MHUHHUCTEPCTBO CEJIBCKOI'O XO3SlICTBA POCCUHCKOMN ®EJIEPAIIUH
denepanbHOE TOCYAAPCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEIKICHNE BBICIIETO 00pa30BaHMs
«OPJIOBCKH FOCYI{APCTBEHHBIFI ATPAPHBIV YHUBEPCUTET UMEHMU H.B. TAPAXWUHA»
MHOT OITPOPNJIBHBIN KOJLUIEIK

PABOYASA ITPOT'PAMMA

Jucuumnuasl B/1.06 Xumus
[IporpaMmMbl TOATOTOBKYU CHENMUAIUCTOB CPEAHETO 3BEHA

(IIICC3)
Cneunansaoctu 08.02.01 CTpoUTENBCTBO M AKCITyaTaUs 30aHUN U

COOPYKEHUU

I'ox nabopa 2020

Opemn, 2020 1.



PaGoyas mnporpamma yueGHON mUCUMIUTHHBI paspaGotana Ha ocHoBe ®eepaibHOrO rocyaapCTBEHHOIO
06pa3oBaTeIbHOro CTaHAAPTA CPEIHEro O6IIero obpasosanus (nasee — ®I'OC COO)

VTBEPXKJIAIO

3amecTuTens AupekTopa
110 yue6Ho paGore -

Hlcefees TR, Kaphrourkuna

LT pebaier /2000

OJIOBPEHO COTI'JTACOBAHO COI'JTACOBAHO

TI(LDK o6meo6pazoBaTenbHbIX AMCIMILIHH 3aBeylomuii oTIeneHneM HupgkTop HayuHOl GubIHOTE KN
[porokon Ne Z ot 4 G¢6lonr2020 . CTPOHUTENICTBA M IKCILTyaTalluK % = E.B. HuixaHoBa
IMpencenarens IIDK .2 /o - 3]1aHUH U COOpYKeHHi B Q_‘V Lamt 2020,
10.A. Asapuesa < e/ - E.C.Bunokyposa

74 _goébloreee 2020r.

Opranuzauns—pazpaGoTymk:

Muoronpodunbneiit komeax GIEOY BO Opnosckuit TAY

PaspaGoryuk:

i Feey
EC. BuHokyposa, Tpenojasareib BbICLIEH KATEropuu (deer) -
PelienzenTsi:

BHewHuA: W.B. Amapocosa, npenonasarens Guonoruu 1 xumuH, BIIOY Opnosckoii o6gactu «OprnoBckuii
PECTaBPalMOHHO-CTPOUTE ILHBIN TEXHUKYM»

BHyTpeHnwuii: F0.A. Asapuesa, npenonasarens Bicuieii KaTeropuu



Conepxxanue

[TOSCHUTENBHAS BATTHUCKA .+ .. vv e eneeeeenteeeneeeannaeeanneeennneeannnesns 4
MecTo y4eOHOM MTUCHUIUTMHBI B YYSOHOM TIIAHE. ... uvveeneen s, 4
Pe3ynbraThl 0CBOCHUS YICOHOM JUCITUTUTHHBL. .. .vvenveenreennannnss 5
ConepkaHnue YU4COHOM TUCTIUTIIMHBL . ... eneteeeneaeeanneeennneennns. 6
TeMaTHIECKOE TITTAHUPOBAHUE . ...\ v urreeenreeenreeeanneeannneeannnss 24
MarepuanbHO-TEXHUUYECKOE OOCCHIEUCHHME. ... uvverneenneennennnn. 25
(03717 (670) Q317 6057 0121 14 0) S S SRS 26



INOACHUTEJIbHA A 3AIINCKA

[Iporpamma o0meoOpazoBaTenbHOM y4yeOHOU muctumimHa bJ[.06 Xumus npenHasHadyeHa s
U3y4eHHs] XUMHUM B TpOoPecCHOHATBHBIX oOpa3oBarenbHbIX opranmsamusax CIIO, peamusyrommx
00pa3oBaTeNbHYI0 IPOrpaMMy CPEIHEro 001Iero oopa3oBaHus Ha 0a3e OCHOBHOTO OOIIETo 00pa3oBaHUs
IpU TOATOTOBKE CIELMATUCTOB cpeaHero 3BeHa no crneuuainbHoctd 08.02.01 CrpoutensctBo u
9KCILTyaTanus 3JaHUil U COOPYKEHUI.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC COO, npeapsBiIsieMbIX K CTPYKTYpE,
COJICPXKAHUIO W pe3yibTaTaM OCBOeHUs YyuyeOHoW auciuiuimabl BJ[.06 Xumus, B COOTBETCTBHHU C
PexomeHmanusiMu 1o OpraHu3aliy MOJYYSHHUS CPEJHEro OOIIero oO0pa3oBaHUS B IMpEesiaX OCBOCHHS
0o0pa3oBaTeNbHbIX MPOrpamMM CpelHero npodeccuoHaabHOro 00pa3zoBaHus Ha 06a3e OCHOBHOIO OOILEro
oOpa3oBaHus ¢ yuyeToM TpeOoBaHMid (henepaabHBIX TOCYJAapCTBEHHBIX 0Opa30BaTENbHBIX CTAaHAAPTOB U
nojiyyaeMoil mpodeccuu WM CHEeHHaTbHOCTH CpeAHero mpodeccuoHanbHOro o0pa3oBaHHs (IMHCHbMO
JlemapraMeHTa TrOCYyNapCTBEHHOW TMIOJMTHKM B cdepe MNoAroToBku padounx kaapo u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepsxanue nporpammbl b/1.06 Xvumust HanpapiieHO HA JOCTHXKEHUE CICAYIOMUXIesIei:

* (QopmupoBaHue y OOYYAIOIIMXCS YMEHHS OICHHBATh 3HAYUMOCTh XHWMHUYECKOTO 3HAHUS IS
Ka)KJJOT0 YEJIOBEKA;

* (QopmupoBaHue y 00ydYarOIUXCs IEIOCTHOTO MPEACTABICHHUS O MUPE U POJIM XUMUHU B CO3/IaHUU
COBPEMEHHOW €CTEeCTBEHHOHAyYHOW KAapTHHBI MHUpPA; YMEHHUS OOBSICHITH OOBEKTHI M MPOIECCHI
OKpY>Karolen NeHCTBUTEIbHOCTH: MIPUPOJAHON, COLIUATBLHON, KYIbTYPHOU, TEXHUUECKON Cpelbl, —
UCIOJIB3YS JJISl 3TOr0 XMMUYECKUE 3HAHUS;

* pa3BUTHE y OOy4aIOIUXCS YMEHUN pa3nuyaTh (PakThl U OLICHKH, CPABHUBATH OIICHOYHBIE BHIBOJIBI,

BUJICTD 179 CBA3b c KpUTEPUSIMHU OLIEHOK u CBSI3b KpUTEPUEB c
OIpeJIeIEHHON CUCTeMOM LIeHHOCTEH, (POpMyIUpoBaTh U 0OOCHOBBIBATh COOCTBEHHYIO MO3UIHIO;
* mnpuoOpereHne  OOydYalOIIMMHUCA  OMNbITA  pa3HOOOpa3HOM  JEATENbHOCTH,  IO3HAHUS

U CAaMOIIO3HAaHMSA; KIKYEBBIX  HABBIKOB, HMCIOLIUX  YHHUBEPCAJIBHOE  3HAYCHUE  JUIA
pPa3IMYHBIX BUJOB JESITENbHOCTH (HABBIKOB pELIEHUS MNpOOJeM, MPHUHATHS pElIeHUH, MOHUCKa,

aHaJn3a U 00paboTKH uHpopMaluy, KOMMYHHUKaTHUBHBIX HaBBIKOB,
HaBbIKOB M3MEPEHH, COTPYAHUUYECTBA, OE30MAaCHOTO O0OpallleHusl ¢ BEIECTBAMHU B IOBCEIHEBHOU
KHU3HU).

B nporpammy BKIIIOUEHO cojepiaHHE, HalpaBJIEHHOE Ha (JOPMUPOBAHUE Yy CTYJIEHTOB KOMIIETEHLUH,
HEOOXO/UMBIX JUIsI Kaue€CTBEHHOTO OCBOEHUS MPOrpaMMbl MOJATOTOBKM CHEIMAIMCTOB CPEHEro 3BeHa
(IITICC3)no cnenuanbaoctu 08.02.01 CTpouTeNbCTBO M AKCIUTyaTallMsl 3JaHUM U COOpYKEHUM Ha Oaze
OCHOBHOT'0O 00111er0 00pa3oBaHusl.

[IporpaMMa MOXKET HCIONB30BATHCS APYTUMHU NPOQPECCHOHAIBHBIMU  00pa30BaTebHBIMU
OpraHu3alUsMH, PEATU3YIOUMMH 00pa30BaTeIbHYI0 IPOrpaMMy CpeiHero oouiero oopa3zoBaHus Ha 6ase
OCHOBHOTO o00miero o6OpazoBanus B mnpenenax ocBoeHus IIIICC3 mo cnermumansnoctn 08.02.01
CTpouTensCTBO U KCIUTyaTalus 31aHU 1 coopykeHuid. B pa3znene nporpammsl «Conepxanue yaeOHOM
JUCIUIUIMHBD) KYPCUBOM BBbIJ€NIEH MaTepuaj, KOTOPBIA MPU H3yYEeHUU XMMHHM Kak 0a30BOil, Tak M
npoIbHON y4eOHON AMCHUIUIMHBI, KOHTPOJIIO HE TOIEKHUT.

Pabouass mporpamma mucrummabel BJ1.06 Xumus MoxkeT OBITh amanThUpoBaHa JUIsi OOy4deHHS
MHBAJIUOB U JIUI] C OTPaHUYEHHBIMH BO3MOXKHOCTSMU 3710poBbs (OB3).

MECTO YYEBHOM JUCLMITJIMHBI B YYUEBHOM ITJIAHE
B yuyeOHOM 1u1aHe mporpaMmbl HOATOTOBKM CHELUAIHUCTOB CPEJHETO 3BEHA 10 CIEHUATbHOCTH
08.02.01 CrpoutenbCTBO M 3KCIUTyaTallusl 34aHUN U coopyxeHuil ydyeOHas muctumuinHa bJ[.06 Xumus
BXOJIUT B COCTaB 00111e00pa30BaTeIbHBIX YUEOHBIX IUCIUILIINH.



PE3VJIbTATBI OCBOEHU S YUEBHOM JIUCLIMITJIMHBI
OcBoenne cojnepxkanus ydeOHoi mucrurummabl bJ[.06 Xumus obOecriedymBaeT JOCTHKEHUE

CTYACHTaMU CIICAYIOIINX PE3YJIbTATOB:

>

JAUYHOCMHbBIX .

YYBCTBO T'OPJOCTH U YBa)KCHUs K UCTOPUHU U JTOCTHIKEHUSAM OTEYECTBEHHOM XMMHUYECKOW HAyKH;
XUMHYECKH TPaMOTHOE TIOBEJCHHE B MNPO(ECCHOHANBHON JESITeIbHOCTM W B OBITY HpHU
oOpalleHnn ¢ XUMUYECKMMHU BEIIECTBAMH, MaTepralaMi UIIPOLECCAMU;

TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHMs W TOBBINCHUS KBAIM(UKAUMK B H30paHHOM
npo¢eCCHOHATIBHON AEATEIbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIIETEHIUH B
3TOM,;

YMEHHME HCIIOJIB30BATh [JOCTHIKEHUS COBPEMEHHOW XMMHMYECKOM HAyKM M XUMHYECKHX
TEXHOJIOTUH JUIS TIOBBIIMICHUS COOCTBEHHOI'O WHTEIUIEKTYaJbHOIO pa3BUTUSB BBIOpaHHOU
npodecCuOHAIbHOMN 1 TeIbHOCTH;

® Memanpedmemublx:

>

>

UCIIOJIb30BaHUE pa3IUYHBIX BUJIOB [I03HABATEIILHON JeATEIbHOCTH u
OCHOBHBIXUHTEJUIEKTYaJIbHbIX Olepanuil (IIOCTaHOBKM 3a1aud, (OPMYJIUPOBAHUSA THUIOTE3,
aHalu3a M CUHTE3a, CpaBHEHHs, OOOOIIEHUs, CHUCTEeMATU3alUH, BbISBICHUANPUYUHHO-
CIIEZICTBEHHBIX CBSI3€H, IIOMCKAa aHAJIOTOB, (OPMYIMPOBAHUS BBIBOJOB) U PEIICHUS
IIOCTaBJIICHHOW 3a/lauM, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAaHUA (HAOJIIOAEHUS, HAYYHOTO
OKCIEPUMEHTA) Ul HM3y4YEHHUS pPa3jIMYHbIX CTOPOH XHMHUYECKUX OOBEKTOB U IPOLIECCOB, C
KOTOPBIMH BO3HUKAET HEOOXOAUMOCTb CTAJIKUBAThCS B IPpOodecCHoHaIbHOM chepe;

UCIIOJIb30BAaHUE DPA3IMYHBIX MCTOYHUKOB Ui IMONYYEHMsS] XUMHUYECKOM HH(pOpMAIUH, YMEHHE
OLIEHUTb €€ JIOCTOBEPHOCTD JJIS IOCTUKEHHUS XOPOILUX PE3YyIbTaTOBB MPO(hecCHOHAIBHON cdepe;

* npeomMemuuvix:

>

c(OPMHPOBAHHOCTh IPEICTABICHUA O MECTE€ XMMHUHU B COBPEMEHHOW Hay4HOM KapTHHE MHpA;
NOHMMAHHWE pPOJU XUMHMHM B (OPMUPOBAHMU KpPyrozopa M (QYHKIMOHAIBHOM TI'PaMOTHOCTH
4eJI0BEKa IS PEIIEHUS IPAaKTUUECKUX 3a/1a4;

BJIaACHHUC OCHOBOIIOJararonimMun XUMHUYCCKUMU IIOHATUAMU, TCOpUAMHU, 3aKOHaMHu
3aKOHOMEPHOCTSIMU; YBEPEHHOE IT0JIb30BAHNE XUMHUECKON TEPMUHOJIOTUEN HCUMBOJIHUKOM;
BJIaACHUEC OCHOBHBIMH MCTOAAMU HAYYHOI'O IMO3HAHUWA, UCIIOJIB3YyEMbIMU B XI/IMI/II/I3H36J'IIOI[€HI/I€M,
ONHCAaHUEM, HU3MEPEHUEM, DSKCIIEPUMEHTOM; YMeHHE 00paldaThIBaTh,00bACHATh pPE3YJIbTAThI
MMPOBCACHHBIX OIBITOB W [J€JaTb BBIBOJbI; T'OTOBHOCTH HUCIIOCOOHOCTH MNPUMCHATE MCTO/bL
MIO3HAHUA [IPU PEIIEHUH NTPAKTUYECKUX 33]1a4;

Cq)OpMHPOBaHHOCTB YMCHUA OaBaTb KOJIMYCCTBCHHBLIC OLNCHKU W TPOU3BOJUTHL PACUCTHI I10
XUMHUYECKUM (hopMyJIaM U ypaBHEHUSM;

BJIaACHUC IMMPaBUJIaMU TCXHUKH 0e30I1acHOCTH IIpU UCITOJIb30BAHUU XUMUUCCKNXBCIICCTB,
c(OPMHPOBAHHOCTh COOCTBEHHOH MO3MIMM TO OTHOIIEHHIO K XHMHYECKOH WH(opManuy,
MTOJIy4a€MOU U3 Pa3HBIX NCTOYHHUKOB.



COJIEPXKAHUE YUYEBHOM JIUCLIVIIINHBI

BBenenue
HaquLIe METOABI ITO3HAHUA BCIICCTB U XUMHUYCCKUX SIBJICHI/If/’I. POJIB BKCHepI/IMeHTa nu TGOpI/II/I B XUMHUU.

1. O01mas ¥ Heopranmyeckasi XUuMHs
1.1. Xumus — nayka o eewjecmeax
Cocras BemecTBa. XumMuueckue 31eMeHTbl. CIIocOOBI CYIIECTBOBAaHUS XMMUUYECKUX 3JIEMEHTOB: aTOMBI,
IIPOCTHIE U CJIOXKHBIE BEIIECTBA. BenecTsa NOCTOSHHOIO U MEPEMEHHOIO COCTaBa. 3aKOH ITOCTOSIHCTBA
cocTaBa BELIECTB. BeriecTBa MOJIEKYISIPHOTO UM HEMOJEKYJIApHOro crpoeHusa. CrnocoObl oToOpaskeHus
MOJIEKYJI:  MOJIEKYJISIPHBIE W CTPYKTYpHbIE  (OpPMYJbI; IIAPOCTEP)KHEBbIE U MacliTaOHbIE
npoctpancTBeHHble (CTioapTa—bpurineda) Mmoaenn MoIeKyJ.
H3mepenue BemecTBa. Macca aTOMOB U MOJIEKYJl. ATOMHAasi elMHULIA MacChl. OTHOCUTENIbHBIE aTOMHAs
U MOJIEKyJIsipHas Macchl. KonyecTBO BeliecTBa U €AMHMIIBI €70 U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Yucio
ABoraapo. MossipHast Macca.
ArperaTHble COCTOSIHMSI BellecTBa. TBepaoe(KpUCTALIHUECKOE U aMOp(hHOE),)KUAKOE B Ta3000pa3Hoe
arperatHble COCTOSIHMSI BelIeCTBa. 3aKOH ABOTaJipo M €ro ciueAcTBus. MoisipHblii 00beM BelIecTB B
ra3zoo0pasHoM coctosiHur. OObeIMHEHHBIN Ta30BbIN 3aKOH U ypaBHeHHEe MenaeneeBa—NKianeiipona.
CMmecu BemecTB. Paznnuusi MeXIy CMECSIMH U XUMHUYECKHUMH COeIMHEHUsIMU. MaccoBast U oObeMHas
JI0JI1 KOMIIOHEHTOB CMECH.
Jemoncmpayuu OTbIThl, WUTIOCTPUPYIOIINE 3aKOH COXpaHEHHs] Macchl BemiecTB. HabGop mopeneit
aTOMOB U MOJIeKys. HekoTopeie BemecTBa KOIH4ecTBOM B 1 Moitb. Mojiens MoJsipHOro 00beMa ra3oB.
Ilpakmuueckue 3amamus VI3rotoBiieHHE MOJEIEH MOJIEKYJI HEKOTOPbIX OpPraHUYEeCKUX U
HeopraHuyeckux BemiecTB. OuncTKa BeLIECTB (PUIBTPOBaHMEM W JUCTHILIALMEN. OuncTKa BELECTB
NepeKpUCTATIIU3ALUEH.
1.2. Cmpoenue amoma
ATOM — CJ10:KHasi YacTHLA. /[0Ka3aTenbCcTBa CI0KHOCTH CTPOCHUS aToOMa: KaTOIHbBIE M PEHTI€HOBCKHE
ayuH, poTod3pPexT, paAoaKTUBHOCTD, SJIEKTPOIIH3.
[Tnanerapnast moznens aroma 2.Pesepdopaa. Ctpoenue aroma o H.bopy. CoBpemMeHHbIE ITpeCTaBICHUS
0 cTpoeHuu atoMa. KopiyckynsipHO-BOJIHOBOM JTyallu3M YacTHIl MUKPOMUDA.
Cocras aTtomHoOro sapa. HykiioHsl: TpOTOHBI M1 HEUTPOHBI. M30TONBI M HYKIUABL. Y CTOMYNUBOCTS SIIEP.
DJleKTpOHHas1 000J10uka aToMoB.[loHsATHE 00 HIEKTPOHHOW OpPOMTANM M BJIEKTPOHHOM OOJIaKe.
KBanToBBIE uMcna: TiIaBHOE, OpOHMTaiIbHOE (MOOOYHOE), MAarHUTHOE M CIHHOBoe. Pacmpenenenue
3JIEKTPOHOB 0 AHEPreTUUECKUM YpPOBHSM, MOIYpPOBHSIM M OpPOUTAISIM B COOTBETCTBUU C MPUHIUIIOM
HauMeHbIIeH 3Hepruu, npuHuunoMm Ilaynu u nmpaBuioMm ['yHaa. DnekTpoHHbIE KOH(UIYpalMid aTOMOB
XUMHYECKHUX 3JIEMEHTOB.
BanenTHbIe BO3MOKHOCTH aTOMOB XMMHUYECKHUX JIEMEHTOB.
DneKkTpoHHas KiacCu(DUKAIMSI XUMHUYECKHUX JIEMEHTOB: S-, P-, d-, f-amemMeHThI.
Hemoncmpayuu ®orosdpdext. Monenu opoburaneit pa3auuHoi GOpMblI.
Jlabopamopuwiit oneim HabmroeHne CIIEKTPOB UCIYCKAHUS W TIOTJIONMICHUS] COSAMHEHUN XUMHUYECKHX
3JIEMEHTOB C ITIOMOIIBIO CIIEKTPOCKOTIA.

