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1.IIOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma o6mieoOpazoBaTenbHO yueOHOM nucuumuinHael OVIL11Y
«XUMUS» Mpe/IHa3HaAYEHA JIJIs1 U3yUYeHUs] XUMUM B nipodeccronanbioM yuunuie AIACY,
Mpu  pean3aliud 00pa30oBaTEIbHONM MPOTPAMMbl CpPEIHEro oO0Iero oOpa3oBaHUs B
npejesiax OCBOEHUS OCHOBHOM MpodeccruoHanbHOil oOpa3oBaTenbHOU mporpammel CITIO
(OIIOII CIIO) mno mpodeccuu 43.01.09 IloBap, koHAUTEp HA 0a3e OCHOBHOI'O OOIIETO
oOpa3zoBaHus.

Pabouas nporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero ob1iero
o0pa3oBaHUs, MPEIBABISIEMBIX K CTPYKTYpE, COJACPKAHUI0 U pe3yJbTaTaM OCBOCHUS
yueOHor auctmmuinabl OVIL11Y «Xumus» B cooTBeTcTBUM ¢ PexomeHmanusiMu 110
OpraHu3aIMy TIOJYYCeHHS CpeaHero oOmiero oOpa3oBaHUsT B Mpeleiiax OCBOCHHUS
o0pa3oBaTeIbHBIX MpOrpamMM cpeaHero mnpodeccuoHanbHOTO OOpa3oBaHuss Ha 0asze
OCHOBHOTO 00111ero o0pa3oBaHus ¢ y4eToM TpeboBaHUI (eaepaabHbIX TOCYIaPCTBEHHBIX
oOpa3oBaTeIbHBIX CTAaHAAPTOB U MOJydyaeMol Mpodeccuu cpeaHero npoPpecCuoHaIbHOTO
oOpa3oBanus (mMucbMo JlemapraMeHTa rocy1apCcTBEHHON MOJUTUKU B cdepe MOATOTOBKHU
pabounx kaapos u JI10 Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanue mporpamMMbl  yueOHoM mucrurmuimabl  OVILI1Y  «Xumus» s
TEXHOJOTHYECKOTO MPO(HUIIL» HAMIPABICHO HA TIOCTHXKEHHUE CIEAYIOMIMNX LETICH:

- OCBOCHHUE 3HAHUW O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHE MUPA U METOHAX
€CTECTBEHHBIX HayK; 3HAKOMCTBO C HamOoliee BaXHBIMH HICSIMU M JTOCTHXKCHUSIMHU
€CTECTBO3HAHUSA, OKA3aBIIMMH OIPEICTAIONICe BIMSHUE Ha pa3BUTHE TEXHUKH H
TEXHOJIOTHU;

- OBJIaJICHUE YMEHUSIMH MIPUMEHSTH TOTyYCHHBIC 3HAHUSA 111 OOBSICHEHUS SIBJICHUIM
OKPYXAIOIEro  MHUpa,  BOCHPUATHS  WHPOPMAIMK  €CTECTBEHHOHAYYHOTO U
po(ecCHOHaTBEHO 3HAYMMOTO COICPIKAHMUS;

- pa3BUTHE WHTEIUICKTYAIbHBIX, TBOPYECKUX CIHOCOOHOCTEH W KPHUTHYECKOTO
MBIIUICHASI B XOJI€ TMPOBEACHUS IMPOCTCHIINX HWCCIEAOBAHWM, aHaIW3a SIBJICHHM,
BOCIIPUATHS U UHTEPIPETALMU €CTECTBEHHOHAYYHOU nH(}OpMaluy;

- BOCIIMTAHHC Y6C)K,Z[CHHOCTI/I B BO3MOXXHOCTH ITO3HAHMS 3aKOHHOM npupoaAbl H



WCIIONb30BAHUS JOCTH)KECHUM €CTECTBEHHBIX HAyK IS Pa3BUTHA LHUBWIM3ALMU WU
ITOBBIIICHUS Ka4eCTBA KNU3HU;

- IPUMEHEHNE €CTECTBEHHOHAYYHBIX 3HaHUI B TPO()ECCHOHATBHOM ESITEIbHOCTH U
MOBCEAHEBHOM XKU3HU AJid oOecreueHus: 0€30NacCHOCTU KU3HEAEATEIbHOCTH; TPAMOTHOTO
HCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPAHBI 3J0POBbsl, OKPYKAIOIIEN CPEIBI.

B pabouyto nporpaMMmy BKIIIOUEHO COJIepKaHHUE, HAMpaBJIEHHOE Ha (JOPMUPOBAHUE
y oOydarommxcs KOMIIETEHLUH, HEOOXOAUMBIX i kadecTBeHHOro ocBoeHusi OIIOII
CIIO Ha 06a3ze OCHOBHOro oOHIEro 00pa3oBaHUsA C MOJYYEHHUEM CpPEIHEro OOIIero

O6paSOBaHI/IH; nporpaMmsel MOATOTOBKHU KBaJ’II/I(I)I/IL[I/IpOBaHHBIX pa60‘lI/IX, ClyxKalux.

2.0BIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIATIIMHBI

XUMHST — 3TO HayKa O BEIIECTBaX, UX COCTAaBE W CTPOCHUH, CBONCTBAX U
IpeBpalieHUsAX, 3HAYEHWH XUMHUYECKHX BEIIECTB, MaTEpPHAJIOB W TIPOILIECCOB B
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA.

Copeprxanue o01ieo0pazoBaTeabHON y4eOHON NUCIMIUTUHBI « X UMHUS» HAIPaBICHO
Ha YCBOEHHE OOYUYaIOIIMMHKCS OCHOBHBIX MOHITHH, 3aKOHOB U TEOPHU XUMUU; OBIIAJICHUE
YMEHHUSIMHU HaAONIOATh XUMUYECKUE SBJICHUS, NMPOBOJUTH XUMHUYECKUU HKCIIEPUMEHT,
NPOU3BOJIUTh pacuyeThl HAa OCHOBE XUMHUYECKHX (OpMYJT BEIIECTB U ypaBHEHUU
XUMHUYECKUX PEaKIHM.

B mpouecce m3yueHus XUMUM y OOyd4aloUIMXcs pa3BUBAIOTCS TMO3HABATEIbHBIC
WHTEPECHl W WHTEIUIEKTYaJIbHBIE CIIOCOOHOCTH, TOTPEOHOCTH B CaMOCTOSITEIbHBIC
NpUOOPETeHHs] 3HAHWK TO0 XWMHHM B COOTBETCTBHU C BO3HUKAIOIIMMH KU3HEHHBIMU
mpoOemMaMu, BOCIIUTHIBACTCS OEpeKHOE OTHOIICHUS K MPUPOJIC, TTOHUMAHUE 370POBOTO
oOpa3a >Xu3HU, HEOOXOIUMOCTH TIPEAYIPEKICHUS SBICHUN, HAHOCSIIUX BpPE] 30POBHIO
u okpyxawomed cpeae. OHM OCBauMBalOT NPUEMBI TPAMOTHOTO, 0OE€30MaCHOTrO
WCIIOJIb30BaHUSl XUMUYECKUX BEIIECTB U MAaTEPHAIOB, IPUMEHSIEMBIX B OBITY, CEIbCKOM
XO35MCTBE U Ha MPOU3BOJICTBE.

I[Ipu  cTpykTypupoBaHuUM  cojepxkaHus  oOiieoOpa3oBaTenbHOM  yueOHOM
JUCUUIUIMHBL JUIs MPO(EeCCUOHANIbHBIX 00pa30BaTeNbHbIX OpPraHU3alUdi, pearnu3yronux

00pa30BaTEILHYIO MPOrpaMMy CpPEIHEro OOIero oO0pa3oBaHUs B MpeaeIaX OCBOCHUS



OIIOII CIIO na 6a3e OCHOBHOrO O0IIEr0o OOpa3oBaHUs, YUYUThIBAIACh OOBEKTHUBHAS
peanbHOCTh — HEOOJbIIOW O00BEM YACOB, OTHYIIEHHBIX HA H3Y4YEHHE XUMHUH H
CTpEMJIEHHE MaKCHMaJIbHO COOTBETCTBOBAThH WMJIEAM pa3BUBarouiero ooyudenud. [loatomy
TEOPETUYECKHE BOMIPOCHl MAaKCUMAJIbHO CMEUIEHBI K Hauady U3y4eHUs: JUCHUIUIMHBL, C TEM
YTOOBl MOCHAEAYIOMMNNA (PaKTUUECKU MaTepHall pacCMaTpUBAJICS HA OCHOBE M3YUYEHHBIX
TEOPUH.

Peanuzanus AenyKTUBHOIO MOJX0Ja K M3YYEHUIO XUMHUU CIOCOOCTBYET Pa3BUTHUIO
TAaKUX JIOTHYECKUX OMNepaluid MbBIIUICHHUs, KaK aHalu3 W CHUHTEe3, 0000uieHue u
KOHKPETHU3allMsl, CPABHEHHE U aHAJIOTHUsI, CUCTEMATU3ALIMS U KIIACCU(PUKALIUS U JIP.

N3yuenne xumMuu B 1OpodecCHOHATIBHBIX 00pa3oBaTENbHBIX OpPraHU3aLUsAX,
peanu3yronmrx 00pa3oBaTeNbHYIO IPOrpaMMy CpEHEro 00IIero 00pa3oBaHus B Mpejenax
ocoenus OIIOIT CIIO nHa 06a3e ocHOBHOro oOmIeEro o00pa3oBaHUs, WMEET CBOU
OCOOEHHOCTH B 3aBUCUMOCTH OT MNpoduias MNpoecCHOHATBLHOIO 00pa3oBaHus. ITO
BBIPAYKAETCS B COJEPKAHUM OOYUEHHS, KOJMYECTBE YACOB, BBIJIEISEMBIX Ha U3y4YCHHE
OTJIEIBHBIX TEM MPOTPAMMBI, TITYOMHE UX OCBOEHUS 00YJaIOUIUMUCS, 00bEME U XapaKTepe
NPAKTUYECKUX 3aHATUN, BUJIAX BHEAYTUTOPHON CAMOCTOATENHLHON pabOThI CTYIE€HTOB.

ITpu ocBoenun npodeccuit CIIO u cnenuansHocTedt CIIO ecrecTBEeHHOHAYYHOTO
npoduis mpodecCHOHATEHOTO 00pa30BaHMsl XUMHUS U3ydaeTcs Ha 6a30BoM ypoBHe DPI'OC
cpenHero oobmiero oopazoBanus, mpu oceoenuu npodeccuit CIIO u cneunansuocteit CITO
TEXHUYECKOro mpodmis mnpodecCHOHATBLHOTO 00pa30BaHUS XUMHS H3ydaeTcs Ooliee
yrayOIeHHO Kak npoduibHas yueOHas JUCITUTUIMHA.

[Ipu ocBoenun mnpodeccuit CIIO wu cnemmanpHocTeit CIIO  comumanbHO-
skoHOMHYeckoro  mpodwmisa, cnenuanbHocTet  CIIO  rymanuTtapHoro  mpodwuis
paccMaTpUBaeTCsl XMMHYECKHH KOMIIOHEHT €CTECTBEHHOHAYYHOTO OOpa3oBaHUs B
mpenenax M3ydeHWs  y4eOHOW  JAWCHUIUIMHBI — «XUMUS»  TPEAMETHOW  00iacTH
«EctectBennbie Haykn» OI'OC cpegnero oo61ero o0opa3zoBaHus.

