieHniibt.
Owcun yroepoza(ll), ero nmonywenne, ceodicrea v npumedenwe. Owxcua yraepoma(lV)., ero
IMEKTPOHHOE CTPOSHHE, NoJy4eHHe, cRolcTEa H NpHUMEHEHHE. YTOJIBHAS KHCIOTA B €€ conn —
kapDoHarsl, ruipoxapbonarel. CeoficTea KapboHaToB M rupokapbonaror. KauecTRennas peakius
Ha KapbOHAT-HOH.

Kpucramgeckas peméTka KpeMHHs. AJJIOTPOIHS KpeMAHd. B3anMoIeHCTBHE KpPEMHHMA C
HPOCTLIMA H CIOKHBIME BemecTeamu. OKnAcauTelblLe H BOCCTAaHOBHTENbHBIE CROHCTRA. OKCH
gpemMung(1V): HAXOXKISHHE B NPHPOJiE, XuMA4ecKHe crolicTra, Kpemimiessie KUCIOToL, CHAHKATHL.
Cunukare/s. | AOpOM3 PACTBOPHMBIX CHIHKATOB.

Meramsr 1A- u IA-rpyon. Hlenounsie metannsl. Koudwmrypaims aromos meramior [A- u [A-
rpyvil. Mi3aMesense MeTAUTHYCCKIX cBOlicTB Mo rpymnne H nepuoay. [Ipupoinme coejluHenns
metammor [A- u [[A-rpynn. @usndeckne croficTra, XHMHYECKHE CBOHCTRA: BIAMMOOCHCTBHC C
BO/IOI, ¢ KHCTOpOZOM B JIPYTHMH [POCTHIMH BemecTBamu. [1lEr0uHoseMenbHble METAlIbL
Tnapriasl MeTamioB. AMAIE. OKCHIBI METOYHBIX H MIEN0YHO3EMENbHBIX METAII0B, HX CBOHCTEA.
MJpOKCHIBE IICIOYHEIX H IMENOYHO3EMETBHBIX METAINOB, HX cBofctea. [lepokcunm
HEZINEPOKCH/IBl  [EeOYHBIY ¥ IIET0YHO3CMCNBHEIX METANIOB, HX CBOHCTBA M OpPHMEHCHHC.
Hécrrkocrs Boanl. OxKpailiHBaHHe naMedd HoHami yMertaios [A- w [TA-rpyrin.  buonorngeckoe
3HaUCHME HATPHA, KaIHA H Mar{us,

Amovunui. Haxoxnenue B npupode. DaAeKTpoHEag Kondurypanus aroMa. OH3AUECKHE CROHCTRA.
XuMuueckHe cRoHcTBa: B3auMoJeicTERe ¢ KHCI0POAOM W APYTHME DPOCTRIMH BELISCTBAMM, BOIOH,
PAcTROPAMHE COJIEH, PacnjaBaMHi H PACTROPAMH THEI0YEH, MACCHRMPOBAHHE KOHIEHTPHPORAHHBIME
cepHOH W asorHOH kKucaotamu. Owxcan amomuHEA. AmoMuparel. TeTparmipoxcoaToMHHATLL
BaaumoelicTBAC OKCHIA ATIOMHIIEA ¢ OKCHIAMH, THIPOKCHIAMHE W KapOoHataMu meraiiior TA- u
TTA-rpymi. THpokeui alOMHHME, 810 HONYHEHHE, CROHCTRA W MPHMEHSHHE,

XpoM. XpoM, HaxoKIEHHE B IpHpPOIE, CTPOCHMC ATOMA, CTEIEHH OKMCIeHuH, (uinueckue M
XHMHYCCKHC CBOMCTRA. llacCHBHPOBAHHC KONLUEHTPHPOBAHHBIMHM CEPHON M A30THOH KHCIOTaMH,
auapcekoi soakoln, [lpusmenenne. Owewawt xpoma, Comnm xpoma(lll). Xpomopan kmcmora.
Juxpomoras kuenora, Xpomarsl. Juxpomarst. Comn xposal V). Memuko-Ononoraueckoe sHadeHmne
cocIUHEHHI XpoMa.

Coeaunenns mapranna. Crenenn okvcnesus Maprarna. Oxenn B ragpokeng Mapranua(ll). Oxenn
maprasua(ly). Manranater, [Tepmanranatsr. buonorndeckoe snaueHic MapraHia.