1.3. Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumudeckux snemenmos /[.M.Mernoeneesa
OTkpbITHE NepHOAUYECKOro 3akoHa. [IpennochUTky: HakomieHHE (PAKTOJOTHUECKOro MaTepuaa,
paboter mpeamectBennukoB (M.B.Jlebepeitnepa, A.D.Illankyprya, J[x.A.Hsronenaca, JI.KO.Meiiepa),
che3l xuMukoB B Kapicpys, nuuHoctHble kauectBa J[.M.MenaeneeBa. Otkpeitue JI.M1.MenneneeBbim
[Iepnonueckoro 3akoHa.

Ilepnonnyecknii 3aK0H U cTpoenne aroma. M3oronel. CoBpeMEeHHOE MOHATHE XUMHUUYECKOTO DJIEMEHTA.
3akonomepHocth [.Mo3mu. CoBpemenHnas QopmymupoBka [lepumomnueckoro 3akona. Ilepuommdeckas
cuctema u crpoeHue aroma. Ousnueckuil CMbICI NOPSAJKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIBI U
nepuona. lleprognueckoe H3MEHEHHE CBOWCTB JJEMEHTOB: pPaaWyca aTOMAa; SHEPIMM HOHU3ALUY;
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3JEKTPOOTPULATENBHOCTH. [IpUUMHBI M3MEHEHHSI METAJUIMYECKUX M HEMETaUIMYEeCKHX CBOMCTB
AJIEMEHTOB B IPYIINAX U MepUoAax, B TOM 4Kciie O0JbIINX U cBepxOonbiuX. 3Hauenue [lepuoandeckoro
3akoHa U [lepmonnueckoid cucteMbl XUMHUeCcKUX anneMeHToB [[.M.MenzaeneeBa sl pa3BUTHS HAayKu U
MOHUMaHUS XUMUYECKON KapTUHBI MUDA.
Jemoncmpayuu Paznuunsie BapuanTsl Ta0auIb! [leproanyueckoil cucteMbl XUMHUYECKHX AJIEMEHTOB
J.N.Mengeneea. OOpa3iibl MPOCTHIX BEIIECTB OKCUAOB U TUAPOKCHA0B 3nemeHToB I nepuona.
Jlabopamopnwtii oneitm CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, OKCUJIOB U THIPOKCHUIOB eMeHTOB 111
nepuoja.

1.4. Cmpoenue sewecmsa
IHoHsiTHEe 0 XUMHMYECKOH CBSA3M. THUIIBI XMMHYECKUX CBA3CH: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAS U
BOJIOPO/IHASL.
KoBajieHTHasi XuMH4ecKasi cBsA3b. J[Ba MexaHW3Ma 0Opa30BaHMs 3TOU CBSI3M: OOMEHHBIH U JOHOPHO-
akuenTopHblii. OCHOBHBIE TApAMETPhI ITOTO TUIIA CBS3H: JJIMHA, IPOYHOCTb, YIOJI CBSI3U WJIM BAJICHTHBIN
yroi. OCHOBHBIE CBONCTBA KOBAJCHTHOW CBS3U: HACHIIICHHOCTh, MOJSPU3YEMOCTh U TMPOYHOCTb.
DNEKTPOOTPUIIATEILHOCTh U KJIaCCU(UKALIUS KOBAJIEHTHBIX CBSI3€H MO ATOMY NpU3HAKY: HOJSpHAs U
HEMOJISIpHAsT KOBaJCHTHBIC CBs3U. [IOJMSPHOCTD CBSI3M M MOJSPHOCTH MOJIEKYJIbl. CrIocO0 NepeKphIBaHUS
ANIEKTPOHHBIX OpOUTanei W KiacCHU(pHUKalus KOBAICHTHBIX CBSA3EH MO 3TOMY MpPU3HAKY: G- U T-CBSI3U.
KpaTHOCTh KOBaJCHTHBIX CBS3€H M KIacCH(PUKAIUsA WX IO ITOMY NPU3HAKY: OJMHAPHBIC, JBOWHBIC,
TPOMHBIE, MOIYTOPHBIE. TUIBI KPUCTAIIIMYECKUX PELIETOK Y BEIIECTB C 3TUM THIIOM CBSI3U: aTOMHbBIE U
MoJIeKyJIsipHbIe. DU3NYECKHEe CBOMCTBA BEIIECTB C 3TUMU KPUCTAITMYECKUMU PEIICTKAMHU.
HNonnas xumuueckasi cBsizb. KpaitHuii ciyuaii KoBaJeHTHON MOJIAPHON CBsi3u. MexaHu3m o0pa3oBaHUs
MOHHOM CBsi3U. IOHHBIE KPUCTAINIMYECKHUE PEIIETKA U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAJUIAMH.
Mertannuyeckasi xumuueckasi cBsi3b. OCoObIN THIT XMMHUYECKOMN CBS3H, CYIIECTBYIOIIUN B METalIax U
criaBax. Ee oTnnuus u cXOJICTBO C KOBAJICHTHOM U MOHHOM CBsi3siMU. CBOMCTBAa METAJUIMUECKOM CBSI3U.
Meramnueckue KpUCTaNIMUYECKUE PEIIETKH U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAIJIAMHU.
Bopoponnasi xumudeckasi cBsi3b. MexaHusMm oOpa3oBanus Takod cBsi3u. Ee knaccudukarms:
MEXMOJIEKYJIIpHAas U BHYTPUMOJIEKYIISIpHAs BOJOPOAHBIE CBSA3U. MOJEKYJIApHbIE KPUCTAIMYECKUE
pelIeTKH I 3TOro TUNa cBsi3u. Ou3nyeckue CBOMCTBA BEIIECTB C BOJIOPOIHOM CBsI3bl0. bronornueckas
pOTIb BOJOPOIHBIX CBSI3eH B OpraHU3alliu CTPYKTyp OuomonumMepoB. EfuHas mpupoga XUMHUYECKUX
CBSI3€: HAJIMUME PA3JIMYHBIX TUIIOB CBSI3€HM B OJIHOM BEIIECTBE, MEPEXO] OJHOTO TUIIA CBSA3U B JPYTOol U
T.I1.
KommniekcooOpaszoBanue. IloHsATHE O KOMIUIEKCHBIX COEIWHEHUSAX. KOOpAMHALMOHHOE YHUCIO
KOMIUTIeKCOoOOpa3zoBatens. BHyTpeHHssT U BHemHssS cdepa KomIuiekcoB. HoMeHKmaTypa KOMITIEKCHBIX
coequHeHui. 11X 3HadeHue.
Jlemoncmpayuu Mopaenu MOJIEKYJ pa3IMYHOM apXUTEKTypbl. MoJenu H3 BO3AYIIHBIX IIAPOB
MIPOCTPAHCTBEHHOT'O PACIOJIOKEHUS SP-, Sp2-, Spa-FI/I6pI/II[HBIX opOutaneit. Moaenu KpUCTaUIMYECKUX
pemieTok pasnuyHoro tuna. Moaenu moznexkyn JJHK u Genka.
Jlabopamopnvie onvimel B3auMopeiicTBe MHOTOATOMHBIX CIUPTOB C (DEIMHTOBOM KHJIKOCTBIO.
KauecTBeHHbIE peakiiuu Ha HOHbI Fe®* u Fe*.

1.5. Ilonumepot

Heopranuveckne mnosumepsl. [lomumMepsl—IpocThie BemieCTBA C€ AaTOMHOM  KPUCTAJNIMYECKOH
pELIEeTKON: allJIOTPOIHbIE BUOU3MEHEHMsI yriepona (anmas, rpadur, kapOuH, QyiiepeH, B3auMOCBS3b
rubpuan3any  opOuTasied y aToMOB YIiiepoja C MPOCTPAHCTBEHHBIM CTPOCHHEM aJIOTPOITHBIX
Mo u(UKaIHif); CelleH U TeJUTyp LiernodyeyHoro ctpoeHus. [lonuMepsl — cliokHbIe BellecTBa ¢ aTOMHOM
KPUCTAIIMYECKON PEIeTKON: KBapIl, KpeMHe3eM (IMOKCHIHBIE COSTUHEHUS KpEeMHUs), KOPYHA (OKCHIT
AITIOMUHMS) ¥ aJTFOMOCUJIMKATHI (ITOJIEBBIC IIMATHI, CIII0/Ia, KaoJuH). MuHepaisl U ropHble mopoabl. Cepa
iactuyeckas. MuHepaabHOE BOJIOKHO — acOecT. 3HaueHHe HEOPTaHUYECKUX MPUPOJIHBIX MOJTUMEPOB B
(GbopMHUPOBaHUH OTHOM U3 TEOJOTHIECKUX 000JI0YEK 3eMITH — JIUTOC(hEpHI.
Opranunyeckue moauMepbl. CrocoObl WX TONYYEHHUS: pPEAKIUU MOJMMEPH3AIM U  PEaKIHH
noJMKOHAeHcaMu. CTPYKTypbl IOJMMEPOB: JIMHEWHBIE, pAa3BETBICHHbIE W IPOCTPAHCTBEHHBIE.
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CTpyKkTypHpoBaHHE TOJMMEPOB: BYJIKaHHM3alUs KaydyyKoB, JyOjieHue O€NKOB, OTBEpXKIEHHE
MOJIMKOHICHCALIMOHHBIX ITOJIMMEPOB.
Knaccudukanus norumMepoB 1o pa3inuHbIM MPU3HAKAM.
Jemoncmpayuu KojuleKuuM IU1acTMacc, KaydyKoOB, BOJIOKOH, MHUHEpPAJOB U TOPHBIX IHOPO.
MuHepanbHOE BOJIOKHO — acbecT — u u3zaenus u3 Hero. Moaenu mosekyn 6enkos, JJHK, PHK.
Jlabopamopnuie onvimsr O3HaKOMIIEHHE C 00pas3lamMM IUIACTMAcC, BOJOKOH, KaydyKOB, MUHEpAJIOB U
ropusix mnopoj. [IpoBepka miacTmacc Ha 3JEKTPUUYECKYIO MPOBOJAUMOCTb, FOPIOYECTb, OTHOIICHHE K
pacTBOopaM  KHUCJIOT, Mienoded u  oxucnurene. CpaBHEHHME CBOWCTB TEPMOPEAKTHUBHBIX U
TEPMOIUIACTUYHBIX TulacTMacc. [lomydyeHne HuUTEH U3 KampoOHOBOW WJIM JIABCAHOBOW  CMOJIBI.
OO6HapysxeHue XJIopa B OJMBUHUIXJIOPHUJIE.

1.6. [{lucnepcHuvie cucmemol
IlonsiTne o aucnepcHbIX cucremax. Knaccuukanusi IUCIEPCHBIX CHUCTEM B 3aBUCHMOCTH OT
arperaTHoOro COCTOSHUSI TUCIEPCUOHHOW Cpelbl U JUCHEPCHOM ¢a3bl, a TakkKe MO pa3Mepy MX YacTHII.
I'pyboaucriepcHble CUCTEMBI: SMYJIbCHH U CyCHEH3UH. TOHKOANCIEPCHBIE CHCTEMBI: KOJUIOUIHBIE (30711
U TelI) U UCTUHHBIE (MOJICKYJISIPHBIE, MOJIEKYISIpHO-UOHHBIE U HOHHBIE). DPdexT Tunnans. Koarynauus
B KOJUIOMJIHBIX pacTBOpax. CuHEpe3uc B resix.
3HayeHHe QMCIEPCHBIX CHCTEM B 'KUBOH W HEKHUBOI NMPHUPOJAE M NMPAKTHYECKOH KM3HH YeJIOBEKA.
OMyJIbCUH U CYCHEH3UU B CTPOUTENHCTBE, MUIIEBOM M MEIUMLUMHCKON NPOMBIIUIEHHOCTH, KOCMETHUKE.
buonornueckue, MeIUIMHCKAE W TEXHOJOTMYECKHUE 30JM. 3HAUYECHHUE TIelied B OpraHu3aluu KUBOU
marepun. buonornveckue, MHIIEBBIE, METUIMHCKHE, KocMeTHueckue renn. CuHepe3suc Kak (akrtop,
OTIpEACIISAIONINN CPOK TOJHOCTH MPOAYKIIMHU HA OCHOBE reneil. CBepThIBaHHE KPOBU KaK OMOJIOTMYECKUN
CUHEPE3HC, €ro 3HaYCHHUE.
Jlemoncmpayuu Bunpl TUCHIEPCHBIX CUCTEM M UX XapaKTepHble mpu3Haku. [IpoxoxaeHue jiyda cBeTa
Yyepe3 KOJUTOUIHBIE U HICTUHHBIE pacTBOPHI (3ddext Tunnans).
Jlabopamopnsie onwvimer llonyuenue cycneHzuun cepbl u  kKaHudonu. Ilomydenwe smynbcuu
pactutenbHOro macia u Oenzona. Ilonydenue 3o5a kpaxmana. [lomydenue 3015 cepsl U3 THOCYIb(aTa
HaTpHsl.

1.7. Xumuuecxkue peaxyuu
Kaaccndpukanusa XuMHYeCKMX peakIui B OPraHM4YecKod M HeopraHm4veckoil xummuu. I[lonarue o
XUMHYECKOM peakuuu. Peaknuum, waynme 0e3 U3MEHEHUS KadeCTBEHHOIO COCTaBa  BEILECTB:
aJuIoTponM3aus U u3oMepusauus. Peakuuu, uaymue ¢ M3MEHEHHEM COCTaBa BELIECTB: IO YMCIY U
XapakTepy pearupyroumux U o0pa3yromuxcsl BEmecTB (pa3iokKeH!sl, COeIMHEHUs, 3aMellleHns, 0OMeHa);
0  W3MEHEHUI0  CTEMEHEW  OKHUCIEHUS  DJIEMEHTOB  (OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE U
HEOKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH); M0 TEIUIOBOMY 3 (eKTy (3K30- U IHAOTEPMHUUYECKUE);
no (aze (roMo- U TeTeporeHHbIe); 0 HAMpPaBJICHUIO (0OpaTHUMbIe U HEOOpaTHUMBbIE); IO UCTIOIH30BAHUIO
KaTajau3aTopa (KaTaJUTHYECKUE U HEKAaTAIUTUYECKHE); [0 MEXaHU3MY (paJuKalbHbIE, MOJIEKYJIIPHBIE U
HOHHBIC).
BeposiTHOCTH NpOTEeKaHMs XMMHMYECKHUX peakuuil. BHyTpeHHsAs sHeprus, sHTaIbNH. TerioBon
spdextT xumudeckux peakuuil. Tepmoxumuueckue ypaBHeHus. CTaHzapTHas SHTANbNUS PEAKUUUA U
oOpa3zoBanus BemiecTB. 3akoH [.M.I'ecca u ero ciaeactBus. DHTPOIUS.
Cxopoctb xumMu4eckux peaxkumii. [lonstue o ckopoctu peakuuii. CKOpOCTh FOMO-U I'€TEPOTr€HHOU
peakuuu. DHeprus aktuBanuu. DakTopbl, BIMSAIOIIHAE HA CKOPOCTh XUMHUYECKOM peakuumu. IIpupona
pearupyroomux BemecTB. Temnepatypa (3axkoH Bant—TIodda). Konuentpamus. Katamuzatopsr u
KaTaju3: TOMO- M Te€TepOreHHbIH, MX MeXaHU3Mbl. PEepMEHThl, UX CpaBHEHHE C HEOpPraHMYECKUMU
KaTajau3aTopaMu. 3aBUCUMOCTb CKOPOCTH PEaKLUi OT MOBEPXHOCTH CONPUKOCHOBEHUS PEArupyrOLINX
BEIIIECTB.
O0paTuMocTh XMMHYECKMX peaknuid. XuMmu4Yeckoe paBHoBecue. IloHATne o0 XHMHYECKOM
paBHOBecuH. PaBHOBecHble KOHLEHTpAalUUU. J[MHAMUYHOCTH XHMHUYECKOro paBHOBecHs. DakTopsl,
BJIMSIONIME HAa CMELIIEHHE PaBHOBECHS: KOHIIEHTpaIus, IaBjieHue, remneparypa (npunuun Jlelllatense).
Jlemoncmpauuu llpeBpamenue kpacHoro (ochopa B Oemnblif; kuciopona B 030H. Moaenu OyraHa u
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n3zo0yrana. [lonydyeHue kuciopoja U3 MepokcHaa BOAOPOJAA U BOABI; Jeruaparauus srtaHona. llemouka
npeBpaiienniit P — P05 — H3POy; cBolicTBa yKCYCHOW KUCJIOTBI; pEaKIMu, UAYIIHUE ¢ 00pa3oBaHUEM
0caJiKa, ra3a 1 BOJibl; CBOMCTBAa METANIOB, OKUCIIEHUE aJIbJETH/Ia B KUCIOTY U CIIUPTA B albACTU/L.
Peakiiuu ropeHusi; peakiuuu 3HAOTEPMUYECKHUE HA MPUMEPE PEaKIMK pa3jioKeHUs (3TaHOja, KAIUWHON
CEJIUTPBI, OUXpOMaTa aMMOHHUS) U SK30TEPMHUUECKHE HA TIpUMEpe
peakuuii coeauHeHUs (oOeclBeYMBaHUE OpPOMHOWM BOJBI M pacTBOpa IMEpPMaHraHaTa Kajdus STHICHOM,
raiieHue MU3BecTd U Jp.).BzaumMopeiicTBue IIMHKA C pacTBOPaMH COJISTHOM M CEPHOW KUCJIOT MPU Pa3HbIX
TEMIEPATypax, pPa3HbIX KOHLEHTPALMSX COJSHOW KHUCJIOTHI, Pa3okKEHHE NEpOKCHIAa KHCIOopoaa C
nomouibio okcuaa mapranua (IV), karanassl celporo Msica u ceiporo kaprodens. BzaumonelictBue nuHka
pa3IMYHOM MOBEPXHOCTHU (MOPOIIKA, MUK, TPAHYJ) C KUCIOTON. Mojenb «kunsmiero ciosi». CMellenue
PaBHOBECHUSI B CHCTEME: Fe** + 3 CNS «—— Fe(CNS)3; ombUIeHHE XUPOB, PEaklUM 3TepUDHUKAIUN.
3aBUCUMOCTh CTETEHU DJICKTPOJUTUYECKONW JUCCOIMALMM YKCYCHOW KHCIIOTBI OT paz0aBiieHUs.
Cpasuenue coiictB 0,1 H pacTBOpoB CepHON M CEPHUCTOM KHUCIIOT; MypPaBbUHON U YKCYCHOH KHCIIOT;
TUAPOKCHUIOB JIUTHUS, HATPUS U KaJIHSI.
Jlabopamopnsie onvimer llomyueHue KHCIOpOAa pa3lioKEHHEM MEpOKCUAa Boaopoda U (WJIH)
nepMaHra”ara kanus. Peakiuu, uaynme ¢ o0pa3oBaHHMEM OCa/IKa, Ta3a WM BOIBI JUJISI OPTaHUYECKUX U
HEOPraHWYECKUX KHUCIIOT.

