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[TOACHUTEJIbHA A 3AITUCKA

[Iporpamma o6mreo0pa3zoBarensHoil yueoHou quctummna [1].02 Xumust npegHazHadeHa st
U3yYEHHUSl XMMUU B podeccuoHaIbHbIX o0pa3zoBaTenbHbiX opranusanusx CIIO, peanusyromumx obpa-
30BaTENbHYIO MPOrpaMMy CpeaHEero o0Iero oopa3oBaHust Ha 0aze OCHOBHOTO 0OIIEero oOpa3oBaHHs
MIPU NOATOTOBKE CIENUAIMCTOB CPEIHEro 3B€Ha Mo cneunanbHocTH 35.02.05 ArpoHnomus.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC COO, npenbsaBiasieMbIX K CTPYKTYpeE,
COJIEPKAaHUIO M pe3yibTaTaM ocBoeHus yueOHoi aucturmmabl [1].02 Xumwus, B coorBercTBUu C Pe-
KOMEH/JIallUMU IO OpraHM3aliy TOJy4yeHHUs] CpelHero oOuero oopa3oBaHMs B IMpeaesiax OCBOCHUS
00pa3oBaTeNbHBIX IPOrpaMM CpeaHero npodeccuoHaIbHOro 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIIEro
00pa3oBaHMs C yueTOM TpeOoBaHH (enepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U
NoJTy4aeMol MpodeccHy MM CIENHaIbHOCTH CPEIHEro mpodeccuoHalbHOro 00pa3oBaHus (MTUCHMO
JlemaprameHTa rocy1apCTBEHHON MOJUTHKU B cepe noAroroBku padounx kaapos u AI1O MunoOp-
Hayku Poccun ot 17.03.2015 Ne 06-259).

Copepxanue nporpammbl [1][.02 Xumust HanpaBieHO HAa JOCTHKEHHE CIECAYIONINX 1eJieii:

* ®opmupoBaHue y OOydyarOLIMXCsl YMEHMs OLIEHMBATh 3HAYUMOCTb XHMUYECKOI'O 3HAHUS IS
Ka)K0r0 YeJI0BeKa,

* (opmHupoBaHUE Yy 00YHAIOIIMXCS L[E€IOCTHOIO IPEACTABICHHSI O MUPE U POJIM XUMHUH B CO3/1aHUU
COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MUPA; YMEHUS OOBICHATH OOBEKTHI U MPOLIECCHI
OKpYXKaroIlel AEHCTBUTEIBHOCTH: PUPOJHOM, COLMAIbHOM, KYJbTypPHOH, TEXHUYECKON CPE.bI,
— UCHOJIB3YS JAJI TOr0 XUMUYECKUE 3HAHUS;

* pa3BUTHE Y 00y4aroUMXcs YMEHUI pa3iauyaTh (akThl U OL[EHKU, CPAaBHUBATH OLIEHOYHBIE BBIBO-
JIbl, BUJIETh X CBSI3b C KPUTEPUSIMHU OL[EHOK U CBSI3b KPUTEPHUEB C OMPEEICHHON CHCTEMOM 11eH-
HOCTeH, POPMYIHPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO TTO3HIIHIO;

* npuoOpeTeHue OO0ydYaroUMMHUCS OIbITa Pa3HOOOPA3HOM /1eATEILHOCTH, MO3HAHUS U CaMOITO3HA-
HUS; KIIIOUEBBIX HABBIKOB, UMEIOIMX YHUBEPCAJIIbHOE 3HAUEHHE [T pa3JIMYHbIX BUIOB JIESATEIb-
HOCTU (HaBBIKOB DELIEHHs MpoOJeM, IPUHITUS PEIICHUH, TOMCKa, aHalu3a U oOpaOOTKH MH-
(dopmany, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUN, COTPYJHUYECTBA, OE€30I1ACHOTO
o0pallleHus C BEIECTBAaMH B IOBCEHEBHON KU3HU).

B nporpammy BKITIOYEHO COEpKaHUE, HATPAaBIIEHHOE Ha ()OPMUPOBAHHE Y CTYJCHTOB KOMITCTCHIUH,
HEOOXOAMMBIX JJISi KAY€CTBEHHOTO OCBOCHHS IIPOTPaMMBbI TIOATOTOBKH CIEIHUATIMCTOB CPEIHEro 3BEHa
(IITICC3) mo cnenunanbroctu 35.02.05 Arponomust Ha 6a3e OCHOBHOT'O 00IIero o0pa3oBaHusl.

[TporpaMmma MOXET HCIOJIB30BATHCS APYTUMHU TPO(ECCHOHAIEHBIME 00pa30BaTEIIBHBIMU Op-
raHU3aIUsAMH, PEATU3YIOMMMU 00Pa30BaTEIbHYIO TPOrPaMMy CpeaHero odmero oopa3oBanust Ha 0aze
OCHOBHOT0 00mIero oopazosanus B npenenax ocoenus [IIICC3 nmo cnenunansuoctu 35.02.05 Arpo-
HOMUSL.

B paznene nporpammsl «Coaepkanue y4eOHOH TUCIUIUIMHBD) KYpPCUBOM BBIIETICH MaTepual,
KOTOPBIM NIPU M3YYCHHHM XMMHH KaK 0a30BOH, Tak M MPOQUIBLHOW y4eOHON JUCITUIUIMHBI, KOHTPOJIIO
HE MOJIJIeKHUT.



MECTO YYEBHOU JJUCIIUITJIMHBLI B YYEBHOM ITJIAHE
B y4ueGHOM mutaHe nmporpamMmbl OATOTOBKH CHEHAIMCTOB CPEJHErO 3BEHA MO CHEUUATbHOCTH

35.02.05 Arponomus yueOHas mucuurmuimHa [1J].02 Xumus BXoguT B cocTtaB 0o011e00pa3oBaTEbHBIX
Y4€OHBIX I CIUTIIINH.

PE3VYJIbTATBI OCBOEHUS YUEBHOM JUCLIMITJIMHBI
OcBoenue conepxanus yueoHou mucnurumnbl [1/1.02 Xumus obecriednBaeT JOCTHKEHHE CTY-

JEHTaMU CJIEIYIOUIUX Pe3yIbTaTOB:

>

JIUYHOCMHbBIX .

YyBCTBO TOPAOCTH WU YBAXXEHUSI K HUCTOPUU M JOCTUKEHHSIM OTEYECTBEHHOM XMMHUYECKOU
HAyKH; XUMHYECKHA TPAaMOTHOE MOBEACHHE B MPOPECCHOHATHHON IEITEIbHOCTH U B OBITY TIpU
oOpalieHuu ¢ XUMUYECKUMH BEUIECTBAMHU, MaTepHallaMU U MPOLIECCAMH;

TOTOBHOCTh K TIPOJIOJDKEHUIO 0Opa30BaHMS M TOBBINICHUs KBaTM(UKAIIMK B W30paHHOHN Mpo-
(dheccuoHaNbHON JEITENHHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMITCTCHIIMHA B
3TOM,

YMEHHE HMCIIOJIb30BaTh JOCTUKEHHUS COBPEMEHHON XMMHMYECKOM HAYKHM U XUMHUUYECKHX TEXHO-
JIOTUH 17151 TOBBIIIEHUST COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO Pa3BUTHs B BRIOpaHHOMU npodeccu-
OHAJILHOU JIEATEILHOCTH,

° MemanpeOMem HbIX .

>
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UCIIOJIb30BAaHUE PA3IMYHBIX BHUJIOB TIO3HABATEILHOW NEATEIBHOCTH M OCHOBHBIX HMHTEIUICKTY-
QJBHBIX oOlepaluil (IIOCTaHOBKY 3a7auu, (POPMYJIMPOBAHUS TUIIOTE3, aHANIM3a U CUHTE3a, CPaB-
HeHMsl, 0000IIeHNs, CHCTEMAaTH3alllH, BBISBJICHUS MPHYUHHO-CIICICTBEHHBIX CBS3CH, MOMCKA
aHAJIOTrOB, (hOPMYIMPOBAHUS BBIBOIOB) JIUIS PEIICHUS MTOCTABJICHHOHN 3aJa4d, IPUMEHCHHE OC-
HOBHBIX METOJOB MO3HaHUs (HAOIIOICHUS, HAYYHOrO DKCIEPUMEHTA) JUI U3ydeHUS pa3iiid-
HBIX CTOPOH XMMHYECKMX OOBEKTOB M IPOILECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIUMOCTh
CTaJIKUBAThCA B MpoeccroHaNbHOM cdepe;

UCIIOJb30BAaHUE PA3IMYHBIX UCTOYHUKOB JUIS TIONYYSHHS XUMUYECKOW MHGpOpMAINH, YMEHUE
OILICHUTh €€ JIOCTOBEPHOCTh JUJIsl JOCTH)KCHHSI XOPOIIMX pPEe3yJbTaTOB B MPOQecCHOHATBHON

chepe;

npeoMemHbIX .

c(OpMUPOBAHHOCTb MIPEJICTABICHUN O MECTE XUMUU B COBPEMEHHOM HAyYHOH KapTUHE MUPA;
NOHUMAaHHE POJIM XUMHUH B ()OPMHUPOBAHUH KPyro3opa U (yHKIMOHAIBHON I'PAMOTHOCTH YeNo-
BEKa I PELICHUs IPAKTUYECKUX 3a1a4;

BJIAJICHUE OCHOBOIIOJIATAIOIIMMU XUMUYECKUMH MOHATUAMH, TEOPHSAMH, 3aKOHAMHM U 3aKOHO-
MEPHOCTSIMH; YBEPEHHOE I10JIb30BaHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

BJIaJICHUE OCHOBHBIMM METOJaMHU HAay4yHOTO IO3HAHMS, MCIOJIb3YEMbIMU B XUMHUU: HaOmone-
HUEM, OIHCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHNUE 00padaThiBaTh, OOBSICHIATH PE3YJib-
TaThl MIPOBEACHHBIX ONBITOB U JENaTh BBIBO/BI; TOTOBHOCTh U CIIOCOOHOCTb MPUMEHSATH METO-
Jibl IO3HAHMSI IIPU PELICHUH ITPAKTUYECKUX 3a7ady;

c(OpMHUPOBAHHOCTh YMEHUS JaBaTh KOJMYECTBEHHBIEC OLIEHKU U MPOU3BOAMUTH PACUETHI IO XH-
MHUYECKHM (pOopMyJiaM U ypaBHEHHUSM;

BJIaJICHUE MPAaBUIIAMH TEXHUKHU O0€30M1aCHOCTU IIPU UCII0JIb30BAHUU XUMUYECKUX BELIECTB;
c(OpMUPOBAHHOCTh COOCTBEHHOW MO3UIMU 10 OTHOIIEHUIO K XMMHYECKON MHpOpMaLUH, I0-
Jy4aeMOU U3 pa3HbIX HCTOYHUKOB.



COJIEPXKAHUE YUYEBHOM JIVUCLIUIIJIMHBI
EcTecTBeHHO-Hay4HbIH poQuib NpodeccuoHaIbHOro 00pa3oBaHUs

Beenenue
HayuHnble MeTobl MMO3HAHUS BELIECTB U XUMUYECKUX SIBIEHUN. Poslb SKCIIepUMEHTa U TEOpUU B XH-
muu. 3HaueHue xuMuu npu ocBoeHuun mnpodeccuit CIIO u cneumanbHocteil CIIO ecrecTBEHHO-
Hay4yHOTro poduis mpodeccruoHaIbHOro 00pa3oBaHUsI.
1. Opranuyeckasi XuMust
1.1 Ilpeomem opeanuueckoii xumuu. Teopus cmpoeHus opeaHu4eckux coeouHeHut
IIpeamer opranuueckoii xumuu. [loHsTHE 00 OpraHMYECKOM BELIECTBE U OPraHMYECKOM XHMMUHU.
Kpatkuil ouepk ucropun pa3BUTHUs OpraHMYecKoil xumuu. Butammusm u ero kpymenue. OcobeHHOCTH
CTPOEHHUS OpraHu4YeCcKUX coequHeHn. Kpyrosopot yriepona B mpupose.
Teopusi cTpoeHusi opranudeckux coeanHennii A.M.bytJepoBa. [Ipennocsuiku co3ganus TEOpUU
crpoeHuss. OCHOBHBIE IIOJIOKEHUSI TeOpUH cTpoeHnus A.M.byrinepoBa. Xumndeckoe CTpOCHHUE U CBOM-
cTBa opraHuuyeckux pemiecTB. [lonstue 06 mzomepun. CrocoObl OTOOpPa)KEHUSI CTPOECHUS MOJIEKYJIbI
(popmynsl, Mogemn). 3Hauenue Teopun A.M.byTiepoBa Ui pa3BUTUS OPraHUYECKOW XUMHUU U XUMHU-
YECKHX IIPOrHO30B.
CrpoeHue aToma yriepojaa. DJIeKTPOHHOE 00JaKo U OpOUTalb, S- U p-opOUTAIU. DJIEKTPOHHBIE U
3JIEKTPOHHO-Tpaduueckre GopMyJibl aTOMa yriepoaa B OCHOBHOM U B030y>KJIeHHOM cocTosHusAX. Ko-
BaJICHTHAs] XMMUYECKasi CBSA3b U €€ KiaccH(UKaIus 1Mo crocoldy MnepeKkpbiBaHus opouTanen (- u m-
cBszn). [lonstue rubpuausanuu. Pasnuusble THNBI ruOpuau3anuu U GopMa aTOMHBIX opoOuTanei,
B3aMMHOE OTTAJIKMBaHUE THOPUIHBIX OpOUTaliell M UX PACIIOJIOKEHUE B IPOCTPAHCTBE B COOTBETCTBUU
C MUHHMYMOM 3Hepruu. ['eomeTpusi MoJeKyJ BelecTB, 00pa30BaHHBIX aTOMAaMHM yTJepoja B pa3jiny-
HBIX COCTOSIHUAX THOPUIU3ALINN.
Knaccudpukanus oprannyeckux coeaquHeHuii. Knaccupukanus opraHn4ecKix BeEIIECTB B 3aBUCH-
MOCTH OT CTpOEHHs yriiepoaHoii uenu. [Tonstue ¢pyHkuuonanpHOl rpymmbel. Knaccuduxamms oprasu-
YECKHX BEIIECTB MO THITY (PYHKIIMOHATIBHOW T'PYIIIIHIL.
OCHOBBI HOMEHKJIATYPbl OPraHNYeCKUX BelecTB. TpuBHalbHble Ha3BaHUs. PalinoHanbHas HOMEH-
KJatypa kak npenmectseHanna Homenkaatypsl |UPAC. Homenknatypa IUPAC: mpuniumns! o0pa3o-
BaHUs Ha3BaHMM, CTAapIIMHCTBO (PYHKLIMOHAIBHBIX IPYII, HX 0003HaueHue B pedukcax u cypduxcax
Ha3BaHMM OPraHMYECKUX BEIECTB.
Tunbl XMMHYeCKHX cBsi3eil B OPraHM4ecKNX COe/IMHEHHAX U crnoco0bl ux paspeiBa. Knaccuduka-
Y51 KOBAJIEHTHBIX CBsA3€l IO AJIEKTPOOTPHLATEIBHOCTH CBSI3aHHBIX ATOMOB, CIIOCOOY MepeKpbIBaHUS
opOuTaieil, KpaTHOCTH, MEXaHU3MY 0Opa3oBaHMs. CBsA3b IPUPOABI XUMHUYECKON CBSI3U C TUIIOM KpH-
CTAJUIMYECKOM peIIeTKH BelecTBa U ero (pu3n4ecKuMu CBOWCTBaMH. Pa3pblB XUMHUECKON CBSI3U Kak
npolecc, oOpaTHbI ee 00pa30BaHUIO. ['OMOIMTUYECKUH U TeTepOIUTUYECKUN pa3pbIBbl CBS3EH, UX
COIIOCTaBJIEHUE C OOMEHHBIM U JOHOPHO-AKLUENTOPHBIM MeXaHu3MaMH HUX oOpazoBaHud. [loHsTue
CBOOOHOTO pasuKaia, HyKJIeO(OUIHLHON U 3TEKTPODUIBHOM YACTHUIIBI.
Kuaaccupukanusa peakuuii B opranndeckoil xumuu. [loHsaTne o TMnax M MexaHuU3Max pPeakUuid B
oprannyeckoil xumuu. CyOcTpaT u peareHT. Knaccudukanus peakuuil Mo U3MEHEHUIO B CTPYKTYpe
cyOcTpaTa (mpHcOeANHEHNE, OTIIEIICHHEe, 3aMellleHne, U30-Mepu3allis) U TUIy peareHra (paaukaib-
Hble, HyKJIeodupHbIe, 35eKkTpodunbHbie). Peakuun npucoenunenus (An, Ag), smumunupoBanus (E),
3amemenust (Sr, Sn, Sg), n3oMepu3anuu. Pa3HOBUAHOCTH peakIuil KaKJIOro TUMA: TUAPUPOBAHUE U
JNErUpUpPOBaHKE, TaJOr€HUPOBAHME M JETaJOr€HHpOBAHME, THApaTalus U AEruApaTalus, TUAPO-
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rajJloreHUPOBAHUE U JIETHAPOrajior€HUPOBaHUE, TOJIMMEpPU3alMs U IMOJMKOHJIEH CAllUsl, Meperpynnu-
poBka. OCOOEHHOCTH OKUCIUTEIHbHO-BOCCTAHOBUTEbHBIX PEAKLUl B OPraHUUECKON XUMUH.
CoBpeMeHHbIe IPeACTABJIEHHS 0 XMMHY€CKOM CTPOEHHH OPraHUYecKHX BellecTB.
OcHOBHBIE HalpaBieHUs pa3BUTHS Teopuu cTpoeHuss A.M.bytiepoBa. M3oMepus opraHM4ecKuX Be-
mecTB U ee BuJbl. CTPyKTypHas U30MEpUs: MEXKKIIAcCcoBas, yrJIepOJHOr0 CKeleTa, MOJIOKEHHs KpaT-
HOU CBSI3U M (pyHKUMOHANBbHOW Tpynmbl. [IpocTpaHcTBeHHass M30MepHs: reoOMeTpUYecKas U ONTHYe-
ckas. [loHsiTHe acuMMeTpuuyeckoro 1eHTpa. buonoruueckoe 3HaueHrne oNTHYECKoW m3oMmepuu. Bia-
UMHOE BJIMSHHE aTOMOB B MOJIEKYJaX OPraHUYECKUX BEIIECTB. DIEKTPOHHbIE 3()(PEeKThl aTOMOB U
ATOMHBIX TPYII B OPraHUYECKHX MoJieKynaxX. MHAYKIMOHHBINH 3()(EKT, MONOKUTENbHBI U OTpHIIA-
TENBHBIHN, ero ocodoeHHocTH. Me3oMepHbIi 3 ekt (3¢ ekt conpskeHus), ero 0COOSHHOCTH.
Jemoncmpayuu
Konnekum opraHnueckux BEIIECTB (B TOM YHCIIE JIEKAPCTBEHHBIX MIpENapaToB, KpacuTeNeil), MaTepHu-
aJoB (NMPUPOAHBIX U CUHTETUYECKUX KAaydyKOB, IJJACTMACC M BOJIOKOH) M M3AEIUN U3 HUX (HUTEH,
TKaHEW, OT/IEJIOUHBIX MAaTEPUAJIOB).
Monemu monekyn CHa, CoHa, CoH2, CsHs, CH 30H — mapocrepxHeBbie 1 00beMHBIE. Moenu OT-
TaJKUBaHUS THOPUIHBIX OpOUTAIel C TOMOIIBIO BO3YIIHBIX LIAPOB.
BsanmopeiicTBre HATpUs ¢ 3TAHOJIOM M OTCYTCTBHE B3aUMOJCHCTBHS C TUITHIOBBIM 3 (DUPOM.
OnbIThL, TOATBEPKAAIONINE HATNUYKE (DYHKIMOHATBHBIX TPYIII y COSAUHEHUN Pa3IMUHbIX KJIACCOB.
Jlabopamopuwiii onvim
H3zroroBnenue mMojeneid MOJIEKYJl — MpeCTaBUTENEeH pa3IMYHbIX KJIACCOB OPraHUMYECKUX COEIMHE-
HU.
Ilpakmuueckue 3anamus.
Oo6Hapy»eHue yriepoja 1 BOA0po/a B OpraHUYECKOM COETMHEHUH.
O6napyxenue rasioreHoB (mpoba beinpmreiina).