Heaezo. Haxomnenue B npupoae. JIeKTpoHHAS KONDHUTYPATHEA #kete3a. DHIHYECKHE H XHMHYECKHE
croiicrpa. [laccusuposanue KOHIIEHTPHPOBAHILIMA CCPHOI H a30THOH kucioTamu. OKeH b Kenesa.
'mnpoxcuam skemesa. MX cBoiietBa H monyuenue. Coenmnenns weneza(ll) u #enesa(lll).
Kauecrsennsie peaxuuu ma monnl Fe'' u Fe'”. Jlomenneie mpomeccrr. ®epparnt Menezo —
OuorenHeiil aneMent. Meauko-Guonornueckoe 3HAYCHHAE JKEIE3a.

Meje. Mejas, HaxoxIenne B NpHpOIE, CTPOCHHE ATOMA, CTEIEHH OKHCIeHHA, QH3HYeCKHE M
xumMuyeckne cpojictea. [lpaMenenne. Oxena meau(l). Cpeanne comm memu(l). Peakunn
koMnaekcoodpasopania Mmen(l). Oxenn Mexu(11). Tuapokena memu(1l). KavecTsennag peakumns Ha
wons! Cu*", Ment — GmoreHnnii amement. Menko-GHONOrHYECKOe SHAUCTIAC METH,

Cepebpo. Cepedpo, @H3HYecKHEe W XHMHuecKue cBoifcTBa. Oxcua cepebpa(l).  Peaxuun
kommnekcoobpaiosanus cepedpa(l). Hurpar cepefpa — peaxtus na uoust C1-, Br-, I™. [Ipumenenne
cepedpa H Cro COCIHHEeHHI.

Lunk. Haxoxlenue B IPUPOIE, CTPOSHHE aTOMA, CTCICHH OKHCIEHNS, (PH3HUSCKHE H XHMHICCKHE
cpoicrea,  llpumenenue, AMQOTEpHOCTE OKCHIR H  THIPOKCHAZA oHHKA.  Peakouw




KDMHJ]EKEODﬁP&EUHaHHH [IHHEKA. LLHHK — MHEKpPO3IEMCHT. MenHko-0RoNorAgecKos 3MAYCHHE
ITHHEA.

Hesmoucmpayuu. Paziomense nuutparos, O0pasiml ranoreqor, [Tony4enune raloreHos.

Habopamopiwie  onwmet. 3. OKHCIHTEIRHO-BOCCTAHORHTENBHAA JBOHCTBEHHOCTh EPOKCHIA
Bofopoaa. 4, Painoenne nepoken/ia BOOpoa o AeiicTBHEM Karaiaiel. 5. OKHCICHHAE DPOMit/I-
W HomEa-woHOB. 6. PacTBopEMocTts  moja. 7. JlWcnpomopumonMposande wHoja. 8.
Hucnponopimonuposanne cepel. 9. llonydenne ceprnctoft kuciotel. 10, KuCIOTHO-OCHOBHRIE
cBOHCTRA CepUECTON KucaoThl 1 eé coneil. 11. BoccranoruTensHEe CBORCTBA CEPHHUCTOH KHCIOTEL
12. Tlonyacnde cynnura Gapua (KAUCCTBEHHAA peakilis Ha cyIbQHT-HOH). 13. Kasecisennas
peakuus 1a cyaphar-non. 14, TMonydcnue xaopuaa amvonus. 15, CBolicTa Xnopuia aMmMmonus. 16.
Oxue e bH0-BOCCTAHOBHTENLHARY  JBOHCTBEHHOCTRE  HHTPHT-HOHA. 17.  OpwcaurTensHas
¢rocoDHOCTE HHTPAT-HOHA B 1eloYHoM pacTsope. 18, Mayuenne yenosuii obpazosanua docharon
kanbiua. 19. Momyuenne yraekuenoro raza, 20. KACTOTHO-OCHOBHBIE CBOHCTRA YTONEBHOH KHCIOTE
i eé coneii. 21. BiauMonciicTBHE YTOMBHOH KHCIOTH ¢ KapDoHaToM kateousa. 22, Paspyiuenne
IHPOKCOKOMITIEKCOB METAIUIOB T0J NCHCTBHEM YTISKHCIONO rasa. 23, CoBMECTILIH THIPOIH?
HOHOB aMMOHHA H CHIHKAT-HOHOB. 24, BiauMoJcHCTBHE YTONBHOH KHCOTH! ¢ CHIMKATOM HATpHA.
25. KauecTeenmad peakilis Ha HoH mardds. 26. KadecTnennag peakimf Ha HWOH Kaibimu. 27,
Kauecrnennas peakms Ha woH Oapus. 28. Pacrsopenuc alloMHHHA B KHCIOTax M menowax, 29.
Baanumo;ieficTBHC TCTParHIPOKCOATIOMHHAT-HOHA ¢ HoHamu amoMumid. 30, BsanvoneiicTeue coneit
xpoma(T1T) ¢ ammuakoM 1 mEnousio. 31, Okucaerne coemubenni xpoma(lll) B menodnoi cpeae. 32,
Hzydenune papnoBecHs IUXPOMAaT—XpoMaT B BomHoH cpene. 33. Boccranosienwe coelHHeHHH
xpoma(VI) B xucnoii cpene. 34, Tlonyyenue rugpokcuna Maprasua(ll) m ero oxucienne. 33.
Oxuenmrensyeie cBofictea oxcuma mMapranna(IV). 36, TloayueHwe rujpokcHIOB Xenesa. 37.
KauecTEcHHAA PEAKIIMA HA HOH JKellela Fe?". 38. KauccTBemnnle peakiidyi HA HOH Kenesa Fe'", 39,
Orruomenye MenH K aeiicTriio kucaoT. 40. TMonyuenne ryjpokcdia 1 aMMuHOKOMILICKea Menu(ll).
41. Pazpyvincuue aMmuHOokoMmaekca meau(ll). 42, Oxucanrensnsie clocoDHOCTH COCTHICIIHE
smeu(ll). 43, Homyvuenne ammuHokoMmaekca mean(l) u ero okucnenue, 44, PacTBopenuc KA B
KucnoTax W menogax. 45, O0pazoBanne THAPOKCO- H aMMHHOKOMITIEKCA HHHKA.