1.8. Pacmeopul
IlonsTue o pacrBopax. dusuko-xumMuyeckas Npupoga pPacTBOPEHHUs U pacTBOpoB. BzaumopeiicTBue
pacTBOpUTENIsI M PAacCTBOPEHHOro BemecTBa. PactBopumocts BemiecTB. CrocoObl  BBIpaKEHUS
KOHIIEHTPAIIUU PaCTBOPOB: MaccoBas J0JIsl PACTBOPEHHOIO BellecTBa (IPOIEHTHAS ), MOJISIpHAsL.
Teopus 3JIeKTPOITUTHYECKOH qUccoHANAN. MeXaHU3M JUCCOIMAIIMU BEIIECTB C Pa3IMYHBIMU TUTIAMHU
XUMHYECKHX CBsI3el. BKIag pyccKHX y4YeHBIX B pa3BUTHE IMPEICTABICHHN 00 3IEKTPOIUTUYECKOU
quccouuanuu. OCHOBHbIE — TOJIOKEHMSI TEOPUM  AJIEKTPOJIMTUYECKOW nucconuanuu. CTeneHb
ANEKTPOIUTUYECKON TUCCOLUAIUU U (PAKTOPHI €€ 3aBUCUMOCTH. CUIIbHBIE U CPETHUE IJICKTPOIHUTHI.
Hucconmanus Boasl. Bomopoansiil mokasarens. Cpena BOJHBIX pPacTBOPOB 3JIEKTPOIMTOB. Peakiuu
oOMeHa B BOJIHBIX PacTBOPax AJIEKTPOJIUTOB.
I'maponu3 kak oOMeHHbIH mpouecc. HeoOpaTumblili TUIPOIW3 OPraHUYECKUX W HEOPTaHUYECKUX
COEIMHEHUH U €r0 3HaYeHUE B MPAKTUUYECKON JEATEIbHOCTH YEIOBEKa.
OO6patumelii  ruaponus coneil. CryneHuarsli ruaponus. IIpakTHueckoe NpUMEHEHUE TUAPOJIN3A.
['unponu3 opranudeckux BemiecTB (O€IKOB, KUPOB, YIIEBOAOB, mMonuHykieotunoB, ATD) u ero
OMOJIOTMYECKOE U MpaKTUUecKoe 3HaueHne. OMbIICHUE )XUPOB. Peakiust sTepudukamnmm.
Jlemoncmpayuu CpaBHEHHE BIIEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOJUTOB. CMeELIEHUE paBHOBECHS
JIUCCOITHAIIMHU CJIA0BIX KUCIOT. NHIUKATOPHI U U3MEHEHUE MX OKPACKU B pa3HbIX cpenax. CepHOKUCIBIN
U (hepMEHTATUBHBINA THAPOIU3 YriIeBoAoB. ['uaponus kapOoHATOB, Cylb(aTOB U CHIMKATOB MIEIOYHBIX
MeTasuioB; HuTpatoB cBuHIa (II) nmu uHKa, XJI0pUAa AMMOHMSL.
Jlabopamopuuwiit oneim Xapaxtep IUCCOUUALNY PA3INYHBIX THAPOKCHIOB.
Ilpakmuueckoe 3anamue IIpurotoBieHre pacTBOPOB Pa3IMYHbIX BUJOB KOHIIEHTPALIUH.

1.9. OkucnumenbHo-60ccmano8umenbHvle peakyuu. INeKmpoxumuiecKue npoyeccol
OxucIuTEIbHO-BOCCTAHOBUTE/IbHbIE peakunu. CTerneHp oKuciaeHus. BoccTaHOBUTENN W OKUCITUTEIH.
OkucieHre U BOCCTaHOBJIEHUE. BakHellllne OKHUCIUTENM U BOCCTAHOBUTENIU. BoccTaHOBUTENbHbBIE
CBOMCTBA METAJIJIOB — MPOCTHIX BelleCTB. OKUCIUTEIbHBIE U BOCCTAHOBUTEIHHBIE CBOMCTBA HEMETAIIOB
— TIPOCTBIX BEIIECTB. BOCCTAaHOBUTENBbHBIE CBOMCTBA BEIIECTB, OOPA30BaHHBIX AJIEMEHTAMHU B HU3IIEH
(oTpHuIATETHHOM) CTENEHN
okucieHus. OKHCITUTENbHbIE CBOWCTBA BEHIECTB, OOpPa30BaHHBIX JJIEMEHTAMH B  BBICIICH
(TOMOXKUTENbHON) CTEeTMEeHN OKHCIIeHUs. OKHUCIUTENIbHBIE M BOCCTAHOBHUTEIBHBIE CBOMCTBA BEIIECTB,
00pa30BaHHBIX JIEMEHTAMHU B MTPOMEKYTOUHBIX CTETICHIX OKUCIICHUS.

Knaccupukanuss OKHCIUTENbHO-BOCCTAHOBUTEJIbHBIX peakumid. Peakuum MeXaTOMHOrO H
MEXMOJIEKYJIIPHOTO  OKUCJIEHUS-BOCCTAHOBJIIEHHsS. Peakuuu BHYTPUMOJEKYISIPHOTO  OKUCIEHUS-
BOCCTAaHOBJIEHHMsI. Peakiiu caMOOKHCIEHUS-CAMOBOCCTAHOBIIEHUS (IMCIIPONIOPLIUOHUPOBAHHUS).
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Metoabl coCTaBIEHUS] YPAaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid. MeToJ 3IeKTPOHHOIO
Oananca. BiustHue cpenibl Ha MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB.
XuMHYeCKHEe MCTOYHUKH TOKA. OJIEKTPOJHbIC TMOTEHIMAIbl. Pl CTaHZAPTHBIX SJIEKTPOIHBIX
MOTEHIIMATIOB  (DJEKTPOXUMHUYECKUN Pl HanmpspDKeHUM MerauioB). [anbBaHWYECKHE DSJIEMEHTHI U
NPUHIUIEI UX paboThl. CocTaBieHNEe TaIbBAHUYECKUX 3JIeMEHTOB. OOpa3oBaHWEe TaJIbBAHUYECKUX I1ap
Ipyu XUMHYECKUX TIpoleccax. [anbBaHMYECKHE HJIEMEHTHI, IMPUMEHSAEMbIE B JKM3HU: CBUHIIOBas
aKKyMYJIATOpHas O6arapes, HUKeJIb-KaJIMHUEBbIe OaTaper, TOTUIMBHBIC AJICMEHTHI.
DJIeKTPOJIM3 PACILUIABOB U BOJAHBIX PACTBOPOB JIeKTPOJHMTOB. [Iporiecchl, mpoucxoasiire Ha KaTojie
M aHoJie. YPaBHEHHUS DJICKTPOXUMHUUYECKUX IPOIECCOB. DJIEKTPOIU3 BOAHBIX PACTBOPOB C MHEPTHHIMU
ANEKTPOJIaMU. DJIEKTPOJIM3 BOJHBIX PACTBOPOB C PACTBOPUMBIMHU 3yekTpojamMu. [lpaktuueckoe
MIPUMEHEHHUE AJIEKTPOJIU3a.
Jlemoncmpayuu BocctanoBieHue quxpomMara kaiaus iMHKoM. Boccranosnenue okcuaa meau (II) yrinem
U BoJOpoaoM. BoccTaHoBiieHHME AuXpoMara Kajus STHIOBBIM CHUPTOM. OKHUCIMTEIbHBIC CBOMCTBA
a30THOM KUCHOTHL. OKHCIUTENbHBIE CBOWCTBA JMXpoMaTa Kaius. [ambBaHMYECKHE DJIIEMEHTHI U
OaTapeiiku. DaekTposn3 pactBopa xyopuaa meau (II).
Jlabopamopusie onvimsl B3auMoieiiCTBUE METAJUIOB C HEMETAUIAMU, a TAK)KE C pacTBOpPaMU COJIEH U
pacTBopaMH KHUCJIOT. B3aumoneicTBue cepHOM M a30THOM KHUCJIOT C Melblo. OKHUCIUTEIbHBIE CBOMCTBA
nepMaHTaHaTa Kajaus B Pa3jIuvyHbIX CpeJiax.

1.10. Knaccugpuxayus sewecms. IIpocmoie sewgecmea
Kinaccupukanus Heopranmueckux BemiecTB. IIpocteie u cioxkHbie BemectBa. OKCHUIBI, HX
knaccuukanus.  I'mapokcuapl  (OCHOBaHUS,  KHUCJIOPOJCOACpPIKAIUE  KHUCIOTHI, aMQpOTEpHbBIC
rugapokcuabl). Kucmotsl, ux kinaccudukanus. OcHoBanwus, ux kinaccudukanus. Comu cpeHue, KUCTBIS,
OCHOBHBIE€ U KOMIIJIEKCHBIE.
Mertamabl. [lonoxkeHue MeTaNIOB B TEPUOJAMYECKON CUCTEME M OCOOCHHOCTH CTPOCHHUS HMX aTOMOB.
[IpocThie BemiecTBa — METAJUIBI: CTPOCHUE KPUCTALIOB M METAJUTMYECKas XMMH4YecKas CBs3b. OOmue
¢du3nYecKue CBOMCTBA METAJJIOB M UX BOCCTAHOBUTEIHHBIE CBONCTBA: B3aUMOJICHCTBUE C HEMETAIJIaMU
(KUCIOpOAOM, TaJoreHamMH, Cepod, a30TOM, BOJOPOJOM), BOJOH, KHCIOTaMH, PAcTBOpPaMH COJEH,
OpTraHWYECKUMH BEIIEeCTBAaMH (CIUPTaMH, TajoreHajJKkaHaMmH, (EHOJIOM, KHCIOTaMH), MIeJI0YaMHu.
Okcuabl U TUAPOKCUABI METAJUIOB. 3aBUCUMOCTh CBOMCTB 3THUX COEAMHEHUH OT CTENEHEH OKUCIEHUS
METaJIOB. 3HAYCHHE METAJIJIOB B IPUPOJIE U )KU3HU OPTaHU3MOB.
Koppo3uss meranioB. [lonsatue koppo3un. Xumuueckas KOPpO3HUs. DIEKTPOXMUMHYECKash KOpPPO3Us.
CrniocoOsl 3a1UThl METAIJIOB OT KOPPO3HH.
OO0mue cnoco0bl MOy4eHHsI MeTAJI0B. MeTaisl B ipupoae. Metamnyprust U ee BUIbl: TUpO-, THAPO-
U DJIEKTPOMETALTYPrus. OJEKTPOJU3 PACIUIaBOB M PACTBOPOB COCIWHEHHM METANIOB M  €ro
MPaKTUYECKOE 3HAUCHHUE.
Hememannwi. Tlonoxenne HemetayiioB B [lepuoaudeckoit cucreme, 0COOEHHOCTH CTPOEHHUS UX aTOMOB.
DIEKTPOOTPULIATENBHOCTD.
braropoabie ra3bl. DNEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOHBIX Ta30B U OCOOEHHOCTH UX XUMHUYECKHUX
U GUBUYECKUX CBOWCTB.
Hemeranmner — mpocteie BemecTBa. VX atomMHOEe MW MOJEKYISIPHOE CTPOCHUE WX. AJUIOTPOIIHUS.
XUMHYECKUE CBOMCTBa HeMeTaIoB. OKUCIUTEIbHBIE CBOMCTBA: B3aUMOJCHCTBUE C METaJUIaAMH,
BOJIOPOJIOM, MEHEE DJIEKTPOOTPHIIATEIbHBIMA HEMETaJlJIaMH, HEKOTOPBIMU CIIO)KHBIMH BEIIECCTBAMHU.
BoccranoBuTenbHBIE CBOWCTBA HEMETAIOB B pEAaKIHUsIX ¢ (QTOpOM, KHUCIOPOJIOM, CIOKHBIMH
BEI[ECTBAMH — OKHUCJIUTENISIMH (230THOW M CEPHOU KUCIOTaMU U Ap.).
Jemoncmpayuu Konnexius «Knaccupukanus HEOPraHMUECKUX BEIIECTB» U 00pa3libl MpeacTaBUTENeH
kiaccoB. Komnexnmst «Knaccudukaius opraHUM4ecKuX BEIIECTB» W 00pasiibl MPEACTaBUTENIEH KIIacCOB.
Monenu KpHUCTAJUIMYECKUX pEIIeTOK MeTaiioB. KoOJUIeKIMs MeTalioB ¢ pa3HbIMH (PU3UYECKUMHU
cBolicTBaMH. B3anmoneicTBue IUTHS, HATPHS, MarHUsS U JKeJie3a ¢ KUCIOPOJOM; IIEIOYHBIX METAIOB C
BOJIOM, crmupTamH, (PEHONOM; IIMHKAa C pacTBOPAMHU COJSHOM W CEPHOM KHUCIOT; HATPUS C CEpOH;
ATIOMUHUS C MOJIOM; KeJe3a C pacTBOPOM MEIHOTO KyIOopoca; aJIlOMUHMSI C PACTBOPOM €IIKOTO HaTpa.
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OKcuabl U TUAPOKCUIBI XpoMa. Koppo3us MeTaioB B 3aBUCUMOCTH OT YCJIOBHUM. 3aluTa METaJUIOB OT
KOPpO3HHU: 00pa3lbl «HEPKABEEK», 3ALIUTHBIX MOKPHITHHA. Kommekuus pya. DIEeKTpoiu3 pacTBOPOB
cojeil. Mojenu KpUCTAJUIMYECKMX pEIIeTOK Hozaa, anmasa, rpadura. Aisiorponust ¢ocdopa, cepsl,
Kuciopoja. Bzaumonencrtere BOJOpOAa ¢ KUCIOPOAOM; CYpPbMBI C XJIOPOM; HAaTpHs ¢ MOIOM; XJIOpa C
pacTBOpoM OpomMJa Kajius; XJOPHOM M CEpOBOJOPOJHON BOJbI; OOeclBEYMBaHME OpPOMHOI BOAbI
STUJICHOM HJIY all€TUIICHOM.
Jlabopamopnwie onvimur O3HaKOMJIEHHE € 00Opa3uamMM IpPEACTAaBUTENCH KIacCOB HEOPraHMYECKUX
BeulecTB. (O3HakomiieHME C o0pa3laMM IPEACTaBUTENEM  KJIacCOB  OPraHUYECKUX  BEILECTB.
O3znHakoMienue ¢ kojutekuuen pya. Ilomyuenue kucnopona u ero cporicrsa. [lonydyenne Bonopona u ero
cBoricTBa. [lonydyeHne IIacTUYECKON Cepbl, XUMHUYECKHE CBOMCTBA Cepbl. B3anMoaencTBHE METAIIIOB C
pacTBOpaMH KUCIIOT U coiieil. CBolcTBa yriis: afcopOLHOHHbIE, BOCCTAHOBUTEIbHBIE. B3aumozeiicteue
LIMHKAa WIHA aJJIOMUHUS C pAaCTBOPAMU KUCJOT U 1enodeil. OkpalniMBaHUe MJIaMEHU KATUOHAMM LLEIOYHbIX
Y IEJI0YHO3EMEIIBHBIX METAIIIIOB.

1.11. OchogHnble Knaccvl HeOP2aHUUeCKUX U OP2AHU4ecKux COeOuHeHull
Bonopoanbie coennHeHnst HeMeTa/I0B. [Joyuenne ammuaka u XJa0poBOJOPOIa CUHTE30M U KOCBEHHO.
®uznyeckue cporictBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.
Oxcuabl M aHTHAPUABI KapOOHOBBIX KHMCJIOT. HeconeoOpasyromue M coneoOpasyrole OKCHIBL.
Kucnorusle oxcuabl, ux cBoiictBa. OCHOBHbIE OKCHIbI, UX CBOHCTBAa. AM(QOTEpHBIE OKCHJbI, HX
CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHUJIOB METAJIJIOB OT CTENEHH OKHUCIECHUS. AHTUAPHUIBI KapOOHOBBIX
KHCJIOT KaK aHAJIOI'M KUCIOTHBIX OKCUOB.
Kuciaorel opranmvyeckue W Heopranmdeckme. KuciloTel B CBET€ TEOpUU 3JIEKTPOJIUTUYECKOU
muccounanuu. Kucinotrel B cBere mporonutudeckoid Tteopuu. Kilaccupukanus oOpraHudeckux M
HEOpraHuyecKux KucioT. OOuue cBoWCTBa KMCIOT: B3aUMOJCHCTBHE OPraHUYECKUX U HEOPraHUYECKUX
KHUCJIOT ¢ MeTajllaMH, OCHOBHBIMU M aM(OTEPHBIMU OKCHJAMU U TMJIPOKCHJIaMH, COJSIMHU, 00pa3oBaHue
CJI0KHBIX 3(prupoB. OCOOEHHOCTH CBOMCTB KOHLIECHTPUPOBAHHOM CEPHOM M a30THON KUCIIOT.
OcHoBaHMsl opraHuvyeckue M Heopranumvyeckue. OCHOBaHMS B CBET€ TEOPUHU DJIEKTPOIUTUUYECKOU
mucconanmi. OCHOBAaHUS B CBeTE€ NPOTONIMTHYECKOM Teopuu. Kiaccupukanus opraHuyecKux u
HEOPTraHWYECKUX OCHOBAaHUM. XMMUYECKHUE CBOMCTBA MIEIOYEH U HEPACTBOPUMBIX OCHOBaHMI. CBOMCTBA
0eCKHUCIOPOAHBIX OCHOBAHUI: aMMHaKa 1 aMUHOB. B3anMHoe BiIMsIHHE aTOMOB B MOJIEKYJI€ aHWIINHA.
AM¢oTepHble OpraHuyecKkMe M HeOpraHMYecKHe coeAWHeHUsi. AMQPOTEpHbIE OCHOBAaHUS B CBETE
HOPOTOJIUTUYECKON Teopuu. AMQPOTEPHOCTb OKCHJIOB M THJIPOKCHAOB TEPEXOJHBIX METANJIOB:
B3aUMOJICVCTBUE C KACIOTAMM U IIEJTOYAMH.
Coumn. Knaccudukanus u xumuueckue cBoicTBa coiieil. OCOOEHHOCTH CBOMCTB COJIel OpraHUYEeCcKHX U
HEOPraHWYECKHUX KHUCIIOT.
I'eHeTn4yeckast CBA3b MEKIAY KJIaCCAMHM OPraHMYECKUX H HEOPIaHMYECKHUX COeTHHEHHIA.
[IoHATHE O IreHEeTHYECKOM CBSI3M M T€HETHUYECKHX pAJNaX B HEOPraHMYECKOM M OPraHWYeCKONM XHMMH.
['eneTnueckue psaapl MeTala (Ha MpUMeEpe KaJlbLUs W JKele3a), HeMeTaula (Cepbl M KpEeMHHSA),
NEPEXO/IHOTO 3JeMeHTa (IIMHKa). ['eHeTndyeckue psapl U TeHEeTHYecKasl CBS3b B OPraHUYECKOW XUMHH.
EnnHCTBO MHpa BEIIECTB.
Hemoncmpayuu
Komnekiuu  KHCIOTHBIX, OCHOBHBIX M aM(OTEpPHBIX OKCHJIOB, JEMOHCTpalMs HUX CBOMCTB.
B3aumoneiicTBue KOHIIEHTPUPOBAHHBIX a30THOM M CEpHOM KHUCIIOT, a TakXke pa30aBIeHHOW a30THOM
KHACJIOTBl C MeIplo. Peakius «cepeOpsHOro 3epkana» s MYpaBbUHOM KHCIOThL.B3anmopencTBue
pacTBopa THUIpOKCHJA HATpus C KHUCIOTHBIMH oOkcugamu (okcunom docdopa (V)), amporepHbIMU
TUAPOKCUAAMU (THAPOKCUAOM IMHKA).B3ammonelicTBue amMMmuaka ¢ XJIOPOBOJOPOJOM U BOJOM.
AHaJOTMYHO /s MeTWIaMuHa. BzauMmopeicTBUe aMUHOKUCIOT C KHUCJIOTaMH M IIEJIOYaMH.
Ocy1ecTBieHHE IEPEXOI0B!
Ca — CaO — Ca3(POy); — Ca(OH),
P—- P205 — H3PO4
Cu — CuO — CuSO4 — Cu(OH); — CuO — Cu

12



C,HsOH — CyH4 — CoH4Br,
Jlabopamopusie onwvimur llomydyenne W CBOMCTBa yriekucioro rasza. CBoicTBa COJISIHOM, CepHOMU
(pa3z0aBieHHON) U YKCYCHOM KUCIOT. B3aumoelicTBue ruipoKcua HaTpus C coiisiMU (cylibdaTrom mMeau
(I) m xnopunmom ammonusi).Paznoxxenue runpoxkcuaa meau. llomydenune u ampoTepHBIE CBOHCTBA
ruapokcuaa amoMunus. [loayueHnue KecTkoi BOIbI M U3YUYEHHUE €€ CBOMCTB. Y CTpAHEHHE BPEMEHHOU U
MTOCTOSIHHOM JKECTKOCTH.
Ilpakmuueckue 3anamusa llonydeHue XJa0poBOAOPOJA U COJITHOW KHCIOTHI, UX cBoilcTBa. [lomyueHue
aMMMaKa, ero CBOMCTBA.