1.2. IIpedenvHule y21e6000p00bl
Tomosnornyeckuii psia ankanos. [Tousatue 06 yriaeBogoponax. OCoOEHHOCTH CTPOEHUS MPEeAeNbHBIX
YII€BOJOPOIOB. AJIKaHBI KaK IMPEICTAaBUTEIM IPENENIbHBIX YIJIEBOAOPOIOB. DJIEKTPOHHOE M IPO-
CTPAaHCTBEHHOE CTPOECHUE MOJEKYJbl METaHAa M APYTHUX aJKaHOB. ['oMoJiornyeckuil psii U U3oMepust
napa¢uHoB. HopManbHOE U pa3BeTBIEHHOE CTPOCHUE YriIepoaHol nenu. HoMmeHkIaTypa ajakaHoOB U
AJNKWIBbHBIX 3amectuteneid. u3ndeckrne CBOMCTBA aJIKaHOB. AJIKaHbI B IPUPOJIE.
XuMHYecKHe CBOMCTBa ankaHoB. PeaknmmuSr-tumna: ranorenupoBanue(padorsi H.H.Cemenona),
HuTpoBaHue 1no KoHoBanoBy. MexaHu3M peakuMH XJOpUPOBAHUS alKaHOB. Peakuuu neruapupona-
HUS, TOPEHHUS, KATAIMTUYECKOIO0 OKMCJIEHUS allkaHOB. KpEeKUHI ajJKaHOB, pa3MyHbIe BUJIbI KPEKUHTa,
IpUMEHEHUE B IPOMBIIUIEHHOCTH. [Iuposu3 u KoHBepcus MeTaHa, M30Mepu3alus alKaHOB.
IIpumeHeHue U cnoco0bl MoJaydeHHus1 ajnkaHoB. O0nacTu mpuMeHeHHUs ankaHoB. [IpoMblleHHbBIE
CIoCcoObI OyYEHUs aJKaHOB: MOMy4YeHUE U3 MPUPOJHBIX HCTOUHUKOB, KPEKUHT MapaduHOB, MOTyYe-
HUE CHHTETHYECKOro OCH3MHa, ra3udukaius yris, THAPIpOoBaHUE aJIkaHOB. JJabopaTopHbIe CITOCOOBI
MOJIyYeHHs aJIKaHOB: CUHTE3 Biopua, nekapOokcuinpoBanue, THIPOIU3 KapOuaa alllOMUHUS.
Huxioankanbl. ['oMonoruueckuil psii 1 HOMEHKJIATypa LIMKJIOAJIKAHOB, UX obmas ¢opmyna. [Tons-
THE O HaNpsHDKEHUU IuKJa. M3oMeprs MUKI0aIKaHOB: MEXKJIIACCOBasl, YIIEPOJHOTO CKelleTa, FeOMeT-
puueckas. [lonyuenue u ¢usnueckne CBOWCTBA HUKIOAIKAHOB. XMMHYECKHE CBOMCTBa LMKIIOANIKA-
HOB. Crieru¢uka CBOMCTB UKIOAIKAHOB C MaJbIM pa3MepoM LMKJIA. Peakuuu mpucoeguHeHus U pa-
JTUKaJIbHOTO 3aMEIIeHHUS.
Jemoncmpayuu



Mopnenu Monekys MeTaHa, APYruX ajlKaHOB, Pa3IMYHbIX KOH(OpMaLuil IUKiIorekcaHa. PactBopenue
napaduHa B OEH3MHE U UCHapEHUE PACTBOPUTEINS U3 CMECH.
[TnaBnenue napaduHa 1 €ro OTHOLIEHHUE K BOJI€ (PaCTBOPUMOCTD, IIIIOTHOCTh, CMauHlBaHUE).
Paznenenue cmecu 6€H3MH—BO/Ia C TOMOIBIO J€IUTEIbHON BOPOHKH.
['openue MeraHa, nmpornaH-0yTaHOBOM cMecH, napaduHa B yCIOBUSAX U30BbITKA U HEAOCTaTKa KUCIOpPO-
Ja.
B3peiB cMecu MeTaHa ¢ BO3AYXOM M XJIOpOM. BoccTaHOBNIEHHE OKCHIOB TSKENBIX METaJIOB Napadu-
HOM.
OTHOLIEHNE IUKIJIOTeKcaHa K OpOMHOM BOJIE U PacTBOPY IEpMaHIaHaTa Kajusl.
Jlabopamopnsie onvimuoi
M3roroBiieHHE MOJENEH MOJIEKYJ AJIKAHOB U IaJIOr€HaJIKaHOB.
N3roroBnenne mapaguHUpOBaHHON OyMaru, UCHBITAHWE €€ CBOMCTB: OTHOIICHHS K BOJIE U )KUPaM.
OO6napy»eHue BOAbI, CaXH, YTrJIEKUCIIOro ra3a B MPOAyKTax ropeHus ceedu. O3HaKOMIIEHHE CO CBOM-
CTBaMU TBEP/bIX NMapa(uHOB: MIABIEHUEM, PACTBOPUMOCTBIO B BOJIE U OPraHUYECKHX PACTBOPUTENSAX,
XMMUYECKOI MHEPTHOCTHIO (OTCYTCTBUEM B3aMMOEHCTBUS ¢ OpOMHON BO/OM, pacTBOpamMM NepMaH-
raHata Kajus, THIAPOKCHA HAaTPUS U CEPHOM KHCIIOTHI).
Ilpakmuueckoe 3anamue
[TonydyeHne MeTaHa U U3y4EHHE €ro CBOIMCTB: TOPEHUs, OTHOIIEHHUs K OpOMHOI1 BOJie M pacTBOpPY Iep-
MaHraHaTa Kajusl.

1.3. Dmunenogvle u Ouerosvle y2n1e6000p0o0bl
I'oMoJiornyeckuii psii AIKeHOB. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl ATUJIEHA U
ankeHoB. ['oMosnoruueckuil psg u obmas Gopmyna ankeHoB. M3oMepust 3TUICHOBBIX YIJ1€BOAOPO/I0B:
MEKKJIacCoBasi, yrJIepoJHOr0 CKeleTa, MOJOXKEHUSI KpaTHOM CBs3H, reoMmerpuyeckas. OcoOEHHOCTH
HOMEHKJIATypbl 3THUJIEHOBBIX YIJI€BOJOPOJOB, Ha3BaHMs BAKHEHWIIUX pagukanoB. Puznueckue CBOM-
CTBA aJIKEHOB.
XHUMHYeCKHEe CBOICTBA AJIKEHOB. DIEKTPO(DWIBHBINA XapakTep pPeakiuii, CKIOHHOCTh K PEaKIHSIM
NPUCOCAMHEHHS], OKHCIICHNUS, TomMepu3anun. [IpaBmio MapkOBHUKOBA U €r0 JIEKTPOHHOE 000CHO-
BaHUe. Peakuuy rajoreHnpoBaHus, THAPOraJIOr€HUPOBAaHNUs, THAPATALIMU, THAPUPOBAHUSA. MexaHu3M
Ag-peakuuii. [lonsTie o peakuusx noaumepusanuu. I'openue ankeHoB. Peakuny okucieHus: B MATKUX
U JKECTKUX ycioBusix. Peakuus Barnepa u ee 3HaueHue A oOHapyKEHUsI HENPEAENbHbBIX YIIeBOJ0-
POZOB, OJyYEHUS TTIUKOJIEH.
IIpumeHeHHe U cIOCOOBI MOJIyYeHHSI AJKEeHOB. Vcnonb30BaHUE BBICOKOW PEaKIMOHHON CIOCOOHO-
CTH aJKEHOB B XUMUYECKOW ITPOMBIIIIEHHOCTH. [IpuMeHenne 3tunena u nponuiena. [IpoMsliennasie
CIOCOOBI MOJTY4YEHHUS alKeHOB. Peakiuy neruapupoBaHus M KpeKUHra ajkeHos. JlaGopaTopHsle cro-
COOBI MOJTyYEHHsI aJIKEHOB.
Anxanuensl. [TonsaTue u knaccuukanus TUEHOBBIX YIIIEBOIOPOJOB MO B3aUMHOMY PACIIOJI0KEHUIO
KpaTHBIX CBsi3el B MoJjeKyJsie. OCOOEHHOCTH 3JE€KTPOHHOIO U MPOCTPAHCTBEHHOI'O CTPOEHUS COIpS-
JKEHHBIX IHEHOB. IIoHsATHE O T-anmekTpoHHOM cucreme. HomeHkiaTypa NUEHOBBIX YIVIEBOJOPOAOB.
Oco0eHHOCTH XMMHMUYECKUX CBOICTB CONPSDKEHHBIX JMEHOB KaK CIEJCTBUE UX 3JIEKTPOHHOrO CTpoe-
Husl. Peaknuu 1,4-npucoenunenus. [Tomumepuszanus nqueHoB. CriocoObl MOMy4YeHHUsS! JUEHOBBIX yrie-
Bos1oposioB: paboTsl C.B.JleOenena, neruaprupoBaHue ajikaHOB.
OcHOBHbIE NMOHATHUSI XUMHHU BbICOKOMOJIEKYJISIDHBIX COeIMHEHMII (Ha mpuMepe NMPOAYKTOB MO-
JIMIMEPHU3AalUMU AJIKEHOB, AJIKAJINEHOB H MX I'ajJoreHNnpou3BoAHbIX).MoHOMED, ONIMMEp, peaKIMs
HOJMMEPU3ALMY, CTENEHb MOJMMEPU3ALNM, CTPYKTYPHOE 3BE€HO. THUIBI MOJMMEPHBIX LieNel: JTUHEH-
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HblE, pa3BETBJICHHbIE, clIUThIE. [loHsATHE O cTepeoperyisapHbIx noaumepax. Ilomumeps! Tepmoria-
CTUYHBIE U TepMoOpeakTuBHbIE. [IpencraBienue o miacrmaccax U anacromepax. IlomudTuineH BbICOKO-
ro ¥ HU3KOI'O JaBJIeHUs, ero cBoiictBa u npumeHenue. Karamszatops! Llurnepa—Harra. [Tomunponu-
JIeH, ero MPUMEHEHHE U CBOMCTBA. ['ajoreHconepxaiiye mojauMepsl: TedioH, momuBuHUIXI0opua. Ka-
YUyKH HaTypalbHbIM 1 cuHTeTnueckue. CononumMepsl (0yTaaueHCTUPOIIbHBIN Kayuyk). Bynkanuzanus
KayudyKa, pe3rHa U 500HHUT.
Hemoncmpayuu
Mogenu MoneKysl CTPyKTYPHBIX U IIPOCTPAaHCTBEHHBIX N30MEPOB AJIKEHOB U ankaaueHoB. Kosuekuus
«Kayuyk u pezuHay.
Jenonumepuszanus kaydyka. CrylieHne MIE4HOI0 COKa KaydyKOHOCOB (MoJio4asi, O/ly-BaHUHUKOB, (H-
Kyca).
Jlabopamopnusie onvimuoi
OO6Hapy»keHue HenpeaenbHbIX COEAMHEHUH B KepocuHe, ckunuaape. O3HakomiieHue ¢ odpasnamu 1o-
JM3TUIIEHA U TOJUIIponieHa. Paco3HaBaHue 00pa3iioB aJIkaHOB U aJIKEHOB.
Ilpakmuueckue 3anamusn
[Tomyuenue 3TuneHa neruapaTtanueii 3TUIOBOrO CIUPTA.
B3aunmopeiicTBue sTmiieHa ¢ OpoMHON BOJOW, pacCTBOPOM NepMaHranara kaaus. CpaBHeHUE MJIaMEHU
9TUJICHA C IIJIAMEHEM Ipe/IeIbHbBIX YIIIEBOIOPOI0B (METaHa,
pornaH-0yTaHOBOW CMECH).

1.4. Ayemunenoswvie yenee000poobl
T'omosornyeckuii psig aJKHHOB. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE allETUIIEHA U JIPYTUX
ankuHOB. ['omonornueckuii psan u odmas Gopmyna ankuHoB. HoMeHKIaTypa aneTHIEHOBBIX YIJIEBO-
noponoB. M3oMepust MeXKJ1accoBasi, yriepoJHOIO CKeJieTa, MOJ0KEHNs KPaTHON CBS3H.
XHMHYecKHe CBOHCTBA U MpUMeHeHHe aTKMHOB. OCO0EHHOCTH peakuil MPUCOSANHEHUS 110 TPOi-
HOWM yriepoxa-yriaepogHoi cBssu. Peakuus Kyueposa. IIpaBuno MapkoBHHKOBA NMPUMEHHUTENBHO K
aneruneHam. [loaBM>KHOCTH aTOMa BoiOpoAa (KMCIOTHBIE CBOMCTBA alKMHOB). OKHCIIEHUE aJKHHOB.
Peakuus 3enunckoro. [IpuMeHenne anleTHICHOBBIX yrieBoopoaoB. [lonuBuHuIanerar.
ITosyuenne ankunoB. [lonydeHue aneTuneHa NTUpOIU30M MeTaHa U KapOUIHBIM METOJIOM.
Jemoncmpayuu
Mogenu MoseKyJIbl alleThIIeHa U IPYTUX ajlKHHOB.
[Tonyuenue aunernneHa u3 kapouaa Kajablysl, O3HAKOMJIEHUE C QU3NYECKUMU U XUMUYECKUMH CBOM-
CTBaMH alleTUJICHA: paCTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOJeHCcTBUEM ¢ OpOMHOI BOJIOH, pac-
TBOPOM IlepMaHraHaTa Kanus, consamu menu (1) u cepebdpa.
Jlabopamopuwtii onvim
W3roroBieHne Mozeae MOJIEKYJI AlIKHHOB, UX U30MEPOB.

1.5. Apomamuueckue y2ne6000poovl
TI'omosornueckuii psax apeHoB.beH30/1 Kak MpeAcTaBUTENb apeHoB. Pa3BuTHE HpeicTaBiICHHR O
crpoeHnn GeH3ona. CoBpeMEHHbIE NPECTaBICHUS 00 3JEKTPOHHOM U IPOCTPAHCTBEHHOM CTPOECHUU
6en3ona. OO6pa3oBaHMe apoMaTHUYECKON m-cHUCTeMbI. ['omororu OeH3ona, X HOMEHKJIATypa, oOmas
dopmyna. HomenknaTypa A JOU3aMEHHBIX TPOM3BOJIHBIX OeH30ma: opmo-, mema-, napa-
pacnonoxxeHue 3aMmectureneii. Gusnyeckue cBONCTBA APEHOB.
Xumuueckue cBoiicTBa apeHoB. [Ipumepsl peakuuii 371eKTpoUIBLHOIO 3aMeIlleHus: rajJoreHupoBa-
HUsl, ankuiaupoBaHus (karanusatopsl @punens—~Kpadrca), HuTpoBanus, cyiabhupoBanus. Peaknuu
TUAPUPOBAHUS M MPUCOEAMHEHUS Xjopa K OeH30imy. OCOOEHHOCTH XMMHMUYECKUX CBOWCTB I'OMOJIOTOB
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6eH3ousia. B3auMHoOe BIMSHME aTOMOB Ha IPUMEpe FOMOJIOroB apeHoB. OpHeHTalus B peaKkMsIX JJeK-
TpoduiabHoro 3amentenus. Opuentantsl | u |l poxna.
I[IpumeHeHue u moJiydyeHue apeHoB. [IpuposHbIe HCTOUHUKHM apOMaTHYECKUX YTIIeBOI0POI0B. Apo-
MaTH3alMs AJIKAHOB U LIMKJIOAJIIKAHOB. AJIKMJIMpOBaHHE OEH30J1a.
Jemoncmpauuu
[MapocTepkHeBbIe 1 00BEMHBIE MOJIEJIM MOJIEKYJ OeH301a U ero roMmonoros. Pa3nenenue cmecu 6eH-
30/I—BOJ]a C MOMOIUIbIO JIEIUTENbHOW BOPOHKHU. PacTBopsitomiasi crmocoOHOCTh OeH30ia (IKCTpaKIus
OpPraHMYeCKUX U HEOPraHMYECKHX BEIIeCTB OCH30JIOM M3 BOAHOIO pacTBOpa Hona, KpacHTelei; pac-
TBOpEHHE B O€H30JI€ BEIIECTB, TPYIHOPACTBOPUMBIX B BOAE (Cepbl, OEH30MHOI KHCIOTHI).
['openune Oenzouna.
OtHoweHune 6eH3051a K OpOMHON BOZIE, pacTBOPY NepMaHranara kaiaus. [lonydenne HuTpodeH3omna.
O3HakoMIIeHHE ¢ PU3NUECKUMH CBOWCTBAMU apOMAaTUYECKUX YIJIEBOJOPOJIOB C UCIOJIb30BAHUEM pac-
tBOpUTENs «ConbBeHT». M3roToBineHne u UCNOIb30BaHUE IpocTeiilero npudopa aias Xxpomartorpa-
bumn.
[Tonydenune OeH3ona gekapOOKCUIMpOBaHUEM OeH30IHOI KucioThl. [lonydeHne u paccioeHue 3Myiib-
cuu O6eH3ouna ¢ Bopoil. OTHouieHne 0eH3o0i1a K OpOMHOM BOJIe U PacTBOPY II€pPMaHIaHaTa KaJus.