Hpaxmuyeckue pabomu. 3. Tloayuenne BOA0poja v kuciopoa. 4. CBoicTBa raloreni-HoHos,
Croiicrea woga. 5. CpolicTBa ceprl # e€ coeaunenui. 6. [lonyuenne asota u ammuaka. CpolicTea
coemmHeHnit azora W (ochopa. 7. Crolfictea coeaunenni yrnepoga u kpeMinig. 8. Metaum A-
rpynm. 9. CroiicTea coearHennit xpoma n mapranig. 10. CroficTea xeneza, Mei, cepedpa. nHKa i
UX COIMHEHHI.




TemaTaqeckoe INIAHHPORAHHAD

11 kaace
Na HaumMenopanue pasnencs u KonmMdecTRO JacoB HanuoHwibHo-
/0 | TEM IPOrpaMME Beero | Kontponensie | llpakTudeckue | perHOHATEHBIH
paboTl paboThl KOMIIOHEHT
Pasgea 1. Ctpoenne Bemecrea
1; T

1151 | Ctpoenne aToMa 7

I a I
1.2 | XuMHuSCKan CRAE. 8 1

| Kpuctamwmueckue pelieTiu

|
Htoro no pasneny 15

Paigen 2. OcHoBHEIE JAKOHOMCPDHOCTH HPOTEKAHAH PEﬂKlIHﬁ

s

2.1 ITMCMCHTE] XUMEYSCKOH 3

| TepMOIHHAMHKH
22 IMEMENTE] XHMHIeCKOH 4

| KMHETUKR !

| ; o
2.3 | CrexuoMeTpHs 2
2.4 | PacTrophl ¥ AHCHEPCHBIE 5 ]

CHCTEMBI

Hroro no pazneny 16

Paznea 3. BeniecTBa H 0CHORHBIC THITLI HX B3aHMOICHCTBHE

31 Knaccugmraima 3
HEOPIaHHYECKHX BEUIECTE H |
peaxkuHi

3.2 | DuerkrpondTHYICCKan 4
JIMCCONHAIIMA

33 Peakuuu obmena c 6 1
YHACTHEM coned

34 | AmdorepHsie OKCH 1B M 4 1
FHIPOKCH B

B Bogoponusii nokazareis 2

3.6 OKHCIATENEHO- 8

| BOCCTANORHTCIE LIS

| pearlHH, JAeKTPOIH3.