1.12. Xumus anemenmos
S-Onemenmuol
Bonopoa. JIBolicTBeHHOE TOJIOKEHHE BOJOpPOJAa B IEepUOAUMYECKOM cucTeMe. M3oTombl BOmOpoOAA.
Tsoxenas Bojga. OKMCIUTENbHBIE M BOCCTAHOBUTENIBHBIE CBOMCTBA BOJOpOJA, €ro IIOJyYEHUE U
npuMeHeHue. Poib Boiopoaa B :KMBOM U HEXKUBOU MPUPOJIE.
Boga. Ponp  BoOabpl  Kak  cpenooOpasyrollero  BEIIECTBA  KIETKH. ODKOJOTWYECKUE  ACHEKTHI
BOJIOTIOJIb30BAHMSI.
JuiemenTbl [A-rpynnbi. [lenouynsie meramnbl. OOmas XapakTEepUCTUKA IIEJIOYHBIX METANIOB Ha
OCHOBaHUU nojioxxeHus B llepuoguueckoit cucreme snementoB [[.M.MenneneeBa u CcTpoeHUs] aTOMOB.
[lonyuenue, pusnyueckue U XUMUYECKHE CBOMCTBA LIEIOYHBIX METAJUIOB. KaTHOHBI 11EI0YHBIX METAIIOB
KaK Ba)KHEHIIasg XxuMuueckas popma Ux CyIIeCTBOBAHUS, PETYIATUBHASA POJIb KATUOHOB Kajus U HATpUs
B )KMBOU KileTKe. [IpupoiHbIe COeIMHEHNS HATPUS U KaJIMsl, UX 3HAYCHUE.
JuemenTbl IIA-rpynnbl. OOmas XapakTepuUCTUKa IEIO0YHO3EMENbHBIX METalIOB M MarHus Ha
OCHOBaHMM Toyo)keHHs B Ilepuogmueckoit cucreme snemeHToB Jl.JI.MeHneneeBa U CTpPOCHUSI aTOMOB.
Kanpiuii, ero nonyyenue, ¢pusnueckue U XMMHUYECKHe CBOMCTBa. BaxkHele coeMHeHusT Kalblus, UX
3HauYeHHE U npuMeHenue. Kanpiuii B mpupoe, ero Ouoiorudeckas poiib.
p-Onemenmeol
AsnroMuHMi. XapakTepUCTHKAa AQJIIOMUHUS Ha OCHOBAaHMM IOJOKeHUs B Ilepmoanueckoil cucreme
anementoB J[.M.MenzneneeBa u crpoenus aroma. Ilomydenue, Qusmueckue M XMMHUYECKHE CBOWMCTBA
amoMuHus. BaxHele coeuHEHHUST AIFOMUHMS, UX CBOWCTBA, 3HaYCHHE W NpuMeHeHue. [IpupoHbie
COEMHEHUS aTFOMUHUSL.
VYraepon u kpemumii. OOmasi XapakTepuCTHUKa Ha OCHOBAaHMHM HX TojiokeHHst B [lepmomnueckoi
cucreme J[.M1.MenneneeBa u crpoenust aroma. IIpocteie BemiecTBa, 00pa3oBaHHbIE ITUMHU HJIEMEHTAMHU.
Oxkcuapl U TUAPOKCHUIBI yIiiepoja M KpeMHHus. BaxHeliinme conu yroibHOW M KPEMHHUEBOH KHCIOT.
CuiMkaTHasi IPOMBILUIEHHOCTD.
Ianorennl. OOmmIass XxapakTepUCTHKA TaJIOTEHOB Ha OCHOBAaHWHM WX ToJiokeHUst B I[lepmommueckoit
cucreMe aemeHToB J.M.MeHeneeBa u CTpOEHHs aTOMOB. ['aJloreéHbl — MPOCTHIE BEILECTBA: CTPOCHUE
MOJIEKYJI, XMMHUYECKHE CBOMCTBA, MOJYyYECHHE W NPUMEHEHUE. BakHelne COeIUHEHNs TaJIOr€HOB, UX
CBOICTBA, 3HaU€HUE U NpuMeHeHue. ['anorensl B npupojae. bruomornyeckas poib rajJoreHos.
Xaabkorenbl. OOmas XxapakTepruCTHKa XaJIbKOTCHOB HAa OCHOBAaHWHU WX MOJOKeHHs B I[lepmonnueckoi
cucreMe ayemeHToB J[.M.MeHneneeBa U CTpoeHUs aroMOB. XaJbKOT€Hbl — IIPOCTBIE BEIECTBA.
Annorponusi. CTpoeHHE MOJIEKYJ aUIOTPONHBIX Moaudukanuii W ux cBoWcTBa. [lomydeHue wu
pUMEHEHHE KUCIIOPOJIa U Cepbl. XaJIbKOT'€Hbl B IPUPOJIE, UX OMOIIOTHYECKask POJib.
JuiemeHTbl VA-rpynnbl.O0mmas XapakTepuCTHKa JJIEMEHTOB J3TOM TIpymnmbl HAa OCHOBAaHUU HX
nosioxkeHus: B Ilepuoanueckoit cucreme snementoB J.M.MenneneeBa u ctpoeHuss atomoB. CTpoeHue
MOJIEKYJIBI a30Ta M aJUIOTPOIHBIX Moaudukanuii pocdopa, nx ¢uznyeckue U XUMHUUYECKUE CBOICTBA.
Bonoponnbie coeaunenust anemenToB VA-rpynnbsl. Okcuasl azora u (pocdopa, COOTBETCTBYIOLINE UM
kucaotel. Conu 3Tux KuciaoT. CBOMCTBA KUCIOPOJHBIX COeNMHEHUH a3oTa U Qocdopa, UX 3HaAUECHUE U
npuMeHeHue. A3ot 1 pocdop B mpupoe, uX OMoIorndecKas pob.
JuiemenTtbl IVA-rpynnbl. OOmasi xapakTepUCTHKA 3JIEMEHTOB 3TOH TIpYIIbl Ha OCHOBAaHMM HX
nonoxxeHus B Ilepuoanueckon cucreme aneMenToB J.M.MeneneeBa u cTpoeHuss aTOMOB. YTJIEPO U €r0
ayutorpornusi. CBOMCTBA aJUIOTPONHBIX Moau(UKanuii yriepoja, ux 3HadeHue u npumeHenne. OKCUIbl 1
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TUAPOKCHUIBI YIIIepoaa U KPEMHUSA, UX XUMHUECKUE CBOMCTBA. CONM YroJbHON U KPEMHHUEBBIX KUCIIOT, UX
3HaueHue u npumeHenue. [IpupomooOpa3syromas poiab yriaepoaa A )KMBOW M KPEMHUS NIl HEXUBOU
HPUPOJBI.
d-Onemenmot
Ocob6ennoctu crpoenust atToMoB d-3nemenToB (IB-VIIIB-rpymnm). Meas, nuHK, XpoMm, Kee30, MapraHell
KaK TPOCTBhIC BEIIECTBA, MX (U3NYECKUE W XUMHYECKHE CBOWCTBA. HaxoXXJeHWE 3TUX METAIOB B
npupoje, ux noiaydeHue u 3HadeHue. CoequHeHust d-3IEMEHTOB C Pa3IMYHBIMU CTEHICHSIMH OKHUCIICHHUS.
Xapaktep OKCUJIOB U THJIPOKCUIOB 3THX 3JIEMEHTOB B 3aBUCMOCTH OT CTEIICHU OKUCJICHUSI METalIa.
Jemoncmpayuu Konnekyy NpocThiX BEeHIeCTB, 00pa30BaHHBIX 3JIEMEHTAMH Pa3IMYHbIX JIEKTPOHHBIX
cemeiictB. Komnekiuu MuHEpasoB © TOpPHBIX mopoAd. [lomydeHune amioTpOINHBIX MOAU(DUKAIIA
KHCTI0poJia, cephl, hocdopa. XUMHUUYECKHE CBOMCTBA BOAOPOJA, KHCIOpoaa, cephl, (hocdopa, raloreHos,
yraepona. OKcUIbl cephl, a30Ta, YIJepoja, >Kelie3a, MapraHiia, MEAW C Pa3IMYHbBIMU CTENEeHSIMU
OKHCJICHUs, UX CBOMCTBA. ['MAPOKCHUIBI cepbl, XpOMa, MapraHiia, *ene3a, MeAu, aTlOMUHUS U LIMHKA, UX
MOJIyYeHUE U XUMUUYECKHE CBOMCTRBA.
Jlabopamopuwie onvimer V3yueHue cBONCTB MPOCTHIX BELIECTB U COCAUHEHUN S-3JIEMEHTOB. 3yueHue
CBOMCTB IPOCTBIX BELIECTB M COCAMHEHUH P-2JIE€MEHTOB. l3ydeHue CBOMCTB IPOCTBIX BELIECTB U
coequHeHUH d-3IIeMEHTOB.
Ilpakmuueckue 3anamusa llonydeHue THAPOKCUIOB ATIOMUHUS M IIMHKA; UCCIEIOBAaHUE UX CBOWCTB.
[Tomryuenue u vccaen0BaHUE CBOMCTB OKCUIOB Cepbl, yrieponaa, pocdopa.

1.13. Xumus 6 srcuznu obuecmesa
XuMHSI ¥ NMPOU3BOACTBO. XUMHUYECKAs MPOMBIIUIEHHOCTh U XUMHUYECKUE TeXHOJOoruu. Celpbe AJid
XUMHUYECKON TMPOMBIIIICHHOCTH. Boa B XMMUYECKON MPOMBIIUICHHOCTU. DHEPTUs JJIsi XUMHUYECKOTO
NpOU3BOACTBA. HayuHble NPUHUUIIBI XMMHYECKOTO IPOU3BOACTBA. 3alllTa OKPYKAIOIIEH cpelnbl U
oXpaHa TpyJda MPU XUMUYECKOM Mpou3BOACTBE. (OCHOBHBIE CTaAMU XUMHYECKOrO MPOU3BOJICTBA.
CpaBHeHME NPOU3BOICTBA AMMHAKa U METaHOJA.
XuMHsl B CeJbCKOM XO03slicTBe. XHMHU3AIMs CEJIbCKOr0 XO35MCTBA M €€ HampaBieHus. PacteHus u
MOYBa, MOYBEHHBIN MOTJIOMIAOIINN KOMILIEKC. Y A00peHUs U UX Kiaccupukanus. XUMUYECKUE CPEJICTBA
3amMThl  pacTeHuid. OTpUIlaTeNbHBIE TOCIAEACTBUS NPUMEHEHHUS TECTUIMIAOB U 00ophda C HUMH.
Xumu3anus )KMBOTHOBOJCTBA.
XuMusi u 3Kojgorusi. XUMHUYECKOE 3arps3HeHue OKpyxkawmier cpenbl. Oxpana ruapocdepsl ot
XUMHYECKOro 3arpsisHeHus. OxpaHa TOUYBBI OT XMMHUYECKOro 3arpsisHeHus. OxpaHa atmocdepsl OT
XUMHUYECKOTo 3arpssHeHus. OxpaHa ¢iopbl U (ayHbl OT XUMHUYECKOTO 3arps3HeHus. buorexunonorus u
TE€HHAasl NHKEHEePHSL.
Xumus B 0bITy. Jlomamuss anteka. Moromue u yuctsmme cpeactBa. Cpenactsa 60pbObI ¢ OBITOBHIMU
HaceKkoMbIMU. CpeAcTBa JIMYHOM TUTHEHbl U KOCMETUKM. XHMHS M NUIa. MapKUpOBKH YIaKOBOK
MUNIEBbIX U TUTHEHUYECKUX MPOJYKTOB M YMEHUE MX UWTATh. DKOJOTHS JKWIWIIA. XUMHS U T€HETHUKa
YEJIOBEeKa.
Jlemoncmpayuu Monenu TPOU3BOJICTBA CEPHOM KHCIOTHI W amMmuaka. Kommekmus ynoOpeHui u
necTuruoB. OOpasiibl cpeicTB OBITOBOM XUMHH U JICKAPCTBEHHBIX MPEMapaTOB.
Ilpakmuueckue 3anamus O3HAKOMJICHHE C KOJUICKIIMEH yIOOpEeHHM W mecTUIuaoB. O3HAKOMIICHUE C
oOpasiamu cpeicTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX MPENapaToB.

2. Opranuyeckasi XuMms
2.1 Ilpeomem opeanuueckou xumuu. Teopusi cmpoeHusi Op2aHu4ecKux coeOUHeHull

IIpeamer opranuveckoid xumum.IloHsTHE 00 OpraHMYEecKOM BEUIECTBE U OPraHMYECKOW XHMMH.
KpaTkuii ouepk uctopuu pa3BUTUSI OpraHuyecko xumuu. Buramuszm u ero kpymenue. OcobeHHOCTH
CTPOEHMS OPraHUYECKUX coenHeHni. KpyroBopot yriepona B mpupoe.

Teopust cTpoeHusi opraHmyeckux coeaumHeHuit A.M.Byrtieposa.llpeanocsuiku co3gaHUATEOpUH
ctpoeHus. OCHOBHBIE TIOJI0KEHUS Teopuu cTpoeHus A.M.bytiepoBa. XuMHUeCcKOe CTPOEHUE U CBOWCTBA
oprannyeckux BemectB. Ilonatue 00 wus3omepun. CrnocoObl OTOOpPaXKEHUS CTPOEHUS MOJIEKYJIbI
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(bopmynbl, Monenw). 3HaueHue Tteopun A.M.byTiepoBa s pa3BUTHS OPTaHMYECKOW XUMHH M
XUMHUYECKHX IIPOrHO30B.

Crpoenue aroma yriaepoja. DJIEKTPOHHOE 00JaKo M OpOuUTallb, S- U p-OopOUTANU. DJIEKTPOHHBIE U
ANIEKTPOHHO-Tpaduueckue (GOpMyNIbl aToMa yriiepoJa B OCHOBHOM U BO30YXIEHHOM COCTOSHHSIX.
KoBasieHTHass XxumMHuecKasi CBsI3b U €€ KJIacCHU(pUKaIMs 110 CIoco0y NepeKpblBaHus opourtanet (- u m-
csi3n). Ilonsatme rubOpummzanuu. Pasnuynable Tumsl rubpuamsamuu U (Gopma aToMHBIX opOuTanei,
B3aMMHOE OTTAJKUBAaHHE TMOPUAHBIX OpOUTATIEeH U UX PACIIONOKEHHE B IPOCTPAHCTBE B COOTBETCTBHH C
MUHUMYMOM SHEpruu. I'eoMeTpusi MOJIEKy BELIECTB, OOpa30BaHHBIX aTOMaMH YIJIEpOAa B pa3iIMYHbIX
COCTOSIHUSIX THOPHIU3ALIH.

Knaccudukanus opranndeckux coegunennii.Knaccupukanus opraHmyecKix BEIIECTBB 3aBUCUMOCTH
0T cTpoeHus yriepogHod uenu. [lonsrtue ¢yHkuuoHambHON rpynnsl. Knaccugukanus opraHu4eckux
BEIIIECTB 110 TUITY (DYHKIIHOHAILHOW TPYIIIHL.

OcHOBBI HOMEHKJIATYPBbI OpraHHYecKHuX BeulecTB. TpuBnanpHbleHa3BaHus. PalinonanbHas
HOMEHKJIaTypa Kak mnpexamectBeHHuna HoMmeHkiatypel [UPAC. Homenknatypa IUPAC: npunuuiel
0o0pa30BaHUs Ha3BaHUM, CTApPIIMHCTBO (YHKIMOHAJIBHBIX TPYII, MX OOO3HAaYeHHE B MNpePHUKcax U
cy(dukcax Ha3BaHUI OPraHUICCKUX BEIICCTB.

Tunbl XMMHYECKHX CBsi3eil B OPraHN4YecKHX COeJUHEeHUsAX U cnocolbl ux paspbiBa.Knaccudukanus
KOBAJIEHTHBIX CBA3€H 10 3JIEKTPOOTPULIATEIIBHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY MEpeKpbIBaHUS
opOutanel, KpaTHOCTH, MeXaHuU3My oOpa3oBaHus. CBS3b HPUPOABI XUMHUYECKOW CBSA3M C THUIIOM
KPUCTAJIIMYECKON pPEIIETKH BELIECTBA U €ro (U3NYECKUMHU CBOMCTBAMH. Pa3pbIB XMMHUYECKON CBS3M Kak
nporecc, oOpaTHbI ee 0Opa3zoBaHHIO. ['OMOIMTHYECKMH W TE€TEepPOJIMTHYECKUI pa3pbiBbl CBS3€H, UX
COIOCTaBJICHHE C OOMEHHBIM M JOHOPHO-aKUENTOPHBIM MEXaHU3MaMu HX oOpa3zoBanus. [lonsTue
CBOOOHOIO pajiKalla, HyKJI€O(PHIbHON U 3JeKTPO(PUIBLHON YaCTULIBI.

Kuaccupukanuss peakumii B opraHuyeckoil xuMuM.lloHsTHe O THMHax M MEXaHU3MaxpeakUud B
opranundeckoil xumuu. Cybcrpar u pearentT. Knaccupukanus peakiuii Mo M3MEHEHHUIO B CTPYKTYpe
cyOcTpara (IpucoeqHEHNE, OTUIEINIEHUE, 3aMEelLeHIe, U30MepU3alltsl) U THUIy peareHra (paauKalibHble,
HyKJeo(puibHbIe, 3yeKTpoduibHble). Peakunn mnpucoeaunenus (An, Ag), snmumuHupoBanus (E),
3amemeHust (Sg, Sy, Sg), M3oMmepm3anuu. Pa3HOBUAHOCTH peakIUid Ka)JI0Tro THIA: THAPUPOBAHUE H
JeTUAPUPOBaHME, TaJOr€HUPOBAHME U JEeTaloreHUpOBaHME, TUApaTalus W JAeTHApaTanus, THIPO-
raJIoreHUpOBaHKE u JeTUIpOrajJoreHupoBaHue, MOJINMEpU3ALHS u MOJINKOHACHCALINS,
neperpynnupoBka. OcoOeHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl B OpraHUYeCKONH XUMHH.
CoBpemeHHbIE NMPeICTABJIEHUS] 0 XHMHYECKOM CTPOEHHMH OPraHNYecKUX BellecTB.