Crnemnduka M3ydeHHs XUMUU TPU OBIAJEHUN MPOPECCUIMH U CICIHATBHOCTIMU
TEXHUYECKOT0 MPpoQuiIsi OTpa’keHa B KaXKJI0M TeMe pasjielia

«Conepxxanue  ydyeOHOM  gucuMIUIMHBY B pyOpuke  «lIpodunbubie 1

HpO(i)eCCI/IOHaJ'IBHO S3HAYMMBIC JJICMCHTBI COACPIKAHUI). ODTOT KOMIIOHEHT PCaAIN3yCTCA



MIPU UHJIUBUIYATIBHOM CaMOCTOSITEIbHOM paboTe oOyuaroniuxcs (HamucaHuu pedepaTos,
MOATOTOBKE COOOIIECHUM, 3allUTe MPOEKTOB), B Mpoliecce y4yeOHON AesTEIbHOCTU TMOJ
PYKOBOJICTBOM  mpernojaBaTessi  (BBIMOJHEHWW  XHMHUYECKOTO  JKCIEpHUMEHTa —
7a00paTOPHBIX OIBITOB M IMPAKTUYCCKUX PAOOT, PEIICHHH MPaKTUKOOPHEHTHPOBAHHBIX
pacyeTHBIX 3a7a4 U T.1I.).

B copepxanuu yueOHOW MAMCIUIUIMHBI JJIS €CTECTBEHHOHAYYHOrO MpOoduIs
npodeccHoHaIbHO 3HAYMMBIN KOMIIOHEHT HE BBIJICJICH, TaK KaK BCE €ro COJACp)KaHHE
SIBJIICTCS MPOPUITLHOOPUECHTUPOBAHHBIM U HOCUT MPOGECCHOHAIBHO 3HAUMMBIN XapaKTep.

B mpomecce wu3yueHHs] XUMHHM ~ TEOPETUYECKHE CBEJCHUSI  JIOMOJIHSIOTCS
JEMOHCTpAIUsAMH, JTA0OPATOPHBIMA ~ OMBITAMH M MPAKTHUYCCKUMH  3aHITHSIMHU.
3HAUUTENIPHOE MECTO OTBOJMUTCS XUMHUYECKOMY JKcrmepumeHTy. OH  OTKpbIBaeT
BO3MOXXHOCTh (POPMHUPOBATh y OOYYAIOIIMUXCS CIEHUAIbHBIC TNPEIMETHBIC YMCHHMS:
paboTaTh C BEHIECTBAMU, BHITIOJIHATH MPOCTHIC XUMUYCCKUE OMBITHI, YYUTh O€30TIaCHOMY U
HKOJIOTHYECKH TPAMOTHOMY OOpAIlleHHIO C BEIECTBAMH, MaTepuajlaMH U MPoLlecCaMH B
OBITY M Ha IPOU3BOJICTBE.

Jlis  opraHu3aii  BHEAyJUTOPHOM CaMOCTOSATEIbHOM paboThl  CTYIEHTOB,
opnaaeBaromux mpodeccusimu CIIO u cnemmanbHOcTaMu  CIIO  TexHUYECKOro W
€CTEeCTBEHHO-Hay4YHOTro Tmpoduiedi mnpodeccuoHanbHOrO0 00pa30BaHUs, MPEICTaBICH
IPUMEPHBII niepeueHb pedepaToB (AOKIAI0B), HHAUBUAYATbHBIX TPOCKTOB.

B mpomecce wu3yueHus XumMuu BaxHO (GOpMHUPOBATH MHGOPMAIMOHHYIO
KOMITETEHTHOCTh oOydaromuxcs. [loaTomy mpu opraHuzanuu camoCTOSTEIbHON paboThI
HEOOXOIMMO AaKIEHTUPOBATh BHHMAaHHE OOYYalONIMXCs Ha TIOUCKEe HH(POpMalNH B
cpeacTBax MaccMmenua, HHTepHere, Yy4eOHOM UM CHELMANIbHOM JUTEpaType C

COOTBCTCTBYIOIIIUM OQ)OPMHGHHGM " IIPCACTAaBJIICHUCM PC3YJIbLTATOB.

3. MECTO YYEBHOM JUCHUIIJINHBI B YYEBHOM IIJIAHE

VYueOnas mguctmmimaa OVIL11Y «Xumwus» sBiasercs y4eOHBIM INPEIMETOM I10
BBIOOpY U3 00s13aTesbHOM peamMeTHON obnactu «EctectBennsie Hayku» PI'OC cpennero
o011iero oOpa3oBaHusl.

VYuebnas aucumminHa OVYILI1Y «Xumus» uzydaercs B 0011e00pa3oBaTeIbHOM



nukie yuyebHnoro miana no npodeccun 43.01.09 I[loBap, koHauTep Ha 6a3e OCHOBHOTO

oOmrero oopa3oBanus Ha 6a3e OCHOBHOTO 00IEro 00pa3oBaHUs.

4. PE3YJIBTATHBI OCBOEHUS YYEBHOM JUCIHUIIJINHBI

OcBoenne coxaepxkanuss ydyeOHOM mucuumiuabel OVILI1Y  «Xumus» s
TEXHOJIOTHYECKOT0 Tpoduis» obOecredynBaeT JOCTHKEHHE CTYACHTaMHU CIEIYIOMNX
PE3YIbTATOB:

JUYHOCHIHBIX:

— YCTOWYHMBBIM UHTEPEC K UCTOPUU U JOCTIKCHHUSIM B 00JIACTH €CTECTBEHHBIX HaYK,
YyBCTBO TOPJIOCTH 32 POCCUNUCKHUE €CTECTBEHHBIE HAYKH,

— TOTOBHOCTh K TMPOJOJDKEHHIO O0Opa30BaHUs, IOBBIIICHUIO KBaTU(UKAIIUA B
n30paHHON TpodecCHoHaTBLHON JCATEILHOCTH C MCIOJb30BAaHUEM 3HAHUW B 00JIaCTH
€CTEeCTBEHHBIX HAYK;

— OOBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIICTCHIIUM B OO0JIACTH €CTECTBEHHBIX
HayK JUIs 9eJIoBeKa M O0IeCTBa, yMEHHE HCIIOIb30BaTh TEXHOJOTHUYECKUE JOCTHKEHUS B
o0JlacTh XMMHHM W OHWOJIOTHU JUIS TIOBBIIIEHUS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO
Pa3BUTHS B BEIOpaHHOU NMPOdeCCHOHATBHON AesSTeILHOCTH;

— YMEHHUE MPOaHaIU3UPOBATH TEXHOTEHHBIE MTOCIEICTBUS ISl OKPYKAIOIIEH CPEeibl,
OBITOBOM W MTPOU3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA;

— TOTOBHOCTb CaMOCTOSITEJILHO JTOOBIBaTh HOBBIC JUIS ce0s €CTeCTBEHHOHAyYHBIE
3HAHUS C UCTIOJIB30BAaHUEM JIJISL TOTO JOCTYITHBIX HCTOYHUKOB MH(OPMAIINH;

— yYMEHHUE YIpaBlIATh CBOEH MO3HABATEILHON JESITEILHOCTHIO, MPOBOJAUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O HHTEIUICKTYaIbHOTO Pa3BUTHS;

— YMEHHE BBICTPAMBAaTh KOHCTPYKTHMBHBIE B3aMMOOTHOIICHUS B KOMAaHJIE IO
pelIeHuIo O0IKX 3a71a4 B 00J1aCTH €CTECTBO3HAHUSI;

MemanpeomemHuix:

—OBJaJCHUEC YMEHUSIMH W HaBBIKAMHM Pa3JIMYHBIX BHUJOB IIO3HABAaTEIbLHOU
NESTEIBHOCTH JIJII N3YUEHHUSI Pa3HBIX CTOPOH OKPYIKAIOIIEr0 €CTECTBEHHOTO MHPA;

— TPUMEHEHHME OCHOBHBIX METOJIOB IIO3HAHHMS (HAOJNIOJCHUS, HAYYHOTO

AKCHEPUMEHTA) JIJISi U3YUYCHUS PA3JIMUHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTHUHBI MUPA, C



KOTOPBIMH BO3HHKAET HEOOXOIMMOCTh CTaJIKUBATLCS B MpodeccuoHanbHo cdepe;

— YMEHHE OMpEIEeATh LEeTU U 3a]addl JeATeIbHOCTH, BRIOMpPATh CPECTBA IS MX
TOCTIKEHUS Ha TTPAKTUKE;

—  yMEHHE  UCIOJNB30BaTh  PA3JIUYHBIC  WCTOYHHWKH IS ITOJYyYCHHS
€CTCCTBEHHOHAYYHOW WH(GOpMAIMU U OIICHWBATH €€ JOCTOBEPHOCTH ISl JOCTHIKCHHS
MOCTaBJICHHBIX 1ICJICH U 3a]1a4;

npeomemHuulx:

—  cOpPMHPOBAHHOCTh  TPEJACTABICHUNW O  IEJOCTHOH  COBPEMEHHOM
CCTCCTBCHHOHAYYHON KapTHHE MHpa, MNPUPOJIC KaK EIWHON IEeJIOCTHOW CHUCTEME,
B3aMMOCBSI3U YEJIOBEKA, IPUPOBI U 00IIECTBA, MPOCTPAHCTBEHHO-BPEMEHHBIX MacITabax
Bcenennoii;

— BIIAQJICHUC 3HAHUSAMHU O HanOOJIee BaXKHBIX OTKPBITUSAX U JOCTHIKECHHUSAX B 00JIaCTH
€CTCCTBO3HAHUS, MOBIUSABIINX Ha SBOJIFOIUIO TPEJCTABICHUN O MPUPOJIC, HA Pa3BHUTHC
TEXHUKHU U TEXHOJIOTHl;

— c(hOpPMHUPOBAHHOCTh YMEHHUS NPHUMEHSTh €CTECTBEHHOHAYYHbIC 3HAHUS JIA
O0OBSICHEHUS OKPY>KAIOIINX SBJICHUM, COXpaHEHUS 370pOBBs, obecreueHrus 0e30MacHOCTH
KU3ZHENEATEIbHOCTH,  OEpeXHOro  OTHOIIEHHS K  MPUPOJE,  PAIMOHAIBLHOTO
IPUPOJIOTIONIH30BAHUS, & TAKXKE BHITIOJHEHUS POJIU TPAMOTHOTO TTOTPEOUTENS;

— chOpMHUPOBAHHOCTh TPEJCTABICHUN O HAYYHOM METOJE TO3HAHUS MPUPOIBI U
CpelICTBAaX U3YUYCHHS] METaMHpa, MaKpOMUpPa U MUKPOMHUPA; BIaJCHUE MPUEMaMHU

€CTECTBEHHOHAYYHBIX  HAONIOJEHUN, ONBITOB, HCCIEAOBAHUN W  OICHKHU
JIOCTOBEPHOCTH TMOTYYEHHBIX PE3YIIHTATOB;

— BJAJICHHE TOHATHUHHBIM amMapaTOM eCTECTBEHHBIX HAYyK, IO3BOJISIOMINM
MO3HAaBaTh MHpP, YYacTBOBaTh B JUCKYCCHUAX IO €CTECTBEHHOHAYYHBIM BOTMPOCAM,
MCITIOJIB30BAaTh PAa3IMYHbIE UCTOYHUKHU WH(GOPMAIINH IS IOATOTOBKHA COOCTBEHHBIX PaboT,
KPUTHUYECKH OTHOCUTHCS K coobmennsiM CMU, coaepxamum HaydHYI0 HHHOPMAITHIO

—Cc(OpMUPOBAHHOCTh YMEHWH TMOHUMATh 3HAYUMOCTH €CTECTBEHHOHAYYHOTO
3HAHMS U KaKJIOTO YEJIOBEeKa HE3aBHCHMO OT €ro MPO(ECCHOHAIBHON JESITEIBHOCTH,
paznu4ath (GaKThl W OICHKHA, CPAaBHUBATH OIICHOYHBIC BBIBOJBI, BHJIECTh HMX CBS3b C

KPUTEPUSAMH OLICHOK U CBSI3b KPUTEPHUEB C ONPEEICHHON CUCTEMON LIEHHOCTEH.