MporpaMMe

3d | f:?Tpueme KOMILICKCHBIX - 1
| cCOCTHHEHHHA
Hroro no pasaety 31
Pas:[é.rl 4. XuMHUd 2JIeEMEHTORB
4.1 | Xumus HCMETALIOR 42 5
4.2 | Xumua MCTAIIOR 26 3
4.3 | lNoptopenne w 0boblucHEE | 3
M0 Kypey XMMHH
Hroro o pasdeny 71
PeseprHoe BpeMs 3
Ofmee KOIMYECTBO TACOB MO 136 | 10




IoypouHoe NaNHpoBaAHHE
11 xnace

(4 4. B Hegemo, Beero 136 4., 3 HUX 3 9, — pe3eprRHOE BPEMi)

Ne Tema ypoxa Ko/iM4ecTBO JacoB Hammonaneso-
n/n Beero | Konrpomsusie | [Ipaktuyeckue | perdONambHEH
padoThl paboThl KOMITOHEHT
1 | lNoBTopeHHe Kypca XHMHH 1
3a 1() kinace
2 | Crpocune atoma. (dmme 1
OpEICTABIEHHH
3 | CocTogEue aieKTpOHA B 1
aTomMe :
4-5 | DnekTpOHHEIC 2
KOH(QUIYPALHE aTOMA '

6 | MaMeneHue aTOMHOTO | |
paauyca v 00pazoBanHe
HOHOB ,
7 | Pemenne 3ana4 no tTeme 1 i

«Crpoenue aToMa»

8 XHUMHYCCKAS CBA3b 1

9 S IeKTPOOTPHIIATEBHOCTh ' ]

10 | Monmag cBAsE | 1
| |
11 KopanenTHAd CBAL ' 1
|
12 | HesanenTHEIC 1 i
BiauMoacicTeHE !
13 | Kpucrammiueckne 1
PeLIETKH
14 | Pemenye sagad IIo TEME 1

« XHMHUYSCKAA CBH3hY

15 | Konrponsnas pabora | 1 1

no reme «Crpoenne

BElECTRAR !
16 | DaeMeHTh XUMHYECKOH 1

TEPMOIHHAMHEH.




Peakuun
CaMOTPOH3BOTLHEIE H
HecaMOTIpOH3BONBHBIE,
TepMoaunamuyeckne
CHCTEMBI H MPOTIECCh]

17

DHTANLIHA H 3HTPOIKA, |
Oneprua | wdbca. '
FHTANBMHHHLIE 1 !
IHTPOIMHIHBI (aKTOPBL
Hpunmun

JUCPIETHIECKOTD
CONPSXKEHHA |

18

XHMAvecKoe paBHOBCCHE.
KoHcTanTa XMMHYCCKOTO
PARHOBECHA

19

Cueniesse XHMHYECKOro
PABHOBECHS

20

| TEPMOITHHAMBFKH ¥

Pemenne 3a/1a4 110 TEMC
W IEMEHTRI X MMHYecKoii

JeMEeHTE XHMEYeCKOil
KHHCTHEH.

(01mHe NpeIcTapIeHHs O
MeXanH3IMax peaxini

b
e

CropocTs peaknnH.

Kunernyeckue
YPaBHEHUS,
KoHcTanTa ckopocTH
peaKiHK

23

3aBHCHMOCTh CKOPOCTH
peaKIiy OT TEMIEPAaTyPh.
Karanus

24

Pemenne 3amay no teme
«Cropocts XHMHYECKOH
PeaKimm,

25

Crexuomerpus. Pacger
KOIHHECTBA BelllecTha

CoOTHOMICHHT MEHKIV
KOJIMHECTBAMH BELIECTE B
XAMHYIECKHY YPABHEHHAX

27

['oMoreHneic |
ICTCPOrCHHIEIC CHCTEMEL
JIHCTIEpCHBIE CHCTEMBL. |

[1pobrema
ONYCTHIHHEAHHA B




Kanmernn.
Tertpnsie OypH

PacTropm

[lponece pacTeopenus

PeineHAe 32039 10 TEME
«PacTeopei»

KontponsHas pabora 2
1o TeMe «OCHORHBIE
JAKOHOMEPHOCTH
NPOTCKAHHAA PEAKITHM»