OcHOBHBIE HampaBlieHUs] pPa3BUTHS Teopun crpoeHuss A.M.Byrnepoa. M3omepus opraHmdeckux
BeuiecTB M ee BuAbl. CTpPYKTypHass M30MEpHUs: MEKKIAcCOBas, YIJIEPOJHOTO CKEJeTa, IOJIOKEHUs
KpaTHOM cCBs3W M (yHKUMOHANBHOM rpynmbl. IlpocTpaHcTBeHHass H30MepHs: TIeOMEeTpUYecKas H
ontuueckas. [loHsTHe acummeTpuyeckoro eHTpa. buonormueckoe 3Hau€HHWE ONTHYECKONW HM30MEPHH.
B3anMHOe BiIMsiHME aTOMOB B MOJIEKYJaX OpPraHMYECKHUX BELIECTB. DJIEKTPOHHBIE YPQPEKThl aTOMOB U
aTOMHBIX TpYOHo B OpraHUYecKUX MoJiekynax. WHaykunoHHbIH 3¢¢eKT, MoN0KUTEIbHBIH U
OTpHUIATENbHBIN, ero 0cOOeHHOCTH. Me3oMepHbIl AP hekT (3P PEeKT conpsiKeHus ), ero 0COOEHHOCTH.
Hemoncmpayuu

Komnekiuu opraHudeckux BemeCcTB (B TOM 4YHCIE JIEKAPCTBEHHBIX MPENapaToB, KpacHuTesei),
MaTepuaioB (MPUPOAHBIX U CHHTETUYECKHX KaydyKOB, IJIACTMACC U BOJIOKOH) M M3JENIUN U3 HUX (HUTEH,
TKaHeH, OT/IeJIOUHBIX MaTEPUATIOB).

Mogemun monexkyn CHg, CoHi, CoHz, CeHg, CH30H — mapoctepkHeBble W oObeMHBIC. Mozenu
OTTAJIKMBAHUS THOPUAHBIX OpOUTAIEH C MOMOIIBIO BO3AYIIHBIX IIAPOB.

B3aumoneiicTBue HaTpuUs C 3TaHOJIOM U OTCYTCTBHE B3aUMOJIEHCTBUS C TUATUIIOBBIM 3(pUpOM.

OnbITHl, MOATBEPXKIAIOIINE HATTMYNE (PYHKIIMOHAIBHBIX TPYII Y COeIMHEHUN PA3IMUYHbIX KIaCCOB.
Jlabopamopnuwtii onetmlI3roTOBIICHHE MOJEIEH MOJIEKYJ — TMPEICTABUTENICH  Pa3JIMYHBIX KJIAaCCOB
OpPraHMYECKUX COECIUHEHUM.

Ilpakmuueckue 3anamus. O6HapyXeHUE yIiaeposa U BOAOPOJa B OPraHMUECKOM COEJMHEHUH.
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2.2. Ilpeoenvubie yene6000poobl

T'omouiornyeckuii psag anka”oB.Ilonarue 06 yrieBogoponax.OcoOEHHOCTH CTPOCHUSAIPENEIBHBIX
YIJIE€BOJOPOAOB. AJKaHbBl KaK MPEICTABUTENM INPENEIbHBIX YIJIEBOAOPOAOB. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl METaHa M JAPYruX ajJKaHOB. ['OMoJIOrHYECKUi psii U U30MEpPUs
napadunoB. HopmanbHOoe M pa3BeTBIEHHOE CTpOEHHE YriepoAHoi nenu. HomeHknarypa ankaHOB U
AIKUIIBHBIX 3aMecTuTesne. Gusnueckue CBONCTBA alKaHOB. AJIKaHbI B IPUPOJIE.
XumMuyeckue CBOMCTBA ankanoB.PeakunnSg-tuna:ranorearnpoBanue(padoreiH.H.CemeHoBa),
HuTpoBaHue 1o KoHoBanoBy. MexaHU3M peakluu XJIOPUPOBAHMS alKaHOB. Peakuuu neruapupoBaHus,
TOPEHHUsI, KATAIUTUYECKOTO OKUCIEHUSA alIKaHOB. KpEKMHIajkaHOB, pa3IMYHbIE BHJIBl KpPEKHUHTA,
IIPUMEHEHNE B IPOMBIIIIEHHOCTH. [IMponu3 u KoHBepcusl MeTaHa, N30MEPU3ALIUs AJIKaHOB.
[IpumeHenne U crnocodbl MoJydeHuss ajakaHoB.OOjacTu MpUMEHEHHs ajkaHOB. [IpomblllieHHBIE
CHOCOOBI MOJIyYEHHSI AJTKAaHOB: TIOJIYYEHUE U3 MIPUPOJHBIX HCTOUHHKOB, KPEKUHT Mapa(uHOB, MOITydYeHUE
CUHTETHYECKOTO OeH3uHa, razudukanus yrias, TuIpupoBaHueankaHoB. JlabopaTopHbie CIOCOOBI
IOJIyueHUs AJIKaHOB: cUHTE3 Broplia, nekapOokcuinpoBaHue, THIPOIn3 KapOouia alTtOMUHHUSL.
Huknoankanbl.l'oMonorndeckuil ps U HOMEHKJIATypa LUKIOATKaHOB,uxooOmasdopmyna. [lonstue o
HANpPsDKEHUU LMKIIA. VI30Mepus LUKIOAIKaHOB: MEXKJIAacCcoBasi, YIJIEPOJHOrO CKeJleTa, FeOMeTpHUIecKasl.
[Toryuenue u Qu3nyeckue CBOMCTBA IIMKIOATKAHOB. XUMUYECKHE CBOMCTBA IHUKIOANKaHOB. Crienuduka
CBOMCTB IMKJIOAJKAaHOB C MajJblM pa3MepoM LuKIa. Peakuuu npucoequHeHUss U PpaguKalIbHOIO
3aMEeIICHMUS.
Hemoncmpayuu
Mopnenu MoneKkya MeTaHa, IPYrHMX alKaHOB, Pa3IMYHBIX KOHQOpMAaIUil LUKIOTrekcaHa. PacTBopeHue
napaduHa B OCH3MHE U HCTIApEHUE PACTBOPUTENSI M3 CMECH.
[InaBnenue mapaduHa 1 €ro OTHOIIEHHE K BOJE (pacTBOPUMOCTb, IJIOTHOCTh, cCMaurBaHue).Pa3znenenue
cMecH 0€H3MH—BO/Ia C TIOMOLIBIO JEJIUTEIbHON BOPOHKHU.
['openue meTtaHa, pornaH-0yTaHOBOW cMecH, MapauHa B YCIOBUSAX U30BITKA U HEAOCTATKa KUCIOPOAA.
B3pblB cMecu MeTaHa ¢ BO3AYXOM M XJIOpPOM. BoccTaHOBIEHHE OKCHIOB TSDKEIBIX METAJIOB
napaduaoM.OTHOIIIEHHE IUKIIOTeKCaHa K OPOMHOM BOJIE M pacTBOPY MEpPMaHraHaTa Kallus.
Jlabopamopnuvie onvimut
N3roroBienune Mojieaeil MOJIEKYJ aIKaHOB U TaJIOT€HAJIKAHOB.
N3roroenenune napadpuHUpOBaHHOM OyMaru, UCIBITAHUE €€ CBOWCTB: OTHOUIEHMSI K BOJIE U JKHUPaM.
OOHapyXeHue BOJBI, CaXM, YIJIEKUCIOr0 ra3a B NpPOAYKTax ropeHus cBedd. O3HAKOMIIEHHE CO
CBOMCTBaMM TBEpABIX MapaUHOB: IUIABIEHUEM, pPACTBOPHUMOCTBIO B BOJAE€ M OPraHUYECKUX
pPacTBOPUTENAX, XUMHUYECKOH WMHEPTHOCThIO (OTCYTCTBMEM B3aWMOJAEUCTBUS C OpPOMHON BOJOM,
pacTBOpaMu IepMaHIraHaTa Kajus, THAPOKCUAA HaTPUsI U CEPHON KUCIIOTHI).
IlIpakmuueckoe 3anamue
[lonyyenne MeraHa W M3y4EHHE €ro CBOICTB: IOpeHUs, OTHOLIEHHS K OpPOMHOM BOJE€ M pacTBOpPY
nepMaHraHara Kajiusl.

2.3. Dmunenosvie u Ouenoguvle yenes000poobl
I'oMoJiornyeckunii psig aJKeHOB.DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJBIITUIICHA U
ankeHoB. ['omonornueckuil psin u oOuias ¢opmysa ajkeHoB. M3omepusi 3TUICHOBBIX YIJIE€BOJOPOIOB:
MEKKJIACCOBAsi, YTJIEPOJHOTO CKEJeTa, IMOJIOKEHHUs] KpaTHOM CBs3M, reomerpuueckas. OcoOeHHOCTH
HOMEHKJIATypbl 3TUJICHOBBIX YIJI€BOJOPOIOB, Ha3BaHUs BaKHEUIIUX paaukanoB. Ou3nyeckue cBOWCTBa
AJIKEHOB.
XHuMHYeCKHe CBOMCTBA AaJKeHOB.DJIEKTPOPWIbHBII XapakTep peakiuil,CKIOHHOCTBK pPEeaKIHsIM
MPUCOCIUHEHUS, OKHUCIEHUs, mnoiaumepusauuu. IlpaBuino MapkoBHUKOBA UM €ro 3JIEKTPOHHOE
o0ocHoBaHue. Peakuuu rajgoreHHUpoOBaHUS, TUIPOTAIOTEHUPOBAHUS, THApPATAlUH, TUIPUPOBAHUS.
Mexanusm Ag-peakuuid. [lonstue o peakuusax noaumepusanuu. ['opeHue ankeHoB. Peakunu okucieHus
B MATKHUX U KECTKHX ycioBuUsiX. Peakius Barnepa u ee 3HaueHue Juisi OOHApYKEHUsI HETPEAETbHBIX
YIJI€BOIOPOAOB, IOTYyYEHUS TIUKOJIEH.
IIpumMeHeHne U cMOCOOBLI MOJyUYeHHsI AJKeHOB.lIcroap30BaHNE BBICOKOW PEaKIIMOHHOWCIIOCOOHOCTH
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AJIKEHOB B XWMHYECKOW MpOMBINUIEHHOCTH. [IpuMeHeHne stuneHa u mnponwieHa. lIpomeinuieHHbIE
CHOCOOBI MOJTyYSHHsI alTKeHOB. Peakuuu neruipupoBaHus U KpEeKWHTa ankeHoB. JlabopaTtopHbie criocoObl
MOJIyYEHUS AJIKEHOB.
Aaxanuenblllonarue u Kiaccupukanys TUSHOBBIX YIJICBOJOPOJOB IO B3aUMHOMY PACIIOI0KEHHUIO
KpaTHBIX CBsa3eil B MoJekyne. OCOOEHHOCTH JJIEKTPOHHOTO M IMPOCTPAHCTBEHHOI'O CTPOCHUS
CONPSIKEHHBIX NTUEHOB. IIoHATHE O T-21€eKTpOHHOM cucteMe. HoMeHKIaTypa JUEHOBBIX YITIEBOJOPOIOB.
Oco0eHHOCTH XMMHYECKUX CBOWMCTB COMPSIKEHHBIX JUEHOB KaK CIEACTBUE UX 3JIEKTPOHHOTO CTPOCHHS.
Peakuuu  1,4-npucoequnenusi.  Ilomumepusauuss  aueHoB.  CrnocoObl  MOJYYEHHS]  JUEHOBBIX
yriaeBonopoaos: pabotsl C.B.JIebenesa, neruapupoBaHye anKkaHoB.
OcHOBHbIE TOHSATHS XHMHHM BBICOKOMOJICKYJISIDHBIX COeJlMHeHHH (Ha mpuMepe NPOIYKTOB
NMOJIMMEPHU3ALMH AJTKEHOB, AJKAAHEHOB M HMX IaJOreHIpoUu3BOAHBIX).MOHOMED,TOIUMED, peaKLus
MOJIMMEPU3ALUH, CTEIICHb MOJUMEPU3ALNH, CTPYKTYPHOE 3BEHO. THIIBI ITOJIMMEPHBIX LIETICH: JINHEHHBIE,
pa3BeTBiIEHHbIE, clinuThie. [loHsATHE O cTepeoperymnspHbx nonumepax. [lonumepsl TepMOIUIACTUYHBIE U
TepMopeakTuBHbIE. [IpencraBinenue o miactMaccax U acroMepax. 11ogmMaTHIEH BBICOKOIO M HHU3KOIO
JaBjieHus, ero cBoictBa u mnpumeHenue. Kartammuzatopsl Ilurnepa—Harra. Ilonmunponunen, ero
IpUMEHEHHE U CBOMcTBa. [ anoreHcoaepxkamiue MoiauMepsl: TeQUIOH, MOJMBUHMIXJIopuA. Kayuyku
HaATypaJlbHbIN U cuHTeTndeckue. Cononumepsl (OyTaIueHCTUPOIbHBIN Kayuyk). Bynkanu3zanus kaydyka,
pe3uHa 1 500HUT.
JemoncmpayuuMonenu MOJEKyldl CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEpPOB aJKEHOB U
ankaaueHoB. Komnekuus «Kayuyk u pesuna»./lenonumepusanus kaydyka. CrymeHue MIEYHOIO COKa
Kay4yKOHOCOB (MOJI04asi, OJyBaHUYUKOB, PUKYCA).
Jlabopamopnvie onvimeiOOHapYKEHUE HENPENEIbHBIX COCAUHEHMH B KEPOCHHE, CKHIIHUJApE.
O3zHakomMyeHHe ¢ oOpas3lamu IMOJMATUIICHA M monumnponuieHa. Pacrmo3naBaHue oOpasloB alkaHOB U
AJIKEHOB.
Ilpakmuueckue 3anamuallonydeHnue >TWieHa JerujapaTaluMeid S3TUIOBOro cnupra.BzaumopeiictBue
3THJIEHa ¢ OpOMHOI BO/IOM, pacTBOpPOM NepMaHraHata kanus. CpaBHEeHUE IUIAMEHU 3TUJIEHA C TUIaMEHEM
IpeeNbHBIX YIIIEBOAOPOAOB (MeTaHa,IponaH-0yTaHOBOM cMecH).

2.4. Ayemunenoswie y2ne6000pobl
I'omonornyeckuii psAax aJKHHOB.DJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE AalleTWJIEHAW APYTUX
ankuHOB. ['omonormueckuit psnx u obmas ¢opmyna ankuHoB. HoMeHKiaTypa alleTHUIEHOBBIX
yriieBoaopoAoB. M3omepus MexXKIaccoBas, yriepogHOro CKEJIEeTa, MOJI0KEHHU KPaTHOU CBSI3H.
XuMHn4ecKue CBOICTBA U NMpPUMeHeHUe AJKMHOB.OCOOCHHOCTH PEaKIUi MPUCOCIUHEHUSIIO TPOMHOM
yraepoa-yraepoaHoi  cBsa3u.  Peakmus  Kydeposa. IlpaBmiio MapkoBHHMKOBAa INPUMEHHMTENBHO K
anetusieHaMm. [lonBMKHOCTH aToMa BOJIOpoJa (KHUCIOTHBIE CBOMCTBA alKWHOB). OKHCIIEHHE AIKHWHOB.
Peakuus 3enunckoro. I[IpuMeHeHne aneTUiIeHOBbIX yriaeBoaopoaoB. [lonuBuanmanerar.
IMosnyuenne ankunos.IlonydeHune areTuneHa NMpoIM30M METaHa U KapOUIHBIM METOJIOM.
JemoncmpayuuMosienn MoJIeKyJbl alleTWieHa U Apyrux ankuHos.IlomydyeHue aneruneHa u3 xapouna
KaJbIUs, O3HAKOMJIEHHE C (PU3NYECKMMH M XMMHUYECKHMHU CBOMCTBAMU alleTHJIEHA: PACTBOPUMOCTHIO B
BOJIE, TOPEHHEM, B3auMoO/IeiicTBHEM ¢ OPOMHON BOJIOM, pacTBOPOM NEpPMaHraHaTa Kajus, COJISIMU MEAH
(I) m cepeOpa.
Jlabopamopnutii onviml13roToBIeHNE MOAEIEN MOJIEKYJI AJIKUHOB, UX U30MEPOB.

2.5. Apomamuueckue y2ne8000poovl
I'omosormueckuii psax apeHoB.beH3051 Kak npeACTaBUTENb apeHoB.Pa3BuTue mnpencraBieHUil o
cTpoeHnn OeH3osa. CoBpeMEHHBbIE MpPENCTaBICHHSI 00 AJIEKTPOHHOM M IMPOCTPAHCTBEHHOM CTPOECHUU
6enzona. OOpa3oBaHHE apOMaTHYECKOM m-cucTeMbl. ['omosiorn OeH3071a, MX HOMEHKJIATypa, oOmas
dopmyna. Homenknarypa aasi 1M3aMEeHHBIX MPOU3BOAHBIX O€H301a: opmo-, Mema-, napa-pacroyiokeHne
3amectureneil. Du3ndeckue CBOMCTBA APEHOB.
Xumuyeckue cBoiictBa apeHoB.[Ipumepbl peakuuil 31eKTPOPUIBHOTO 3aMelIeHUs:TajJoreHUPOBaHuS,
ankwiupoBanust  (katanusatopel  Dpunens—Kpadrca), HuTpoBaHus, cynbpupoBaHus. Peakuun
TUAPUPOBAHUS M MPHUCOSAMHEHMs XJiopa K OeH301y. OCOOEHHOCTH XMMHUYECKHX CBOMCTB T'OMOJIOTOB
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Oenzona. B3aumHOe BIMSHHME aTOMOB Ha TMpUMEpPEe TOMOJIOTOB apeHoB. OpueHTanuss B peakIusx
anekTpoduinbHoro 3amenienusi. Opuenrtantsil u Il pona.
IlpumeHenne u mojydeHue apeHoB.lIpupoaHbIE HCTOYHMKM apOMaTUYECKHX YIIIE€BOAOPOIOB.
Apomaruzanys ajJKkaHOB U LHUKIOAIKAHOB. AJIKWJIMPOBAaHKE OEH3071a.
JemoncmpayuulllapoctepkHeBble M 00bEMHBIE MOJEIM MOJIEKY1 O€H30ila M €ro TOMOJIOTOB.
Paznenenne cmecu OEH301—BOAA C TIOMOIIBIO JIETMTEIHHOW BOPOHKH. PacTBopsitomasi criocoOHOCTH
OeH3oia (IKCTPAKIUS OPraHUYEeCKUX U HEOPTraHUYECKUX BEUIECTB OCH30JI0M M3 BOJHOIO pacTBopa Hoja,
KpacuTeneil; pacTBOpeHHEe B OCEH30Ji€ BEIIECTB, TPYAHOPACTBOPUMBIX B Bojae (cepbl, OeH30iHOI
kuciothl).l'openre Oenzona.OTHomeHne OeH307la K OpOMHOM BOJE, pacTBOPY IEpMaHraHata Kallus.
[onmyuyenne HuTpoben3ona.O3HaKoMIIeHHE ¢ (PU3MUECKUMH CBOWCTBAMH apOMATHYECKUX YTIIEBOJIOPOJIOB
¢ ucrnosb3oBanueM pactBopurens «ConbBeHT». M3roToBieHne U UCIOIb30BaHUE MPOCTENIIero mpubdopa
st xpomarorpaduu.llonyuenue OeH30ma IekapOOKCHIUPOBaHUEM OCH30MHON KUCHOTHL. [lonydenune u
paccioeHue SMyJbCcHUM OeH3osna ¢ Bogod. OrtHomieHue OeH3o07da K OpOMHON BojAe M PacTBOpY
NepMaHraHaTa KaJjus.