1.6. Ilpupoonvie ucmouHuxu yene6000pooos
Hed1s. Haxoxnenue B npupoje, coctas u ¢pusnveckue cBoiictBa HehTu. TONIMBHO-3HEpreTnYecKoe
3HaueHue HedTu. [IpombinneHHas nepepadorka HedhTu. Pektnudukanus HedTH, OCHOBHBIE (PpaKIuu
ee pasziesieHus], X Ucrojiab3oBaHue. Bropuunas nepepaboTka HepTenpoaykToB. Pektudukanus masy-
Ta IpU yMEHbIIEHHOM JaBiieHMH. KpekuHr HedTenponykToB. Pa3nuuHble BUABI KPEKMHIra, paOOThI
B.I'.IllyxoBa. M3omepu3zaius ankaHoB. AJKWIMPOBaHUE HEMPEAEIbHbIX YIIeBOJ0POI0B. PudopmuHr
HedTenponykToB. KauectBo aBTOMOOUIIBLHOT O TOMIMBA. OKTaHOBOE YHCIIO.
IIpupoaHsblii U MOMYTHBIH HePTsAHON ra3pl. CpaBHEHHE COCTaBa MPUPOJHOrO U MOMYTHOIO ra3oB,
UX IPaKTHYECKOE UCI0Ib30BaHHE.
Kamennslii yroyib. OCHOBHbIE HANPaBIIEHUS UCIIOIb30BaHUS KaMeHHOro yriisl. KokcoBaHne KaMeHHO-
ro yIiisi, BayKHEHIne NpoyKThl 3TOr0 MpoLecca: KOKC, KAMEHHOYT OJIbHAsI CMOJIa, HaJICMOJIbHAS BOJAA.
CoenvHenus, BblIEISEMbIE U3 KAMEHHOYTOJIbHOM cMoubl. [IponyKThl, mony4yaeMble U3 HaJACMOJIbHOMN
BOJIBI.
OKOJIOrMY€eCKUEe aCeKThl JOObIUH, 1epepabOTKH U HCI0JIb30BaHUS TOPIOYMX MCKOMIAEMBIX.
Jemoncmpayuu
Komnekuus «IIpupogHple MCTOUHUKU YriieBoJopoaoB». CpaBHEHHE HPOLECCOB TOpPEeHUs HePTU U
npupoaHoro raza. O6pa3oBanue HEQTIHOM IIEHKH Ha MOBEPXHOCTH BOAbI. KatanuTuueckuit KpeKHHT
napaduHa (WM KEpOCHHA).
Jlabopamopnvie onvimol
OmnpeneneHre HaIM4YUs HENpenenbHbIX YrIeBOAOPOAOB B O€H3MHE U KepocuHe. PacTBopuMocTh pa3-
JUYHBIX HEPTENpoayKToB (OeH3MHA, KepOCHHA, AU3EIbHOIO TOILIMBA, Ba3elUHA, MapaduHa) Ipyr B
Apyre.

1.7. I'uopoxcunvhble coeOuHenus

Crpoenne u kiaaccupukanus cnuproB. Kinaccudukanus ciupToB 10 TUIY YIVIEBOAOPOIHOTO PaIu-
KaJja, YUCITy TUAPOKCHIBHBIX TPYII U TUITY aTOMa YIJIepoJa, CBA3aHHOIO C THJIPOKCUIBHON TPYIION.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE TMAPOKCUIbHON Tpyninbl. BausHue CTpOEHUs CIHUPTOB
Ha UX (u3nyYecKue cBoiicTBa. MexXMoeKyJsipHas BOJOPO/IHAs CBS3b. [ 'oMosIoruueckuit psj npeaeib-
HBIX OJTHOATOMHBIX CITUPTOB. M30Mepusi 1 HOMEHKJIATYpa aJKaHOJIOB, MX 00Ias popMya.
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XHMHYeCKHe CBOHCTBA aJIKaHOJIOB. PeakiinoHHAs CIOCOOHOCTh MpeNeabHBIX OJHOATOMHBIX CIHp-
TOB. CpaBHEHHME KHCIOTHO-OCHOBHBIX CBOWMCTB OPraHWYECKMX M HEOPraHWYECKUX COEAMHEHUH, CO-
nepxamux OH-rpymnmy: xkucinor, ocHOBaHMH, aM(OTEpHBIX coequHeHUH (BOabI, cnUpTOB). Peakiuu,
NOATBEPKAAKOIIME KHCIOTHBIE CBOMCTBA CIHUPTOB. Peakiuu 3amemieHus TMAPOKCUIBHOW TPYIIIBL.
MexMonekyssipHas 1eruapaTaius ClIUpTOB, YCI0BHUs 00pa3oBaHus IPOCThIX 3PupoB. CroxkHbIE DU-
PBl HEOPraHMYECKUX U OPraHUYEeCKUX KHUCIIOT, peakuuu sTepupuxanui. OKUCIEHn e U OKUCIUTEIbHOE
JErUIPUPOBAHUE CITUPTOB.
Cnoco0bI noJsiydeHusi cnuproB. ['naponus rajoreHankaHoB. ['maparanus ajnkeHOB, YCIOBHsS €€ Mpo-
BezicHUs. BoccTaHOoBNIeHHE KapOOHUIIBHBIX COSTMHEHUH.
OTaeabHble NPEACTABUTEIN AJTKAHOJI0B. MeTaHOJI, €ro NPOMBIIIICHHOE MTOJIy4YeHHE U IPUMEHEHHUE
B IIPOMBIIIJIEHHOCTH. buonornyeckoe neiictBue meraHona. Crnenu@uueckue CrocoObl MONTYydeHHs
TWJIOBOrO criupTa. GU3n0I0ornueckoe e CTBUE ITaHOA.
MHoroaromusbie cnupthbl. M3oMepus U HOMEHKJaTypa IpenCTaBUTENEH ABYX- U TpPEX-aTOMHBIX
cupToB. OCOOEHHOCTH XUMUYECKHX CBOMCTB MHOTOATOMHBIX CIIUPTOB, X KauyeCTBEHHOE OOHapyxe-
Hue. OTaenbHbIE IPEACTABUTENN: STUIICHTIIMKOb, TIUIEPUH, CIOCOOBI UX MOIY4YEHHUs, TPAKTUIECKOe
IIPUMEHEHUE.
®eHoJ1. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue (eHosna. BzaumMHoe BIMsSHUE apOMAaTHUECKOTO
KOJIbIIA U TUAPOKCUIIBHOU IPYIIIIBI.
Xumnueckue cBorcTBa (heHosa KaK (YHKIHS €ro XMMHUYECKOro cTpoeHus. bpomupoBanue Qenona
(xauecTBEHHAasl peakiiysi), HUTpoBaHUE (MMKPUHOBAs KUCJOTA, €e CBOMCTBA U npumeHeHue). O6paso-
BaHUE OKPAIIECHHBIX KOMILIEKCOB ¢ noHoM Fe3*. IIpumenenne (enona. [lonydenne ¢enona B mpo-
MBIIIJIEHHOCTH.
Hemoncmpayuu
Mogenu Mosnekys CiupToB U (EeHOJIOB.
PacTBOopuMOCTh B BOJI€ aJIKaHOJIOB, STHJICHTJIMKOJIS, TIUIeprHa, GpeHona. CpaBHEHHE CKOPOCTH B3au-
MOJICHCTBUS HATPUS C HTAHOJIOM, ITPOMAHOJIOM-2, 2-METHII-IIPONaHOJIOM-2, riuiepuHoM. [lomydenune
OpomaTaHa U3 STaHOJIA.
BriTecHenue ¢eHomna u3 ¢peHonsTa HaTpHst YroJIbHOM KUCIoTOl. Peakius ¢penona ¢ hopmanbaeruaom.
KauecTBeHHbIE peakliuu Ha PEHO.
3aBUCHUMOCTH pacTBOPUMOCTH (peHOa B BOJE OT TeMIilepaTypbl. BzaumoneiictBue ¢eHona ¢ pacTBo-
POM LIEI0YH.
Pacnio3naBanue pactBopoB (heHoIsiTa HATpUsl U KapOoHaTa HaTpus (0apOOTak BBIIBI-Xae€MOI'0 BO3yXa
WJIU ICCTBUE CUJIbHOM KHUCIIOTHI).
Pacno3naBaHue BOAHBIX pacTBOPOB (EHOJA U TNIUIIEPUHA.
Jlabopamopmuwie onvimot
Pextudukanus cMecu 3TaHOI—BOJA.
OOHapysxeHHue BO/IbI B a3€0TPOITHON CMECH BOJIbI M STUIIOBOTO CIIUPTA.
Ilpakmuueckue 3anamusn
N3y4yenne pacTBOPUMOCTH CIIUPTOB B BOJE.
OxucrneHre CiupTOB Pa3IMYHOIO CTPOCHUS XpOMOBOi cMmechio. [lomyuenne quatunosoro sdupa. Ilo-
Jy4EeHUe TrimuepaTa Meiu.

1.8. Anvoezuovl u kemomuvl
T'omosornyeckue psiibl ajbAeruaoB U KeTOHOB. [loHATHE 0 KapOOHWIBHBIX COEAMHEHHSIX. DJIEK-
TPOHHOE CTPOEHHE KapOOHUIILHOM Ipynnbl. M3oMepus 1 HOMEHKIATypa ajlbJIerui0B U KETOHOB. Pu-

11



3UYECKUE CBOWCTBA KapOOHMIBHBIX COCTUHEHHIM.
XHMHYeCKHe CBOHCTBA aJIblern/10B H KeTOHOB. PeakioHHas criocoOHOCTh KapOOHMIIBHBIX COEIH-
HEeHUM. Peakuuu OKucCIeHus anpJeruoB, KaueCTBEHHbIC PEAKIMU Ha allbIETUIHYIO rpymnny. Peakunn
MOJIMKOHIEH calluu: 00pa3oBaHue HeHonodopmMaIbaeruIHbIX CMOJI.
IlpumeHeHnune u mojiydeHHe KapOOHMWJIBbHBIX cOeAMHeHHMM. [IpuMeHeHne albaeruioB U KETOHOB B
OBITY ¥ TIPOMBINIJIEHHOCTH. AJIBJACTH/IBI U KETOHBI B Tipupoae (3¢upHbIe Macia, hepomonsl). [Tomyde-
HUE KapOOHUJIbHBIX COCMHEHUN OKHMCIEHHEM CIIHUPTOB, TWApaTalueil ankUHOB, OKMCIEHHEM YTJIEBO-
noponoB. OTaenpHbIC TPECTABUTENN ANbETHI0B U KETOHOB, CHEMU(PUIECKHE CITOCOOBI UX TONyde-
HUSI U CBOMCTBA.
Jemoncmpayuu
[MapocrepxHeBble © 00BEMHBIE MOJEIU MOJEKYJI ajbJAeruioB M KETOHOB. [lomydeHue ykcycHOro
aJbJerua, OKMCICHUE 3TaHOIa XPOMOBOM cMechlo. KauecTBeHHbIE peakIuy Ha allbJIeTUIHYIO TPYIIIY.
Jlabopamopmuvie onvimoi
OxucneHre 3TaHoNa B 3TaHAlb pacKajJeHHONW MeqHoW mpoBosyokoii. Ilomydenue denonopopmanbae-
T'HJIHOTO MosuMepa. PacrosHaBanue pacTBopa areToHa u popMmairHa.
Ilpakmuueckue 3anamusn
H3yueHnue BOCCTAaHOBUTEIBHBIX CBOWMCTB alIbJETHUJIOB: PEaKIUsl «cepeOpsSHOro 3epkana», BOCCTAaHOB-
nenue ruapokcuaa meau (11).
BiaumopeiictBue popmanbaeruaa ¢ ruapoCcyibGUTOM HATPHUSL.

1.9. Kapbonosvie kuciomwl u ux npou3eoo0Hvle
T'omostornyeckuii psijx npeaejbHbIX 0JJHOOCHOBHBIX KAPOOHOBBIX KMCJIOT. [loHsATHE O KapOOHO-
BBIX KHCJIOTaX U MX Kiaccudukanus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOKCHIIbHOM
rpynmsl. ['oMooruueckuii ps mpeaeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, MX HOMEHKJIATypa u
nzoMepusi. MexXMOIeKyJIIpHbIE BOJOPOIHBIC CBSI3U KapOOKCHIIBHBIX T'PYII, UX BIMSHUE Ha Qu3nde-
CKH € CBOMCTBA KapOOHOBBIX KUCJIOT.
XuMHYecKue cBoiicTBa KapOOHOBBIX KMCJIOT. Peakiuu, WILTIOCTPUPYIOIINE KUCIOTHBIE CBOMCTBA U
WX CPaBHEHHE CO CBOMCTBAMHU HEOpPraHWUYecKuX KucioT. OOpazoBaHue (YHKIIMOHATBHBIX MTPOU3BOJI-
HBIX KapOOHOBBIX KHCJIOT. Peakiinu srepudurani. AHTUIpUIB KapOOHOBBIX KHCIIOT, X MOJTyYCHHE
U IPUMEHEHHUE.
Cnoco0blI noJjiyueHusi KapoOOHOBBIX KHCI0T. OTAe/bHbIE MPEICTABUTEM U X 3HaAYeHue. O0mme
CHOCOOBI MOTYyYEHUS: OKUCICHHE aJKaHOB, aJKEHOB, MEPBUYHBIX CIUPTOB, albAeruaoB. BaxHeimme
MPEACTaBUTENN KapOOHOBBIX KHCIIOT, UX OMOJIOTHYEcKas polib, Crielupruyeckue crnocoobl MoaydeHus,
CBOMCTBA M NMPUMEHEHUE MYPaBbUHOW, YKCYCHOM, MaJbMUTUHOBOM U CTEAPUHOBOM; aKpUIJIOBOU U Me-
TaKpHUJIOBOM; OJICMHOBOM, JIMHOJICBOW U JIMHOJICHOBOM; IIIaBEJICBOM; OCH30MHOM KM CIIOT.
Caoxublie 3¢upsbi. CTpoeHHE U HOMEHKIIATypa CI0XKHBIX 2(HPOB, MEXKKIACCOBAs H30MepUs ¢ KapOo-
HOBBIMHU KUCIOTaMH. CIIoCcOOBI OMy4eHHs CIOKHBIX 3pupoB. OOpaTUMOCTh peakluu dTepupUKalun
u (pakTopbl, BIAMSIONIME HA CMeIIeHHe paBHOBecusi. OOpazoBaHue CIOXKHBIX monudGupoB. [TomurTu-
nentepedTanar. JlapcaH Kak mpercTaBUTENb CHHTETHUYECKUX BOJIOKOH. XUMHUECKUE CBOWCTBA U IIPU-
MEHEHHUE CIOXKHBIX 3(PUpOB.
Kupsbl. Kupsel kak cnoxHbie 3¢upsl rminepuHa. KapOoHOBBIE KUCIOTHI, BXOJSIINUE B COCTaB KHUPOB.
3aBUCUMOCTh KOHCHCTEHLIMH XUPOB OT UX COCTaBa. XMMHYECKUE CBOMCTBA JKUPOB: TMAPOJIN3, OMbI-
JICHWEe, TUJIpUpOoBanne. brosorndyeckas posb KU POB, UX UCIIOJIb30BaHUE B OBITY M MPOMBIIIJICHHOCTH.
Couin kap0oHOBBIX KHEJI0T. Mbuta. CiocoObl OJTydeHus colieil: B3auMo/1eicTBUEe KapOOHOBBIX KHC-
JOT C MeTajulaMH, OCHOBHBIMU OKCHJAMH, OCHOBAaHUSMH, COJSIMU; IIEIOYHOM THAPOIU3 CIOKHBIX
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3¢upoB. XUMHYECKHE CBOICTBa coyiell KapOOHOBBIX KHCIOT: THAPOIU3, PEaKIMH HOHHOI'O OOMeEHa.
Mp1ia, cynHOCTh MOKOLIEro AedcTBUsA. OTHOILIEHHE MbLIa K )KECTKOM Boae. CUHTETUYECKUE MOKOIIINE
cpenctBa — CMC (neTeprenTsl), UX TPEUMyIIeCTBa U HETOCTATKH.
Jemoncmpayuu
3HaKOMCTBO C (PM3MYECKHMHU CBOICTBAMHM Ba)KHEWIIMX KapOOHOBBIX KUCIOT. Bosronka OeH30HHOIM
KHUCIIOTBI.
OTHOIICHHE Pa3IMYHBIX KAPOOHOBBIX KUCIIOT K BOJIE.
CpaBHenue pH BOAHBIX paCTBOPOB YKCYCHOM U COISIHOM KHCJIOT OJIMHAKOBOM MOJISIPHOCTH.
[Tonydyenune npusTHO NaXHYIIETO CIOKHOIO 3dupa.
OTHOIIEHHE CIUBOYHOTO, MOJICOJIHEUHOIO, MAIIMHHOTO Macel U MaprapuHa K OpoMHOW BOJIE€ U pac-
TBOPY NepMaHTaHaTa KaJusl.
Jlabopamopnuie onvimot
BzaumoneiicTBue pacTBOpa YKCYCHOM KHCJIOTBI C MarHMEM, OKCHJOM IIMHKA, THIPOKCUIIOM XKele3a
(1), pacTBopoM KapOOHATA KaIHs U CTeaparta Kajusl.
O3HakoMIIeHHE ¢ 00pa3liaMy CIOKHBIX 3(PHPOB.
OTHOLIEHHE CIOXHBIX 3UPOB K BOJE M OPraHMYECKUM BelIeCTBaM. BbIBeieHHE KUPHOIO MSATHA C
MOMOIIBIO CIIOKHOTO 3¢upa. PacTBOprMOCTh )XKMPOB B BOJE M OPraHUYECKUX PACTBOPHUTEISX.
CpaBHEHHE MOIOITUX CBOMCTB X03siicTBEHHOr0 Mbliia 1 CMC B %€eCTKOi BOJIE.
Ilpakmuueckue 3anamusn
PacTBopuMOCTh pa3nuyHbIX KapOOHOBBIX KUCIOT B Boje. B3aumopeiicTtBue yKCyCHON KUCIOTHI C Me-
taiamu. [lonydyenne nzoammiioBoro 3gpupa yKCyCHOW KHCIIOTHI.
CpaBHEHHE CTENEHU HEHACBIIIEHHOCTH TBEPAOIrO U KUAKOro KUpoB. OMmbuieHue xupa. [lonyuenue
MBbIJIa ¥ U3yYEHHUE €r0 CBOMCTB: MEHO00Pa30BaHus, PEaKIuii HOHHOTO 0OMEHa, THAPOJIN3a, BhIICICHUS
CBOOOTHBIX KUPHBIX KUCIIOT.