Knaccuuranna
HEOPIAHHYCCKUX BEIIECTR

Knaccuduxauma peaxiiMi

Pemenne 231849 1o TEME
«Knaccuduraius
HEOPraHHYeCcKHX BCIIECTB
H pearii»

35

DNEeKTPOIHTLL M
HEINEKTPOAUTEL Teopis
FIEKTPONHTHHECKOH
JHCCOTHAIHH

36

JHccounalms KMCIoT,
OCHOBEHHHA W conei

Pemense 3a1ad Mo TeMe
«Teopus
IMEKTPONHTHHECKOH
THCCOLHALTHE »

Peaxmua HelTpaiMIalifnm

BianMoAciCTBHE CPEIHEX
COMEH ¢ KHCOTAMYH

40

B:sﬁﬁi&ngeﬁc’mnc CPEIHHX
codiel ¢ oCHOBATHAMHE,
BaaumMoIcicIBHE CPEIHEX
coliel Moy coboH

41

Peakmuy ¢ yIacTHEM
KHCJIBIX COJIEH

42

I'maponuns coneit

43

| Peienue 38784 1Mo TemMe




«'uaponus cosedin

44

[Npakruveckas pabota 1
«I'mapomuzy

AmdoTepHbie OKCHIEL H
ruipokcHIel. Obmue
npencrarienns. Peaxumn
ampoTepHBIX OKCHIOR B
paciLIase

46

Peaxuun aMoTepHbIX
OKCHIOB H THAPOKCHJIOB B

pacTsope

47

Peakudd coaeli MeTanIoR,
o0pasyIOIHX
aMMOTEPHBIE COS/IHHCTTHE

48

Koutponbhas pabora 3
o TeMe « XHMHTecKas
peakund. Teopus
EKTPOTHTHICCKOH

THCCOLHAIIHH »

49

BopoponHeii nokazares

| pH. byiheprEie cHCTEMBI

BoaopoHnii

NoEA3ATCE BOIRI

H IIOYE B
Kamirkum

50

Peimcnne 3a1a49 0 TeMe
«BonopoHeri

| DOKA3ATEIE »

51

| (CTeneHE OKHCICHRA.

Haubonee BaKHBIE
OKHCITUTEIR |
BOCCTAHOBHTETH

Knaccuuranng
OKHCIH TE/IbHO-

| BOCCTAHOBHTE/IbHBIX
| peaKuHi

53

CyMMapHEIi

koo hHEIHCHT mepen
OKHCIATETEM HITH
BOCCTAHOBHTENEM C
VISTOM COIe00pa3oBaHis

Brmsnre cpedsl pacTBopa
Ha UPpOTCKanne
OKHCITHTCTLHGO-




BOCCTAHOBHTC/IBHRIN
peakii

L ]
th

OrucamTebHo-
BOCCTAHOBHTETRHBIE
PEAKIHH © YHACTHEM JIBYX
BOCCTAHOBHTCICH MITH
IBVX OKHCTHTENEH

Petnenue 2anau mo reMe
KOKHCJIH'!'EJIJ:HCI‘
BOCCTAHOBHTEIILHBIC
pEaKIIHN»

37

DNeKTPOIN .

58

Pemenne 3anaq no teme
« JTIEKTPOTI »

59

CTpocHHE KOMITIEKCHEIX
COCTHIICHAH

6l

| COCOHHCHHAR

Peluenne 3amans no TeMe
s KoMnnexcHbie

61

llpakTEucckag pabora 2
«] MIPOKCOKOMITIICKCE
METANNORY

62

Koutposibhas pabora 4
no reme «OCHOBHEIE THITE
B3aMMONeACTENSR
BEIICCTE»

63

bHOTreHHEIC YTEMCHTEL.
Knaccuduranus
IMEMEHTOR.