2.6. Ilpupoomnsvie ucmounuxu yene000po0os
HedrTs.Haxoxnenne B mpupone,coctaB U (pu3nmyeckue cBoiicTBa HePTHU.TOIIMBHO-?HEPreTUYECKOE
3HaueHue HedTu. [Ipomeimennas nepepadorka Hedtu. Pektrdukanus HedTH, OCHOBHBIE (Dpakiuu ee
paszeneHus, UxX Ucrolib3oBanue. Bropuunas nepepadorka HepTenpoaykToB. PekTudukanus Masyra mnpu
yMeHbIlIeHHOM JaBnieHuu. Kpekunr nedrenpoaykro. Paznuunsie Buabsl kpekunra, padotst B.I.1llyxoBa.
W3omepuzamust  ankaHOB.  AJKMJIMPOBAaHWE  HEMPENCNIBHBIX  YIJIEBOJOPOJOB.  PudopmuHT
HedTenpoaykToB. KauecTBo aBToMOOMIIBHOTO TOILIMBA. OKTaHOBOE YHCIIO.
IIpuponubiii U nonyTHbIN HedTAHON rasbl.CpaBHEHHE COCTaBa MPHUPOJHOIO M MOMYTHOIOTa3oB, UX
MPaKTUYECKOE UCIIOJIb30BAHUE.
Kamennblii yrosib.OCHOBHBIE HallpaBJIEHHS HCIIOJIb30BaHUA KaMeHHOro yris.KokcoBaHue kaMEHHOIO
yIJis, BaKHEHIIME MPOJIYKThl 3TOrO IMpolecca: KOKC, KaMEHHOYIOJIbHAas CMOJIa, HAJCMOJIbHAas BOJA.
CoenuHeHus, BblIeIseMble U3 KAMEHHOYIOJbHOM cMouibl. [IpoaykThl, moiy4yaemble U3 HaJACMOJIbHOU
BOJIbL. DKOJIOIMYECKHE aCIIEKTHI 100bIUH, TepepabOTKH U UCTIOJIb30BaHHs TOPIOYNX HCKOMAEMBIX.
Hemoncmpayuu
Komnexuust «IIpupogHble HMCTOYHMKH YIIIEBOAOPOJOBY». CpaBHEHHE IPOLIECCOB TOPEHHs HEPTH U
npuposaHoro raza. ObpazoBaHue HeQTSIHON IUIEHKM Ha MOBEPXHOCTH BOJbL. KaTaniuTuyeckuil KpeKUHT
napaduHa (WM KepOCHHA).
Jlabopamopnuie onvimuiOnipeieNieHNEe HATUUNS HENPEENbHBIX YIJIEBOJOPOIOB B OEH3MHE U KEPOCHHE.
PacTBOpHMOCTbh pa3nUUHBIX HE(PTENPOAYKTOB (OE€H3MHA, KEpPOCHHA, U3EIbHOTO TOIUIMBA,BA3ElIMHa,
napaduHa) APyT B JIpyTe.

2.7. I'udpokcunvhble coeOuHenus.

Crpoenne u knaccupukanus cnupros.Kiaccupukanus ciupToB 1o TUIY YIIIEBOJIOPOAHOIO pajnKaa,
YHUCIly THAPOKCWIBHBIX TPYNI W THUIy aTOMa YIJIEPOJa, CBA3AHHOIO C THUIPOKCUIBHOW TPYIIOMH.
DONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHME T'MIIPOKCHIIbHOM rpynmbl. BiusHue cTpoeHus: cnupToB Ha
ux ¢usznyeckue cBorcTBa. MeXMONEKyIspHas BOJOPOJHAs CBA3b. | OMOJOTMUYECKHI Psii MpeeNbHBIX
OJIHOATOMHBIX CIUPTOB. M30Mepusi 1 HOMEHKJIaTypa ajJKaHOoJIOB, UX oOuias Gpopmya.
XuMHYyecKHe CBOHCTBA aJKaHOJ10B.PeakimoHHas ciocoOHOCTh MpeNeNbHbIX OAHOATOMHBIX CIHPTOB.
CpaBHEHUE KHCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPTraHMUECKUX COEIUHEHHM, CONeprKalliux
OH-rpynmy: KHCIOT, OCHOBaHHH, aM{@OTEpHBIX COeIMHEHMH (BOAbI, coupToB). Peakuuwu,
MOJTBEPXKJIAIOLINE KHUCIOTHBIE CBOMCTBa cnupToB. Peakuuu 3amenieHuss THIPOKCUIBHOW T'PYMIIbI.
MexxMomneKynsipHasl AerupaTanus ClupToB, YCIOBUsS 00pa30BaHUs MPOCTHIX 3PUpoB. CrIoxKHBIE d(PUPDI
HEOPraHMYECKUX M OpPraHMYeCKHX KHCJIOT, peakuuu sTepuduxarmu. OKHUCICHHE U OKUCIUTEIbHOE
JNETUIPUPOBAHUE CIIUPTOB.
Cnoco0bl  moJsydyeHusi CcnUpTOB.I'MApOIM3 ramoreHadkaHoB.[ waparanus aJIKEHOB, YCIOBHS €€
npoBeneHus. BoccranoBieHne KapOOHMIBHBIX COETUHEHUH.
OTaesibHbIC NPEICTABUTEIN AJTKAHOJOB.METaHOI,Er0 NMPOMBILIJICHHOE IOJIYyYE€HUE WIIPUMEHEHHE B
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IPOMBINIIIEHHOCTH. buonorndyeckoe neiictBue MetaHona. Cnenuduueckue crnocoObl MOTyYEHUS
ATUJIOBOTO cupTa. PU3HONIOrHYECKOE NEUCTBUE TAHOJIA.
MHoroaromubie ciupThl.M30Mepusi 1 HOMEHKIIATypa NPEICTaBUTENEH IBYX-U TPEX-ATOMHBIX CIIUPTOB.
Oco0OeHHOCTH XHMMUYECKUX CBOMCTB MHOTOATOMHBIX CIIMPTOB, HX KaueCTBEHHOE OOHapyKEHHUE.
OtpenpHble TPEICTABUTENN: ATUICHTIUKONb, TIUIEPUH, CIOCOOBI UX TMOJNy4YeHHS, MPaKTUUYECKOe
IIPUMEHEHUE.
®eHoJ1.DJIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue (eHona. BzauMmHoe BIMSHUE apOMaTHYECKOIO
KOJIbLIa ¥ THUJIPOKCUIIBHOM TPYIIIBI.
XuMuyeckue cBoOicTBa (eHosla KaK (YHKIMS €ro XMMHYECKOro crpoeHus. bpomupoBanue ¢denoia
(kauecTBEHHAas peakius), HAITpOBaHUE (MMKPHUHOBAs KUCIIOTA, €€ CBOWCTBA U puMeHeHue). O6pazoBaHue
OKpalICHHBIX KOMIUJIEKCOB C HOHOM Fe*. [Ipumenenue d¢enona. Ilomyuenue Qenona B
IPOMBIIIIIEHHOCTH.
JlemoncmpayuuMonenun Moniekynl couptoB U (eHosnoB.PacTBOpUMOCT B BOJE  aJKaHOJIOB,
STUJICHIJIMKONSA, TiMiepuHa, (enona. CpaBHEHHE CKOPOCTH B3aUMOJCWCTBUS HATPHUS C 3TAHOJIOM,
MPOMAHONIOM-2, 2-MeTHII-IIponaHoNioM-2, riaulepuHoM. [lonydenue 6pomdTana u3 sTaHona.BeiTecHeHHE
deHona u3 GeHosATa HATPUS YroabHOU KuciaoTou. Peakims pernona ¢ popmanbaerumgom.KadecTrBeHHbIE
peakiuu Ha (eHOJ.3aBHCUMOCTH PAacTBOPUMOCTH ¢eHoJla B BOJE OT TeMmeparypbl. BzammoneiictBue
¢enoma ¢ pactBopom 1menoun.PacriosHaBanue pacTBOpOB (eHoysATa HATPUs W KapOOHATa HATPHA
(6apOoTak BBIABIXAEMOI'O BO3/AyXa WM JEHCTBHE CHIIBHOM KUCIOTHI).Pacro3HaBaHue BOJHBIX PaCTBOPOB
(deHomna 1 rMIepuHa.
Jlabopamopnvie onvimwiPextudukanus cmecu s3TaHoi—Boja.OOHapyKeHHE BOJBI B a3€0TPOMHOU
CMECH BOJIbl U ATHJIOBOTO CIIUPTA.
Ilpakmuueckue 3anamuallzydeHre pacTBOPUMOCTH CHUPTOB B BOJ€.OKHUCIEHUE CIIUPTOB PA3IMYHOTO
CTpOCHHS XpOMOBO# cMeckio. [lorydenne aquatunoBoro 3¢upa. [lonydenue riumepara Meu.
2.8. Anvoecuovl u kemomwl

T'omonornueckne psigbl ajabaeruioB M KeTOHOB.IIoHsATHE O KapOOHMIIBHBIX COEIMHEHUSX.
DJEeKTPOHHOE CTpPOeHHE KapOOHWIIBbHOM Tpynnbl. M3oMepHs U HOMEHKIATypa albJIeruiioB U KETOHOB.
duznyeckue cBOWCTBAa KapOOHUIIBHBIX COETUHEHUH.
XuMHUyecKHe CBOHCTBA aJb/eTHI0B M KeTOHOB.PeakinoHHas CrIoOCOOHOCTh KapOOHMIIBHBIX
coequHeHUI. Peaknuu OKHUCIIEHUS aJbAETUAOB, KaueCTBEHHBIE PEAKLUMU Ha albJCTHAHYI TpYMIy.
Peakuuu nonmkoneHcanuu: oopazoBanue HeHoa0(hopMalIbIETUAHBIX CMOJL.
I[IpumeHeHne u moJiydyeHHe KapOOHMIbHBIX coelnMHeHmni.[IpuMeHeHne anbaeruioB UKETOHOB B OBITY
U TPOMBINUIEHHOCTH. AJBJAETHJbl U KETOHBI B mpupoae (3¢upHble macna, ¢epomonsl). [lomyuenue
KapOOHWJIbHBIX COCIMHEHUN OKUCICHUEM CIIMPTOB, TUApaTaleil aIKUHOB, OKUCIEHUEM YIJIEBOIOPOIOB.
OTnenbHblE MPEICTABUTENM AJIBJETHAOB M KETOHOB, ClEeUU(UYECKHEe CIOCOObl HMX IMOJy4eHHsS U
CBOMCTBA.
HemoncmpayuulllapoctepxHeBble 1 00bEMHBIE MOJEIN MOJEKYN albJeTHAOB U KeTOHOB. [lomyueHue
YKCYCHOT'O aJIbJIETH/1a, OKUCIIEHNE ITaHOIa XpPOMOBOI cMechio. KauecTBeHHbIE peakIui Ha adbJAECTUAHYIO
rpymiy.
Jlabopamopnsie onvimbtOKUCIEHNE YTAaHOJA B TAHAIb PACKAJIEHHOW MEIHOW MPOBOJIOKOH. [lomyuenue
denonopopmanpaeruaHoro noaumepa. Pacnosnasanue pactsopa areToHa u GopMaanHa.
Ilpakmuueckue 3anamuallzyyeHre BOCCTAHOBUTEIbHBIX CBOMCTB aJIbJIETHJIOB: PEAKIUS «CEepeOpPSIHOTO
3epKanay», BoccTaHoBieHue rujapokcuaa menu (I11).Bzaumoneiicteue Gpopmanbaeruia ¢ ruipocyabGuToM
HaTpUS.

2.9. KapboHosvie Kuciomul u ux npou3gooHvle
T'omonornueckuii psig npeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHca0T.IloHsTHE OKapOOHOBBIX
KHCJIOTaX U MX KJIAacCU(pHUKAIM. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIBHON TPYIIIBL.
["omonornyeckuit psia NpeaesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT, MX HOMEHKJIATYpa U U30Mepusl.
MexxMomneKyasipHble BOJOPOJHBIE CBSI3M KapOOKCHIIBHBIX TPYII, UX BIMAHUE Ha (PU3MUECKUE CBOHCTBA
KapOOHOBBIX KHCIIOT.
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XuMHYeCKHe CBOMCTBA KApPOOHOBBIX KHMCJIOT.Peakiyu,iuIIOCTPUPYIOIINE KUCIOTHBIECBOWCTBA U UX
CpaBHEHHE CO CBOHCTBAaMH HEOpraHMYecKuX KHUCIOT. OOpazoBaHHe (DYHKIMOHAIBHBIX MPOM3BOJHBIX
KapOOHOBBIX KHCIOT. Peaknuu stepuduxanyu. AHTUAPUIb KapOOHOBBIX KHUCIOT, UX MOJIy4YeHUE U
MIpUMEHEHUE.
Cnoco0bl MmoJiyyeHHs1 KapOOHOBBIX KHCJIOT. OTAejibHbIEe NMPeACTABUTENN U UX 3HaveHHe.OOmme
CHOCOOBI  MOJYYCHUS:OKUCIIEHUE AaJIKAHOB,AJIKCHOB,IIEPBUYHBIX CIIMPTOB,ANbACTHIOB. BakHeimue
IpEJICTaBUTENIN KapOOHOBBIX KHCIIOT, UX OWOJIOTHYECKas pojb, crienuduueckue crnocoObl MOTydeHus,
CBOMCTBA M IIPUMEHEHUE MYPaBBUHOMW, YKCYCHOM, IaJbMUTHHOBOM U CTEAPUHOBOM; aKpPWJIOBOM U
METaKpUJIIOBO; OJIEMHOBOMH, IMHOJICBOM M JINHOJICHOBOM; IIIaBEJIEBOM; OCH30MHOM KHUCIIOT.
Chaoxnble 3¢upbl.CTpoeHHE M HOMEHKJIATypa CIOXKHBIX 3(QHUPOB,MEKKIACCOBAS HM30MEpUS C
KapOOHOBBIMU  KucioTaMu. CrocoObl MOJMy4eHHs CIOXKHBIX 3QupoB. OOpaTUMOCTh peakIHUU
sTepuduKanuy U (HaKTOpHI, BIUAIONINE HA cMelIeHue paBHoBecusi. OOpa3oBaHuE CIIOKHBIX TOIHI(DUPOB.
[Tonustrnentepedranar. JlaBcan kak mpeacTaBUTENlb CHHTETHYECKUX BOJIOKOH. XMMHUYECKHE CBOWCTBA U
IPUMEHEHHUE CII0KHBIX 3(UPOB.
Kupbr.Kupsl kak cioxsblie 3¢upbl raurnepruHa.KapOoHOBbIE KHCIOTHI,BXOJSIINE BCOCTAB >KUPOB.
3aBUCHUMOCTh KOHCHUCTEHIIMM JKUPOB OT HMX COCTaBa. XHWMHUYECKHME CBOWCTBA JKHUPOB: THAPOJIU3,
OMBUICHHE, TUIpUpOBaHHE. buoloruyeckas poyib KHPOB, HUX HUCIOJIb30BaHHE B OBITY U
MPOMBIIIUICHHOCTH.
Coun kap6oHOBbIX KHCA0T.Mbia.CriocoObl MOMydeHus CoJIeii:B3auMoieiicTBIE KapOOHOBBIX KUCIOT C
MeTaJlJlaMH, OCHOBHBIMH OKCHJAaMH, OCHOBAaHUSIMH, COJIIMM; IIEJIOYHOM THAPOJU3 CIOXKHBIX 3(UPOB.
XUMHYECKUE CBOWMCTBAa coJied KapOOHOBBIX KHCJIOT: THIPOJU3, PEaKIMM HOHHOro oOmeHa. Mbinia,
CYILIHOCTb MOOILEro AeicTBus. OTHOLIEHUE MbUIA K 5KeCTKOM Boje. CUHTETHYECKHE MOIOLINE CPEICTBA
— CMC (nmetepreHTHl), UX MPEUMYIIECTBA U HEJOCTATKHU.
Jemoncmpayuu3HakoMCcTBO ¢ (pU3MYECKUMH CBOMCTBaMHU BaXHEUIIMX KapOOHOBBIX KMCIIOT. Bo3ronka
OeH30MHON KUCIOTHL.OTHOIIEHHE DPA3IUYHBIX KapOOHOBBIX KHUCIOT K Boje.CpaBHenue pH BOAHBIX
pPacTBOPOB YKCYCHOM M COJISHOM KHCJIOT OJMHAKOBOH MojsipHOCcTH.IlonydeHure NpUsSTHO MaxHYIIETo
cnoxHoro 3¢upa.OTHOIIEHHE CIMBOYHOTO, MOACOIHEYHOTO, MAIITMTHHOTO MAcell U MaprapiuHa K OpoMHON
BOJIE U PACTBOPY NIEpMaHraHara Kajusl.
Jlabopamopuvie onvimpiB3auMozaeiicTBue pacTBOpa YKCYCHOW KHCJIOTBI C MAarHUE€M, OKCHAOM IIMHKA,
ruapokcuaoM xenesa (1), pactBopom kap6onara kanus u creapara kanus.O3HaKoMIIEHUE ¢ 00pa3amMu
CIOXKHBIX A(PUPOoB.OTHOILIEHHE CIOXHBIX 3(QHPOB K BOJIE W OpPraHMYECKUM BellecTBaM. BriBeneHue
JKUPHOTO IMATHA C TOMOIIBIO CIOXKHOTO 3¢upa. PacTBOpUMOCTh XUPOB B BOJE M OPTraHUYECKUX
pactBopuTesnax.CpaBHEHHE MOIOIIMX CBOMCTB X0351iCTBEHHOT0 MblIa 1 CMC B 5kecTKOi BoJIE.
Ilpakmuueckue 3anamuaPacTBOPUMOCTb PA3JIMYHBIX KapOOHOBBIX KHCJIOT B Boje. B3aumonelictBue
YKCYCHOM KHCJIOTHI ¢ MeTaiamu. [lomydeHue wn3oamuiioBoro 3¢upa YKCycHOW KUcTIOThl.CpaBHEHHE
CTENEHM HEHACHIIIEHHOCTH TBEPJIOTr0 M JKUAKOro KHUpoB. OMbuieHue xupa. [lonydenwe Mmblnia u
U3Y4YEeHHE €ro CBOWCTB: TEHOOOpa30BaHUS, pEaKIMii HOHHOTO OOMEHa, THAPONN3a, BBIJACICHUS
CBOOOJTHBIX JKUPHBIX KHUCIIOT.