1.10. Yenesoow
IMonsitue 06 yraesogax. Knaccudukaius yrieBogoB. MoHO-, TU- U MOJHCAXapHIbI, TPEICTABUTEIN
KQXXJIOM TpyNIbl YIiIeBoa0B. buonoruyeckas poJib yrieBoAOB, UX 3HAUCHHE B JKU3HU YETIOBEKa U 00-
LIECTBA.
Momnocaxapuabl. CTpoeHHE U ONTHYECKasi U30Meprsi MOHOcaxapuaoB. X kimaccuukaius mo 4ucity
aTOMOB YIJIepoa U Ipupoje kapooHuIpHON rpynnsl. @opmyinsl @umniepa u Xeyopcea i nuzo0paxe-
HUS MOJIEKYJ MOHOcaxapuaoB. OTHeceHue MoHocaxapuaoB k D- u L-psay. Baxkuelimue npencraBu-
TEJIU MOHO3.
['mroko3a, cTpoeHune ee MOJeKysbl U (usumdeckue cBoiictBa. TayTomepus. XUMHYECKHE CBOICTBa
TIIFOKO3BI: PEAKIIUU 10 allbJACTUIHON TpyIIe («cepeOpsIHOro 3epKaiay, OKMCICHUE a30THOM KU CIOTOMH,
ruApupoBanue). Peakiuu TiroKo3bl KaKk MHOTOATOMHOTO CIIMPTA: B3aUMOJAEHCTBUE TJIFOKO3bI C TH]-
pokcugom menu (1) mpu koMHaTHOM TemmepaType U HarpeBaHuu. Pa3zinuunble TUIIBI OpoXKeHus (Crup-
TOBOE, MOJIOYHOKHCII0€). ['1IroKo3a B mpupoje. buonorudyeckass poib U mpuMeHeHHe Toko3bl. Dpyk-
TO3a KaK M30MEpP IIHOKO3bl. CpaBHEHHE CTPOCHHS MOJIEKYJIbl M XUMHUYECKHX CBOWCTB TJIIOKO3bI U
bpykTO3bl. DPYKTO3a B IPUPOJIE U €€ OHOJIOrndecKast poJib.
[Tento3bl. Pubo3a u ne3okcupnbdo3a Kak npeacTaBUTENH aabaoneHTo3. CTpoeHne MOJIEKYII.
JMucaxapuapl. Ctpoenue aucaxapugos. Crioco0 couseHeHHs UKIOB. BoccranaBnuBaronyie u HeBOC-
CTaHABJIMBAOIINE CBOMCTBA JMCAXapUIOB KaK CIEICTBHE COWIEHEHUs Lukiaa. CTpoeHue U Xxumuye-
CKHE CBOMCTBa caxapo3bl. TexHOIOrM4eckrue OCHOBBI IIPOM3BOJACTBA caxaposbl. JIakToza m MampTo3a
KaK M30MEpPBI Caxapo3bl.
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Ioaucaxapuabl. OG1iee cTpoeHue noiaucaxapuaoB. CTpoeHrne MOJIEKYJIbl Kpaxmasla, aMiIo3a U aMu-
nonekTuH. duU3nUecKre CBOWCTBAa Kpaxmalla, ero HaxOXJACHHE B NMpUpOe M OHOIoruyeckas pollb.
I'mukoren. Xumuueckue cBoiictBa kpaxmaia. CTpoeHUe 3JIEMEHTApHOI O 3BE€HAa LEJUI003bl. BrusHue
CTPOEHHUS MOJIMMEPHOM LIeNu Ha (PU3MUECKHE U XUMUYECKHE CBOMCTBA 11€JUTI0JI03bL. ['uaponu3 nesmo-
J03bl, 00pa3oBaHUE CIOXKHBIX 3(PUPOB C HEOPraHUYECKUMH M OpraHM4ecKUMH Kuciotamu. [lonarue
00 MCKYCCTBEHHBIX BOJIOKHAX: alle€TaTHOM IeNIKe, BUcko3e. HaxoxaeHue B mpupoje u Ouosoruyeckas
poJib 11euTr0103bl. CpaBHEHHE CBOMCTB Kpaxmalla U L EJUIF0JI03blI.
Hemoncmpayuu
OO6pasisl yriieBOA0B U U3EIUI U3 HUX.
[Tonyuenue caxapara KaJblius U BBIAEIEHHE CaXapo3bl U3 pacTBOpa caxapaTa Kaiblus. B3aumopeii-
CTBHE ITIOKO3bI C (PyKCHHCEPHUCTOM KM CIIOTOM.
OtHouIeHue pacTBOPOB caxapo3bl U ManbTo3bl K CU(OH)2 mpu HarpeBanuu. O3HakoMIIeHUE C HU3HYe-
CKMMHU CBOMCTBaMHU KpaxmaJjia U 11eJult0J103bl. HaOyxaHue 11euii0103bl U KpaxMasa B BOJE.
[Tomyuenue TpuHUTpaTa LEIH0I03bl. KOJuIeKIus BOJIOKOH.
Jlabopamopusie onvimuoi
O3nakomieHue ¢ (U3NYECKUMHU CBOMCTBAMH IJIIOKO3bI (allT€UHas yNakoBKa, TaOseTkH). KucinoTHbli
THJIPOJIA3 Caxapo3bl.
3HaKOMCTBO ¢ 00pa3laMu MOJIUCAXapPUIOB.
OOHapyxeHHe Kpaxmala ¢ IOMOLIbI0 KaUueCTBEHHON peakiuu B Meze, xjuede, Horypre, Maprapmxe,
MaKapOHHBIX U3JEIUAX, KPyIax.
Ilpakmuueckue 3anamusn
Peaknust «cepedpsHOro 3epkaia» rioko3sl. BzaumoaenictBue riioko3sl ¢ ruapokcuiom meau (1) npu
Pa3IUYHBIX TEMIIEpATypax.
JleiicTBe aMMHa4YHOTO pacTBOpa OKcHjaa cepedpa Ha caxapo3dy. OOHapyKeHHE JaKTO3hl B MOJIOKE.
[elicTBue ilofa Ha KpaxMall.

1.11. Amunsl, amunoxuciomol, beaku
Knaccuduxanust u uzomepusi amuHoB. [lonstue 060 amuHax. [lepBudHble, BTOPUYHBIE U TPETHYHBIC
amuHbl. Knaccugukaiys aMMHOB 110 THITY YIVIEBOAOPOJHOIO pajuKajaa U YUCIy aMUHOIPYNI B MOJe-
Kyne. 'omonornyeckue psapl MpeaeNbHbIX ami(paTHIecKuX U apoOMaTHYECKHX aMHUHOB, U30MEpHUs U
HOMEHKJIaTypa.
XHMHYeCKHe CBOHCTBA aMHHOB. AMUHBI KaK OPraHMYECKUE OCHOBAHUS, UX CPAaBHEHUE C aMMHUAKOM
U JpYrMMH HEOPraHMYeCKUMHU OCHOBaHMsIMHU. CpaBHEHHE XMMUYECKMX CBOMCTB amu(aTHYeCKUX U
apoMaTuyeckux aMuHoB. OOpazoBaHNe aMUI0B. AHUJIMHOBBIE KpacuTenu. [IoHATHE O CHHTETHYEeCKUX
BoJIOKHaX. [Tonmmamuabl 1 moJMaMUIHbIE CHHTETUYECKAE BOIIOKHA.
Ilpumenenune u mosiyueHue aMmuHOB. [lomyuenue amuHoB. Pa6oter H.H.3uHMHA. AMHMHOKHCJIOTBI.
[TonsiTe 00 aMHUHOKHCIIOTaX, UX KJIacCU(PUKALUA U CTPOCHUE.
Onrtuyeckas n3oMepust 0-aMUHOKHCIOT. HoMmeHknaTypa aMUHOKUCIOT. [IBOMCTBEHHOCTh KHUCJIOTHO-
OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ NpU4MHBL. bunosspHbeie noHsl. Peakuuu konneHcauuu. Ilen-
TUAHAs CcBsA3b. CHHTETHYECKHUE BOJIOKHA: KanpoH, sHaHT. Knaccudukanus BosokoH. [lomyuenue amu-
HOKHCJIOT, UX IPUMEHEHHE U Onosiornyeckas QyHKIus.
Beaku. benku kak npuponHeie moiauMmepsl. llepBuuHasi, BTOpuYHasi, TpEeTHYHas U 4YETBEPTUYHAsS
CTPYKTYpHI OenkoB. OUOpMILISpHBIE U T100YIIpHbIe OeIKH. XUMUYECKHE CBOWCTBA OENKOB: TOPEHUE,
JIeHaTypalus, THIPOIN3, KaueCTBEHHbIE (I[BETHBIE) peakuuu. buosornyeckue QyHKIHUU OENKOB, MX
3Ha4yeHue. benku kak KoMrmoHeHT muiy. [Ipobiema GeKOBOro TOJI01aHUS U IIYTH €€ PEIICHHS.
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Hemoncmpayuu

®usnueckre CBOWCTBAa METUJAMHUHA: arperaTHOE COCTOsIHUE, LBET, 3alax, OTHOLIEHHE K Boze. ['ope-
HUE METUJIAMHUHA.

B3aumojeiicTBUE aHUIIMHA U METUJIAMHHA C BOJOM M KuciaoTamu. OKpalllnBaHUE TKaHEH aHUIIMHOBBI-
MU KpaCUTEISIMHU.

Ob6napyxeHue (QyHKIHNOHAIBHBIX TPYNI B MOJIEKYJIaX aMUHOKHUCIOT. HelTpanuzanus menoun amu-
HOKHUCJIOTOH.

Heiirpanuzanuyst KUCIOTHI aMUHOKHCIIOTON. PacTBOpeHue 1 ocakieHrue 0eIKoB.

Jlabopamopnuwie onvimuoi

W3roroBiieHre MIapOCTEPKHEBBIX M 00bEMHBIX MOJIETeH N30MEPHBIX aMHHOB. PacTBopeHne OekoB B
BOJIE U UX KOATyJIALMA.

Oo6napyxeHue Oeka B KypUHOM SHIIE€ U MOJIOKE.

Ilpakmuueckue 3anamus

OO6pazoBanue conell aHwiMHa. bpomupoBanue anunuHa. O6pa3oBanue coineil rnuuuHa. [lodydenue
MeHOM conu riuuurHa. Jlenatyparnus Oenka. [{BeTHbIe peakuiuy OeIKoB.

1.12. A30mcoodepocawue cemepoyuriuieckue coeounenus. Hykneunogvie Kuciomol
HyxknenHnoBble KHCaI0TBI. HyKileMHOBBIE KHCIOTBHI Kak NpUpOAHBIE noiuMmepsl. Hykineotuasl, ux
crpoenue, npuMepbl. AT® u AJI®, ux B3auMonpeBpalieHle U pojb 3TOro mnpouecca B npupose. Ilo-
uatue JIHK u PHK. Crpoenue JIHK, ee mepBuuHas u BTOpHYHas CTpykTypa. Paborer ®.Kpuka u
H.Yorcona. KomrmemenTapHOCTh a30TUCTBIX ocHOBaHmii. Perumkamus JJHK. Ocobennoctu cTpoeHus
PHK. Tunel PHK u ux Ouonornueckue ¢pynkuuu. [lonarue o tpouunom kone (komone). buocunres
Oenka B )kMBOM KiieTke. ['eHHas uHxeHepus U OuorexHosorus. TpaHcreHHble GOpPMBI PACTEHUHN U KU -
BOTHBIX.

JHemoncmpayuu
Mopenn MOJIeKyJl BaKHEUIIMX TETEPOLMKIIOB. KONIeKius rerepouukiInyeckux coeauHenuil. [len-
CTBUE PacTBOpa NUPHUANHA HA UHJIUKATOP.
B3anmopeiicTBrue nupuaArHA C COISTHOW KHUCIOTOM.
Mounens monekynsl JIHK, nemoHcTpanus NpuHIUIIa KOMIIIEMEHTAPHOCTH a30TUCTBIX OCHOBAaHUM.
OO6pa3ipl TPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM pacTeHUU M KUBOTHBIX. JlekapcTBa u mpemnapa-
ThI, U3TOTOBJICHHBIE METOAAMH T€HHON UHKEHEPUU U OMOTEXHOIOTHH.
Jlabopamopuwiii onvim
H3roroBieHrne 00bEMHBIX U MIAPOCTEPHKHEBBIX MOJIENEN a30THUCTHIX I'eTePOIHKIIOB.

1.13. Buonoeuuecku axmuehvie coeOUHeHUs.
®epmentsl. [TonaTue o pepMeHTax Kak 0 OMONOrHUECKUX KaTanu3aTopax OenkoBoil mpuponbl. Oco-
OCHHOCTU CTPOEHHUS U CBOWMCTB B CPaBHEHUHU C HEOPraHWYECKUMHU KaTanuzaTopamu. Knaccubukanus
depmenToB. OCOOEHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh U 3(PPeKTUBHOCTE. 3aBU-
CHUMOCTh aKTHBHOCTH ()€pPMEHTOB OT Temmeparypsl u pH cpensl. 3HaueHne GepMeHTOB B OUOIOTUU H
MIPUMEHEHUE B IPOMBIIIICHHOCTH.
Butamunbl. [Tonsitue o Butamunax. x knaccudukanus u odoznauenue. Hopma notpebaenns Buta-
MuHOB. BopopactBopumsbie (Ha mpumepe ButamuHoB C, rpynnsl B u P) u xupopactBopumsbie (Ha
npumepe ButaMuHOB A, D u E). ABUTaMUHO3BI, TUTIEPBUTAMUHO3bI U TUTIOBUTAMUHO3bI, UX TpOodu-
JIAKTUKA.
T'opmonsl. [loHsiTHE O TOPMOHAX Kak OWMOJOTHYECKHM AKTUBHBIX BEIIECTBAX, BBIMOIHSIONUX JHJIO-
KPUHHYIO PEryJIALHIO )KU3HEASITeIbHOCTH oprann3mMoB. Kiaccudukaius ropMOHOB: CTEPOUIBI, TTPO-
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U3BOJHBIE aMUHOKHUCIIOT, TOJUIENTUAHBIE U OeTKOBbIe TOPMOHBL. OTIeNbHBIE TPEICTABUTENN: dCTPa-
JTNOJ1, TECTOCTEPOH, MHCYJIMH, aJpEHAJIIH.

JlekapcrBa. IloHsATHE O JeKapcTBaX KAaK XMMHOTEpANlEBTHUECKHMX Ipenapartax. Kpatkue ucropuue-
CKHME€ CBEJEHUS O BO3HMKHOBEHUU U DPa3BUTHH XHUMHUOTepanuu. ['pynmbl jiekapcTB: cylib(aMusl
(ctpenTonua), aHTHOMOTUKHM (MEHULIWIJIMH), aHTUIUPETHKUA (ACMUPHUH), aHAJIBI'CTUKH (AHAJIBIUH).
MexaHu3M elcTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MPENnapaToB, CTPOCHUE MOJIEKYJI, IPOrHO3UPOBAHHE
CBOWMCTB Ha OCHOBE aHaJM3a XUMHUYECKOT'O0 CTPOCHHs. AHTHOMOTHKH, UX KIacCH(UKAIUSI MO CTpoe-
HUIO, THITY U CIIEKTpY AelcTBuUs. be3onacHbie criocoObl MpUMEH eHH A, JIEKAPCTBEHHBIE (DOPMBI.
Jemoncmpayuu

CpaBaenme ckopoctu pasnoxenuss H,O2 nmox geiictBuem (epMeHTa Katanas3bl 1 HEOPraHWYECKHX Ka-
tamu3atopoB: Kl, FeClz, MnO..

OO0pa31bl BUTAMUHHBIX IpenapaTos. [lomuBuTaMuHBbL.

Nnmoctpauun gororpaduil KUBOTHEIX C Pa3IMYHBIMU (OpMaMHM aBUTAaMMHO30B. IlnakaT ¢ m3obpa-
’KEHHUEM CTPYKTYPHBIX (GOPMYII 3CTpaanoia, TeCTOCTepoHa, aApeHaanHa. B3aumoneiictBue agpeHanu-
Ha ¢ pactBopoM FeCls.

benkxoBas npupoaa nHcynuHa (LIBETHAS peakius Ha OENKu).

[TnakaTel WM KOAOTPaMMBI C (GopMyJiaMH amHuaa Cylib()paHUIOBON KUCIOTHI, AUTUAPO-POIUEBOH U
JOKHOU AUTUAPOPOINEBOM KUCIIOT, OEH3WINeHULIUIUTNHA, TETPALMKINHA, IlepoTakcuMa, acliupuHa.
Jlabopamopmusie onvimot

HcnblTaHuEe pacTBOPUMOCTU aipEHAIMHA B BOJIE U COJIIHOW Kuciiore. OOHapyKeHue acnupuHa B To-
TOBOM JIeKapCTBEHHOU (popme.

Ilpakmuueckue 3anamusn

Ob6napyxenue BuTaMuHa A B mojaconHedyHoM Maciie. OOHapyxeHue ButamMuHa C B sI0JIOUHOM COKe.
Onpenenenve BuTaMuHa D B ppIObeM jxHpe WM KypUHOM KEITKE.

[elictBue aMuII03bl CIIOHBI Ha Kpaxmai. [leiicTBue neruaporeHasbl Ha METHJIEHOBBINM cuHMM. [leli-
CTBME KaTaJsla3bl Ha IEPOKCU]] BOAOPOA. AHAJIN3 JIEKAPCTBEHHBIX IIPENAPATOB, IPOM3BOAHBIX CAJIUIH-
JIOBOM KUCIIOTHI. AHAJIN3 JICKAPCTBEHHBIX MPENapaToB, TPOU3BOIHBIX 71-aMUHO(EHOIA.

2. O0mas u HeopraHu4yeckass Xu MM
2.1. Xumusa — nayxa o sewjecmeax

CocraB BemecTBa. Xumuueckue 3jieMeHTbl. CrocoObl CyIIECTBOBAHUSI XHMHMUYECKHX 3JIEMEHTOB:
aTOMBI, IPOCTHIE U CIIOKHBIE BellecTBa. BelecTBa MOCTOSHHOIO U MEPEMEHHOT0 COCTaBa. 3aKOH IO-
CTOSIHCTBa COCTaBa BeUIeCTB. BemiecTBa MOJEKYJISPHOTO U HEMOJEKYISpHOro crpoeHus. CrnocoOs
0TOOpaXKeHUs MOJIEKYJI: MOJIEKYJISpHbIE U CTPYKTYpHBIE (DOPMYIIBI; IIAPOCTEP)KHEBBIE U MAaCIITAOHbBIE
npoctpaHcTBeHHbIe (CTIoapTa—bpurieda) Moaenu MoleKy.
H3mepenue BemecTBa. Macca aToMOB M MOJIEKYyJ. ATOMHas equHHUIA Macchl. OTHOCUTEIbHBIE aTOM-
Hasl ¥ MOJIEKYJIsipHas Macchl. KonnuecTBo BeliecTBa M €IUHUIBI €70 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb.
Yucno ABoraapo. MossipHas macca.
ArperatHble COCTOSIHUSI BelllecTBa. TBepaoe(kpucramimieckoe U aMophHOE), KUJIKOE U ra3000pa3-
HOE arperaTHbie COCTOSTHUS BEIIECTBA. 3aKOH ABOTaJIpo U €ro cieACTBUsL. MOJpHBI 00beM BEIIECTB
B Tra3o00pa3HoM cocTossHuU. OOBENWHEHHBIM Ta30BBIM 3aKOH M YypaBHeHHE MeHeneeBa—
Krnaneiipona.
CMmecu BemecTB. Pazmmuus MexXy CMECSIMH M XUMHUYECKUMU COeTUHEHUsIMHU. MaccoBast 1 00beMHast
JIOJTA KOMITOHEHTOB CMECH.
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Hemoncmpayuu
OnbIThl, WILTIOCTPUPYIOLIME 3aKOH COXpaHEHUs Macchl BemecTB. Habop Mozeneit aToMOB ¥ MOJIEKYJI.
Hexotopble BemecTBa KoauuecTBOM B 1 MoJib. Mopens MossipHOro o0bema ras3os.
Ilpakmuueckue 3anamusn
H3roroBienne Moeseil MOJIEKyJl HEKOTOPhIX OpPraHMYECKUX U HEOPraHUYECKUX BEIECTB.
Ouncrka BemecTB GUIbTPOBAHUEM U TUCTULIALMENH. OUNCTKa BELIECTB Mepe KpHU CTalIn3alien.