64

Obuas xapakrepucTura s-
3meMerToB. O0man
XApaKTCPHCTHKA -
IeMEHTOB

63

a6

| d-amemenToB

(0mas XxapaKkTepHCTHEA

Bonopon:
XAPaKTEPHCTHRA JIEMENTA

H MTPOCTRIX BEINCCTE




wCeoHcTRa Cephl | &

coequHeHuHiiy

67 | Kucnopoa:
XapaKTepHCTHKA 3JeMEHTA
W ITPOCTEIX BEMIECTB
68 | Boua n nepokcun BoJiHbie pecyper
BOAOPOTA KanMEIEHH
69 | Pelugnue 38089 IO TEME
«Bonopoa. Kucnopomy
70 | IlpakTnueckas pabota 3
«Bogopon. Kucrnopog»
| 71 | lazorensi: oGiuas Mpofiema
XapaKTCPHCTHEA flomonedmipra B
IEMEHTOB H QHIHYECKUX Kamvbiain
CROACTE NPOCTHIX
RENECTE, AHMHYECKHE
CBOHCTRA MPOCTREX
BCIIECTE — Falloreios
72 | TanoreHOBOIOPO 1k
73 | Kucnopolcogepaaliine
COSTUHEHWA TANOTCHOR
74 | Pemenue 3a0a4 IO TEME
«l'anorenw»
75 | IpakTuueckad pabora 4
«CpoHCTBA raToTesI-
ronoe. Ceolctsa ilogay
| 76 | Cepa: xapakTcpHCTHEE
i 3NEMEHTa M TPOCToTo
' | BeuecTRa
77 | Ceposogopod H
! CyIb(MIEl
78 | CoeanHeHUdA CephI CO
CTCIICHEY OKHCTenus +4
79- | CoennHeHHA CEPEL CO
B0 | cTCHEHEBH) OKHCIEHHSA +6
81 | Pemenme 33149 mo Teme
«Cepa H c€ cOCIHHCHHAY
82 | Ilpaktuyeckas pabora 5




83

Kontponsaan pabora 5
no teme « Bojopon.
Kucnopon. ['anorens:.
Cepay

84

Asor u hochop: obmas
XapaKTepHCcTHRA
aneMeHToE. DHIHUecKHE ¥
NHMHUSCKHE CROHCTBA
az0Ta

CoenuicHAL a30Ta Co
CTCTICHEID OKUC/IeHHE —3

86

OkemjiLl a30Ta

87-
88

AzgrHas KHCIOTA

89

ConH a30THOH KHCIOTEL

90

Pemenna 233/189 o TEME
@A30T 1 ero CO)HHeHHI)

91

@ocdop: cTpocHHE H

CBOHCTBA IPOCTLIX
BELICCTB

G2

Cocnunenns Qocdopa co
CTEIIEHBID OKHCHIEHHAR ~3.
Coeaunenna docdiopa co
CTCHEHBED OKHCNIEHHA 3

Coenrnenng dochopa co
CTENEHbH) OKHCICTHSA +5

94

Pemerme 3agas 1o
Teme «Pocitiop | ero
COCTTHITCHIS»

95

' [IpaxTuueckas pabora 6
wllonydcHHe a3oTa 0
amvuara. CeoilcTea
coeMHeHHH azoTa |

| troctopa»

Henonsiopanie
MHHEPAIRHEIX
yaobpeHui Ha
TEPPHTOPHH
Kanmbiruu

96

Yriaepon u kpemHMii:
XApAKTEPHCTHKA
snemeHToR. Crpoenue
CBOHCTEA [IPOCTRIX
BELECTE, 00pajloBallbX
YINEPOIOM




97 | Kap@mrasr, Okcuiisl 1|
yriepoaa |

98 | YIoIpHAA KUCIOTA H 68 I Mectoponcienns
COIMH H3IRECTHAKOB 114

TEPPHTOPHH
KamJpIE#sm § Mx
| IPHMEHEHHE

06 | Pemenme 3anau no reme | 1
«¥YTHepod H €ro
COE/IMHEITH )

100 | CBOHCTBA KpeMHHA 1

101 | CoeIHncHEA KPEMHHA 1 CunugartHas

NPOMBIIICHHOCTE
B pectybiuKke
Kamvbixis.
MecTopomaeHag
: : IZIMHEL ¥ TICCKa
102 | Pemenne 3a7au no Teme I ]

«KpeMimii # ero

CoeHHeTHT»

103 | IMpakruueckas paGota 7 1| |
«CBOHCTRA COSIMHEHHH | -

YITIEpOIa U KpEMHIS

104 | Kourpousuas padota 6 1
o reme «emerrTnl [V-A |
u V-A rpynm»

105 | Merans I-A u 1I-A 1 - Mectopos;ieHus
rpyImn; odias | KASTHHHBIX,
XapaKTePHCTHEA | KAMCHHLIX COTeit
3/IeMEHTOB U TIPOCTRIX | M THICA B
BELIECTE KaaMbikuu, ux

TPHMCIICITHE

106- | CrojficTpa coeiMHEHHH 2 [lpobnema

107 | metaznos I-A v [T-A EAYCCTBA BOILI H
TPy e¢ BIHANHE Ha

3MOPOBLE
sHTensi
Kaambixun

108 | AmowMuimi: 1 |
XapaKrepucTHKA JIeMeHTa ?