5.COAEP)KAHUE YUYEBHOU JUCHUILIMHBI

Oprannyeckasi Xumus

[Ipenmer oprannueckoir xumuu. [loHsiTHE 00 OpraHMYECKOM BEIIECTBE U OpraHuye-
ckoi xumud. KpaTknid 04epK MCTOPUM PA3BUTHS OPraHUYECKON XMMHUU. BuTtammsm u ero
Kpyuenne. OCOOEHHOCTH CTPOEHHSI OpraHMYecKuX coequHeHuid. KpyroBopoT yriepona B
IIPUPOJIE.

Teopust ctpoeHust opraHmyeckux coenuHeHud A. M. byrtneposa. Ilpeanocsuiku
CO3JaHUsl Teopun cTpoeHUs. OCHOBHBIE MOJIOKEHUSI TeopuH cTpoeHuss A. M. bytneposa.
XUMHUYECKOE CTPOEHUE M CBOMCTBAa OpraHuyeckux BemiecTB. [loHsTHe 00 u30Mepum.
Cnioco0bl 0TOOpaKeHUs: CTPOSHUsI MOJIEKYIIbl ((PopMysibl, Monenu). 3HaUeHHUE Teopuu A.
M. BytnepoBa Al pa3BUTHSI OPraHUYECKON XUMHHU U XUMUYECKHUX ITPOTHO30B.

Crtpoenne aroma yriaepoja. DJIEKTPOHHOE 00J1ako M opOuTajb, S- U pP-opOUTAIH.
DONEeKTpOHHbIE U BJEKTPOHHO-Tpaduueckue (HopMmysbl aroMa yriepoja B OCHOBHOM U
BO30YKJIEHHOM cocTOosiHMsIX. KoBalleHTHast XxuMuueckasi CBs3b M €€ Kiaccuduxanus 1o
croco0y mepekpbiBaHus opouTaneit (ct- u n-cesas3m). [lonstue rubpuanzanuu. Paznuunsie
TUIIBI THOPUAM3AIMU U (OpMa aTOMHBIX OpOHTalel, B3aUMHOE OTTaJIKUBaHUE TMOPUTHBIX
opOuTasiel U UX PacroiIoKeHHUEe B TPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM SHEPTHUHU.
['eomeTpusi MoyieKyn BelIEeCTB, OOpPa30BaHHBIX AaTOMaMM YIJIEpoJla B Pa3UYHBIX
COCTOSIHUSAX THOPUIU3AIINN.

Knaccudpukanus opranmdeckux coeaumHeHud. Kitaccubukanus opraHMYecKUx
BEIIIECTB B 3aBUCHMOCTH OT CTpPOCHHS yriepoaHoi mnenu. [loHsTne (yHKIMOHATBEHOMN
rpynmnsl. Kinaccuduxarust opraHn4eckux BEUIeCTB 10 TUITY (PYHKIIMOHAIBHON TPYTIIHI.

OCHOBBI HOMEHKJIATYypbl OPraHUYECKUX BEIIECTB TpUBHAIbHBIE Ha3BaHWA. Panmo-
HaJbHasg HOMEHKJATypa Kak mnpenmiectBeHHuna HoMmeHkinatypsl IUPAC. Homenknarypa
[UPAC: mpunHIunsl oOpa3oBaHus Ha3BaHWM, CTAPIIMHCTBO (PYHKIIMOHAIBHBIX TPYII, HX
o0o3HaueHue B mpedukcax u cypdukcax Ha3BaHUN OPraHUYECKUX BEIIECTB.

Tunbl XUMHUYECKHUX CBSI3€H B OPraHUYECKHX COCIMHEHMSIX M CIOCOOBI MX pa3phIBa.
Knaccudukanus KOBaJIEHTHBIX CBS3€HM MO AJIEKTPOOTPULIATEIBHOCTH CBA3aHHBIX aTOMOB,
crioco0y TepeKphIBaHMs OpOuTangel, KpPaTHOCTH, MeXaHu3My oOpa3oBaHus. CBs3b

IIpUPOALI XUMHYECKOM CBSI3U C THUIIOM KpHCTEUIJIH‘-IGCKOﬁ pPCUICTKH BCIICCTBA M CIO
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¢uznueckumMu cBOMCTBaMU. Pa3pblB XMMHMUYECKOW CBSI3U Kak MpoLEecC, OOpaTHBIA ee
oOpa3zoBaHui0. ['OMONMTHYECKM W  TETEPONMTHYECKHN  pa3pbiBbl  CBS3EH, HX
COIMOCTaBJIEHUE C OOMEHHBIM U JOHOPHO-AaKLENTOPHBIM MEXaHU3MAMH HUX 0Opa30BaHUS.
[TonsiTue cBOOOIHOTO pajuKaia, HyKI€OPUILHON U AIEKTPOPUILHON YaCTHUIIBI.
Knaccudpukanus peakiuit B opraHuuecko xumuu. [loHatne o Tumax u
MEeXaHu3Max peakiuil B opranuuyeckoid xumuu. CyOctpar u pearent. Knaccuduxams
peakuuii 1O U3MEHEHHMIO B CTPYKType cyoOcTtpata (IpUCOEIMHEHHE, OTUICIUICHUE,
3aMellleHne, H30MepHu3alus) M TUIY peareHTa (paauKanbHble, HYKICOPUIbHbIE,
anektpodunbHbie). Peaknuu npucoegunenuss (Am, AE), snuvmunuposanus (E),
3amenienus (SR, SN, SE), uzomepuzarnuu. Pa3sHOBHIHOCTH peakiuil KaKI0TO THUIIA:
TUAPUPOBAHKUE U JETUAPUPOBAHUE, TAIOTEHUPOBAHUE U AETAIION€HUPOBAHUE, THAPATALIMS
U JIeTUIpaTalus, TMAPO- TaJOr€HUPOBAHUE U JIETUAPOraJOreHUPOBAHKE, MOJUMEPU3ALIUS
U NOJINKOH/IEH AU, MeperpynmnupoBKa. OcoOeHHOCTH OKHCIIUTEIbHO-
BOCCTAHOBUTEIILHBIX PEAKIIUN B OPraHUYECKOU XUMUH.
CoBpeMeHHBIE MPEICTABICHUS O XUHMUUECKOM CTPOCHUH OPraHUYECKUX BEIIECTB .
OcHOBHbBIE HampaBieHUs1 pa3BUTHS Teopuu cTpoeHus A.M.Bytneposa. M3omepus
OpraHUYEeCKUX BEUIECTB U €€ BUAbL. CTPYKTYpHAsl H30MEpHs: MEXKIIACCOBAsI, YIIIEPOJHOIO
CKeJIeTa, TOJOKECHHS KpaTHOW CBS3W W (DyHKIMOHAIBHOW Tpynmbl. IIpocTpancTBeHHAas
U30MEpUsS: FeoMeTpuuecKas U onruueckas. lloHstne acumMerpudeckoro neHrpa. buo-
JIOTMYECKOE 3HAYEHHE OINTUYECKOW M30MEepuHU. B3anMHOE BIMSHHE aTOMOB B MOJIEKYJIax
OpPraHUYECKUX BEIIECTB. JIEKTPOHHBIE A(P(PEKTH aTOMOB UM ATOMHBIX TPYINI B OpraHU-
4ecKux MoJsiekynax. MHIyKIUHOHHBIN 3((EKT, MONTOKUTEIbHBIA U OTPUIIATEIBHBIN, €ro

ocobeHHocTH. Me3omepHbIi 3G dekT (3ddEeKT conpsiKeHus ), ero 0COOSHHOCTH.

JleMoHCTpauuu

Konnexkuun opraHuyeckux BEHIECTB (B TOM YHCIE JIGKAPCTBEHHBIX IPENapaTos,
KpacuTeleil), MarepuaiaoB (MPUPOAHBIX M CHUHTETUYECKHUX KayyyKoB, IUIacTMacC H
BOJIOKOH) W U3JIeTIUI U3 HUX (HUTEH, TKaHEH, OTEJIOUHbIX MAaTEPUAJIOB).

Monenn wmonexkyn CHs, CoHa, CoHo, CeéHe, CH30OH — mapocTepxHeBbie H

oO0beMHbIe. Mojiend OTTaJKMBaHUSI TUOPUAHBIX OpOUTANIE C MOMOINBIO BO3MYUIHBIX
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LI1apOB.

B3aumopnencrBue Hatpus C  OTAaHOJIOM M OTCYTCTBHE B3aUMOJEUCTBUA C
JTUATUIOBBIM 3QUPOM.

OnbIThl, MOATBEPXKIAIOIINE HaTuyue (YHKIMOHAIBHBIX TPYII Y COEIWHECHUM
Pa3IMYHBIX KJIACCOB.

JlaGopaTopHBIii OMBIT

N3roroBneHne Mopenel MOJEKyl —IpPEACTABUTENEH PpPA3IUYHBIX KJIacCOB
OPraHN4YEeCKUX COCAUHECHUH.

[TpakTrueckue 3aHATHS.

OO6HapyxeHue yriiepojaa U BOJOpoaa B OPraHMuEeCKOM COEAMHEHHH.

Oo6napyxeHnue ranoreHoB (mpoba belnpiiTeitHa).

[IpenenbHbIC YTIE€BOAOPOIBI

['omonoruueckuit psg  ankanoB. Ilonstue o006 yraeBogopomax. (OcobeHHOCTH
CTPOCHHMSI TMPEHECIbHBIX YIIEBOAOPOJAOB. AJIKAHbl KaK TMPEICTABUTENIN TNPEAeSIbHBIX
YIJII€BOJIOPOJIOB.

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METAHA U JPYTUX AJKAHOB.
['omonoruueckuit psin u uzomepus napadpunoB. HopmanbHoe U pa3BeTBIEHHOE CTPOEHHUE
yriiepoaHor nend. HoMeHkiaTypa ajkaHOB M alIKWIBHBIX 3amMecTutesicr. duznueckue
CBOMCTBA aJIKAHOB. AJIKaHbl B IPUPO/IE.

XuMuuyeckue CcBoOicTBa ankaHoB. Peakuum SR-Tuma: ramoreHupoBanue (paboThl
H.H. Cemenona), nutpoBanue no KonosanoBy. MexaHu3M peakiiuu XJIOpPUPOBAHUS alIKa-
HOB. Peakium neruapupoBaHusi, TOPEHUsS, KAaTaJIMTUYECKOTO OKHUCIEeHUs ankaHoB. Kpe-
KUHT QJIKAHOB, Pa3JIMYHbIC BUIbl KPEKUHIa, IPUMEHEHUE B IPOMBILIIIEHHOCTH. [Tnponus u
KOHBEpPCHSI METaHa, N30MEpPU3AIIUs aJTKAHOB.