2.2. Cmpoenue amoma
ATOM — cJ107kHasi yacTuIA. /[oKa3aTenbCcTBa CI0KHOCTH CTPOEHUS aTOMa: KaTOIHbIE U PEHTIE€HOB-
ckue myud, GporodddexT, paaroaKTHBHOCTb, HIIEKTPOIIU3.
[Tnanerapnas monens aroma J.Pesepdopna. Ctpoenne atoma o H.bopy. CoBpemeHHbIe TpeicTaBie-
HUS 0 CTpoeHuM atoma. KopmycKyssipHO-BOJHOBOM Ayaln3M YacTUL MUKPOMHMpA.
CocraB atomHoro sapa. HykjaoHbI: MpOTOHBI U HEUTPOHBL. M30TONBI M HYKIMIBIL. YCTOHYMBOCTH
aaep.
DJIeKTPOHHasA 000/104ka aTOMOB. [loHATHE 00 3J7EKTPOHHONW OpOUTAIM M AJIEKTPOHHOM OOJaKe.
KBaHTOBBIE UKCa: TIIaBHOE, OpOUTAIbHOE (TOOOYHOE), MArHUTHOE U CIIMHOBOE. Pacnpenenenue anek-
TPOHOB IO SHEPreTUYECKMM YPOBHSAM, IOAYPOBHSIM M OPOMTANSIM B COOTBETCTBUM C IPUHLUIIOM
HauMeHbIel sHepruu, npuHuunoM Iaymu u npasuiom ['yHaa. DnekTpoHHbIE KOH(UTYpallii aTOMOB
XUMUYECKUX JIEMEHTOB.
BaneHTHbBIE BO3MOKHOCTY aTOMOB XUMUYECKUX JIEMEHTOB.
DJeKTpOHHAs KIaCCUPUKALUSI XUMUYECKUX JIEMEHTOB: S-, P-, d-, f-3eMeHThI.
Jemoncmpayuu
dotordpdexr.
Mogenu opbuTaneit pa3nu4Hoil GOpMBI.
Jlabopamopuwiii onvim
Habmonenne crieKTpoB UCITYCKaHMS U TOTJIONEHUS COSIMHEHU XUMUYECKUX 3JIEMEHTOB C IOMOIIBIO
CIIEKTPOCKOIA.

2.3. llepuoouueckuii 3axon u Ilepuoouueckasn cucmema xumuyeckux 2nemenmos /[.1M.Menoeneesa
OTkpeiTHE NepHoaAMYecKOro 3akoHa. IIpennocbuiku: HakomieHue (aKTOJIOIMUECKOro MaTepuala,
pabotsl npenmectseHHUKOB (M.B.Jlebepeiinepa, A.O.1llankyprya, JJx.A.Heronenaca, JI.KO.Meiiepa),
cbe3n xuMukoB B Kaprcpys, mnunoctasie kauectBa J[.M.MenneneeBa. Otkpoitue JI.M1.MenaeneeBbim
Ileprnoauyeckoro 3akoHa.

Ilepnoauyecknii 3aK0H M cTpoeHue aroma. 3oronsl. COBpEMEHHOE MOHATHE XUMHUYECKOrO 3Je-
MeHTa. 3akoHOMepHOCTh I.Mozmu. CoBpemenHas GopmynupoBka [lepuoamdeckoro 3akoHa. Ilepuo-
JMYECKasl cucTemMa U crpoeHne atoma. @u3nyeckuii CMbICH MOPSIKOBOIO HOMEpaA 3JIEMEHTOB, HOMEPOB
rpynnsl ¥ nepuoza. Ilepuonnyeckoe M3MeHEHNE CBOMCTB AJIEMEHTOB: pajnyca aTOMa; SHEPTUU HOHU-
3allUM; DJIEKTPOOTPULIATENBHOCTU. IIpUUMHBI HM3MEHEHMS] METAUIMUYECKUX M HEMETaJUIM4ECKUX
CBOMCTB JIEMEHTOB B IpYIIAaX U Me-pHOAAX, B TOM YHCIIe OOJbIINX U cBepXOonbinX. 3HaueHue Ile-
puoauyeckoro 3akoHa u Ilepuoanueckoil cucteMbl XuMuuyeckux 3yeMeHToB J[.Ml.MenneneeBa nis
Pa3BUTUS HAYKU U TOHMMAHMSI XMMUYECKOM KapTUHBI MUpA.

Hemoncmpayuu

Paznuunbie BapuaHThl Tabauis! [leproanyueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB

H.N.Menneneena.

OO0pasIel MPOCTHIX BEIIECTB OKCUAOB M TUAPOKCHI0B demeHToB |l mepuona.

Jlabopamopnwtii onvim
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CpaBHeHHE CBOICTB MPOCTHIX BEIIECTB, OKCHIOB U T'HAPOKCHA0B d1eMeHToB Il mepuona.

2.4. Cmpoenue gewecmaa
IHonsiTe 0 XUMHYECKOM CBSA3U. TUIIBI XUMUYECKUX CBSI3€H: KOBAJEHTHAs, MOHHAsI, METAJUIMYECKast U
BOZOPOJHAS.
KoBanenTHnasi xumMu4ieckas cBsi3b. /[Ba Mexann3ma oOpa30BaHUs 3TON CBsI3U: OOMEHHBIN U JJOHOPHO-
aKUenTopHbIi. OCHOBHBIE MAPAaMETPhI ATOTO THIA CBA3U: JJIMHA, IPOYHOCTh, YTOJ CBSA3U MJIM BaJEHT-
HbII yron. OCHOBHBIE CBOMCTBA KOBAJICHTHOM CBSI3U: HACBHIIMIEHHOCTh, MOJSIPU3YEMOCTh U MPOYHOCTD.
DNEeKTPOOTPHUIIATENIFHOCTh U KIacCH(UKAIMsl KOBAJCHTHBIX CBSI3€H MO 3TOMY NMpH3HAKY: MOJSpHAs U
HENoJIIpHAasi KOBAJICHTHbIE CBS3U. [10SIPHOCT CBA3M U MOISIPHOCTH MOJIeKyJbl. Crioco0 mepekpbiBa-
HUS DJIEKTPOHHBIX opOuTanel u Kiaccu(ukanus KOBAJICHTHBIX CBSI3€d MO ATOMY MPHU3HAKY: G- U T-
cBsi3u. KpaTHOCTh KOBAJIGHTHBIX CBSI3€H M KIIACCHU(UKAIUS UX 10 3TOMY MPU3HAKY: OJIMHAPHBIE, JIBOM -
HBIE, TPOMHBIE, MOJyTOPHbIE. THUIBI KPUCTATIMYECKUX PELIETOK y BEIIECTB C 3THUM THUIIOM CBS3H:
aTOMHBIE U MOJIEKYJIApHbIE. DU3HYECKHE CBOMCTBA BEIIECTB C 3TUMU KPUCTAUIMYECKUMHU PEIIETKAMH.
HNonnas xumuyeckasi cBsi3b. KpaliHuii ciiy4ail KOBaJIeHTHOM MOJISIPHOM CBsi3M. MexaHu3M o0pa3oBa-
HUS MOHHOU CBsI3U. IOHHBIE KPUCTAIIIMYECKUE PEILIETKH U CBOWCTBA BELIECTB C TAKUMHU KpHCTaJIJIaMHU.
MeTtanaudeckasi xumuueckasi cBsi3b. OCoOBbIi TUIT XUMHUYECKOH CBSA3H, CYIIECTBYIOIIUN B MeTallIax
U crjiaBax. Ee oTiiMuus M CXOJCTBO C KOBAJEHTHOW M MOHHOM cBs3siMU. CBOMCTBA MeTaJuIMyeCKOU
CBA3M. MeTaJNInYecKre KpUCTauIMueCKUe PELIEeTKU U CBOWCTBA BEIIECTB C TAKUMH KPUCTAJUIAMH.
Bonopoanasi xumuyeckasi ¢Bsi3b. MexaHu3M oOpa3oBaHus Takoi cBs3u. Ee knaccudukanus: mMex-
MOJIEKYJISIpHAsE U BHYTPUMOJIEKYJISIpHAs BOJIOPOJHBIE CBSI3U. MOJEKYJISIpHbIE KPUCTAUIMYECKUE pe-
HIETKU I 3TOro Tumna cBsa3u. Gusnueckue cBOMCTBa BEIIECTB ¢ BOJOPOAHOM CBA3bI0. brosiornueckas
POJIb BOJIOPOJHBIX CBS3€H B OpraHU3allM CTPYKTyp OuomnosmMepoB. ExamHas mpupoma XMMUYECKHUX
CBSI3€i: HAJIMYME Pa3IMUHBIX TUIIOB CBSA3EH B OJIHOM BEILIECTBE, MEPEXO/ OJHOrO TUIA CBS3U B APYrou
U T.I.
Komnuiekcoo0paszoBanue. [loHATHE O KOMIJIEKCHBIX COEIMHEHMSIX. KOOpIMHAIIMOHHOE YUCIO KOM-
iekcooOpa3oBaTens. BHyTpeHHsst 1 BHemHss cepa KomIaekcoB. HoMeHKIaTypa KOMITIIEKCHBIX CO-
enuHennii. MIxX 3HadeHue.
Jemoncmpayuu
Monenu MONEKyI1 pa3In4HON apXUTEKTYPBI.
Mozeny U3 BO3AYIIHBIX MIAPOB IPOCTPAHCTBEHHOIO PACHONOKEHHS SP-, SP?-, SP3-rHOpUIHEIX OpOUTa-
Jei.
Mogenu KpucTalIMuecKuX peuIeTok pa3anyHoro tuna. Mozgenu moinekyn JJHK u Oenxa.
Jlabopamopmusie onvimot
B3aumozeiicTBie MHOTOATOMHBIX CHOHPTOB C (DEIMHIOBOM KHIKOCThIO. KauecTBeHHbIE peakluu Ha
vonbl Fe?* u Fed*,

2.5. llonumepol

Heoprannyeckue noaumMepsl.llomuMepbl—IpocThie BEIIECTBA C AaTOMHON KPUCTAILIMUYECKON peIlleT-
KO aJJIOTpOIHbIE BUAOM3MEHEHUs yrieponaa (anmas, rpadut, kapOouH, ¢yiiepeH, B3aUMOCBS3b T'H-
Opuau3anuu opOuTaieil y aToMOB yIiiepoja ¢ MPOCTPAHCTBEHHBIM CTPOCHUEM QJUIOTPOIHBIX MOJIHU-
dbukamnmii); ceaeH W TEJUTyp LEMOYEUHOro cTpoeHus. [lomumepbl — CIOXKHBIE BEIIECTBAa C aTOMHOM
KPUCTAJUIMYECKON PEIIeTKOM: KBapl, KpeMHEe3eM (JIMOKCHIHbIE COCTUHEHUS KpEeMHUS), KOpyHH (OK-
CHUJI aTTOMHUHMS) ¥ aIFOMOCHIIMKATHI (TIOJIEBBIC IIMATHI, CIIOA, KaOIuH). MUHEepasbl U TOPHBIE MTOPO-
ne1. Cepa muactudeckas. MuHepaabHOE BOJIOKHO — acOecT. 3HaueHNEe HEOPTaHUYECKUX TPUPOIHBIX
HOJIMMEPOB B (POPMUPOBAHUH OJHOM U3 TEOJIOTHYECKUX 000I0UeK 3eMIIM — JTUTOCQEPHI.
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Oprannyeckue noauMepbl. CriocoObl UX MONYyYEHHS: PEAKLMU MOJIUMEPHU3ALMU M PEaKLUHU IOJH-
KoH/ieHcauu. CTpYKTypbl MOJIMMEPOB: JUHEHHbIE, pa3BETBJICHHbIE U MPOCTpaHCTBEHHbIE. CTPYKTY-
pUpOBaHUE MMOJIMMEPOB: ByJIKaHU3aLUs Kay4yKoB, 1y0seHne 0eIKoB, OTBEPKICHH € MOJUKOHACHC CallH-
OHHBIX ITOJIUMEPOB.
Knaccudukanus noauMepoB 1Mo pa3inyHbIM IpU3HAKAM.
Hemoncmpayuu
Komneknuu niuactMace, Kay4yKoB, BOJOKOH, MUHEPAJIOB U TOPHBIX OpoJ. MuHepaabHOE BOJOKHO —
acOecT — M HU3J1enus U3 Hero.
Monemu monekyn 6enkos, JJHK, PHK.
Jlabopamopnuie onvimot
O3zHakomIIeHHE ¢ 00pa3liaMy MJIaCTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX ITOPOJ.
[TpoBepka miacTMacc Ha 3JEKTPUUYECKYO0 ITPOBOAUMOCTb, TOPIOUECTh, OTHOLIEHUE K PAacTBOpaM KHC-
JIOT, MISJI0YCH U OKUCIHTEIICH.
CpaBHeHME CBOMCTB TEpPMOPEAaKTUBHBIX U TEPMOILIACTHYHBIX IutacTMacc. [lomyueHne HuTEl U3 Ka-
IIPOHOBOM HMJIM JIaBCAaHOBOM cMoJibl. OGHapy KeHHe XJIopa B MOJMBUHUIXIOPHUIE.

2.6. [ucnepcuvle cucmembi
IlonsiTne o nucnepcHbIX cuctemax. Knaccudukanus QUCIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arpe-
raTHOT'O COCTOSHUS JMCIIEPCUOHHOHN cpelbl U AMCIepcHON (a3bl, a TakKe M0 pa3Mepy MX YacTHLL.
I'pyboaucriepcHble CUCTEMBI: 3MYJIbCUM M CYCIIEH3UU. TOHKOIMCIEPCHbIE CUCTEMBI: KOJUTOUHBIE (30-
JU U T€IM) U UCTUHHBIE (MOJIEKYJISIpHbIE, MOJIEKYJIIPHO-HOHHBIE U HOHHBIE). DddekT Tunnansa. Koa-
TYJSIIMS B KOJJIOMAHBIX pacTBopax. CUHEpe3uc B TessX.
3HaYeHHe JUCHEPCHBIX CHCTEM B KHBOM M HeKHUBOW NPUPO/JE M NPAKTHYECKOM 'KU3HH YeJI0BEKA.
OMyIIbCUU U CYCIIEH3UHU B CTPOMTENIHCTBE, MUIIEBON M MEAUIIMHCKONW IMPOMBIIIIEHHOCTH, KOCMETHKE.
buonorunyeckne, MEQUIIMHCKUE U TEXHOJIOIMYECKUE 30JIM. 3HAUEHUE T'elIed B OpraHu3aluy K UBOM Ma-
Tepun. buonornueckue, muileBble, MEIUIMHCKUE, KocMeTHueckue renu. CuHepesuc Kak ¢axTop,
OIIPENeNAIONIMNA CPOK TOJHOCTH MPOAYKIHMU Ha OCHOBE reneil. CBepThIBaHME KPOBH Kak OHOJIOrHYe-
CKUI CHHEPE3UC, €ro 3HaUEHUE.
Jemoncmpayuu
Bunbl nucnepcHbIX CUCTEM U UX XapaKTepHbIE TPU3HAKU.
[TpoxoxeHne yda cBeTa yepe3 KOJJIOUIHbIE U HCTUHHBIE pacTBOPHI (3 pexT TuHnams).
Jlabopamopmuvie onvimoi
[TonydeHue cycrneH3uu cepsl U KaHU(OIIH.
[TonydeHue 3MyJIbCUM PACTUTEIBHOIO Macia U OeH301a.
[Tonyuenue 3051 kpaxmaia. [lomydeHnue 3015 cepbl U3 THOCYJIb(haTa HATPUS.

2.7. Xumuueckue peaxyuu
Kanaccupukanusa XuMu4ecKUX peakuuidi B OpraHuvyeckoil 1 Heopranudeckoi xumuu. [lonstue o
XUMHUYECKOH peakiuu. Peakunu, uaymue 6€3 n3MeHeHHs] Ka4ueCTBEHHOI'0 COCTaBa BELIECTB: aJuIOTPO-
nu3alus U u3omepusanus. Peakiuu, uaymnme ¢ 13MEHEHHEM COCTaBa BEIIECTB: 110 YUCIY U XapaKTepy
pearupyrmux 1 00pa3yronxcsl BEMeCTB (pa3IokKeHHs, COSAMHEHMS, 3aMelIeHns, 0OMeHa); 10 U3-
MEHEHHIO CTEIEeHEeH OKHMCIIEHHUS JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HEOKUCIUTEIHHO-
BOCCTAaHOBUTEIIHHBIC PEAKIINHN); TIO TEMIOBOMY 3D (PeKTy (3K30- U HAOTEpMHUUECKHE); 1Mo (dasze (roMmo-
U FeTeporeHHbIe); M0 HaMpaBJIeHUIO (0OpaTUMBbIe U HEOOpAaTUMBIE); 110 MCIOJIb30BAHUIO KaTaJlu3aTopa
(KaTamUTUYECKHUE U HEeKaTaIUTUYECKHE); 10 MEXaHU3MY (paJuKaJIbHbIE, MOJIEKYJISIPHbIE U HOHHBIE).
BeposiTHOCTL NMPOTEeKAaHUsT XMMHMYECKHUX peakuMil. BHyTpeHHss sHeprus, sHTanbnus. TerioBon
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3hdeKkT XxuMudeckux peakuui. Tepmoxumuueckue ypaBHeHus. CTaHIapTHAsl SHTAJIBIUS PEaKUUN U
oOpa3oBanus BemiecTB. 3akoH [.M.I'ecca u ero cienctBusi. DHTponus.
Cxopoctb xumu4yeckux peakuuii. [lonstue o ckopoctn peakuuii. CKOpOCTbh TOMO-U I'€TEPOre€HHON
peakuuu. OHeprus aktuBauuu. MaxkTophl, BAUAIOIIAE HA CKOPOCTh XMMHUYECKOM peakuuu. [Ipupona
pearupyromux BemiectB. Temmnepatypa (3akon Bant—I odda). Konnentpamus. Karanuzatops u ka-
TaJu3: TOMO- U Fe€TEPOreHHbINA, UX MeXaHU3Mbl. DEepMEHTHI, UX CPABHEHUE C HEOPraHWUYECKUMH KaTa-
JIM3aTOpaMU. 3aBUCUMOCTb CKOPOCTH PEAKIUN OT IOBEPXHOCTH CONPHUKOCHOBEHHUS PEarupyrolInx Be-
LIECTB.
O0parumMocTh XMMHYECKHX peakuuil. XuMuueckoe papHoBecue. [IoHsITHE 0 XUMHUYECKOM paBHO-
Becuu. PaBHOBECHBIE KOHILEHTpauuu. JJMHAMUYHOCTb XUMUYECKOrO0 paBHOBeCHs. DaKTOpBI, BIHAIO-
1€ HA CMEILEHUE PaBHOBECHUS: KOHIIEHTpalys, JaBjieHue, Temneparypa (npunuun Jle Hlatense).
Jemoncmpayuu
[IpeBpamenue kpacuoro gocdopa B 6enblit; kKucaopoaa B 030H. Mogenu Oytana u u3o0yraHa.
[Tonyuenue xuciaopoja M3 NEPOKCUIA BOAOPOAA W BOABL; Aeruapartanus 3TaHona. Llemodka mpespa-
meHnii P — P2Os — H3POs; cBOMCTBA YKCYCHO#M KMCIIOTHI; pEaKIMK, UAYIIUE ¢ 00pa30BaHUEM OCajl-
Ka, ra3a U BOJIbl; CBOMCTBA METAJIJIOB, OKUCJICHUE aJIbJIETU/1a B KUCIIOTY U CIIUPTA B ajbJICTU.
Peakuuu ropeHus; peakuy HA0TEPMUYECKUE HA IPUMEPE PEAKLIMU Pa3JI0OKEHHs (3TaHOJIa, KAIMIHHON
CEeNMTPBI, OMXpoMaTa aMMOHUS) U IK30TEPMUUYECKUE Ha IIPUMEpe
peakuuii coennHeHus (oOecuBeynBaHNEe OPOMHOM BOABI U pacTBOpa IMEepMaHraHaTa Kajaus STUIECHOM,
ralieHne U3BEeCTU U AP.).
B3auMonelicTBUE IIUHKA C paCTBOPaMU COJITHOW M CEPHOM KHCIIOT IIPU pa3HBIX TEMIIEpATypax, pa3HbIX
KOHLEHTPALMAX COJITHOM KUCIOTBI; Pa3IOKEHHUE MEPOKCHA KHCIOPOJa ¢ IOMOIIBIO OKCHIA MapraHua
(IV), kaTanassl CHIPOro Msica M CBIPOTO KapToders.
B3auMopeiicTBre IMHKA Pa3IMYHON MTOBEPXHOCTH (ITOPOIIKA, TBUTH, TPAHYJT) C KUCIOTOMH.
Mojenp «KUIAIIEro CIos.
Cmemienne pasHoBecus B cucreme: Fe3* + 3 CNS «— Fe(CNS)3; oMblIcHHE KUPOB, PEAKLUU 3Te-
pudukanuu.
3aBHCUMOCTD CTETICHU JIEKTPOJIUTHYECKON U CCOIMALINN YKCYCHOM KHCIIOTHI OT Pa30aBIeHHUS.
Cpasnenue cBoiictB 0,1 H pacTBOpoB cepHOI U CEpHUCTON KUCIIOT; MypaBbUHOM M YKCYCHOI KHCIIOT;
TUAPOKCHUJIOB JINTHS, HATPUS U KaJIUS.
Jlabopamopmuvie onvimoi
[TonydeHue kucIOpoa pa3inoKeHueM MepoKCHa BOJopoaa U (M) NepMaHIraHaTa Kajusl.
Peakuuu, unymue ¢ oOpa3zoBaHMEM OCajKa, I'a3a WJIM BOABI ISl OPraHUMYECKUX M HEOPraHMYECKUX
KHCIIOT.