H TTPOCTOTO BEOISCTRA

109 | CoegHHEHHS AMHOMHHMA 1

110 | Pemnenune 33184 110 TEME |

«Meraiiel A-rpyTm




111 | IlpakTHdeckas pabota 8 1
«MeTammer A-rpynmns
112 | KontponeHas pabora 7 1
o TeMe «Metamer A-
PPy
113 | O630p xuMHH d-
JTEMEHTOR. X POM:
XapaKTepHeTHKA J1eMeHTa
H TIPOCTOID BEelecTsa
114- | CoenuneHHA XxpoMa 2
115 i
116 | Pemenge 38084 o TeMe 1 i
«XpoOM H €TO
COSIHHEHHA R
117- | CoemineHns Maprasua 2
118
119 | Ilpaktiueckas pabota 9 1
wCpolicTea cocMUTICIAH
XPOMA W Mapranuay
120 | Fenezo: xapakrepicTHEa I
3NEMEHTA H NPOCTOro
BEHISCTRA
121 | CoennHenns menesd 1
122 | Pemnenne 3ana4 no teMe 1
«Henezo H ero
COCTHHEHIA
123 | Meas: xapakTepHcTHKA
IIEMEHTA H HPOCTOro
BellecTra
124 | CoeauueHus MeIH 1
125 | Peimenue 3a0a9 o TeMce 1
«Mear 0 e coeTUICHHAY
126 | Cepebpo: xapakTepHCTHEA 1 TpamuonrONHEEBIE
IIEMEHTA, MPOCTOoro BHIE Hapoauoro |
BEIECTRA M COCIHHEHMH HEKYCCTEA
KAIMBIKOR —
W3TOTORTEHHE
HINeIHH 13
METHIIA




127 | Lunk: xapakrepHcTHEa 1
ANEMEHTA, LIPOCTOTO
BEHIECTRA H COSTHHEHHH
128 | Pemenne 3134 0o TeMe 1
«I MK | ero !
coejIHHEHAL Y
129 | TIpakTueckas pabota 10 1 1
«CaolicTRa Weneza, MCOH,
cepebpa, IHHKA K HX
COSTHHEHUHY
130 | Konrpomsnas pabora 8 1
no Teme «Meraniwl b-
[Py
131- | [loBropenue B 2 DKONOTHUECKHE
132 | obobuieHne 1o Kypey npobneMsl
XUMHEH Kanmbiguyg
133 | MToroBas KOHTpONEIAs 1
pabota 9
134- | Peseperoe BpeMs 3
136
Odies KOJAHYECTBO YACOR 0 136 10

porpamme




YHEBHO-METOINWYECKOE OGECINEYEHHWE
OLPA3ZOBATEJBHOI'O HPOLECCA
OBABATEJIBHBIE YUEBHBLIE MATEPUAIBI JLUISI YHEHHKA

X, 10 siace ACCA lyzavon, [1LB. Mamanaa, B A, Tonkos, Axuponepioe
obwectrso "l Ipocsenicnne”
Xummd, |1 kaace /C A Tlyzakon, [LB.Mammmna, BA. [Nonkor, Akuponeproe

o0wecrso "l lpocsewenue”

METOIHYECKHWE MATEPHATBI 5T YUHTEJS

Xuva, duaakrnuecknii varepuad. 10-11 knacen. A M. Paieikuii

Xumua, Texywnil i urorosslid kontpons, M. HoeowmHekuil.
H.C.Hosommneras

Xumus, CHopHUK saaay 1 yopaxaesunil 10 -11 wnacul, C.A [ysakos,
B.ATlonkon, M.B.Lapsimogra

[lepexoinbie sieMenTsl u ux cogiinaens, M M. Hosolmsek i,
H.C.IlosomrHckay

Xnyvust. Tunossie oiaMeratnuonnnie matepraist. [oja penakuveii Jlodporuia

LK.

HHDPOBBLIE OBPA3OBATEJILHLIE PECYPChI H PECYPChI CETH
HMHTEPHET
http:/ischool-collection.edu.ru/

https://hipi.rufege