[Ipumenenne u crnocoObl MOJydeHUs ankaHoB. O0nacTH NMPUMEHEHUS aJKaHOB.
[IpoMmpbIlIeHHBIE CIIOCOOBI MOTYYECHHS aKAHOB: MOJYYEHUE U3 MPUPOTHBIX UCTOUYHUKOB,
KpEeKHHT TapaduHOB, MOJYYCHHE CHUHTETUYECKOTo OCH3WHA, ra3u(uKamus YT, THAPHU-
poBaHue ankaHoB. JlabopatopHbie criocoObI MOMYUYEHHUs alKaHOB: cUHTE3 Bropia, aexkap-
OOKCUIIMPOBaHUE, TUAPOIU3 KapOuaa aTtOMUHHUSL.

Huxnoankanel. ['oMonoruyeckuii psi 1 HOMEHKIaTypa IUKIOAIKAHOB, UX 00IIas
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¢opmyna. Tlonatue o HampsokeHUM LuKIa. M30oMepus LMKIOAIKaHOB: MEXKIAcCOBas,
YIIEPOJHOr O cKeneTa, reomerpuueckas. [lonyyenue u ¢puznueckre CBOMCTBA LIMKIOAIKA-
HOB. XMMHUYECKHE CBOMCTBA LIMKI0AIKaHOB. Criennpuka CBOMCTB IIUKIOAIKAHOB C MaJIbIM
pa3zMepoM HuKiIa. Peaknuy npucoeuHeHns U paiuKaabHOTO 3aMELIEHNUS.

JleMoHCTpauuu

Mopenn MolleKyad MeTaHa, JpYrMX allKaHOB, pPa3JM4YHbIX KOH(OpMauuin
LUKJIOT€KCaHA.

PactBopenue napaduna B OeH3MHE U UCHIAPEHHUE PACTBOPUTENISI U3 CMECH.

[InaBnenne mapadguHa U €ro OTHOUIEHHWE K BOJE (PacTBOPUMOCTb, IUIOTHOCTH,
CMaYHMBaHUE).

Pa3znenenue cMecu G€H3MH — BOJIa C TOMOIIBIO JIETUTEIbHON BOPOHKH.

['openue merana, mpomnaH-OyTaHOBOW cmecH, mapaduHa B YCIOBHSX HM30BITKA U
HEJ0CTaTKa KUCIOpOAa.

B3pbsIB cMecu MeTaHa ¢ BO3LYXOM U XJIOPOM.

BoccranoBnenue OKCHAOB TSHKEIBIX METAIIOB TapaUHOM.

OTHollIeHrEe UKIIOTeKcaHa K OpOMHOM BOJIE M pacTBOPY MEpMaHTaHaTa KaJlus.

JlaGopaTopHBbI€ OTBITHI

N3roroBneHne Moaener MOJIEKYJT aJIKAHOB U IaJOT€HAIKAHOB.

Nsrorosnenue napapuHUpoOBaHHONW Oymaru, UCIbITAHUE €€ CBONCTB: OTHOIICHUS K
BOJIE U KUpPaM.

OOHnapy>keHue BOJbl, CaXkH, YIICKUCIIOTO r'a3a B MPOJYKTaX FOPEHHs CBEUH.

O3HakoMIIeHHE  CO  CBOWCTBAaMH  TBEpAbIX  mMapaduHOB:  TUIABICHUEM,
pPacCTBOPUMOCTBIO B BOJAEC M OPraHUYECKUX PACTBOPUTEIAX, XMUMHYECKOM HMHEPTHOCTBHIO
(oTCyTCTBMEM B3aMMOJIEUCTBUS C OpOMHOW BOJIOW, pacTBOpaMH ME€pMaHraHaTa Kajwus,
TUAPOKCUIA HATPUS U CEPHOM KHUCIIOTHI).

[IpakTrueckoe 3aHATHE

[Tomy4yenne MeTaHa W HW3yYEHHWE €TO CBOWCTB: TOPEHHWS, OTHOMIICHHWS K OpOMHOMU
BOJIC M pACTBOPY MEPMAHIraHaTa Kaausl.

ITUJICHOBBIC H THCHOBbIE YIIEBOA0POAbI

['oMosornueckuii psa ajakeHOB. JJIEKTPOHHOE UM IMPOCTPAHCTBEHHOE CTPOCHHE
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MOJIEKYJIbI 3THJIEHA U alKeHoB. ['omonormyeckuid psa u odOmas Qopmyia aaKkeHOB.
N3omepuss OTUICHOBBIX  YIVIEBOAOPOIOB: MEXKKIIACCOBas, YIIEPOAHOIO  CKEJIETa,
MOJIOXKEHUSI KPAaTHOM CBsI3U, reomeTpudeckas. OcCOOEHHOCTH HOMEHKJIATYPhl STHIICHOBBIX
YIJIEBOJIOPOJIOB, HA3BaHUS BAKHENIINUX paaukanoB. Dusnyeckue CBOMCTBA AJIKEHOB.

XHUMHUYECKHUE CBOMCTBA aJIKEHOB. DJIEKTPODUIBLHBIN XapaKTep peakiuii, CKIOHHOCTh
K pEakiusM MPUCOCANHEHUs, OKHUCIEeHUd, nonuMepusanuu. [IpaBuno MapkoOBHUKOBA U
€ro JJICKTPOHHOE O0O0OCHOBaHHME. Peakiuu TraJloreHUpPOBAHUS, THAPOTAIOTEHUPOBAHUS,
ruJpaTaluuu, ruipupoanuss. Mexanusm Ag-peakuuii. [lonsatre o peakiusax nojaumepusa-
uuu. ['opeHue ankeHoB. Peaknnu OKHCIEHUS B MSITKHUX U JKECTKUX YCIOBUSX. Peakius
Barnepa u ee 3HaueHue i OOHApPY)KEHUs HEMPEACNIBHBIX YIJIEBOJIOPOIOB, MOJYYCHUS
TJIUKOJIEN.

[Ipumenenne u cmocoObl TONy4YeHUsS aJKeHOB. Mcmonb30BaHWE BBICOKOM
PEaKIIMOHHON CTMOCOOHOCTH QJIKEHOB B XMMHYECKOW MpOMbINUIeHHOCTH. [IpuMeHeHune
STWIIEHa W mponuieHa. [IpombllieHHBIE CHOCOOBI MOJTY4YeHUs ajlkeHoB. Peakiuu
JIETUIPUPOBAHUS U KPEKUHTA aJIkeHOB. JIJabopaTopHbie cIOCOOBI MOIYyYEHHS aTKEHOB.

Anxanuensl. [lonaTre u knaccudukaiusi TMEHOBBIX YIIIEBOIOPOIOB MO B3AUMHOMY
pPacHoJIOKEHUIO KpaTHBIX CBsi3ed B MoJekyne. (OCoOEHHOCTHM DJIEKTPOHHOTO U
IIPOCTPAHCTBEHHOI'O CTPOECHUS CONPSDKEHHBIX JAUEHOB. [IoHATME O N-3IEKTPOHHON
cucteme. HoMeHkatypa queHOBBIX yriieBOA0po10B. OCOOEHHOCTH XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB KAaK CIEACTBUE UX OJJIEKTPOHHOro cTpoeHus. Peaknuum 1,4-
npucoeauHenusd. [lomumepuzanuss  aueHoB.  CrocoObl  MOJNY4YEHUS  JUEHOBBIX
yraeBogopooB: padbotsl C.B.JIebenena, geruapupoBanre ajaKkaHOB.

OCHOBHbIE MOHSATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX CO€MHEHUM (Ha MpUMEpe Mpo-
OYKTOB TMOJUMEpHU3AlMU AJIKEHOB, aJKaJMEHOB M KX TaJOre€HNpPOU3BOAHBIX). MoHOMED,
MOJIMMED, pEaKLUs MOJUMEPU3ALMHU, CTENECHD ITOTUMEPHU3aLIUU, CTPYKTYPHOE 3BEHO. THIIBI
MOJIMMEPHBIX LIENICH: JIMHEWHBIE, PA3BETBIICHHBIE, CIIUTHIE. [IOHATHE O CTepeOperynspHbIX
nonuMepax. IlomuMmepsl TepMOIIaCTHYHBIE W TepMOpeakTuBHbIE. lIpencraBienue o
IracTMaccax u snacroMepax. [lonmaTHiieH BBICOKOTO M HU3KOTO JABJICHHS, €0 CBOMCTBA
n npumenenne. Karanuzaropel Lurmepa — Harra. IlonmunponuneH, ero npuMeHeHue u

cBoMcTBa. ['anorencoepxaniue noauMepsl: TeQioH, noauBuHmwIxiIopua. Kayuyku Haty-
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panbHbli  u  cuHTteTHdeckue. Comosmmepsbl  (OyTaAUEHCTUPOJIBHBIM  Kayuyyk).
Bynkanuzanus kayuyka, pe3uHa 1 500HUT.

JleMoHCcTpauuu

Mopenu MOJEKyJl CTPYKTYPHBIX W TPOCTPAHCTBEHHBIX H30MEPOB aJIKEHOB H
ankagueHoB. Komneknus «Kayuyk u pe3uHay.

Henonumepuzauusa kayuyyka. CryuieHue MIIEYHOTO COKa KaydyKOHOCOB (MoJjiouas,
OJlyBaHYMKOB, (hUKyca).

JlaGopaTopHBIE OTBITHI

OO6HapyxeHue HenpeIeIbHbIX COeIMHEHU B KEPOCUHE, CKUTTUApeE.

O3HakomIieHHe ¢ 00pa3iamMy NOJUITUIICHA U MTOJUIIPONHIICHA.

PacrioznaBanue o0pa3ioB alKaHOB U AJIKEHOB.

[TpakTrdeckue 3aHATUS

[lony4yenue 3TuieHa AeruapaTaiyeii 3TuI0BOro CIUpTa.

BzaumoneiicTBue 3TusieHa ¢ OpoMHOM BOJION, paCTBOPOM MEepMaHraHaTa Kajusl.

CpaBHeHUE TUTAMEHU 3TUJIEHA C IJIJAaMEHEM MpeNeNbHBIX YIIeBOJOPOI0B (METaHa,
POIaH-OyTaHOBOW CMECH).

AUETHIIEHOBBIE YIIJIEBOJAOPOIbI

['omonornueckuii psii aJIKUHOB. ODJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHE
aleTWIeHa W JAPYTux ajikuHOB. ['oMmornormyeckuid psg u obmas ¢dopMmyna alKHHOB.
HomeHknaTypa aneTWIeHOBBIX YIJI€BOAOPOAOB. M3oMepus MexkinaccoBasi, yriaepoaHOTro
CKeJIeTa, MOJI0KEHUS! KPaTHOU CBSI3H.

XVUMHUYECKHE CBOMCTBA U TMpUMEHeHUE ankuHOB. (OCOOEHHOCTH peakIuit
MIPUCOEIMHEHHUS 110 TPOMHOW YTIIEpOA-yIriiepoaHou cBs3u. Peakuus Kyueposa. IIpaBuio
MapKkoBHMKOBa NPUMEHUTENBHO K aneruiaeHaM. [logBMXKHOCTH aToma BOAOpOAA
(kucnoTHele  cBOMcCTBa  ankWHOB). OKwHCIEHHME alKUHOB. Peakiusi 3eIMHCKOrO.
[IpuMeHeHue aleTUICHOBBIX YriaeBoa0po0B. [lonnBruHMIALIETAT.