2.8. Pacmeopui
ITonsitue o pacTBopax. PuU3NKO-XUMUYECKas IPUPOJA PACTBOPEHMSI U PacTBOpoB. B3aumonelicteue
pacTBOpUTEIIS U paCTBOPEHHOr 0 BelecTBa. PactBopuMocTs BemecTB. CriocoOb! BbIPaXKEHUs KOHLIEH-
TpallMy PacTBOPOB: MAacCOBas J10JIsl pACTBOPEHHOIO BelecTBa (IIPOLEHTHAsS), MOJISIPHASL.
Teopus 3J1eKTPOJUTHYECKON AUCCONUANMU. MexaHu3M qucconyanuy BENIEeCTB ¢ pa3IM4YHbIMH TH-
naMu XMMHUYECKUX CBsi3ed. BKian pycckux ydeHBIX B pa3BUTHE MPEACTABICHUI 00 31eKTpoIUTHYE-
cKkoi nucconuanud. OCHOBHBIE IOJOKEHHUSI TEOPUM IJIEKTPOJIUTUYECKON aucconuanuu. CreneHb
AIIEKTPOIMTHUECKOH U CcCONMANU U (GaKTOphl ee 3aBUCUMOCTH. CUIIbHBIE U CPETHUE DIIEKTPOIIHUTHI.
Huccounanus Bonpl. Bogoponssiil nokasarens. Cpena BOIHBIX pacTBOPOB IEKTPONUTOB. Peaknumn
oOMeHa B BOJHBIX PacTBOPAX 3JIEKTPOJIUTOB.
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I'uaposu3 kak o0MeHHbIH npouecc. HeoOpaTuMbIil THAPOIN3 OpraHUYEeCKUX U HEOPTAHUYECKUX CO-
€MHEHMI U €r0 3HaYCHUE B IIPAKTUYECKOM IESITEIbHOCTH YEJI0BEKa.

OO6paTtumblit ruipoau3 coiei. CryneHuatslil ruaposus. [IpakTHueckoe NpuMeHeHue ruApoIn3a.
['uaponus opraHMYecKkuX BellecTB (OENKOB, KUPOB, YIJIEBOAOB, MONIMHYKIeoTH10B, AT®) u ero ouo-
JIOTMYECKOe U ITpaKkTHueckoe 3HaueHue. OMpuieHue kupoB. Peakuus stepu puxanum.

Hemoncmpayuu

CpaBHEeHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMellleHne paBHOBECHS JHCCOLMAIINU
crnaObIX KUCIOT. IHAUKATOPhI M U3MEHEHHE UX OKPackH B paszHbIX cpenax. CepHOKHUCIBIN U (epMeH-
TaTUBHBIN THJIPOJIN3 YIJIEBOJOB.

I'maponus xapOOHATOB, Cynb(ATOB U CHIMKATOB ILEIOYHBIX METAJUIOB; HUTpaToB cBHHLA (1) wm
LIMHKA, XJIOPH1a aMMOHHUS.

Jlabopamopnwtii onvim

XapakTep AMCCOLUAIK Pa3IMYHbIX THIPOKCH]IOB.

Ilpakmuueckoe 3anamue

[IpuroroBnenune pacTBOPOB pa3IMUHBIX BUI0B KOHILIEHTPALIUU.

2.9. OkucaumenvbHO-80CCmMano8UmMenbHble peakyuu. INeKmpoxumuyeckKue npoyeccyl
OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE peaknuu. CTeneHb okuciaeHus. BoccTaHOBUTENM U OKUCIH-
tenau. OKHUCIIeHHe U BOCCTaHOBJIeHUE. BaxkHele oKucauTeau U BocCTaHOBUTENN. BoccTaHoBUTENb-
HbI€ CBOMCTBA METAJUIOB — IPOCTHIX BelecTB. OKUCIUTEIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HE-
METaJIJIOB — IMPOCTHIX BeLIeCTB. BoccTaHOBUTENbHBIE CBOICTBA BEIIECTB, 0Opa30BaHHBIX 3JIEMEHTAMU
B HU3IIEH (OTPUIIATETILHOI) CTETICHH
okucyieHusi. OKUCIUTENbHbIE CBOMCTBA BEIECTB, OOPAa30BAaHHBIX 3JEMEHTAMM B BBICIIEH (MOI0XKH-
TENbHOM) cTeneHn okucieHus. OKUCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOICTBa BELIECTB, 00pa3o-
BaHHBIX 3JIEMEHTAMH B IPOMEXYTOUYHBIX CTEHECHSIX OKUCICHHUS.

Knaccnpukanusi oKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii. Peakiiuu MexaTOMHOTO U MeEx-
MOJIEKYJIIPDHOTO ~ OKHUCJIEHMSI-BOCCTAHOBJIEHUS. Peakumm  BHYTPUMOJIEKYJISIPHOTO  OKHCIJIEHUS -
BOCCTAHOBJIEHHUS. Peakiinu caMOOKH CIIE€HNSI-CaMOBOCCTAHOBJIEHUS (A1 CIPONOPLIMOHUPOBAHMS).
Meronsl COCTaBICHNS YPAaBHEHUN OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX peaknuil. MeTox 3IeKTPOHHO-
ro 6anaHca. BimsiHue cpeapl Ha IPOTEKaHUE OKUCIUTEIbHO-BOCCTaHOBUTEIBHBIX IIPOLIECCOB.
XHMHYeCKHe MCTOYHMKH TOKA. DJIEKTPOJIHBbIE MOTEHLIMAbl. PsSa cTaHIapTHBIX 3JIEKTPOIHBIX IO-
TEHLIIMAJIOB (JIEKTPOXUMHUYECKUH PsiJi HANPSHDKEHUH MeTayuloB). ['anbBaHUUYECKUE 3JIEMEHTHI U IPUH-
unel uX paboTel. CocTaBieHHEe rajlbBaHUYECKUX 3JeMeHTOB. OOpa3oBaHMe TalbBAHUYECKUX Map MpU
XUMHYECKHUX Ipoleccax. ['aJbBaHUUECKHE JIE€MEHThI, IPUMEHSEMbIE B dKU3HU: CBUHIOBAsI aKKyMYJIsi-
TopHas OaTapesi, HUKeNb-KaJMUeBbie OaTapeu, TOMIMBHBIE SJIEMEHTHI.

DJIEKTPOJIN3 PACIUIABOB M BOJAHBIX PACTBOPOB 3JIeKTPOJUTOB. [Ipouecchl, mpoucxonsdiue Ha Ka-
TOJI€ M aHO/E. Y PaBHEHUS 3JIEKTPOXUMUUYECKUX MPOLECCOB. DIEKTPOIU3 BOIHBIX PACTBOPOB C UHEPT-
HBIMH 3JIEKTPOJaMU. DJIEKTPOJIM3 BOJHBIX PACTBOPOB C PaCTBOPUMBIMU 3lieKTpoaamu. [IpakTruueckoe
IPUMEHEHUE JIEKTPOJIN3a.

Jemoncmpayuu

BoccranoBnenne quxpomata kanus TuHKOM. BocctanoBiienue okcuna meau (1) yriem u Bomopoaom.
BoccranoBneHne auxpomara Kajs 3TUIOBBIM CIUPTOM. OKHMCIMTENBHBIE CBOMCTBA a30THOW KHCIIO-
Thl. OKHCIAMTENbHBIE CBOICTBA TUXpoMaTa Kaus. ['aibBaHHUECKHE AIEeMEHThI U OaTapeiiku.
Dnexrposu3 pactBopa xmopuaa meau (11).

Jlabopamopnuwie onvimuoi
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B3auMopneiicTBue METaNIOB C HEMETAJIAMHU, a TAKXKE C PACTBOPAMHU COJIEW U pacTBO-paMu KHUCIIOT.
B3auMonelicTBue CepHOM M a30THOMW KUCIOT ¢ Menbto. OKHMCINTENbHbIE CBOMCTBA II€pMaHraHaTa Ka-
JMsl B pa3iMyHBIX Cpeax.

2.10. Knaccugurkayus eewgecms. Ilpocmule ewyecmea
Kaaccudgukanus Heopranmdeckux semectB. [Ipocteie u ciioxHbie BemecTBa. OKCUIbI, UX KJIACCH-
dbukamusa. ['mapokcuapl (OCHOBaHMS, KHUCIOPOACOACPKAIINE KUCIOTHI, aM(OTEpHBIE THAPOKCHUIIBI).
Kucnotsl, ux knaccupukanus. OcHoBanus, ux kinaccugukanua. Comu cpeiHue, KUCIble, OCHOBHbBIE U
KOMILJIEKCHBIE.
Metanasl. [lonoxxeHrne MeTaIoB B MEPHOAMYECKON CHCTEME M OCOOEHHOCTH CTPOCHUSI MX aTOMOB.
[IpocThie BemecTBa — METAJUIBI: CTPOEHUE KPUCTAIIOB U METAJTMYeCKass XUMU4eckas cBsi3b. O01me
¢dusnueckre CBOMCTBAa METAJUIOB U UX BOCCTAaHOBUTEIbHBIE CBOMCTBA: B3aMMOJIEUCTBHE C HEMETallla-
MU (KHCIIOPOJOM, rajior€HaMU, Cepoi, a30TOM, BOJOPOJAOM), BOJOU, KUCIOTAMU, PACTBOPAMH COJIEH,
OpPraHUYECKMMU BEIIeCTBAMH (CIIUPTAaMU, Tajlor€HaJIKaHaMU, (PEHOJIOM, KUCTOTaMH), menodamu. Ox-
CUBI U TUAPOKCUIBI METAINIOB. 3ABUCUMOCTh CBOWCTB 3THX COECAUHEHUN OT CTENEHEH OKHCIIEHHS Me-
TaJUI0B. 3HAYEHHE METAJIJIOB B IIPUPOJIE U KU3HU OPTraHU3MOB.
Koppo3us meramnoB. [lonsatue koppo3un. Xumuueckass KOppo3us. DIEKTPOXUMHUECKasT KOPPO3Us.
Crioco0blI 3alIUTHl METANITIOB OT KOPPO3HUHU.
OO0ume cmoco0bl MoJy4eHUus: MeTa10B. Meranisl B npuponae. Merautyprust 1 ee BUIbL: IUPO-,
TUAPO- U BJIEKTPOMETAJUTYPrusi. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COEJMHEHUN METAIOB M €ro
IPAaKTUYECKOE 3HAUEHHUE.
Hememannwi. [lonoxenue nemeramuioB B Ilepuoauueckoil cucteMe, 0COOEHHOCTH CTPOEHHUS UX aTO-
MOB. DJIEKTPOOTPULIATEIbHOCTD.
bnaroponHbie ra3pl. DJIEKTPOHHOE CTPOCHHUE aTOMOB OJIArOPOAHBIX TA30B M OCOOCHHOCTH MX XUMUYE-
CKUX M (PU3HUECKUX CBOWCTB.
Hemeramisl — npoctsle BeniecTBa. MX aTOMHOE U MOJIEKYJIIPHOE CTPOECHHE MX. AJToTponus. XuMu-
YecKue CBOMCTBAa HeMeTasioB. OKUCIUTENbHBIE CBOWCTBA: B3aUMOECHCTBHE C METajllaMH, BOJIOPO-
JIOM, MEHEE IJIEKTPOOTPUIIATEIbHBIMUA HEMETaJIaMH, HEKOTOPBIMU CJIOKHBIMU BelliecTBamMu. Boccra-
HOBUTEJIbHBIE CBOMCTBA HEMETAJIJIOB B PEAKIUAX C PTOPOM, KHCIOPOJIOM, CIOKHBIMU BEIIECTBAMU —
OKHUCJIHMTENAMU (a30THOM M CEPHOM KHUCIOTaMU U JIp.).
Jemoncmpayuu
Komnekmus «Knaccuukaius HeopraHU4eCKUX BEIIECTB» U 00Pa3Ibl MPECTaBUTENEH KJIACCOB.
Komnekmus «Knaccudukanusi opraHH4eckux BEIIeCTB» U 00paslibl MPeACTaBUTENEH KI1acCoB.
Mojenu KpucTasIMyecKuX pelieToK MeTalioB.
Komnekius MeTaniaoB ¢ pa3HbIMU (PU3UUECKUMU CBOWCTBAMHU.
B3auMmopneiicTBue uTUsA, HATPUS, MATHUS U Keje3a C KUCIOPOAOM; LIEJIOYHBIX METaJIOB C BOJOH,
cnupTamu, (peHoIoM; IMHKA C paCTBOpPaMH COJISHOM U CepHOW KHCIIOT; HATPUS C CEPOii; aTIOMUHUS C
Hoz10M; Kene3a ¢ paCTBOPOM MEIHOI0 KyIopoca; aJlloOMUHUS ¢ PACTBOPOM €IKOr0 HATpA.
OKcuibl ¥ TUIPOKCUIBI XpOMa.
Koppo3ust MeTaiioB B 3aBUCUMOCTH OT YCJIOBUH.
3amuTa MeTauioB OT KOPPO3HUH: 00pa3iibl «HEpKaBEeK», 3alIUTHBIX MOKPBITUN. Kosutekuus pyn.
DJIEKTPOJIU3 PACTBOPOB COJIEH.
Monenu KpUCTaNTMYECKUX PEIIETOK Hojaa, anMasa, rpaduta. Amnorpornus docdopa, cepbl, KUCIOPO-
Ja.
B3aumoneiictBue Bogopoaa ¢ KUCIOPOJOM; CYypPbMBI C XJIOPOM; HATpUsl ¢ OJIOM; XJIOpa ¢ pacTBOPOM
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Opomuia Kanus; XJIOPHOH U CEpOBOAOPOAHON BOJBI; 0OeclBeYMBaHHE OPOMHON BOJbI STUIEHOM WU
ALETUIICHOM.
Jlabopamopusvie onvimut
O3zHakomiieHHE ¢ o0pa3lamMu IpecTaBUTeNIel KJIacCOB HEOpraHMYecKux BeuiecTB. O3HAKOMJICHHE C
o0pa3iamu rpecTaBUTENeH K1acCcoB OpraHnyeckux BemecTB. O3HaKOMIIEHHE ¢ KOJIEKIUEH pyI.
[Tonmyuenue kuciaopona u ero ceorcraa. [loayueHne Bogopoaa u ero cBOMCTBaA.
[Tomydyenue nuacTUYecKoM cepbl, XUMUUYECKHE CBOWCTBA cepbl. B3auMozaeicTBue MeTalllIoB € pacTBO-
paMu KUCIIOT U coseil. CBolicTBa yriisi: acOpOIIMOHHbIE, BOCCTAHOBUTEIILHBIE.
B3aumoneiicTBue IMHKA WIM aTIOMHHMS C PacTBOpPaMU KHMCIOT U Hienodei. OkpalvBaHue MjIaMeHH
KaTUOHAMHU LIEJIOYHBIX U I1E€J0YHO3EMEIBHBIX METAJUIOB.

2.11. OcHosHble Kaacchl HeOpeaHUYeCKUux U OP2aHudecKux coeOuHeHull
Bonopoanbie coequHeHHusi HeMeTaL10B. [lonyuyeHne aMmmMuaka M XJIOpOBOJOPOAA CUHTE30M M KOC-
BeHHO. Pu3nueckue ceoiictBa. OTHOLIEHUE K BO/IE: KUCIOTHO-OCHOBHbBIE CBONCTBA.
Oxcuabl M aHTHAPUABI KapOoHOBBIX kHMca0T. HecoseoOpasytomue u coneoOpas3yromme OKCUIbI.
Kucnotnsle okcuapl, ux cBoiictBa. OCHOBHBIE OKCUIBI, UX CBOWCTBA. AM(OTEpHbIE OKCH]IBI, UX CBOIi-
CTBa. 3aBHCHMOCTh CBOWCTB OKCHJIOB METAaJJIOB OT CTEHNEHH OKUCIIEHUS. AHTHAPHUIbLI KapOOHOBBIX
KHCJIOT KaK aHaJIOI'¥ KMCJIOTHBIX OKCUJIOB.
KucsioTel oprannyeckue u Heopranudeckue. Kuciorsl B cBeTe TEOPUH 3IEKTPOIMTUYECKON IUCCO-
nuanuu. Kucnotsl B cBeTe npotoiuTuueckoi Teopun. Kinaccudukaiysi opraHn4eckux 1 Heopranuye-
CKuX KucaoT. O61ye cBoHCTBa KUCIIOT: B3aUMOJICHCTBIE OPraHUYECKUX U HEOPraHUUECKUX KUCIOT C
MeTaJlJITaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHJIAMU U TUAPOKCUIAMH, COJISIMHU, OOpa30BAHUE CIOXK-
HBIX 3¢upoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHONW CEPHOU U A30THOU KHUCIIOT.
OcHoBaHusi OpraHnyeckue U Heopranmyeckue. OCHOBaHHS B CBETE TEOPUHU SJIEKTPOJIUTUYECKON
muccoranui. OCHOBaHUSL B CBETE MPOTOIUTHUECKON Teopun. Kiaccudukaius opraHu4eckux U He-
OpraHMYECKMX OCHOBAHUM. XMMUYECKHE CBOWCTBA IIEJI0UEl U HEPACTBOPUMBIX OCHOBaHUM. CBOKCTBA
0ECKUCIIOPOIHBIX OCHOBAaHUI: aMMHUaKa U aMMHOB. B3anMHOe BIIMsIHEE aTOMOB B MOJICKYJIE aHWJIMHA.
AMdoTepHble OpraHM4ecKkre ¥ HeopraHudeckue coefMHeHHsi. AM(OTEpHbIE OCHOBAaHUS B CBETE
IPOTOJIMTHYECKON TeOpruu. AMGPOTEPHOCTh OKCHAOB U THAPOKCUIIOB IEPEXOIHBIX METAJUIOB: B3aUMO-
NEeHCTBHE C KUCIOTaMH U LIEI0YaMHU.
Coumn. Knaccudukanus u xumuueckue cBoiictsa coseil. OCOOEHHOCTH CBONCTB cOJIEl OpraHUYECKUX
Y HEOPraHU4ECKUX KUCJIIOT.
I'eneTn4yeckasi CBA3b MEKAY KJIACCAMH OPraHMYeCKHX H HEOPraHMYeCKHUX COeIMHEHMIA.
[ToHATHE O reHETUYECKON CBSI3U U IEHETUYECKUX PAAAaX B HEOPraHMYECKOW M OPraHMYECKOW XMMMH.
['enernueckue paapl MeTalIa (Ha IpUMepe KaJblUs U jKeje3a), HeMeTasuia (cepbl U KpeMHHUs), repe-
XOJHOTO 3JIeMeHTa (LMHKa). ['eHeTHueckue psiibl U T'€HETHYecKasl CBsI3b B OPraHUYECKOW XUMHH.
EnnHCTBO MHpa BEIIECTB.
Hemoncmpayuu
Konnekuu KucnoTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB, IEMOHCTPAIUS UX CBOMCTB.
B3aumopeiicTBre KOHIIEHTPUPOBAHHBIX a30THOW M CEPHOM KUCIOT, @ TakkKe pa30aBIEHHON a30THOU
KHCIIOTBI C MEABIO.
Peaxmust «cepeOpsHOro 3epkaia» sl MypaBbHHON KHUCIIOTHI.
B3aumoneiicTBue pacTBopa THIAPOKCHIA HATPUS C KUCIOTHBIMH okcuaamu (okcumom docdopa (V)),
aM(pOTEepHBIMHU THIPOKCUIAMH (TUAPOKCHIOM IIMHKA).
B3aumozeiicTBue aMMuaka ¢ XJIOpOBOJOPOIOM U BOJON. AHAJIOTMYHO 151 METUJI- aMUHa.
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B3auMopneiicTBE aMUHOKHUCIIOT ¢ KUCIIOTaMH U 1ienodamMu. OcCyIecTBIEHNE TePEeX0/10B:

Ca — CaO — Ca3z(PO4)2 — Ca(OH)2 P — P20s5 — H3PO4

Cu — CuO — CuSO4 — Cu(OH)2 — CuO — Cu

C,HsOH — CyH4 — CoH4BIo

Jlabopamopmusie onvimot

[Tonyuenue u cBOKCTBA YIJIEKUCIIOrO rasa.