2.10. Yenegooul
Ilonsitue 00 yraesoaax.Knaccuduxanus yriaeBoaoB.MoHO-,qU-U MOJMCAXapHIbIL,IPEACTaBUTEIH
KKJIOM Tpymnmbl YrieBoaoB. buojornyeckas poiib yriaeBOAOB, MX 3HAYEHHE B JKU3HU YEIOBEKAa U
oOuiecTna.
Momnocaxapuabl.CTpoeHHEe M ONTHYECKas H30MepHUs MOHocaxapuaoB.Mx kmaccudukamus mo 4ucmy
aTOMOB yTJIepoJa U mpupoje kapOoHuasHOM rpymnmbl. opmynsr Oumepa u Xeyopea st n300pakeHus
MOJIEKYJT MOHocaxapuaoB. OTHeceHHMe MoHocaxapuioB K D- u L-psany. Baxueiimme npencraButenu
MOHO3.
I'moko3a, cTpoeHue ee MoyieKylbl M (pU3MUECKHEe CBOMCTBa. Tayromepus. XHMHUYECKHE CBOWMCTBa
TJIFOKO3BI: PEAKIMU 110 alIbJIETHAHON Tpymme («CepeOpsHOTro 3epKayiay, OKHUCICHHE a30THOW KHUCIIOTOM,
rUApupoBaHue). Peakiuu TIIOKO3bI KaKk MHOTOATOMHOTO CIHPTAa: B3aUMOJICHCTBUE TIIIOKO3BI C
ruapokcuaoM menu (II) mpu xomMHATHOW Temmeparype W HarpeBaHMH. Pa3zmudHble THMBI OpPOXKEHUS
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(ciupToBOE, MOJNIOYHOKHCIOE). [moko3a B mpupojae. buonorudeckas pojb ¥ NPUMEHEHHE TIIIOKO3BI.
®pyKTO3a KaKk U30Mep TIIIOKO3bl. CpaBHEHUE CTPOCHHSI MOJIEKYJIBI U XMMHYECKUX CBOMCTB TJIIOKO3bI U
bpykTo3bl. DpyKTO3a B IPUPOJIE U €€ OMOIOTUYECKAs POJIb.
[Tento3bl. Pubo3a u nezoxcupu603a Kak NpeAcTaBUTENH albaoneHTo3. CTpoeHre MOJIEKYII.
Hucaxapuabl.Ctpoenue  aucaxapunoB.Crioco6 — couneHeHuss — 1ukioB.BoccranaBnmuBaromme |
HEBOCCTAHABJIMBAIOLIME CBOMCTBA JMcaxapulOoB Kak CIEACTBUE cowileHeHus uukia. CrpoeHue u
XUMUYECKHE CBOMCTBAa caxapo3bl. TEeXHOJOrMYeCKHe OCHOBBI IPOM3BOJACTBA caxaposbl. Jlaktoza u
MaJIbT03a KaK U30MEpPHI Caxapo3bl.
[Mosmcaxapuapl.O0mee crpoenne nonucaxapuaoB.CTpoeHHE MOJEKYJIbl Kpaxmala,amMuio3a Hu
ammiioneKkTuH. PU3NYecKnue CBOMCTBAa Kpaxmaia, €ro HaXOXXJICHHE B MPHPOJIE M OHOIOTHYECKas POJib.
['mukoren. Xumuueckue cBorcTBa Kpaxmaya. CTpOEHHE 3JIEMEHTApHOTO 3BEHA LIEJUII0JI03bl. BriusHue
CTPOCHHUSI TIOJMMEPHOW Ilenmu Ha (U3NYECKHEe M XHWMHUYECKHE CBOMCTBa Iemunono3sl. [wuaponus
LEJUTION03bl, 00pa30BaHUE CIOXHBIX 3(QUPOB C HEOPTraHWUYECKUMHU M OpPraHWYECKUMH KHUCIOTaMH.
[Tonatue 00 HMCKYCCTBEHHBIX BOJIOKHAaX: aleTaTHOM IIeJKe, BHCKo3e. HaxoxaeHue B mpupoae u
Ouosoruveckasi poiib UEJUT0103bl. CpaBHEHHE CBOMCTB KpaxMaia U HEeJUTI0I03bI.
JemoncmpayuuO0pa3upl yriieBogoB U usaenuil u3 Hux.llomydeHue caxapara Kajablius U BblACICHUE
caxapo3bl U3 pacTBOpa caxapara Kajbls. B3auMonelicTBre TI0KO3bI ¢ PYKCHHCEPHUCTON KHUCIOTOM.
OtHomieHne pacTBOpoB caxapo3bl u ManbTo3bl K Cu(OH); npu nHarpeBanun. O3HaKOMJICHHE C
dbuznyecKkuMU CBOMCTBAMM Kpaxmala W UeiToio3bl. HabyxaHue wemmono3sl M Kpaxmana B
Bozie.llonmydyenne TpuHuTpaTa 1ein0a03bl. Koyueknys BOJIOKOH.
Jlabopamopnvie onvimuiO3HaKoMIIeHUE ¢ (PU3NYECKUMHU CBOMCTBAMH TIIIOKO3bI (amTeyHas yHakoBKa,
tabnetkn). KucnoTHelil ruaponn3 caxapo3bl.3HAKOMCTBO C OoOpasiamu mnojucaxapuioB.O0HapyKeHue
Kpaxmaljia ¢ TOMOINbIO KAaueCTBEHHOW peakiuu B Menae, xjiebe, HOrypre, maprapuHe, MaKapOHHBIX
U3JIETUSX, KpyIax.
Ilpakmuueckue 3anamusaPeakuys «cepeOPSHOrO 3epKana» IIIOKO3bl. B3anmMmozjeicTBue TIIOKO3BI C
ruapokcuioM menu (II) mpu pasznuusbIX TemmepaTypax./leficTBMe aMMHA4YHOIO pacTBOpa OKCHAA
cepebpa Ha caxapos3y. OOHapy>KeHue TaKTO3bl B MoJoke. [leiicTBue iiofa Ha Kpaxmal.

2.11. Amunsi, amunoxuciomsi, OeaKu
Kaaccupuxanus u uzomepusi amunoB.[lonstue o0 amunax.llepBuuHble,BTOpUYHBIEN TPETHUHBIC
amuubl. Krnaccudukanuss aMUHOB TIO THITY YIJIEBOJOPOJHOTO paJuKalia W YUCIY aMUHOTPYMI B
MoJekyne. ['oMonorudeckue psibl IpeaeibHbIX au(aTUYECKUX U apOMAaTHIECKIX aMHHOB, H30MEpHS U
HOMEHKJIaTypa.
XuMH4ecKue CBOCTBAa aMMHOB.AMHUHBI KaK OPraHWYECKHE OCHOBAHMS, X CPAaBHEHHE C aMMHUAKOM U
JIPYTUMU HEOPTaHUYECKUMHU OCHOBaHUSIMU. CpaBHEHHE XHMHYECKHX CBOMCTB anudaTuueckux u
apomaTHdeckux amuHOB. OOpa3oBaHHMe aMUJI0B. AHWIMHOBBIE KpacuTenu. [IoHATHE O CHHTETHYECKHX
BosiokHax. [lommamMubpl ¥ MoMaMHUHbBIE CHHTETUYECKHUE BOJIOKHA.
Ilpumenenne H MmoJIy4YeHue amuHoB.[lonyyenue aMMHOB.Pa0oThI
H.H.3unnna. AMuHokuca0Thl.[IoHATHE 00 aAMMHOKHUCIIOTAX, MX KJIACCU(PUKALIHAS  CTPOCHUE.
Onrtuueckass uU3oMepusi 0-aMUHOKHUCIOT. HomeHknaTypa aMHUHOKHCIOT. J[BOMCTBEHHOCTh KHUCIOTHO-
OCHOBHBIX CBOWCTB aMHHOKHCIOT W €€ TpUYHHBL. bumnonspHsie HOHB. Peaknuu KOHIEHCAIWH.
[Mentunnast cBs3b. CHHTETHYECKHE BOJOKHA: KampoH, 2HaHT. Knaccudukanus BonokoH. [lomyuyenue
aMUHOKHCIIOT, NX TIPUMEHEHNEe U Onostornueckasi QyHKITHS.
Beakn.benku xak npuponbie noauMepsl.llepBruunas, BTOpuYHas, TpETUUHAS WUETBEPTUUHAS CTPYKTYPbI
0enkoB. OUOPWILISIPHBIC U TJIOOYISIpHBIE OCKH. XUMHYECKHUE CBOWCTBA OCJIKOB: TOPEHHE, JEHATYpaIlns,
TUAPOININ3, Ka4eCTBEHHbIE (IIBETHBIC) peakiuu. buonorunueckue GyHKIMH OENKOB, MX 3HadeHue. bemku
KakK KOMITOHEHT nuty. [Ipobiema GEIKOBOTO TOJI0IaHUSI U ITYTH €€ PEIICHUS.
Jlemoncmpayuu®dusznueckue CBOMCTBA METUJIAMHUHA: arperaTHOE COCTOSIHUE, 1IBET, 3arax, OTHOLIEHUE K
Bojie. [opeHne wmerunamuHa.B3anMmoneiicTBue aHWIMHA W METWIAMHHA C BOJOW W KHUCIOTaMHU.
OxkpammBaHnue TKaHeW aHUIUHOBBIMU KpacuTensMmu.OOHapykeHne (YHKIMOHANBHBIX TpPyNm B
MOJIEKYJIaX aMUHOKHUCIOT. HeWTpanuzanusa 1menoyd aMUHOKUcCIOTOW.HelTpanuzanusa  KUCIOTHI
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aMUHOKHCIIOTOW. PacTBopeHne u ocakieHne OEIKOB.

Jlabopamopusie onvtmul13roToBICHNE APOCTEPKHEBBIX U O0BEMHBIX MOjENEH U30MEPHBIX aMUHOB.
PactBopenue 6enkoB B Boje U ux koaryisius.OOHapyxkeHue 6eska B KypuHOM siiflie U MOJIOKE.
Ilpakmuueckue 3anamuaO0OpazoBanue coneil anwinHa. bpomupoBanue anwnmnaa. OO0pa3oBaHue coyen
rnuHa. [lonyyenue menHoit conu rnunuHa. [lenarypanus 6enka. L{BeTHbIe peakiiuu 6eIKOB.

2.12. Azomcoodepocauue cemepoyuriuyeckue coeounenuss. Hykieunogvlekuciomol
HyxkiennoBble kuca0Thl.HyKiIeMHOBBIE KHCIOTBI Kak HpHUpoAHbIE nojauMepbl. Hykieotuasl, ux
ctpoenue, npumepsl. AT® u AJI®D, ux B3auMoOIpeBpallleHUE U POJb 3TOr0 IpoLEcca B IMPUPOAE.
[Tonstue IHK u PHK. Crpoenune JIHK, ee nmepBuyHas u BTOpHuHas CcTpykTypa. Padorer @.Kpuka u
H.Yorcona. Kommiementapuocts a3otuctbix ocHoBanuil. Permkanus JJHK. OcobenHoctu crpoenus
PHK. Tuner PHK u ux Ouonormueckue ¢ynkiuu. [loHsrue o TpomyHom koze (komone). buocunTe3
Oenka B KMBOW KieTke. ['eHHas WH)KeHepuss W OMOTeXHOJOrHs. TpaHCreHHbIe (OpMBI pacTeHU H
JKUBOTHBIX.

JemoncmpayuuMopnenn MoONEKya BaXHEMIIMX rerepouukiioB. Komekuus reTeponukiInyecKux
coequHeHun. JlelicTBue pacTBOpa NUpUAMHA HA HMHAMKATOp.B3anmonencTBue NnuUpuUIMHA C COJISTHOU
kucinoto.Monens monekynsl JIHK, nemoHcTpamus mnpuHIMIIA KOMIUIEMEHTAPHOCTH a30THUCTHIX
ocHOBaHU.O0pa3bl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (DOPM pacTeHMil U KUBOTHBIX. JlekapcTBa u
mpernaparsl, H3rOTOBJICHHBIC METOIaMU TCHHON MH)KEHEPHH U OMOTEXHOIOTHH.
Jlabopamopnuiii  oneimlI3rotoBneHre OOBEMHBIX M IIAPOCTEP)KHEBBIX  MOJENEW  a30THUCTBIX
FeTEPOLIUKIIOB.

2.13. Buonozuuecku akmugHvle COeOUHeHUs.
®epmentbl.lloHaTHe 0 QepMeHTaX Kak O OHOJOTHYECKUX KaTaM3aTopax OCIIKOBOWTIPHPOIBI.
Oco0eHHOCTH CTPOCHHUS M CBOICTB B CPAaBHEHUHU C HEOPraHWYECKUMH KaTaiau3aTtopamu. Knaccudukanus
¢depmenTOB. OCOOCHHOCTH CTPOCHHSI M CBOWCTB (DEPMEHTOB: CEJEKTHUBHOCTh U AI(PPEKTHBHOCTD.
3aBUCHUMOCThH aKTUBHOCTH (DepMEHTOB OT TeMriepaTypsl U pH cpenbl. 3HaueHue (epMEHTOB B OMOJIOTUU U
MPUMEHEHNE B MPOMBIIIIJICHHOCTH.
Butamunbl.Ilonatue o ButammunHax.Mx knaccudukanus u  oboszHauenue.Hopma motpebrenus
BUTaMUHOB. BozmopactBopumsle (Ha npumepe ButamuHoB C, rpynnsl B u P) u sxupopactBopumsie (Ha
npumepe ButaMuHOB A, D u E). ABuTaMHHO3BI, THNEPBUTAMHUHO3Bl M TUMOBUTAMHMHO3BI, HX
npoduIaKTUKA.
Fopmonsl.IlonsTue o0 TOpMOHAaX Kak OHONOTHYECKHM AaKTHUBHBIX BEIIECTBAX, BBIMOTHSIIONINX
SHIOKPUHHYIO PETYISAIUI0 KU3HEIEATEIbHOCTH opraHu3MoB. Kiaccudukaius TOpMOHOB: CTEPOUJIBI,
MPOU3BOJHBIE AMHHOKHCIIOT, TMOJUIENTUAHBIE U OeIKoBble TOPMOHBL. OTHENbHBIE MPEICTABUTENN:
3CTPaJUOI, TECTOCTEPOH, UHCYJIHNH, aJJpEeHaIHH.
JlekapcrBa.llondarre o nekapcTBax Kak XHMHUOTEpaneBTUYECKUX mpenaparax.KpaTkuencropuueckue
CBEJICHUS O BO3HUKHOBEHHH U PA3BUTHH XUMHOTEpanuu. [ pymniibl JeKapcTB: CynbhaMuibl (CTPENnTOIn),
AHTUOUOTHUKY (TICHUIIUIUTNH), aHTUITUPETUKU (aCTIUPUH), aHAIBIETHKHU (aHAIBIUH). MeXaHu3M JeHCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB, CTPOEHUE MOJIEKYJ, IMPOrHO3MPOBAHHE CBOWCTB Ha OCHOBE
aHaJIM3a XMMHYECKOTO CTPOEHUS. AHTHOMOTUKU, WX KIACCHU(UKAIUSA MO CTPOSHUIO, TUIY U CHEKTPY
nerctBus. bezonacHbie criocoObl MPUMEHEHHSI, IEKAPCTBEHHBIC (DOPMBI.
JemoncmpayuuCpaBHenrne ckopoctu paznoxenus HpO, mon npelictBueM ¢depMmeHTa KaTanasbl U
Heopranmdecknx  kataymsatopoB: KI,  FeClz, MnO,.00pa3isl  BUTAMHHHBIX  IPEMapaTOB.
[MonmuBuramunsl. Unmroctpanuu - pororpaduii  KUBOTHBIX C Pa3TUYHBIME  (opMamMu aBUTAMUHO30B.
[Inakat ¢ wu300pa’keHUEM CTPYKTYpPHBIX (OpMyNI 3CTpaauojia, TECTOCTEPOHA, aJpeHalHHA.
BsaumoneiictBue anpenanuna ¢ pactBopoM FeCls.benkoBas mpupona mHCynuHA (I[BETHAsl peakius Ha
Oenkn). I makaTel uau KoAOrpamMMsel ¢ opMysiaMu aMujia Cyab(paHMIOBON KHCIOTHI, TUTHAPO-(HOIUEBOM
U JIOXKHOW TUTHUAPOPOITUEBOM KUCIOT, OCH3WINECHUIIMIINHA, TETPAIIUKINHA, IIe)oTaKCHUMa, aCITUPUHA.
Jlabopamopnvie onsimpilicnibiTaHue pacTBOPUMOCTH aJpEHAIMHA B BOJAE U COJSIHOW KHUCIOTE.
OO6Hapy>xeHre aciiprHa B TOTOBOH JIEKapCTBEHHOU (opme.
Ilpakmuueckue 3anamusaOOHapyXeHHE BUTaMHHAa A B TojAcoidHEYHOM Macie. OOHapyxeHue
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BuramuHaC B s0m0ouHoM coke. OmpeneneHne BuTamMuHAa D B peIObEM JKHUpPE WIH KypUHOM
JKentke.JlecTBUE aMHIIO3bl CIIOHBI Ha Kpaxmai. JledcTBuEe NeruaporeHasbl Ha METHJICHOBBIA CHUHUM.
JelictBue KkaTana3bl Ha TEPOKCHJ BOJOpOAa.AHAIU3 JICKAPCTBEHHBIX IMPENapaToB, MPOU3BOIHBIX
CAJIUIIUIIOBON KUCIOTHI. AHAIH3 JIGKAPCTBEHHBIX MPENapaToB, MPOU3BOAHBIX 7-aMHHO(EHOIA.

Ilpumepnvie memot pepepamos
buorexHonorus u renHas nuHxeHepus — texnosnorun XXI Beka.
HanorexHonorusi Kak MPHOPUTETHOE HAIpaBJICHUWE pPA3BUTHUS HAYKH U IMPOU3BOJCTBAB
Poccuiickoit deneparumu.
CoBpeMeHHbIE METOIbI 00€33apaskuBaHMS BOBI.
AJI0TpOnuUs METAJLIOB.
Kuznup n gesrensHocTh J. 1. Mennaeneena.
«[lepuonnyeckomy 3akoHy Oynyliee He TPO3UT pa3pyLICHUEM. ..
Cunres 114-ro sanementa — TpuyM@ pOCCUICKUX PUIUKOB-SICPUIIKOB.
H3oTomb! Bogopoa.
Hcnonp3oBaHne paguoaKTUBHBIX H30TOMOB B TEXHUUECKUX IIEIISX.
PenTreHoBckoe M3Iy4eHHE U €r0 UCIOIb30BaHUE B TEXHUKE U METUIUHE.
[1nma3zmMa — yeTBepTOE COCTOSIHUE BEIIECTBA.
AmMopdHBIe BelecTBa B IPUPOIE, TEXHUKE, OBITY.
OxpaHa OKpyXarolei cpeabl OT XUMUYECKOro 3arpsasHeHus. KonnyecTBeHHbIE XapaKTEPUCTHKU
3arps3HEHUST OKPYKAIOIIEH CPeIbl.
[TpumeHneHue TBEpIOTO U razoo0pa3zHoro okcuaa yriuepoaa (IV).
3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.
['pyOonucniepcHble CUCTEMBI, UX KilaccHU(UKAIMS W HUCIOJIb30BaHUE B MpodeccroHalIbHON
JIeSTeTLHOCTH.
Kocmernueckue renu.
[IpuMeHeHue cycieH3uil U SMYJIbCUI B CTPOUTEIHCTBE.
MuHepasbl U TOpHBIE TOPOBI KaK OCHOBA TUTOC(HEPHI.
PactBops! BOKpyr Hac. Tuibsl pacTBOPOB.
Bona kak peareHT u cpena uisi XMMHYECKOro Mpolecca.
Kusnb u gestenbHocTh C. AppeHuyca.
Bxnag oTedecTBEHHBIX YUCHBIX B PA3BUTHE TEOPHH IIEKTPOTUTHUECKOM TUCCOIUAIINH.
VYcerpanenue ®KeCTKOCTH BOIBI HAa TPOMBIIIUICHHBIX TIPEANIPUATHSIX.
CepHas KuCI0Ta — «XJ1e0 XUMHUYECKOW MTPOMBIIITIEHHOCTH.
Hcnonp3oBaHre MUHEPATBHBIX KUCIOT HA MPEANPUATUIX PA3TUIHOTO MPOQPHUIIS.
OKcuBI U COJIA KaK CTPOUTEILHBIE MaTEPHAIIBI.
Hcropus rurca.
[ToBapeHHas COJIb KAaK XUMUYECKOE ChIPhE.
MHoronukuit kKapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIIIIIEHHOCTH, B OBITY.
Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
BupryansHoe MoJenMpoOBaHNEe XUMUUYECKHUX MTPOLIECCOB.
DIIEKTPOIU3 PACTBOPOB IEKTPOIUTOB.
DIIEKTPOIN3 PACILUIABOB JIEKTPOJIUTOB.
[IpakTrueckoe MpUMEHEHUE IEKTPOIN3a: paQMHUPOBAHKE, TATHBAHOIIACTHKA,
raJabBaHOCTETHS.
Hcropwust momydeHust ¥ MpOU3BO/ICTBA ATFOMUHHS.
DNEKTPOIUTHUECKOE MOTYYeHHE U paQUHUPOBAHUE METH.
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Kuznup n gestenpHOCTh . J[9BH.

Ponp MeranmaoB B HMCTOpPUHM YEOBEUECKOM IUBHIM3aUMHU. MCTOpus OTE€4eCTBEHHOMYEPHOM
Metaiypruv. CoOBpeMeHHOE METAITyPruuecKoe IPOU3BOJICTBO.

Hcropust OTEYECTBEHHOM ILBETHOM MeTaIlypruu. Posb MeTauioB M CIUIaBOB B HAY4HO-
TEXHUYECKOM IIporpecce.

Koppo3sust MeTamioB 1 criocoObl 3alTUThI OT KOPPO3UH.

WuepTHbIE Wiy 6J1arOpOHBIC Ta3bl.

Poxxmarorye coiau — rajJloreHsl.

Hctopus mBeACKONW CIUYKH.