[lonyuenue ankuHoB. [lonmydeHue aneTuiaeHa MUPOIU30M METaHA U KapOUIHBIM
METOJIOM.

JleMoHCTpauuu

Mopaenu MOJIEKyYIIbI ALIETUIICHA U APYTUX AJIKUHOB.
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[Tonyuenue aneruieHa u3 kapOuaa Kalblids, O3HAKOMJICHHE C (PUBHYECKUMHU U
XUMUYECKUMHU  CBOWCTBAMHU  allETWJIEHA: pPAacCTBOPUMOCTBIO B  BOJIE, TOpPCHHEM,
B3aMMOJICHCTBUEM C OPOMHOM BOJIOM, pacTBOpPOM IMepMaHraHaTa Kanus, coaamu meau (1)
u cepebpa.

JlaGopaTopHBIii OMBIT

H3rorosnenne Moesen MOJIEKYJ alIKKHOB, UX U30MEPOB.

ApoMaTHYeCKHUE yriIeBOIOPOIbI

['omomnoruueckuii psia apeHoB. beH3os kak mpeacTaBuTens apeHoB. PazButue npen-
CTaBJIEeHUN O cTpoeHuU OeHzojia. COBpeMEHHbIE TIPEACTaBICHUSI 00 DJIEKTPOHHOM M TPO-
CTPaHCTBEHHOM CTpoeHHHU OeH3oma. O0pa3oBaHue apoMaTUYECKOM Mm-cucteMbl. ['omoioru
OeH3071a, X HOMEHKJaTypa, obmas gopmyna. HomeHnknaTypa sl 1u3aMelieHHbBIX MPO-
U3BOJHBIX O€H301a: OpTO-, MeTa-, Iapa-pacrojioxkeHue 3amecTutenen. Dusznueckue
CBOICTBa apEeHOB.

XuMHUYecKre CBOMCTBA apeHOB. [IpuMepsl peakiuii 3IeKTPOGUIBHOTO 3aMEeIEeHNUS
raJIOrTeHUPOBaHUs, aJKnpoBaHus (katanuzatopbl Opunens — Kpadrca), HUTpoBaHuUS,
cynbhupoBanus. Peakuuu ruipupoBaHus U MpUCOEAMHEHUs xyopa K 6eHzony. OcobeH-
HOCTHU XMMHUYECKHX CBOMCTB rOMOJIOTOB OeH30ja. B3anMHoe BiMsiHHE aTOMOB Ha MpUMepe
rOMOJIOTOB apeHOB. OpHueHTAIUs B peakusIX AMeKTpoduibHOro 3ameniennsi. OprueHTaHThI
[ u Il pona.

[Ipumenenue u monydeHue apeHoB. [IpupogHbIE HCTOUYHHUKH apOMATHYECKUX
YTIEBOAOPOIOB. ApoMaTH3alvs aJKaHOB U UKJIOATKAHOB. AJIKWIHNpPOBaHUE OEH30a.

JleMoHCTpauuu

[HlapocTepkHEBBIE 1 00BEMHBIE MOJIEIH MOJIEKYJI O€H30/1a i €T0 TOMOJIOTOB.

Paznenenne cMecu 6€H301 — BOJIA € TTIOMOIIBIO JETUTEIBHON BOPOHKH.

PactBopsitoriasi  cmocoOHOCT,  OeH30Ma  (IKCTPAKIUS ~ OPraHUYeCKHX U
HEOPTaHWYECKUX BEMIECTB OEH30JIOM W3 BOJHOTO pacTBOpa MHoda, KpacuTelew;
pacTBOopeHHe B OEH30Ji€ BEIECTB, TPYAHOPACTBOPUMBIX B Boje (Cepbl, OCH30WHOU
KHUCJIOTHI).

I'openue Gensona.

OTtHomieHue 6eH30J1a K OpOMHOM BOJE, paCTBOPY NEPMaHraHaTa Kajusl.
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[lonyyenue HUTpOOEH30IA.

O3HakoMJIeHHE C (PU3MYECKUMH CBOWCTBAMHU apOMATHUYECKUX YTJIE€BOAOPOJIOB C HC-
nosib3oBaHueM  pactBoputens — «ConbBeHT».  M3rotoBneHne ©W = UCHOJIB30BaHUE
npocreiiero npudopa anst xpomatorpagpuu.

[Tonyuenue GeHzosia qekapOOKCHIMPOBAHUEM OCH30MHOWU KHUCIOTHI. [lomydyeHue u
paccioeHue SMyJbCuU OeH3o0yia ¢ Bojoi. OTHomieHue OeH3ojla K OpOMHOM Boje U
pacTBOpYy MepMaHraHaTa Kajus.

1.10 IIpupoaHbIE NICTOYHUKH YTIEBOAOPOIOB

Hedrts. Haxoxnenwe B mnpupone, coctaB U (PU3MYECKHE CBONCTBA HEPTH.
TonnuBHORHEepreTuyeckoe 3HaueHue HedTu. [IpombinuieHHas nepepaboTka HeTH.
Pextudukauuss HedTH, OCHOBHBIE (pakiuu ee pas3fesieHus, HX HCIOIb30BaHHUE.
Bropuunas mepepaborka HedTenpoaykToB. PekTudukanus Maszyra nNpu yMEHBIICHHOM
naenenun. Kpexkunr HedtenmpomyktoB. Pasnuunple Buasl KpekuHra, paborsl B. T.
[lyxoBa. M3omepuzamusi ankaHoB. AJKWIHNPOBAHHE HENPEAEIbHBIX YIJIEBOAOPOIOB.
Pudopmunr negrenpoaykron. KauecTBo aBTOMOOMIIBHOTO TOTUIMBA. OKTaHOBOE YKCIIO.

[Tpuponusiii 1 nonyTHBIA HepTAHON ra3pl. CpaBHEHHE COCTaBa MPUPOJHOTO H
HNOMYTHOTO Ta30B, UX MPAKTUUYECKOE HUCIIOJIb30BAHHE.

Kamennbiii yroiab. OCHOBHBIE HaIlpaBJICHHS MCIOIb30BAHUS KAaMEHHOIO YIJIS.
KokcoBaHne KaMEHHOrO yris, Ba)KHEHIIME NPOAYKTBI ATOr0 IIpolecca: KOKC,
KaMEHHOYTOJIbHAsA CMoOJa, HajacMmoiibHass Boja. CoenuHEeHHs, BBIICIAEMBbIE U3
KaMEHHOYTOJIbHOU cMOJIbL. [IpOoayKThI, moydaemble U3 HaJCMOJIBHOM BOJBI.

DKOJIOTUYECKHUE aCMeKThl JOOBIYM, TMepepaboTKh W HCIOJIb30BAHUS TOPIOYHX
HCKOMAEMBbIX.

JleMoHCTpauuu

Komnexnus «IIpupoaHpie MICTOYHUKH YIIEBOIOPOIAOBY.

CpaBHeHHE MPOLIECCOB TOPEHUsI He(YTH U IPUPOJHOTO Ta3a.

O6pa3oBanuie HE(DTSIHOM MIICHKU HA MIOBEPXHOCTU BOJbI.

Karanutnueckuii kpekuHr napaduna (Win KEpOCHUHA).

JIaGopaTopHbI€ OIBITHI

OrnpeneneHue HaIu4usl HEMPEIEIbHbBIX YIJIEBOAOPOAOB B OCH3UHE U KEPOCUHE.
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PactBopuMOCTh pa3nuuHbIX HePTENpoAYKTOB (OE€H3MHA, KEPOCHHA, AM3EIBHOIO
TOIUIMBA, Ba3elMHa, napaduHa) Apyr B Apyre.

['unpokcuiabHbIE COEAMHEHUS

Crpoenne u knaccupukanus couptoB. Kiaccudukauus cnupToB 1o Ty
yIJI€BOJAOPOIHOTO pajuKajia, YUCIY THUAPOKCWIBHBIX TPyHN W TUIy aroMa YIjiepona,
CBS3aHHOTO C THJIPOKCHJIBHOM TIpyNmoi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE
TUAPOKCUIIBHON Tpynmbl. BrnusHue cTpoeHus cnUpPTOB Ha WX (PU3MYECKHE CBOWCTBA.
MexmorekysipHasi BOAOPOIHAS CBSA3b. | OMOJIOrHUecKHil psii MpeeabHbIX OJTHOATOMHBIX
cnuptoB. 3oMepusi 1 HOMEHKJIaTypa alKaHOoJIOB, UX obmias ¢hopmyna.

XUMHUYECKHE CBOWCTBA aJIKaHOJOB. PeakIMOHHasg CHOCOOHOCTh MpPEAeNIbHBIX
OJIHOATOMHBIX CcHUPTOB. CpaBHEHHWE KHUCIOTHO-OCHOBHBIX CBOMCTB OpPraHUYECKUX U
HEOpraHMYeCcKuX coeAuHeHud, coaepxkamux OH-rpynmy: KHCIOT, OCHOBaHHIA,
aM(pOTEpHBIX COEAMHEHHUH (BOJBI, COUPTOB). Peakuuu, MOITBEpk AAIONIME KUCIOTHBIC
CBOMCTBa cnupTOB. Peakuuu 3aMelieHus] TMAPOKCWIBHOW Trpynmbl. MeXMOJIeKyspHas
JerupaTanusi CHUPTOB, YCIOBHUS 00pa3oBaHusi MPOCThIX 3¢upoB. CloxkHbIE 3PUPHI
HEOPraHMYEeCKUX M OPraHWYeCKUX KHUCIOT, peakuuu »sTepudukanuu. OKUCIeHUE U
OKHCIIUTEIBHOE JETUAPUPOBAHUE CITUPTOB.

CriocoObl mony4YeHus: CIUPTOB. [ UAPOIU3 TalloreHaNKaHOB. [ uapaTaius aaKkeHOB,
yCIIOBUS €€ MpoBeieHus. BoccTraHoBIeHnEe KapOOHMIBHBIX COSTUHEHUH.

OTtnenpHbIE MPEICTABUTENN AIKAHOIOB. MeTaHo, ero NpOMBIIUIEHHOE MOJyYeHUE
M T[PpUMEHEHHWE B  IPOMBIIUICHHOCTH. buojornyeckoe JeWCTBHE  METaHOJIA.
Crenuduyeckre crnocoObl MONyYeHHUs: 3TUIOBOro crnupta. dU3HONIOrHYecKoe eHCTBHUE
3TaHOJIA.

MHoroaroMusie crnupThl. M30mMepus M HOMEHKJIATypa IMPEACTABUTENEH NBYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XMMUYECKUX CBOWCTB MHOTOATOMHBIX CIIMPTOB, MX
KaueCcTBEHHOe oOOHapyxeHue. OTaenpHble MPEACTABUTENN: ITHICHIJIMKONb, TIIMLEPUH,
CHOCOOBI UX MOJTYYEHHUS, IPAKTUUECKOE TPUMEHEHUE.

®deHoj1. DIEKTPOHHOE M MPOCTPAHCTBEHHOE cTpoeHHe (eHosia. BzauMHoe BiIusSHHUE
apoOMaTHUYEeCKOT0 KOJIblIa U TUIPOKCUIIBHOM TPYTIIIBI.