CBoiicTBa CONSIHON, CEpHOM (pa30aBIEHHOI)  YKCYCHOW KHCIIOT.

BsaumogneiictBue ruapokcuaa HaTpus ¢ consimu (cynbdatom meau (1) u ximopugom amMmmoHwMs).

Paznoxxenue ruapokcua Meau.

[Tomydenue u amdoTepHbIe CBOWCTBA THIPOKCH A aTIOMUHUS. [lomydenue sxecTKoi BOIbI U H3y4eHUE

€€ CBOMCTB. Y CTpaHEHHE BPEMEHHOUW U TTOCTOSIHHOM JKECTKOCTH.

Ilpakmuueckue 3anamusn

[Tonyuenue XJI0poBOAOPO/IA U COJISIHOM KUCIIOTHI, X CBOMCTBA. [losryueHne ammuaka, ero cBOMcCTBa.
2.12. Xumus snemenmos

S-Onemenmeol

Boaxopoa. /[BolicTBEHHOE MOJOKEHUE BOAOPOJA B IIepuoandeckoi cucreme. M3oromnsl Bogopoaa. Ts-

kenast Bofa. OKHCIUTEIbHbBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BOJOPOAA, €r0 MOIYyYEHUE U IPUMEHE-

Hue. Poias BogoOpo1a B )KMBOM M HEXUBOW IIPUPOLE.

Bopna. Ponp Bozibl Kak cpeoo0pa3yrollero BemecTBa KiIeTKH. JDKOJIOTHYECKUE aClleKThl BOJIONOIb30-

BAHMS.

JaemeHThl |A-rpynnsl. Hlenounsie Metamisl. O61as xapakTepUCTUKA LIEIIOUYHBIX METAJIJIOB HA OC-

HOBaHUHU nonoxeHusa B [lepuoguueckoit cucreme anemenToB [[.M.MenneneeBa u CTpOEHHS aTOMOB.

[Tonyuyenue, puanvecKue 1 XUMUYECKHE CBOMCTBA MIEJIOYHBIX METaIOB. KaTHOHBI MIETTOUYHBIX METal-

JIOB KaK Ba)KHEWIasi XuMHU4eckasi popMa MX CYIIECTBOBAHUS, PEryIATUBHAS POJb KATHOHOB KaJHsl U

HaTpus B )KUBOM kieTke. [Ipupoanbie coenMHeHUs HATPUsI U KaJlusl, UX 3HaUYEHUE.

JaemeHTshl || A-rpynnbl. O01mas xapakTepruCcTHKA MIEJIOYH03EMETbHBIX METAIIJIOB U MarHus Ha OCHO-

BaHUM mnonoxeHus B Ilepuonmueckon cucreme snementoB J.M.MeHaeneeBa U CTPOECHUS aTOMOB.

Kanpuuii, ero nonyuenue, puznueckue U1 XMMUYECKHE CBOMCTBA. BaxHel e coelMHEHUs KaabIus,

UX 3HaYeHHe U npuMeHenue. Kanpumii B mpupoae, ero Ouonoruyeckas posb.

p-Onemenmul

AOMUHUI . XapakTepUCTHKA aJTIOMUHUS Ha OCHOBaHUU MojoxkeHus B llepuogmueckoit cucreme

anemenToB JI.M.MenzeneeBa u ctpoenust aroma. [loiydyenue, ¢puszndyeckre U XUMHUYECKHE CBOMCTBA

aJlroMuHUs. BaxxkHeillne coequHeHns aJllOMMHMS, X CBOMCTBA, 3HAaUEHHE U TpuMeHeHue. [Ipuponnsie

COEJIMHEHUSI ATIFOMUHMUS.

Yraepoa u kpemuuii. O6mas xapakTepucTUKa Ha OCHOBaHUM UX noyiokeHus B [lepuoguueckoit cu-

creme J[.M.MenneneeBa u crpoenust aroma. [Ipoctsie BemecTBa, 00pa3oBaHHBIE STUMHU SJIEMEHTAMHU.

Okcuzbl U TUAPOKCHBI yTIIepoJa U KpeMHHUs. BakHelne coJii yroJbHOW M KPEMHHEBOW KHCIIOT.

CuwimkaTHast IPOMBIIUIEHHOCTb.

Iamorensl.O01mas XxapakTepUCTHKA I'aJIONEHOB Ha OCHOBAHMU UX MojoxeHus B Ilepuoguueckoit cu-

creMe aneMeHToB [[.M.MenaeneeBa u cTpoeHust aTOMOB. ['alloreHbl — MPOCThIE BELIECTBA: CTPOCHHUE

MOJIEKYJI, XMMHUYECKHE CBOWCTBA, MOJIy4eHUE U IPUMEHEHHE. BaxxHen e coeIMHEHNs TaJIOr€HOB, UX

CBOMCTBa, 3HAYECHUE U IPUMEHEHUE. [ anorensl B npupoae. buomgornueckas posb rajaoreHoB.

Xanabkorenbl. O011ast XapaKTepUCTUKA XaJbKOI'€HOB HA OCHOBAHHUM UX MojioxeHus B [leprognueckoit

cucreme aneMeHToB J[.Ml.MenneneeBa u cTpoeHus aTOMOB. XaJbKOT€Hbl — IPOCTHIE BellecTBa. AJl-
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aotponusi. CTpoeHHe MOJIEKYN alNIOTPOMHBIX Moaudukanuii u ux cpoictsa. [lonydenue u npumeHe-
HUE KHCIIOpO/ia U cepbl. XaJbKOr€HbI B IPUPO/E, UX OMOJIOrnYecKasi poib.
JaemeHThl VA-rpynnbl. O0mias XxapakTepucTHKa 3JIEMEHTOB 3TOM I'PYMIbl HA OCHOBAaHUM HMX I10OJIO-
)kenust B [lepuonndeckoit cucreme snemenToB J.M.MenaeneeBa u crpoeHust atomoB. CTpoeHUE MO-
JIEKYJIbl a30Ta ¥ aJJIOTPONHBIX Moaudukanuii pochopa, ux gusnueckue U XuMudeckue ceorcrra. Bo-
JOpOoJHbIE coequHeHus aeMeHToB VA-rpynnsl. Okcuasl azora U ¢ocdopa, COOTBETCTBYIONIME UM
kucinoTel. Conu 3THX KUCIOT. CBOIMCTBA KMUCIOPOIHBIX COeTMHEHUI a30Ta U Gocdopa, UX 3HAYCHHUE U
npuMeHeHue. A3oT u ¢pocdop B mpupoe, HX OMOIOruIecKas poib.
AuemeHThl |VA-rpynnbl. O01mas xapakTepucTHKa 3JIEMEHTOB 3TOM I'PyNIbl HA OCHOBAaHUM UX TOJIO-
s)keHus B Ilepmogmueckoi cucrteme anementoB J.M.MenneneeBa u CTpoeHHsI aTOMOB. YTJIEPOA U €0
ammorpornus. CBOWCTBA aJUIOTPOITHBIX MOAUGBHUKAIIUN yriIepoia, UX 3HaUeHHe U puMeHeHne. OKCHIbI
U TUJIPOKCHUJIBI YTJIepOaa U KPEMHUs, X XUMHUecKre cBoiicTBa. CONMM yrojbHOM U KPEMHHUEBBIX KHC-
JOT, UX 3HaueHue U npumeHenue. [Ipuponoobpasyromas posb yriaepona sl )KUBOM M KPEMHHUS IS
HEXHUBOU MPUPOJIBI.
d-Dnemenmor
Ocobennoctu crpoenus atoMoB d-ainementoB (IB-VIIB-rpymm). Mens, IMHK, XpoM, *KeJie30, Mapra-
HeIl KaK IPOCThIE BEIECTBA, UX (PU3NUECKUE U XUMHUYECKHUe CBOMcTBAa. HaXoIeHne 3THX METaIOB B
npupoe, ux noiydeHue u 3HaueHue. CoenuHeHust d-3JIEMEHTOB C pa3jMYHBIMU CTETICHSIMH OKHCIIe-
HUs. XapakTep OKCUI0B U THAPOKCUAOB 3TUX 3JIEMEHTOB B 3aBUCUMOCTU OT CTEIEHU OKUCIEHUS Me-
Taja.
Jemoncmpayuu
Komnnekuu npocThIX BelecTB, 00pa30BaHHbIX 3JIEMEHTAMH PA3JIMYHbIX JIEKTPOHHBIX CEMENUCTB.
Konnexkuu MuHepasaoB ¥ TOPHBIX MOPO/I.
[Tonmydenune aymoTponmHbIX MOAU(UKAIIUN KUCITOpoaa, cepbl, hpochopa. XuMHUuecKkrne CBOWCTBA BOJO-
pona, Kuciopoza, cepsl, pocdopa, TaIoreHoB, yriiepoaa.
Okcunpl cepbl, a30Ta, yriepoaa, ’eje3a, Mapraiia, MeIu ¢ pa3IMuYHbIMU CTENEHSIMU OKUCIIEHUS, UX
CBOICTBA.
['unpokcuasl cepbl, XpoMa, MapraHia, >kejie3a, MeJid, AIIOMUHUS U IIUHKA, UX MOJy4YEeHUE U XUMHYe-
CKHE CBOMCTBA.
Jlabopamopmuvie onvimoi
W3y4yeHne CBOMCTB MPOCTHIX BEUIECTB U COCAUHEHUN S-3JI€MEHTOB. M3ydeHue CBOMCTB MPOCTBIX Be-
IIECTB W COCAMHEHHH p-3JIeMEHTOB. V3ydeHue CBOWCTB IPOCTBIX BEHIECTB M coequHeHuil d-
3J1€MEHTOB.
Ilpakmuueckue 3anamusn
[Tonyuenue ruJpOKCUIOB aTIOMUHUS U LIUHKA; HCCleq0oBaHue uX cBoucTB. [lonyuenue u uccienona-
HUE CBOMCTB OKCHJIOB CEPBI, yriepoaa, pocdopa.

2.13. Xumus 6 scusnu obwecmea
XuMHUSI ¥ TNPOU3BOACTBO. XUMHUECKasi MPOMBIIUIEHHOCTh U XUMUYECKHE TexHosoruu. Ceipbe s
XUMHUUYECKON MPOMBILIJIEHHOCTU. Boga B XMUMUYECKOW MPOMBIIIEHHOCTH. DHEPrUsl JJI1 XUMUYECKOT O
npou3BoACTBa. HayuHble MPUHIMIBI XMMHYECKOTO NMPOU3BOJCTBA. 3alllUTa OKpYXKarolled cpeiasl u
OXpaHa TpyJda MpH XUMHYECKOM MpousBoacTBe. OCHOBHBIE CTaAMM XWMHMYECKOTO MPOU3BOICTBA.
CpaBHeHME ITPOM3BO/ICTBA aMMHaKa U METaHOJIa.
XuMusi B CeJIbCKOM X03silicTBe. XUMHU3AIUs CEIbCKOIO XO3sIMICTBA M €€ HampaBieHus. PacteHus u
MO0YBA, TIOYBEHHBIN MOTJIOMAIONIHA KOMIUIEKC. Y I00peHUs U UX Kiaccupukanms. XUMHIECKUE CPe-
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CTBa 3alUTHI pacTeHuild. OTpulaTeIbHbIE MOCIEACTBHS MPUMEHEHHUS MEeCTUINA0B U O0phda ¢ HUMH.
XuUMU3aLus KUBOTHOBOJICTBA.

Xumus ¥ 3KoJ0rus. XUMHUECKOE 3arpsa3HeHne oKkpyskatoleil cpeapl. OxpaHa rujipocdepsl OT XUMHU-
YyecKoro 3arpsisHeHus. OxpaHa OYBbI OT XUMUYECKOro 3arps3HeHus. OxpaHa atMocepsl OT XUMHUe-
ckoro 3arpszHeHus. Oxpana uopsl U GayHbl OT XMMHUECKOI'0 3arps3HeHus. buorexnonorus u renHas
WH)KEHepHsl.

XuMusl ¥ MOBCeJHEBHAasl KU3Hb 4YesioBeKa. /[oMamHss anteka. Moromme U YUCTAIIME CPENCTBa.
CpenctBa 60pb0ObI ¢ OBITOBHIMH HAaceKOMBIMH. CpelcTBa JTHYHOM TUTHEHBI U KOCMETUKH. XUMHS U
num@a. MapkupoBKH YIAaKOBOK MUIIEBBIX U TUTUEHUYECKUX MPOAYKTOB U YMEHUE HUX YUTATh. DKOJIO-
TUs KAIMINA. XUMUS U TEHETHKA YeI0BeKa.

Jemoncmpayuu

Monenu mpou3BOACTBA CEPHOM KUCIOTH U aMMuaka. Kosutekuus y1o0peHnit 1 mecTUIUI0B.

OO6pa3wpbl cpencTB OBITOBOM XMMHUH U JIEKaPCTBEHHBIX IIPENapaToB.

Ilpakmuueckue 3anamusn

O3HaKOMIIEHHE ¢ KOJUIEKIMEe yI0OpeHNU U eCTULIUIOB.

O3zHakoMIIeHHE ¢ 00pa3laMy CPeACTB OBITOBOM XMMHH U JIEKaPCTBEHHBIX MIPENapaToB.

IIpumepnsie memol pehepamos (00K1a006), UCC1€008aM EIbCKUX NPOECKNOG

e buorexHosorus u reHHas uHxeHepusi — TexHonoruu XXI Beka.

e HanorexHosiorusi Kak IPUOPUTETHOE HAIIpaBJIEHUE PAa3BUTHUsI HAyKHM U IpousBozacTBa B Poc-
culickoil Penepanuu.
CoBpeMeHHbIE METO/Ibl 00e33apakMBaHUS BOJIBI.
AJIOTpOINHUs METAILIIOB.
Kuznub un nesrenpHocTs . . Menneneena.
«IleprnoanyeckoMy 3aKOHY Oyaylliee HE TPO3UT Pa3pyLICHUEM. ..»
Cunre3 114-ro anemenTa — TpuyM@ poccHiiCKUX PU3NKOB-SAEPUIHKOB.
H3oronsl Bogopoaa.
Hcnonp3oBaHuE paAOaKTUBHBIX U30TOMOB B TEXHUYECKUX IETISX.
PeHTreHoBcKO€ U3JIy4E€HUE U €ro UCIIOIb30BAHUE B TEXHUKE U MEIUIIMHE.
[1na3ma — yeTBepTOE COCTOSHUE BELIECTBA.
Amop¢HBbIe BellecTBa B IPUPOE, TEXHUKE, OBITY.
OxpaHa OKpy»Karollel cpeabl 0T XMMUUYECKOro 3arps3HeHus. KonnuecTBeHHbIE XapaKTepUCTH-
KM 3arpsA3HEHUS OKPYXKAIOIIEH CPEeabl.
[TpumeHenue TBEpAOro U ra3oo0pasHoro okcuaa yriepoaa (1V).
3ammra 030HOBOI'0 3KpaHa OT XMMHUYECKOI 0 3arpsi3HEHUS.
I'pyGonucnepcHble CUCTEMBI, UX KJIaCCU(PHUKALUSA U UCIOJIb30BaHUE B IPO(eccu OHAIbHOM J1es-
TEJbHOCTH.
KocMmernueckue remm.
[IpumeHeHue cycieH3uil ¥ 3MYJIbCUH B CTPOUTEIHCTBE.
MuHepaibl 1 TOpHbIE TOPO/Ibl KAK OCHOBA JTUTOC(EPHI.
PactBOpbI BOKpYT Hac. THIIBI pacTBOPOB.
Bopna kak peareHT u cpefa ISl XMMHUYECKOr o Ipolecca.
Kuznb n nearenbHocTh C. AppeHnyca.
Bxkaz oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU IJICKTPOIUTHUECKOM AUCCOIIUALINH.
YcTpaHeHHe )KEeCTKOCTH BOABI Ha MPOMBIIIIEHHBIX MPEATPUATUSX.
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CepHas KHCIIOTa — «XJ1€0 XMMHYECKOH ITPOMBIIUIEHHOCTH.

Hcnonp3oBaHUE MUHEPAIbHBIX KUCIOT Ha MPEANPUATUAX Pa3IMUHOr0 MpopuiIs.

Oxcuppl ¥ COMM KaK CTPOUTEIbHBIE MAaTEpUAJIbL.

Hcropus runca.

IToBapeHHas CONb KaK XMMHUYECKOE ChIPbE.

MHoroaukuii kapOOHAT KaJbLUs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

Peakuuu ropeHus Ha IPOU3BOJICTBE U B OBITY.

BupryaiibHOE MOAEIMPOBAHNE XUMHUECKUX MPOLECCOB.

DNEKTPOIN3 paCTBOPOB 3JIEKTPOJIUTOB.

DNEeKTPOIN3 pacIIaBOB AIEKTPOJIUTOB.

[TpakTHyeckoe MpuMeHEeHHE IEKTPoIn3a: pauHUPOBAaHKE, raJbBaHOIIACTHKA,
rajbBaHOCTETUSl.