Wcroprist BOBHUKHOBEHUS U Pa3BUTHSI OPTrAaHUYECKON XUMUU.

Kuznub u gestenbHocts A. M. bytieposa.

Butanusm u ero kpax.

Poib 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUU U Pa3BUTUN MUPOBOM OPraHMYECKON XUMUH.
CoBpeMEHHbIE MPEJICTABICHUS O TCOPUU XUMUUYECKOTO CTPOCHHUS.

DKOJIOTMYECKUE aCIIEKThI UCIIOJIb30BAHUS YTIIEBOJOPOAHOTO ChIPhSI.

OKOHOMHYECKHE aCIEeKThI MEXIYHApOJAHOTO COTPYJHHYECTBA 1o
MCII0JIb30BaHUIOYTIIEBOIOPOAHOIO CBHIPBSI.

HcTtopusi OTKpbITHSI U Pa3pabOTKM Tra3oBbIX M HEPTIHBIX MeCcTOpokIeHuil B Poccuiickoit
®enepanuu.

XuMUS YIIeBOJOPOAHOIO ChIpbs U MOs Oynymas npodeccusi.

YTreBo10poHOE TOIIMBO, €70 BUJBI U HA3HAYCHUE.
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TEMATHUYECKOE IINTAHUPOBAHUE

Pabora oOyuarommxcsi BO B3aUMOCHCTBUU C MPENoJaBaTeieM, BKI0Yas NPaKTUIeCKUe 3aHATHs, — /8
4acoB.

TemaTnueckuii miag

Buj yueOHoi padoThl
KoanuecTBo yacos
AyaurtopHble 3ausaTus. Conep:kanue o0yyeHust
Beenenue 2
1. O01masi M Heopranmyeckasi XUuMHs 40
1.1. OCHOBHBIE NOHSATHS U 3aKOHBI XUMHUU 2
1.2. Ctpoenue atoma 2
1.3. [lepuoauueckuii 3aKOH B CBETE TEOPUU 4
CTPOCHHUSI aTOMa
1.4. Xumuyeckas cBs3b. CTpoeHHUE BEIlIECTBA 2
1.5. lucnepcHble cucteMbl. PacTBOpbI 2
1.6.Teopus 3IEKTPOJIUTUYECKON JUCCOIIHAITTT 4
1.7. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX BEILIECTB 8
1.8. Tunbpl XUMUYECKHUX PEAKIIU 4
1.9. OkucauTenbHO-BOCCTAHOBUTEIbHBIE 8
peakuuu. JIEeKTPOJIU3 pacIilaBOB U PACTBOPOB
1.10. OOuiue cBeAeHUA U METAINIAX U HEMETAIIIIaX 6
1.11. Xumus B ObITY 2
2. Opranuyeckasi XuMust 38
2.1. Ilpeamer opranndeckoit Xumuu. Teopus 2
CTPOCHHUSI OPTAHNMYECKUX COETMHEHUN
2.2. IlpenenpHble yIIeBOAOPOABI 4
2.3. DTWIECHOBBIE U JUEHOBBIE YTIIEBOJIOPO/IbI 2
2.4. AueTuneHoBbI€ YIIIEBOJOPOIbI 2
2.5. ApomMaTruecKue yrieBoa0POIbI 2
2.6. [IpupogHbIe HCTOYHUKH YTIIEBOJOPOJOB 2
2.7. 'uIpOKCUIIbHBIE COETUHEHUS 4
2.8. Anpneruasl ¥ KETOHBI 2
2.9. Kap6oHOBbIE KMCIOTHI M UX POU3BOHBIE 4
2.10. YrineBonasl 4
2.11. AMUHBI. AMUHOKUCJIOTBI, OCIKH 4
2.12.A30Tcoaepxarie reTeporuKInIecKre 2
coennHeHus. HyKiieMHOBBIE KHCIIOTHI
2.13.broiornuecKkn aKTUBHBIE COEINMHEHUS 2
Htoro 78
Ilpomesicymounas ammecmayus 6 hopme oughghepenyuposannozo 3auema
Bcero 78
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MATEPUAJIbBHO-TEXHUYECKOE OBECIIEHEHHE

Jliis peanmu3anuu mporpaMMbl YIeOHOM TUCITUTUTHHBI TOJDKHBI OBITh TIPETyCMOTPEHBI CIICAYIONIUE
[IOMEILECHUS
Kabuner Xumnu

O6opynoBaHue yueOHOro KaOuHeTa:

pabouee MeCTO IpenogaBaTers;

pabodee MeCcTo 00YJArOIIUXCS;

HATypaJIbHBIE 00BEKTHI, MOJIEIIH, TPHUOOPHI M HAOOPHI I TOCTAHOBKH JIEMOHCTPAIIMOHHOTO H
YUEHUYECKOTO IKCIICPUMEHTA,

BCIIOMOTAaTENIbHOE 000PYI0OBaHNE M WHCTPYKIINU;

oubmmoreunsbiit poun (yaeOHUKH, yueOHO-MeToquueckne koMruiekesl (YMK) nnst peanuzanumn
00pa30BaTeNbHON MPOTrpaMMEBI CpEHETO 001ero oopazoBanus B npeaenax ocsoeHus [1T1C3)
TaOJIULIBL:

1. PacTBOpUMOCTh XMMUYECKUX 3JIEMEHTOB — | 1T
2. llepuoanueckas cucteMa xumudeckux 3neMmentoB 1.1, Menneneesa — 1t
3. DIEKTPOXUMUYECKUN P HAIPSHKEHUM

I1JIaKaThI:

1. OKMCIUTENIbHO-BOCCTAHOBUTENbHBIE PEAKIUU — 1T
2. JlucnepcHas cucteMa — Lt
3. Koppo3sust meramios — lmt
4. Habop mopTpeToB XUMHUKOB — 11T
5.MaxkeTbl OpraHu4ecKux BeuiecTs — 1T

CTCHABI:

1. Conepxanue caxapa B BellecTBax — 1t
2. Butamuns! — 1t

TexHuueckue cpencTBa 00yueHus
1. IlepeHocHass MynbTUMENUIHAS YCTAaHOBKA
2. HoytOyk

[Tomermienust 11s1 caMOCTOSITENbHON pabOThl 0OY4YaIOLIMXCS, OCHALIEHHbIE KOMIBIOTEPHONH TEXHHMKOU C
BO3MOXXHOCTBIO TOJKIIOYEHHUsS] K HH(OPMAalMOHHO-TEIEKOMMYHUKalmoHHOH cetu "WHTtepHer”
o0ecreyeHneM JIO0CTyIa B 3JEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTeIbHYI0 Cpely o0pa3zoBaTeabHOM
OpraHu3aluH.

3aJbl:

- bubnuoreka

-HuranbHblii 3371 C BBIXOJIOM B ceThb IHTEpHET

-AKTOBBIN 34
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CIIMCOK JIMTEPATVYPBHI:

1. OpuunanbHbie U3TAHUS

1.1. HopmaTUBHO-IPaBOBBIE IOKYMEHTHI

O6  oOpaszoBanmu B Poccuiickori ~ Depcpanmu (¢ u3MCHEHuMsSMHM Ha 26  wurons 2019
roza)http://docs.cntd.ru/document/902389617 @edepanvhuiii 3axon om 29 oexabps 2012 200a Ne273-D3

(mara obpamenus: 18.02.2020). (HeorpaHUYEHHBINH JOCTYII)

2. Ins oOyyaromumxcs
OcHoBHasi yueOHas1 IuTEpaTypa
2.1. Tynukun, E. 1. Xumus. B 2 4. Yacte 1. OOmas 1 HeopraHudeckass XUMHS : YIeOHHUK JIJIsI CPEITHETO

npodeccuonanbHoro obpasosanust / E. WM. Tynukun. — 2-e u3A., ucnp. W jgomn. — MoOCKBa
WzparensctBo HOpaiit, 2019. — 385 c. — (IIpodeccuonanproe obpazosanue). — ISBN 978-5-534-
02748-8. — Tekct : oamekrponnsii //  DBC  IOpaitir  [caiit]—  URL: https://biblio-

online.ru/bcode/437572 (nara obparmienus: 18.02.2020).
2.2. Tynukun, E. U Xumua. B 2 4. Yacte 2. Opranudeckas XuMHUs :@ Yy4eOHHUK JUIsl CPEIHETO

npodeccuonansHoro obpazoBanus / E. W. Tynukun. — 2-e wusn., ucop. u gorn. — MockBa :
WznarensctBo HOpaiit, 2019. — 197 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-
02749-5. — Tekctr : onektponHwsii // OBC IOpaiit [caiit]. —  URL: https://biblio-

online.ru/bcode/437573 (nara obparmienus: 18.02.2020).

2.3. Mapmwinosa, T. B. XuMusl : y4eOHUK M TIPAKTUKYM JUIsl CPEIHET0 Mpo(heCcCHOHATBLHOTO 00pa30BaHus
/ T. B. MaptsinoBa, 1. B. ApramonoBa, E. b. 'ogyHoB ; nmoja o6mie# penakiueii T. B. MapTbiHOBOM. —
2-e¢ u3A., ucnp. u gom. — Mocksa : UznarensctBo FOpaiit, 2019. — 368 c¢. — (Ilpodeccuonanshoe
obpazoBanmue). — ISBN 978-5-534-11018-0. — Tekcr : anmekrponsbiéi / OBC IOpaiit [caiit]. —
URL.: https://biblio-online.ru/bcode/439067 (mata obpamenus: 18.02.2020).

JlonotHUTEIbHASI yUyeOHas JJuTepaTypa

2.4. Anapnes, A. U. Obmas u HeopraHudeckass xumus. JlabopaTopHbIil TPaKTUKyM : yuyeOHOe mocodoue
IU1st cpeqHero npodeccruonansHoro odpaszosanus / A. V. Amapues, A. A. Kazakosa, JI. B. [lleBauiipina.
— 2-e u3M., ucnp. u aon. — Mocksa : M3garensctBo HOpaiit, 2019. — 159 ¢. — (ITpodeccrnonanbroe
obpazoBanmue). — ISBN 978-5-534-04610-6. — Tekcr : amekrponnsi / OBC IOpaiit [caiit]. —
URL: https://biblio-online.ru/bcode/438421 (nata obpamienus: 18.02.2020).

2.5. Anapnes, A. U. O6mas xumus. COOpHUK 33JaHUil C MPUMEPAMH PEIICHUH : ydeOHOe TTOCoOHe JIis
cpenHero npodeccruonanbsHoro oopasosanus / A. V. Anapues, JI. 1. Aponunna. — 2-e u3j., HCnp. U JOTI.

— Mocksa : U3marensctBo FOpaiit, 2019. — 127 ¢. — (IIpodeccuonansnoe oopazopanme). — ISBN
978-5-534-09932-4. — Tekct : oanekrponHbii // DBC IOpaiit [caiit]. — URL: https://biblio-

online.ru/bcode/438405 (mnara obparienus: 18.02.2020).

2.6. Onetinuxos, H. H. Xumusi. AITOPUTMBI pEUIeHUs 3a7ad U TECTHI : yueOHOe MocoOue s CPeaHETO
npodeccuonansHoro oopazosanus / H. H. Oneitaukos, I'. 1. MypaBbeBa. — 3-¢ U3., UCTIP. U JIOT. —
Mocksa : UznatensctBo FOpaiit, 2019. — 249 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
9916-9665-4. — Tekcr : omektpoHubii // DBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/437705 (nara obpamienus: 18.02.2020).

2.7. Cysopos, A. B.O0mass u Heopranmdyeckas xumus B 2 T. Tom 1 : yueOHUK IS CpeIHETO
npodeccuonanbHoro obpasosanus / A. B. CyBopos, A. b. Hukonsckuit. — 6-e u3fa., uchp. u J0m. —
Mocksa : U3natenberBo FOpaiit, 2020. — 343 ¢. — (IIpodeccronanpHoe oOpa3oBanue). — ISBN 978-5-
534-08659-1. — Tekcr : omektponHsii // DOBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/452622 (nara obpamienus: 18.02.2020).
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2.8. Cysopos, A. B. O6mias u Heopranmdeckas xumMus B 2 T. Tom 2 : y4eOHHUK JUIsi CPEIHETO
npodeccuonansHoro obpazosanus / A. B. CyBopoB, A. b. Hukonbckuii. — 6-¢ u3f., Ucp. U J0M. —
Mocksa : U3natensctBo FOpaiit, 2020. — 378 ¢. — (IIpodeccuonansroe odbpazopanue). — ISBN 978-5-
534-02182-0. — Tekcr : onektpoHubii // OBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/452623 (nara obpamienus: 18.02.2020).

2.9. Illepbakos, B. B.O6mas xumusg. COOpHHMK 3amad : ydeOHOE TIOCOOME JUISI CPEIAHETO
npodeccuonanbHoro oopazosanus / B. B. lllep6akos, H. H. bap6oruna, K. K. Bnacenko. — 2-¢ u3.,
nepepad. u gon. — MockBa : M3parensctBo IOpaiit, 2019. — 139 c¢. — (IIpodeccuonanbHoe
obpaszoBanue). — ISBN 978-5-534-10553-7. — Texkcr : anexrponssii // OBC IOpaiiT [caiiT]. —
URL: https://biblio-online.ru/bcode/430804 (nata obparenus: 18.02.2020).

3. lns npenoaaBaresiei

3.1. Baxmueynosa, JI. b. MeTonuka npohecCHOHaILHOTO OOyUeHHs : y4eOHOe IOoCOOHe IS CPEAHETo
npodeccuonanbHoro obpazosanus / JI. b. baxturynosa, I1. ®@. KamamuukoB. — 3-¢ u3a., nepepad. u
norn. — Mocksa : MzparensctBo FOpaiit, 2019. — 194 ¢. — (IIpodeccruonanbHoe oOpa3oBaHue). —
ISBN 978-5-534-11931-2. — Texkct : anextponusiii // ObC IOpaiit [caiit]. — URL:

(mata oopamenus: 18.02.2020).

4. CnipaBo4yHO-0ubMorpadguyecKkue u3IaHus

41. Tlapwun, A. II. Xumuueckue tTepmuHbl. CroBapp : yueOHOe TMoOcoOMe i CpEeaHero
npodeccuonanbHoro oopazopanus / A. Il. I'apmun, B. B. MopkoBkuH. — 2-¢ H31., UCIP. U JOM. —
Mocksa : UznatenbctBo FOpaiit, 2019. — 452 ¢. — (IIpodeccuonansaoe obpazosanue). — ISBN 978-5-
534-04640-3. — Tekcr : omektponHsii // OBC IOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/438904 (nara obparnienus: 18.02.2020).

4.2. I'apwun, A. I1. Opranudeckas XWMHUsI B pUCYHKaxX, TaOJHIax, cxemax : ydeOHOe mocobOme st

cpenuero npodeccrnoHaibHOrO oOpaszoBanus / A. I1. apmma. — 3-¢ u3xd., ucnp. u gon. — MOCKBa :
WzparensctBo HOpaiit, 2019. — 240 c. — (IIpodeccuonanproe obpazoranue). — ISBN 978-5-534-
04816-2. — Tekcr : onekrponsbiii // 3BbC IOpaiir [caiit]. —  URL: https://biblio-

online.ru/bcode/438955 (mara obpamienus: 18.02.2020).

4.3.Cmacy, H. @. O6mas u Heopranuueckass xumus. CHpaBOyHHUK : yuyeOHOe Mocobue Juis CpeaHero
npodeccuonansHoro odpazosanus / H. ®@. Crack. — 4-e uzn. — Mocksa : U3parensctBo FOpaiit, 2019.
— 92 c. — (IIpodeccuonansroe oopazoBanue). — ISBN 978-5-534-09179-3. — Tekcr : 21eKTpOHHBIH //
OBC HOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/436519 (nata obparenus: 18.02.2020).

5. llepuoanyveckue U3IaHusl

5.1. Hayka u texnuka https://naukatehnika.com/ (otkpsIThiii gjoctym) (nata oopamenus: 18.02.2020).
5.2. Hayka 6e3 rpanu https://elibrary.ru/contents.asp?id=35198717 (oTkpsIThIii 1oCcTym )(aAaTa
obpamienus: 18.02.2020).

5.3.3nanue cua https://znanie-sila.su/(otkpeIThiii goctym)(nara oopamenus: 18.02.2020).

6. Unpopmaumonnslie pecypcesl cetu «AHTEpHET»

6.1. Emunoe oxno http://window.edu.ru/catalog/?p_rubr=2.1 (oTkpseiThlii gocTym)(nata oOpalleHUS:
18.02.2020).

6.2. Enunas KOJIJICKIIUS UG POBBIX 00pa3oBaTeNbHBIX pecypcoB http://school-
collection.edu.ru/(oTkpseiThiii goctym) (nata obopartenus: 18.02.2020).

6.3. ObC «Jlanb»https://e.lanbook.com/(neorpanndeHHbII JOCTYII)
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JIuer perucrpanuy u3MeHeHH I

Homep TekcT H3MEeHEeHU A IMpuxa3, mpoToKo.J 3ace aHus YYeHOr 0
H3MEHEHHUS coBeTa YHHUBepPCHTETA
Ne Hara

1. Buecensl U3MEHEHUI B YacTH Nel3 27.08.2020 r.
UH(POPMALIMOHHOTO obecrieyeHus
peanu3alnuu NporpaMMbl (B TOM YHUCIE B
4acTU CIUCKA JINTEPATYPhI)

2.

3.
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CIIMCOK JIMTEPATVYPBHI:

1. OpuunanbHbie U3TAHUS

1.1. HopmaTUBHO-IPaBOBBIE IOKYMEHTHI

O6  oOpaszoBanmu B Poccuiickori ~ Depcpanmu (¢ u3MCHEHuMsSMHM Ha 26  wurons 2019
roza)http://docs.cntd.ru/document/902389617 @edepanvhuiii 3axon om 29 oexabps 2012 200a Ne273-D3
(mara o6pamenus: 24.08.2020). (HeorpaHUYCHHBIA JTOCTYII)

2. Inst o0yuaromumxcs
OcHoBHasi yueOHasi IuTEPaATypa
2.1. Tynukun, E. 1. Xumust. B 2 4. Yacte 1. OOmias 1 HeopraHudeckass XUMHS : YIeOHHUK JIJIs CPEITHETO

npodeccuonanbHoro obpazoBanus / E. WM. Tynukun. — 2-¢ usn., ucnp. 1 jgon. — MockBa :
WznarensctBo HOpaiit, 2019. — 385 c. — (IIpodeccuonanproe obpazoanue). — ISBN 978-5-534-
02748-8. — Tekct : oamekrponnsii //  DOBC  IOpaitir  [caiit]—  URL: https://biblio-

online.ru/bcode/437572 (nara odpamienus: 24.08.2020).
2.2. Tynuxun, E. U Xumus. B 2 4. Yacte 2. Opranundeckas XuMHUS @ YYeOHHK Ui CPEIIHETO

npodeccuonansHoro obpazosanus / E. W. Tynukun. — 2-e¢ usn., ucop. u gomn. — MockBa :
WznarensctBo HOpaiit, 2019. — 197 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-
02749-5. — Tekcr : onektponHwsii // OBC IOpaiit [caiit]. —  URL: https://biblio-

online.ru/bcode/437573 (nara obparnenus: 24.08.2020).

2.3. Mapmwinosa, T. B. XuMusl : y4eOHUK M TIPAKTUKYM JUIsl CPEIHETO MPo(heCcCHOHATLHOTO 00pa30BaHus
/ T. B. MaptsinoBa, 1. B. ApramonoBa, E. b. I'ogyHoB ; nox o6iieit penakuueii T. B. MapTelHOBO#. —
2-e u3A., ucnp. u gom. — Mocksa : UznarensctBo FOpaiit, 2019. — 368 c. — (Ilpodeccuonanshoe
obpazoBanmue). — ISBN 978-5-534-11018-0. — Tekcr : anmekrponsbii / OBC IOpaiit [caiit]. —
URL.: https://biblio-online.ru/bcode/439067 (mata obpamenus: 24.08.2020).
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