XuMHU4ecKkue CBOWCTBAa (eHosla Kak (QPYHKIHUS €ro XWMHYECKOTO CTPOCHHS.
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BbpomupoBa- Hue peHosna (kaueCTBEHHas peakus), HATpOBaHUE (MMKPUHOBAs KUCJIOTA, €€
cBoiicTBa M mnpumMeHeHue). OOpa3oBaHHME OKpALIEHHBIX KOMIUIEKCOB C HOHOM Fe3+.
[Ipumenenue ¢penona. [lonyyenue ¢peHona B NPOMBILIIEHHOCTH.

JleMoHCTpauuu

Mopaenu MOJIeKyJl COUPTOB U (DEHOJOB.

PactBopuMOCTb B BOJI€ aJIKaHOJIOB, STUJIEHIJIMKOJISA, TIIULEpUHA, (EeHOIa.

CpaBHEHHE CKOPOCTHM B3aUMOJEHCTBUS HATpHsl C 3TAHOJIOM, MNPOIMAHOJIOM-2, 2-
METHJI- TPOMAHOIOM-2, TTTULEPUHOM.

[Tonnyyenue OpomaTaHa U3 3TaHONA.

BriTecnenue ¢eHona u3 ¢peHonsTa HaTpusl yroJibHONW KMCIOTOM.

Peaknus genona ¢ hopmanbaeruiom.

KauectBennble peakiiuu Ha (HEeHOM.

3aBUCUMOCTH PACTBOPUMOCTH (heHOIa B BOJIE OT TEMIIEPATYPHI.

B3aumogeiicTBue peHona ¢ pacTBOPOM IIETIOUH.

Pacno3naBanue pacTBOpoB (eHossATa HaTpusi W KapOoHaTa Hatpus (OapOoTax
BBIJIBIXa€MOT'0 BO3/lyXa WJIM J€HCTBUE CUIBHOW KUCIIOTBI).

Pacno3HaBaHue BOJHBIX pacTBOPOB (eHOJIA U IIIHIIEpUHA.

JlaGopaTopHBIE OIBITHI

Pextugukanus cMmecu 3TaHONI — BOJA.

OOHapy>keHue BOJbl B a3€0TPOIHON CMECH BOJIbI U 3THIJIOBOTO CIIUPTA.

[IpakTrueckue 3aHATHA

N3yuyeHnue pacTBOPUMOCTH CIIUPTOB B BOJIE.

OkucieHue CnupToB Pa3IuYHOTO CTPOCHUSI XPOMOBOI CMECHIO.

[Tonydyenne nustunosoro 3¢dupa. [lomydenue rmunepara Meau.

Anbaeruaipl U KETOHbI

['omonornyeckue psapl anbIeruoB M KeToHOB. [loHATHE O KapOOHUIBHBIX
COCIMHEHUSX. OJJEKTPOHHOE CTpPOEHWE KapOOHWIbHOW rpymmbel. W3omepus wu
HOMEHKJIaTypa aJbJerujoB M KETOHOB. Du3nueckue CBOWCTBA KapOOHMIIBHBIX
COCIMHEHN.

XUMHAYECKHE CBOWCTBA aJbAETUAOB M KETOHOB. PeakmMoHHAsg CIIOCOOHOCTH
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KapOOHUJILHBIX COeNMHEHUN. Peakinu OKHCIIEHHS albJAETHIOB, KAYECTBEHHBIC PEAKIIUU
Ha aJbJETUIHYIO rpyImmy. Peakiuun MOJIUKOHACHCAIUU oOpa3zoBaHue
(denonopopmMalbIAESTUAHBIX CMOJL.

[IpumeHeHue u nojgydyeHue KapOOHWIbHBIX coeluHeHui. [Ipumenenue anbaeruaon
U KETOHOB B OBITY W MPOMBIIUICHHOCTH. AJIBJIETUIBI U KETOHBI B mpupoje (d3pupHbIe
Macna, (epomonsl). I[lonydyeHue KapOOHWIBHBIX COCIUHEHHN OKHUCICHUEM CIIHPTOB,
rUJpaTalvedl aJIKMHOB, OKHMCJIEHHUEM YIJeBOJOpoAOB. OTAeNbHbIE MNPEACTABUTEIN
aJbJCTU/IOB U KETOHOB, CrieU(PUIECKUE CTIOCOOBI UX MOJYy4YCHHUS U CBOMCTRA.

JleMoHCTpanuu

[ITapocTep>kHEBBIE 1 0OBEMHBIE MOACIIH MOJIEKYJT abJET 0B U KETOHOB.

[Tony4yeHre yKCyCHOTO albJerua, OKUCICHUE 3TaHOJIa XPOMOBOM CMECHIO.

KauecTBeHHbIE peakluM Ha allbJIETUIHYIO TPYIIY.

JlaGopaTopHBIE OIBITHI

OxkucneHue 3TaHoJIa B 3TaHAIb PACKAJIEHHONW MEIHOW MPOBOJIOKO.

[Tonyyenue GpeHonodopManbIeruaHOrO MOTUMEDPA.

PacnioznaBanue pactBopa aretoHna u opmajinHa.

[IpakTrueckue 3aHATHS

N3yyeHue BOCCTAaHOBUTENBHBIX CBOWCTB alIbJIETHIOB: PEAKIHS «CepeOpsHOro
3epKajia», BoccTaHOBIIeHUE ruapokcuaa meau (1I).

BiaumoneiictBue ¢popManpaeruia ¢ THAPOCYILGUTOM HATPHUS.

KapOGoHOBBIE KHUCTOTHI U UX IPOU3BOHBIC

I'omonoruueckuit psij NpeieIbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. [loHsTHE
0 KapOOHOBBIX KHUCIOTaX W WX Kiaccuukaius. DJIESKTPOHHOE W MPOCTPAHCTBEHHOE
CTpOEHHE KapOOKCWIBHON rpynmbl. ['oMosorndeckuid psifi OpenesbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT, UX HOMEHKJIATypa W u3oMepus. MexXMOIeKyIsIpHble BOAOPOIHBIC
CBSI3M KapOOKCHIIBHBIX TPYIII, WX BIMSHUE HA (PU3UYECKUE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XHWMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. Peakumuu, WILTIOCTPHPYIOIIHAE
KUCJIOTHBIE CBOMCTBA M HX CpPABHEHHE CO CBOWCTBAMM HEOPTaHMYECKUX KHUCJIIOT.
OO6pazoBanre (PyHKIIMOHATIBHBIX MPOM3BOJHBIX KAapOOHOBBIX KHCJIOT. Peakumu

stepuduKau. AHTUIPUIBI KAPOOHOBBIX KUCIIOT, UX MOJTYYEHHUE U MPUMEHEHUE.
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Cnoco0bI ostydeHus: KapOOHOBBIX KUCIOT. OT/ACIbHBIC NPEICTABUTEIN U UX 3HAYE-
Hue. O0uue crnocoObl MOMYYEHUs: OKUCICHUE aJIKAaHOB, aJIKEHOB, MEPBUYHBIX CIUPTOB,
anpAerunoB. BaxHelue npeacTaBUTEeNIM KapOOHOBBIX KUCIIOT, UX OMOJIOTHYECKAs] POJIb,
cnenupuyecKkue crnocoObl MOMyYeHusl, CBOMCTBA U MPUMEHEHHE MYpPaBbUHOW, YKCYCHOM,
NAIBMUTUHOBOM U CTEAPUHOBOW; aKPUJIOBOM U METAKPUJIOBOW; OJIEMHOBOU, JINHOJIEBOU U
JINHOJICHOBOI1; I11aBEJIeBOM; OCH30MHOMN KHUCIIOT.

Cnoxubie »¢upbl. CTpoeHHE U HOMEHKJATypa CJIOXKHBIX 3(HUPOB, MEKKIAcCoBas
u3oMepusi ¢ KapOOHOBBIMH KucHoTaMH. CrocoObl TMOJyYeHUs] CIOXKHBIX S(PUpPOB.
O6paTuMoCTh peakiuu dTepuduranuu U GakTophl, BIUSIONINE HA CMEIICHUE PABHOBECHS.
OOpaszoBanue  cioxHbiX  nonumdupos. llomudtunenrepedranar. JlaBcan — Kak
NpPEJACTAaBUTENb CUHTETUUYECKUX BOJIOKOH. XHUMHUUYECKHE CBONCTBA U MPUMEHEHHE
CJIOXHBIX I(PUPOB.

Kupsi. XKupsl kak cinoxHbie 23¢upsl riauiepruHa. KapOoHOBbIE KUCTOTHI, BXOISIINE
B COCTaB JKHPOB. 3aBUCUMOCTb KOHCUCTEHIIMM >KUPOB OT HMX COCTaBa. XHWMHYECKHE
CBOMCTBA >KMPOB: TUJPOJIN3, OMBUICHHUE, THAPUPOBaHUE. bronornueckas poyib KHpPOB, UX
UCIIOJIb30BaHKE B OBITY U MPOMBIIIUIEHHOCTH.

Conu kapOoHOBBIX KUCHOT. Mputa. CriocoObl MOMy4YeHUs! COJIeH: B3auUMOJIEHCTBUE
KapOOHOBBIX KHCIIOT C METaJJlaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHUSIMHU, COJISIMH,
MICJIOYHON THIAPOIN3 CIOXKHBIX 3(PUPOB. XUMHUUECKHE CBOMCTBAa COJIEH KapOOHOBBIX
KUCTIOT: THAPOJIU3, PEaKIUd MOHHOro oOmeHa. Mpuia, CYHIHOCTh MOIOIIETO JIEUCTBHS.
OTHollleHHE MblIa K JXKecTkor Boje. CuHTermdeckue Morwimue cpeacrea — CMC
(metepreHThl), UX NPEUMYIIECTBA U HEJJOCTATKH.

JleMoHCTpauuu

3HaKOMCTBO ¢ (PU3UYECKUMH CBOWCTBAMH BaXKHEHIINX KAPOOHOBBIX KUCIIOT.

Bosronka 6eH301MHON KUCIOTHI.

OTHoLIEeHUE Pa3TUYHbIX KAPOOHOBBIX KUCIIOT K BOJIE.

CpaBHenue pH BOJHBIX pacTBOPOB YKCYCHOW M COJSTHOM KHCJIOT OJMHAKOBOM
MOJISIp- HOCTH.

[lonyuyeHne npUsITHO MAXHYLIETO CIOAKHOTO upa.

OTtHomeHue CJIMBOYHOro, IOACOJIHCYHOI'O, MAIIMHHOIO MACCI KW MaprapvHa K
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OpOMHOM BOJIe U PACTBOPY MEpMaHTaHaTa KaJusl.

JIaGopaTopHBIE OMBITHI

B3aumopnencrBue pacTtBopa YKCYCHOW KHCIOTBI C MAarHu€M, OKCHUJIOM LIMHKA,
ruapokcuaom xenesa (I11), pactBopoM kapOboHaTa Kaausi U cTeapara Kajusl.

O3zHakomIleHHE ¢ 00pa3liaMu CII0KHBIX 3PUPOB.

OTHoIIEHUE CI0KHBIX A(DUPOB K BOJIC M OPTaHUUYECKUM BEILIECTBAM.

BriBeieHue ®UPHOTO MSATHA ¢ MTOMOIIBIO CIOXKHOT0 dupa.

PacTBOpUMOCTB KUPOB B BOJE U OPraHUUYECKUX PACTBOPUTENSX.

CpaBHeHME MOIOIIUX CBOMCTB X03s1CTBEHHOTO Mbl1a 1 CMC B xecTKO# BOJIE.