Hcropus nmonyyeHus 1 Nponu3BOACTBA AITFOMUHHS.

DNEKTPOIUTUYECKOE MTOJIy4eHUE U paPMHUPOBAHUE MEIH.

Kuznb u gearenpHocTs I'. JI9BH.

Ponp mMeTasuioB B HCTOPHUM YEJIOBEYECKOW HHUBUIM3ALMU. FICTOpUS OTEUEeCTBEHHON YEPHOU Me-
tajutypruv. CoBpeMeHHOE METAJUTypru4eckoe Ipou3BOJCTBO.

Hcroprss OT€4eCTBEHHOM LBETHOM MeTaulyprud. Poib MeTajuioB M CINIaBOB B HAy4dHO-
TEXHUYECKOM IIporpecce.

Koppo3us MeTamioB u ciocoObl 3aIUThI OT KOPPO3HH.

WHepTHbIE UM 6JIarOpOIHBIE Ta3bI.

Poxxaronyie coam — rajioreHsl.

Hcropust mBeACKON CIMYKH.

HcTtopyst BOSHUKHOBEHMSI U Pa3BUTHS OPraHUYECKOW XUMMH.

Kuzsb u nearenbHocth A. M. bytiieposa.

Butanusm u ero kpax.

Ponb 0T€4ECTBEHHBIX YUEHBIX B CTAHOBJIICHUH U PA3BUTHU MUPOBOW OPraHUYECKON XUMMH.
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TEMATHNYECKOE IINTAHUPOBAHUE

MakcumanbHas yueOHasi Harpy3ka ooyvaronxcs cocrasisier 191 gac, B Tom guce:
aynutopHas (o0si3aTenbHass) Harpy3ka oOydaronIuxcs, BKJIOYas MpakTHUeCKue 3aHsaTust, — 127 da-
COB;
BHEAyUTOpHAs CaMOCTOsATEIbHAs paboTa oOyyaronmxcs — 64 yaca.

TemaTuuecknii iax

Bup yueOHoii padoThl

KoanuecrBo yacos
AynurtopHsbie 3ansiTus. Coaep:kanne 00y4yeHus

BBenenue 2

1. Opranuyeckasi Xu MU 49

1.1. Ilpenmer oprannyeckoi xumuu. Teopus 2

CTPOEHHS OPraHUYECKUX COCTAUHEHHUI

1.2. IlpenenbHble yriieBoAOPOAbI

1.3. DTHIIEHOBBIE U TMEHOBBIE YTJIEBOIOPO/IbI

1.4. AuleTHIICHOBBIE YTJIEBOOPOIbI

1.5. ApomaTtudeckue yrieBoaopoIbl

1.6. IIpuponHbIE NCTOYHUKH YTIIEBOIOPOLOB

1.7. 'mapoKCuIbHbBIE COEAUHEHUS

1.8. Anbaeruansl 1 KETOHBI

1.9. KapOoHOBBIE KHCIIOTHI M UX MIPOU3BOTHEIC

1.10. YraeBoasl

1.11. AMHHBI. AMHHOKHUCIIOTEI, OETKH

A OO 0O O |0 INdDIDN |~ IN |~

1.12.A30Tcoaepxaniye reTepouKInIecKue co-

CAUHCHMUA. HYKJ'ICI/IHOBI)IG KHCIOThI

1.13 . bronoruuecku akTUBHBIE COETUHEHMUS 1

2. O0mas 1 HeopraHu4yeckast XuMust 76

2.1. Xumust — HayKa O BEIIecTBax 2

2.2. Ctpoenue aToma

2.3. [lepuoanueckuii 3axkoH u [lepuognyeckas 4
cucTeMa XuMH4ecKkux 3i1eMeHToB [[.1. Mennene-

€Ba

2.4. CtpoeHue BeliecTBa

2.5. ITomumepsbl

2.6./luciepcHble CUCTEMBI

2.7. XuMH4EeCKre peaKkIuu

[co RN N E 2]

2.8. PacTBOpBI
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2.9. OKuCIUTENHbHO-BOCCTAHOBUTEIILHBIEC PEaK-

AU, DJIEKTPOXUMHUYECKHUE TTPOLIECCHI.

2.10. Knaccudukanus Beniects. [IpocThie Bere- 8

CTBa

2.11. OcHOBHBIE KJIaCCHl HEOPraHUYECKUX U Op- 10

TaHUYECKUX COCIMHCHUI

2.12. XuMus dJ1eMEHTOB 10

2.13. XuMus B )KU3HH 00II[eCTBA 8

HTroro 127
BHeaynuTopHasi caMocToOsITeIbHAsI padoTa

[TonroroBka K MPaKTHYECKUM 3aHSITHSIM, TTOJTO-

TOBKA BBICTYILICHUH 110 3aJaHHBIM TE€MaM, JOKJIa-

1I0B, pedepaToB, Icce, UHAUBUIYATBHOIO IPOEKTA 64

C UCIIOJIb30BAHHUEM I/IH(l)OpMaLII/IOHHBIX TCXHOJIO-

TAN U Jp.

Hpome.)fcymouua}l ammecmauus 6 ¢0pM€ IK3amena

Bcero

191
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MATEPHNAJIbBHO-TEXHUYECKOE OBECIIEHEHUE

Jliis peanu3anuy IporpaMmbl ydeOHON AUCHUILIMHBI JODKHBI OBITh IPEIyCMOTPEHBI CICAYIOIIUE T10-
MEILLIECHUA ;
Kabuuer Xumun

O6opynoBanue yueOHOro kKabuHeTa:

e pabouee MECTO MpenoaaBaTes;

e pabouee MECTO O0YJAIOIIHXCS;

® HaTypaJbHbIE 00BEKTHI, MOJICIH, MPUOOPHI M1 HAOOPHI JIJIsi TOCTAHOBKH JEMOHCTPAIITHOHHOT O U

YUYEHUYECKOT'0 SKCIIEPUMEHTA;
e BCIIOMOraTelibHOe 000pyI0BaHNE U UHCTPYKIIHH;
e OubmoTeunbld poup (yueOHHMKH, yueOHO-MeToauyeckre komiuiekcenl (Y MK) mis peanuzaruun
00pa3oBaTeabHON MPOrpaMMBbI CpeiHero odiero oopasopanus B npenenax ocsoenus [I1C3)

e Ta0JIUIIBL:

1. PacTBOpUMOCTD XUMHYECKHUX 3JIEMEHTOB — 1 11T
2. [lepuoanueckas cucrema xumudeckux ssnemeHToB .M. MenneneeBa — 1t

3. DNEKTPOXUMHUYECKUN sl HAPSHKEHUM

® [IJIAKaThI:

1. OKHCIUTEIBHO-BOCCTAHOBUTEbHBIE PEAKIIMM — 1 1T
2. lucnepcHas cuctema — Lt
3. Koppo3us meramwioB — 1t
4. Habop mopTpeToB XUMHUKOB — 11T

5.MaxkeTbl OpraHu4ecKuX BenecTs — 1mT

® CTEHJBI:

1. Conepkanue caxapa B BellecTBax — 11T

2. Buramunsbl — 1t

Texnuueckue cpencrTsa o0ydeHus
1. IlepeHocHast MyJIbTUMEIUMHAS YCTAHOBKA
2. HoytOyk

[TomenieHus A1 caMOCTOATEIbHOI PabOTHl 00yYaIOLIMXCSl, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOMN C
BO3MOXKHOCTBIO TMOJKJIIOUEHUS K HH(OPMAlMOHHO-TEIEKOMMYHUKAaIMOHHOW cetn "WHTepHer" u
o0ecrieueHreM J0CTyIa B AIEKTPOHHYIO HH(POPMaLOHHO-00pa30BaTENbHYIO Cpeay 00pa3oBaTeIbHON
OpraHu3aluu.

3anbl:

- bubmmoTteka

-UuTasbHbIN 3] C BBIXOJOM B ceTh IHTEpHET
-AKTOBBII 371
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CIIUCOK JINTEPATVYPBI:
1. OpunuanbHbie U3TAHUSA
1.1 HopMaTuBHO-IPaBOBbIE JOKYMEHTbI
006 obpazoBanuu B Poccuiickoit @enepamuu http://docs.cntd.ru/document/902389617 @edepanvhuiii
3axon om 29 dexabps 2012 200a Ne273-D3 (HeorpaHUYEHHBIH JOCTY)

2. Ins o0yqarommxcst

OcHoBHasi yueOHasi IuTEepaTypa

2.1. Tynukus, E. U. Xumus. B 2 4. Yacte 1. O6mas u Heopranundeckas xumus : yueonuk aist CI10 /
E. U. Tynukun. — 2-e u3n., ucnp. u non. — M. : U3zgarensctBo FOpaiit, 2017. — 385 ¢. — (IIpodec-
cuoHajbpHOe oOpa3oBanue). — ISBN 978-5-534-02748-8.https://biblio-online.ru/viewer/himiya-v-2-
ch-chast-1-obschaya-i-neorganicheskaya-himiya-421000

2.2. Tynukun, E. . Xumust. B 2 4. Yacts 2. Opraanyeckas xumus : yaeouuk aiust CI1O / E. U. Tynu-
KHH. — 2-€ U31., ucrp. u nomn. — M. : U3narensctBo FOpaiit, 2017. — 197 c. — (IIpodeccnonanpHoe
obpazoBanme). — ISBN 978-5-534-02749-5.https://biblio-online.ru/book/himiya-v-2-ch-chast-2-
organicheskaya-himiya-401911

JlonoTHUTeIbHAS YueOHasi JJuTepaTypa

2.3. Anekcanaposa, 3. A. Xumus HeMeTawioB : yueOHHK u npakTukym ais CIIO / D. A. AnekcaH-
npoBa, . . CunopoBa. — 3-e uzn., ucnp. u gon. — M. : U3parensctBo FOpaiit, 2016. — 358 ¢. —
(ITIpodeccuonansuOE oOpa3oBaHue). — ISBN 978-5-9916-9247-2 https://biblio-
online.ru/viewer/himiya-nemetallov-396268

2.4. Tabpuensn, O.C. Xumus 115 npodeccuii U CrenualbHOCTEH €CTECTBEHHOHAYYHOT'0 MPOQUIIs:
yuebnuk / [O.C. I'abpuensn, U.I'. Octpoymos, E.E. Octpoymoa, C.A. Cnaaxos]; moxg pexa. O.C. I'a6-
puensHa. — 3-¢ u3f., crep. — M.: M3natenbckuii neHTp «Axagemus», 2014. — 384 c. ISBN 978-5-4468-
0623-2

3. lns mpenoaaBareJiei

3.1. Meronuka npodeccrnoHanbHOro 00y4eHus : ydebHoe mocodue st cpeHero npohecCHOoHaTBLHOTO
obpa3oBanus / B. 1. biuuos [u 1p.] ; mox obmieit penakueii B. . bimaoBa. — Mocksa : M3natens-
ctBo Opaiit, 2018. — 219 c. — (Ilpodeccuonansuoe odpa3opanue). — ISBN 978-5-534-10202-4. —
Texcr : anexTponnslii // IBC KOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/429573

4. CnipaBo4Ho-0ubaMorpadpuyecKue u31aHus

4.1. I'apwun, A. I1. Xumnueckue tepMuHbl. CiaoBaps : yueOHOe mocolue i cpenHero npodeccuo-

HaspHOTO OoOpazoBanus / A. I1. I'apmun, B. B. MopkoBkuH. — 2-€ u3[., ucnp. u gom. — MoOckBa :
N3znarensctBo Opaiit, 2018. — 452 c. — (IIpodeccuonansroe obpazoanue). — ISBN 978-5-534-
04640-3. — Tekcr : ouekrponnbii // DBC IOpaiit [caiit]. — URL: https://biblio-

online.ru/bcode/415916

4.2. Cmacov, H. @. O6mias u Heopranudeckass XxuMus. CripaBoYHUK : yueOHOE 1TocoOue sl CpEeaHEro
npodeccuonansHoro oopaszoBanus / H. @. Crace. — 4-e¢ u3n. — Mocksa : HUznarensctBo IOpaiiT,
2018. — 92 c. — (IIpodeccuonanpuoe oopazoBanue). — ISBN 978-5-534-09179-3. — TekcT : aiek-
tpouHbiit // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/427368

5. Ilepuoanueckue U31aAHUA

5.1. Hayka u Texuuka https://naukatehnika.com/ (OTKpeITBIN JOCTYII)

5.2. Hayka 0e3 rpanwui https://elibrary.ru/contents.asp?id=35198717 (oTKpBITHIH JOCTYII)

5.3.3nanue cuia https://znanie-sila.su/ (OTKpBITBIN 1OCTYII)

6. Undopmanuonnsie pecypebl cetu «MHTEpHET»

6.1. Exunoe okHo http://window.edu.ru/catalog/?p rubr=2.1(oTKpsIThIil JOCTYII)

6.2. Enunas KOJLITIEKITUSI U (POBBIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/(OTKpBITHIi 1OCTYI)

6.3. OOpazoBarelbHBII TMOPTAN IJsI CTYACHTOB W MIKOJBHHKOB hittps://alleng.org/edu/educ.htm (ot-
KPBITBII TOCTYIT)
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JIucT perucrpanuu u3MeHeHU I

Homep Texkcr n3mMeHeHust IIpuka3, npoToKo.J 3aceJaHusl Y4YEHOr0
COBeTa YHUBEPCHUTETA
U3MEHeHM I
Ne Jara
1 BHeceHbl U3MEHEHHS B 4acTH [TpoToxon Ne 14 29.08.2019 1.
U(HOPMAITMOHHOT'0 00ECIICUCHHUS
peau3aiuu IporpaMmsl (B TOM
YHUCIIe B YACTU CIUCKA TUTEPATY-
pbI), 0OHOBJICH POH]] OIEHOYHBIX
CpEICTB
2
3
4
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CIIUCOK JIMTEPATVYPBI:

1. OpuunanbHble U31aHUA

1.1 HopmaTuBHO-nIpaBOBbIE JOKYMEHTbI

O0 oOpasoBauun B Poccuiickoit @Denmeparmn (¢ u3MeHeHmsaMd Ha 26 wuroaa 2019
roxa)http://docs.cntd.ru/document/902389617 @edepanvuwbiii 3axon om 29 dexabps 2012 2o0a Nel73-
@3 (nata obpamenus: 28.08.2019). (HeorpaHHUUEHHBIN JOCTYII)

2. Ins o0y4aromuxcs

OcHoBHasl yueOHas quTEepaTypa

2.1. Tynukus, E. U. Xumus. B 2 4. Yacte 1. O6mas u Heopranndeckas xumus : yueonuk st CI10 /
E. U. Tynukun. — 2-e u3n., ucnp. u non. — M. : U3natensctBo FOpaiit, 2017. — 385 ¢. — (IIpodec-
croHajbpHOe oOpa3oBanue). — ISBN 978-5-534-02748-8.https://biblio-online.ru/viewer/himiya-v-2-
ch-chast-1-obschaya-i-neorganicheskaya-himiya-421000 (nata obpamienus: 28.08.2019)

2.2. Tynukun, E. . Xumust. B 2 4. Yacts 2. Opraanyeckas xumus : yaeonuk aiust CI1O / E. U. Tynu-
KHH. — 2-€ U31., ucrp. u nomn. — M. : U3narensctBo FOpaiit, 2017. — 197 c. — (IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-02749-5.https://biblio-online.ru/book/himiya-v-2-ch-chast-2-
organicheskaya-himiya-401911 (nata oopaienus: 28.08.2019)

2.3. Mapmuinosa, T. B. Xumust : y4eOHHUK ¥ TIPAKTUKYM IS CPEIHETO MPOPEeCCHOHATEHOT0 00pa3oBa-
nus / T. B. MapteinoBa, M. B. Apramonosa, E. b. 'ogynoB ; nox o6meit pegakuuer T. B. MapTsino-
BOI. — 2-¢ m3J., uctp. u jpom. — Mocksa : U3znatenscro FOpaiit, 2019. — 368 c. — (IIpodeccuo-
HanbHOE oOpazoBanue). — ISBN 978-5-534-11018-0. — Tekcer : anektponHsiii / DBC KOpaiiT [caiit].
— URL.: https://biblio-online.ru/bcode/439067 (mata ooparuenus: 28.08.2019).

JlonoJiIHUTeILHAS Y4eOHAasl JJuTepaTypa

2.4. AnekcanapoBa, J. A. Xumust HeMeTaJuloB : yueOHUK U npaktukym st CITO / 3. A. Anekcan-
nposa, M. . CunopoBa. — 3-¢ uzn., ucnp. u gorn. — M. : U3gatensctBo FOpaiit, 2016. — 358 ¢. —
(ITpodeccuonansHoE o0pa3oBaHue). — ISBN 978-5-9916-9247-2.https://biblio-
online.ru/viewer/himiya-nemetallov-396268 (nata o6pamienus: 28.08.2019)

2.5. Anapnes, A. M. O6mas 1 Heopraunyeckast Xumus. JlabopaTopHbIi TPaKTUKYM : yuyeOHOe mocodue
U1t cpenHero npodeccuonanbHoro oopazosanus / A. V. Anapres, A. A. Ka3zakosa, JI. B. llleBHutbI-
Ha. — 2-¢ u3A., uchp. u jgorn. — Mocksa : M3natensctBo IOpaiit, 2019. — 159 ¢. — (Ilpodeccuo-
HajpHOE oOpa3oBanue). — ISBN 978-5-534-04610-6. — Tekct : anektponHnbiit // DbC KpaiT [caitT].
— URL.: https://biblio-online.ru/bcode/438421 (nata obparienus: 28.08.2019).

2.6. Anapnes, A. M. O6mas xumust. COOpHUK 3aJaHU C IPIMEpPaMHU pPelleHHi | yueOHoe mocodue aist
cpenHero npodeccuoHanbHOro oopasosanus / A. U. Anapues, JI. 1. Aponuna. — 2-e u3n., ucrp. u
nor. — Mocksa : U3matensctBo FOpaiit, 2019. — 127 c. — (Ilpodeccronansnoe oopa3oBaHue). —
ISBN 978-5-534-09932-4. — Tekcr : anekrponnsiit // DBC HOpait [caitt]. — URL: https://biblio-
online.ru/bcode/438405 (nata obpaienus: 28.08.2019).

2.7. T'abpuensa, O.C. Xumus anst npodeccuii U CIenualIbHOCTEH €CTECTBEHHOHAYYHOT'O MPOQHIIS:
yuebnuk / [O.C. IN'abpuensu, U.I'. Octpoymos, E.E. Octpoymosa, C.A. Cnankos]; mox pen. O.C. I'a6-
puensHa. — 3-¢ u3f., crep. — M.: 3gatenbckuii neHTp «Axagemus», 2014. — 384 c. ISBN 978-5-4468-
0623-2

2.8. Onevinuxos, H. H. Xumusi. ATrOpUTMBI PEIICHUS 33]1a4 U TECTHI : y4eOHOE MOCOOHE IS CPEIHETO
npodeccuonansHoro oopazosanus / H. H. Oneitnukos, I'. I1. MypaBbeBa. — 3-¢ U311., HCIIP. ¥ JOI. —
Mockga : UznatensctBo HOpaiit, 2019. — 249 c. — (Ilpodeccuonansnoe obpazoanue). — ISBN
978-5-9916-9665-4. — Tekct : anekrponnbii / OBC IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/437705 (nata obpamenus: 28.08.2019).
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3. lns mpenoaaBareJiei
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