[IpakTrueckue 3aHATUS

PactBopuMOCTh pa3nuyHBIX KapOOHOBBIX KHCIOT B Boje. BzaumojeicTBue
YKCYCHOM KHCJIOTHI ¢ MeTajiaMu. [lonmyuenne nzoaMuiioBoro 3pupa yKCyCHOM KUCIOTHI.

CpaBHEeHHME CTEMEHW HEHACHIIIEHHOCTU TBEPJOr0 U KHUJKOTO XUPOB. OMBbLICHHE
xupa. [lonyueHue Mbula U U3yUYeHUE €r0 CBOMCTB: MEHOOOPAa30BaHMUs, PEAKIIMi HOHHOTO
oOMeHa, TUAPOIIN3a, BBIJIEICHUS CBOOOIHBIX )KUPHBIX KUCIIOT.

1.14 YrneBonasl

[Tonsitue 06 yrneBonax. Knaccuduxamus yriesogoB. MoHO-, Tu- U MOJIMCAXapU/IbI,
OpEeACTAaBUTENN KaXKJAOW Tpynmnbl YriaeBoAoB. buosorudeckas ponb yrieBoJaOB, HX
3HAYEHHWE B KU3HU YEJIOBEKa U OOIIECTRA.

Monocaxapunbl. CTpo€HHE U ONTHYECKass H30MEPUS MOHOcaxapuaoB. Hx
KIaccu(ukanus 1O YHCIY aTOMOB YIJepoJa W TpUpoAe KapOOHWIBHOW TPYIIIHL
®opmynbl Oumepa u Xeyopca s H300pakeHUs] MOJIEKYJT MOHOcaxapuoB. OTHeceHue
MOHOcaxapuaoB Kk D- u L-psany. Baxxnenmune npeacraBuTean MOHO3.

['moko3a, cTpoeHuWe ee MOJeKynbl W (Qu3nyeckue CcBoicTBa. Tayromepus.
XHWMHUYECKAE CBOWCTBA TJIIOKO3BI: PEAaKIUHU TI0 adbJACTHAHOW TpyImrme («cepeOpsHOro
3epKanay», OKHUCIECHUE Aa30THOM KHCIOTOW, TUApHUpoBaHHE). Peakuuu TrIOKO3bl Kak
MHOTOAaTOMHOT'O CIHPTA: B3aUMOJEHUCTBUE TJIOKO3bl ¢ Tuapokcuaom Menu (1) mpu
KOMHATHOM TeMIiepaType W HarpeBaHuu. PasznuuHble TUmbl OpOKEeHHsS (CIUPTOBOE,
MosouHOKHcioe). ['noko3a B mpupoje. buonoruueckass pojib U IPUMEHEHUE TIIOKO3bI.

@pyKTO3a KaKk U30Mep TIIIOKO3bl. CpaBHEHNE CTPOCHUS MOJIEKYJIbI U XUMHUYECKUX CBOMCTB
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[II0KO3bI U PpykTO3bl. DpyKTO3a B MPUPOJIE U €€ OUOIOTHUECKAs POJIb.

[lento3pl. Pubo3a u ne3okcupnb03a Kak MpeAcTaBUTENU anbaoneHTo3. CTpoeHue
MOJIEKYI.

HNucaxapunsl.  Ctpoenune  aucaxapunoB. Croco®  COWICHEHUsS  IMKJIOB.
BoccranasnuBaromye M1 HEBOCCTAHABIMBAIOIIME CBOWCTBA JUCAXAPUIOB KAK CIICICTBUE
cowieHeHusl 1ukiaa. CTpOEHHME M XMMHUYECKHUE CBOWCTBA caxapo3bl. TEXHOJIOrHYECKHE
OCHOBBI ITPOU3BOJICTBA caxapo3bl. JIakT03a 1 MallbTO3a Kak M30MEPHI CaXapO3bl.

[Monucaxapuapl. OOmee crpoeHre nonucaxapugoB. CTpoeHHE MOJEKYIb
Kpaxmaina, aMuio3a 1 aMWJIONEKTUH. PU3NYecKue CBOMCTBA Kpaxmasa, €ro HaX0X/JICHHUE B
npupojie U Ouonoruyeckas poib. ['mukoren. Xumudeckue cBoicTBa kpaxmana. CTpoeHue
AJIEMEHTApPHOTO 3BEHA IIEJTI0JIO3bl. BiusiHUe CTpoeHUs MOJUMEPHON e Ha (pU3nYecKue
U XUMHUYECKHE CBOMCTBA IEJUTIONO3bI. [MAPONIN3 IEUII0NI03bl, 00pa30BaHUE CIIOKHBIX
3(UpOB ¢ HEOPraHUUECKUMHU U OpraHUYeCKUMHU KucioTaMu. [IoHSATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IIIeJKe, BUCKo3e. HaxoxeHue B mpupojae U Ouoiorudeckas poiib
1esuron03el. CpaBHEHUE CBOMCTB Kpaxmaia U LHEJUTFOI03bI.

JlemoHcTpanuu

OO0pa3isl yTaeBO0B U U3ACIUNA U3 HUX.

IlonyueHune caxapata KajablUs M BBIJCICHHE Caxapo3bl M3 pacTBOpa caxapara
KaJIbLIUSL.

B3anmopelicTBue TIIFOKO3BI ¢ PYKCHUHCEPHUCTON KUCITOTOM.

OTtHomieHue pacTBOpoB caxapo3bl U ManbTo3bl K Cu(OH)2npu HarpeBanuu.

O3zHakomiieHHE ¢ (GU3UIECKUMU CBOMCTBAMH KpaxMaia  IeJUTIOIO03bI.

HalGyxanue 1iemirono3sl 1 Kpaxmana B BOJE.

[TonyuyeHue TpUHUTPATA LIEILTIOIO3bI.

Kosutekuust BOIOKOH.

JIaGopaTopHbI€ OIBITHI

OznakomiieHHe ¢ (U3UYECKMMH CBOWCTBAMHU TIIIOKO3bI (anTeyHas yHaKoBKa,
TaOJIETKN).

KucnoTtHblil rugposn3 caxapossl.

3HaKOMCTBO ¢ 00pa3liamMu MoJIMCaxapuaoB.
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OOnHapyxeHue Kpaxmaja C IOMOIIBIO KayeCTBEHHON peakuuu B Meae, Xjeode,
HOrypTe, MaprapuHe, MakapOHHBIX U3JETUAX, Kpynax.

[IpakTnueckue 3aHATUA

Peakius  «cepeOpsiHOro 3epkajia» TIIIOKO3bl. B3aumonelcTBhe TIIOKO3BI  C
ruapokcuaom meau (I1) mpu paznuuHbBIX TeMreparypax.

JleficTBre aMMHUAaYHOTO pacTBOpa OKcHIa cepedpa Ha caxaposy.

OO6HapyxeHue JIaKTo3bl B MOJIOKe. JlelicTBHe oa Ha Kpaxmal.

AMUHBI, aMUTHOKHUCIIOTBI, OCITIKH

Knaccudpuxanus wu wusomepuss amuHoB. llonstue 00 amunHax. IlepBuunsie,
BTOPUYHBIC M TpeTHUYHbIe aMuHbl. Kiaccudukaiys aMUHOB MO THUIY YTJIEBOJOPOIHOIO
paauMkasa M YUCIY aMUHOTPyHn B MolJiekyne. ['omosiornueckue psiapl MpeAeabHbIX
anndaTUIeCKUX U ApOMaTUUYECKUX aMUHOB, U30MEPHUS 1 HOMEHKJIATypa.

XUMUUYECKHE CBOMCTBA aMUHOB. AMUHBI KaK OPraHUYECKHUE OCHOBAaHUS, X CpaBHE-
HUE C aMMHAaKOM WM APYTMMU HEOPTraHWYECKUMHU OCHOBaHUSAMH. CpaBHEHUE XUMHUYECKHUX
CBOMCTB anupaTuyecKux U apoMaTuyeckux amMmuHoB. OOpa3oBaHue aMUI0B. AHWIIMHOBBIE
kpacurenu. IloHsTHe 0 cuHTeTHYECKUX BOJIOKHAX. [lonmaMunbl U MonvMaMUIHBIE CHUHTE-
TUYECKHE BOJIOKHA.

[Ipumenenue u nonyuyenue aMuHoB. [lonyuenue amunoB. Pa6otst H.H.3unuHa.

AmunokucnoTsl. [loHsiTHE 00 aMMHOKHMCIIOTAaX, UX KJIaCCH(PUKALUA U CTPOCHHE.
Onrudeckass u3oMepusi a-aMUHOKUCIOT. HoMeHkatypa aMUHOKUCTOT. J[BOMCTBEHHOCTh
KUCJIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHUCIIOT U €€ NPUYUHBI. bumnosnspHsie noHbl. Peakunn
koHJeHcaluu. llentuanas cBa3b. CHHTETHMYECKHME  BOJIOKHA: KampoOH, JHAHT.
Knaccuduxarnus Bomokos. [lomydeHne aMUHOKUCIIOT, UX MPUMEHEHUE U OMOJIOTHYECKas
byHKIHS.

benku. benku kak npupoaHeie noaumepsl. [lepBuyHas, BTOpUYHas, TPETUYHAS U
YeTBEPTUYHAS CTPYKTYphl 0enKoB. OUOPUIUISIPHBIE W TIO0YISIpHBIE OCNKH. XUMUYIECKUE
CBOMCTBa O€JIKOB: TOPEHHE, JIeHATypalus, TUIPOJIU3, KaueCTBEHHbIE (IIBETHBIE) PEaKIIMH.
buonornueckue ¢pyHkunu 6€1K0OB, UX 3HaUeHUE. benku kak koMmnoHeHT nuuy. [Ipodiema
OEJIKOBOTO T'OJIOJJaHUS U IYTU €€ PELICHUS.

JleMoHCTpauuu
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du3nuecKkue CBOMCTBA METWIAMHMHA: arperaTHoOe€ COCTOSIHME, IBET, 3arax,
OTHOIIIEHUE K BOJIe. ['OpeHrne MeTruiiaMuHa.

B3aumopnencTBre aHMIMHA U METUJIAMUHA C BOJOU U KUCIIOTAMU.

OkpamuBaHue TKaHEW aHUJIMHOBBIMU KPACUTEIISIMU.

O6HapyxeHue GyHKIIMOHATBHBIX TPYII B MOJIEKYIaX aMUHOKUCIIOT.

Hevitpanuzanus 1meinoyu aMMHOKUCIOTOM.

Heiitpanuzaius KucaoTbl aMUHOKUCIOTOM.

PactBopenue u ocaxxieHre OEJIKOB.

JlaGopaTopHBIE OTBITHI

N3roroBneHue mapocTepKHEBBIX U 00bEMHBIX MOJIEICH N30MEPHBIX AMUHOB.

PactBOopeHme 6€IKOB B BOJIE U X KOATYJISIITHS.

OO6HapyxeHue OeyKa B KypUHOM SIHIE U MOJIOKE.

[IpakTHueckue 3aHATUS

OO6pazoBanue coneit aHwiHa. bpomupoBaHue aHWINHA.

Oo6pazoBanue coneit rnunuHa. [lonydeHre MeHON COv TIIUIIHHA.

Henatyparus 6enka. L[BeTHbIe peakinu O0€IKOB.

A3oTcoaepxkaniue reTepouuKInYeckre coeinHeHusl. HykiienHoBbIe KUCTOTBI

Hyxnennossie kuciiotel. HykienHOBBIE KHCIOTHI KaK OPUPOAHBbIEC TToaumepbl. Hy-
KJICOTUIbI, UX cTpoeHue, mpuMepbl. AT® u AJID, ux B3auMonpeBpalieHUe U pob 3TOTO
npouecca B npupoze. [louarue JJTHK u PHK. Ctpoenune IHK, ee nepBuuHast u BTopruyHas
ctpykrypa. Pa6oter @.Kpuka u J[.Yorcona. KommieMeHTapHOCTh a30TUCTBIX OCHOBAHHM.
Permukanms JTHK. Oco6ernnoctu ctpoennst PHK. Tunst PHK u ux 6uonornueckue ¢pyHk-
uu. [lonsatue o Tpouunom kone (komone). buocunte3 Oenka B xKuBOM kieTke. | eHHas
WHXEHEpHs 1 OMOTEXHOIOTHs. TpaHcreHHble (OPMBI PACTCHUIA U )KUBOTHBIX.

JleMoHCTpauuu

Mojaenu MoJIeKyN BaXKHEMIINX TETEPOLUKIOB.

Kosuteknus reTepolMKIMYeCcKuX COEqUHEHU M.

JlelicTBrEe pacTBOpa MUPUIMHA HA HHAUKATOP.

B3aumonelicTBre nmupuanHa C COITHON KUCJIOTOM.

Mogens wMonekynsl JIHK, npemoncTpanmuss npuHOMIA KOMIUIEMEHTAPHOCTHU
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A30TUCTBIX OCHOBAaHUM.

OO6pa3ibl TPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM PACTEHUM U )KUBOTHBIX.

JlekapcTBa M mpenapaThl, H3rOTOBJICHHBIE METOJAAMU TEHHOW HWHXXEHEPUU U
OMOTEXHOJIOTHH.

JlaGopaTopHBIii OMBIT

N3roroBneHne 00BEMHBIX U IIAPOCTEPKHEBBIX MOJICNICH a30TUCTHIX TETEPOIIUKIIOB.

buonorudecku akTUBHBIC COSTUHECHUS

®epmenTsl. [TonsTre 0 PepmeHTax Kak 0 OMOIOTUYECKUX KaTalnu3aTopax 0eIKOBOM
npupoibl. OCOOEHHOCTH CTPOCHUS U CBOMCTB B CPAaBHEHUM C HEOPTaHMYECKUMU KaTalu-
3atopamu. Knaccudukarus ¢pepmenToB. OCOOCHHOCTH CTPOCHHS U CBONCTB (hepPMEHTOB:
CEJIEKTUBHOCTh U  A(PEKTUBHOCTh. 3aBUCUMOCTh AaKTUBHOCTH  (EPMEHTOB  OT
temriepatrypel U pH cpeasl. 3Hauenwe (epMEeHTOB B OHMOJOTMUM M TIPUMCHECHHUE B
TPOMBIIIJIEHHOCTH.

Buramunsl. [Tonstue o Buramunax. Ux knaccudukanus u oboznayenue. Hopma mo-
TpeOaeHus: BUTaMuHOB. BonopactBopumele (Ha npumepe ButamuHoB C, rpynnsl B u P) u
KUpopacTBOpUMBbIe (Ha mpuMepe BuTaMuHoB A, Du E). ABuTaMuHO03b1, rUNIEpBUTAMUHO3bI
Y TUTIOBUTAMHMHO3bI, UX MPOPUITAKTHKA.

['opmonsl. TloHAaTHE 0 TOpMOHAX KaK OMOJOTHYECKH aKTUBHBIX BEIECTBAX, BBHIMOJ-
HSIOIIUX YHAOKPUHHYIO PETYIAIMIO KU3HEAESITeIbHOCTH opraHu3MoB. Kiaccudukarms
TOPMOHOB: CTE€POHJIbI, TPOU3BOJHBIE AMHHOKHCIOT, TMOJUNENTHAHbBIE U OEIKOBBIE
ropMoHbl. OTIeIbHbIE NPEICTABUTENN: 3CTPAIUON, TECTOCTEPOH, UHCYJINH, aJpCHAIIHH.

JlekapctBa. IloHsiTHe O nekapcTBaX KakKk XUMHUOTEPANEBTHUUECKUX IIpenaparax.
Kparkue nctopuyeckue cBeieHUs O BOSHUKHOBEHHUH U PAa3BUTUU XUMHUOTEpanuu. [ pymiibl
JEKapCcTB: Cyiab®aMuapl (CTPENTONM]), AHTUOMOTHKM (TMCHUIIWIJINH), AHTUIHUPETUKH
(acnupuH), aHaNbreTUKH (aHaNbruH). MexaHu3M JeHCTBHUSI HEKOTOPBIX JIEKAPCTBEHHBIX
MpenapaToB, CTPOCHHE MOJIEKYJ, NPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAJIM3a
XAMHYECKOTO CTPOCHHs. AHTHOMOTHKM, WX KiIacCUPUKAIMSA IO CTPOCHUIO, THIY U
CHEKTpY AeicTBUs. bezonacHble criocoObl MPUMEHEHUS, JIEKAPCTBEHHBIE ()OPMBI.

JleMoHCTpauuu

CpaBuenue ckopoctu paznoxkenuss HpO, mon aelictBueM QepMeHTa Kataiasbl U
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Heopranundeckux katanuzatopon: K, FeCls, MnOa.

OO6pa3ibl BUTAMUHHBIX MPEMapaToB.

[TotuBUTAMUHBI.

Nnmtoctpanuuu gotorpaduii )KUBOTHBIX C pa3IUYHBIMU (pOpMaMU aBUTAMHHO30B.

[Inakat c wu3zo0pakeHUEM CTPYKTYPHBIX (OPMYJT ACTpaauoiia, TECTOCTEPOHA,
aJpeHaInHa.

Bsaumopeiicteue agpenanuHa ¢ pactsopom FeCl3.

benkoBas npupoga uHCyauHA (LIBETHAS PEaKIUsl HAa OCTIKH).

[lnakaTel wiaM KomorpamMmbl ¢ (QopMmyidaMu aMuja Cyidb()aHUIOBONH KHUCIOTHI,
muruApodosueBoid W JIOKHOW — IUTUAPO(POIMEBON  KUCIOT, OCH3WINCHUIUUINHA,
TeTpaIuKINHA, IleOTaKCUMa, acClIUpUHA.

JlaGopaTopHBIE OTBITHI

HcnbiTaHne pacTBOPUMOCTH aIpCHAJIMHA B BOJIE M COJITHOM KUCJIOTE.

OO6HapyxeHue acliMpuHa B TOTOBOM JIEKapCTBEHHOM opMme.

[IpakTrueckue 3aHATHS

OO6nHapyxeHue BuTaMuHa A B 1mojicoiiHeyHoM macie. O6Hapyxenue Butamuna C B
sa010uHOM coke. OnpeneneHue BuTaMuHa DB ppiObeM Kupe Uiu KypUHOM KEJITKE.

JleiictBue aMuiI03bl CIIOHBI Ha Kpaxmai. JleWcTBHE NEeruapOreHa3bl Ha
METHUJICHOBBIM CUHUM. JIeliCTBHE KaTalla3bl HA MIEPOKCHU BOJIOPOIA.

AHanu3 JEeKapCTBEHHBIX IMPENapaToB, MPOU3BOJHBIX CATUIUIOBON KHUCIOTHI.
AHanmu3 JeKapCTBEHHBIX MPENapaToB, MPOU3BOIHBIX aMUHO(EHOIIA.

OO01masi 1 HeOpraHuyeckasi XMuMus.

XUMHST — HAyKa O BEIIECTBAX.

Cocras BemecTBa. XuMU4eckue 3JeMeHThl. CIocoObl CyIIeCTBOBAHUS XUMHUECKUX
AJIEMEHTOB: aTOMbI, NPOCTHIE U CJOXHbIE BellecTBa. BeliecTBa MNOCTOSHHOTO U
MIEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTB. BemiecTBa MOJIEKyIIpHOTO
U HEMOJIEKYJSIpHOrO CcTpoeHusl. CrnocoObl OTOOpaKEHUS MOJIEKYJ: MOJICKYJISIPHBIE U
CTPYKTYpHBIE (hOPMYIIbI; IAPOCTEP)KHEBBIC U MaciTaOHbIE TTpocTpaHcTBeHHBIEC (CTIOApTa
— bpurneba) Moaenn MOJIeKyII.

MN3mepenne BemectBa. Macca aToMOB W MOJEKYJd. ATOMHAs €IWHHIIA MAacCCHI.

27



OTHOcHTENBbHBIE ATOMHAsI U MOJIEKYJIsipHas Macchl. KonnuecTBo BEMIECTBA U €IUHULIBI €TI0
M3MEpPEHUS: MOJIb, MMOJIb, KMOJIb. Unciao ABorazapo. MomsipHas macca.

ArperatHbie COCTOSIHUSI BellecTBa. TBepaoe (Kpucrauimyeckoe U aMmopdHoe),
KHUJKOE M Tra3000pa3HOE arperatHble COCTOSIHUS BEIEeCTBAa. 3aKOH ABOrajJpo M €ro
cnenctBus. MossipHblii 00BE€M BEIIECTB B ra3000pa3HOM coOCTOSHUU. OObeIUHEHHBIN
ra3oBbli 3aKOH U ypaBHeHHe MenzaeneeBa — KitaneiipoHa.

Cmecu BemiecTB. Paznmuuusi Mexay CMECSIMH U XUMHUYECKHUMH COETUHEHUSMHU.
MaccoBast 1 00beMHast 10JIM KOMIIOHEHTOB CMECH.

JleMoHCTpanuu

OnpIThI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BEIIECTB.

HabGop moneneit aToMOB U MOJIEKYII.

Hekoropsle BemiecTBa KOIMYECTBOM B 1 MOJIb.

Mopaenb MossIpHOTO 00beMa ra3oB.

[IpakTrueckue 3aHATUS

N3roroBneHne Moesieid MOJIEKYJI HEKOTOPBIX OPraHUYECKUX U HEOPTAaHUYECKUX BE-
IIECTB.

Ouncrka BemecTB (QUWIBTPOBAHMEM H AMCTWUIAIMEH. OdYHCTKAa BEIIECTB
MEPEKPUCTATIIIA3ALUECH.

Ctpoenue aToma

AToM — cioxHasg yacTuia. JlokazaTenbcTBa CIOKHOCTH CTPOCHHUSI aToMa:
KaTOAHBIC U PEHTTEHOBCKHE JIy4H, (POT0dPDHEKT, paguoaKTUBHOCTD, IIEKTPOIIU3.

[Inanetapuas moxmens atoma J. Pesepdopma. Crpoenme aroma mo H. Bopy.
CoBpeMeHHbIE TPEICTABICHUS O CTPOEHUH aToma. KopmyCKymsipHO-BOJIHOBOW Iyau3M
YacTUIl MUKPOMUDA.

CocrtaB atomHoro sigpa. HyKJIOHBI: TPOTOHBI U HEUTPOHBL. M30TONBI U HYKIUIBI.
Y CTONYHUBOCTH STIEP.

OnextpoHHass o0onouka artomoB. [loHsATHE 00 DJIEKTPOHHOW OpOUTAIH U
ANEKTpOHHOM oOsake. KBaHTOBbIE Unciia: riaaBHOE, OpOuTaIbHOE (MIOOOYHOE), MATHUTHOE
U CHMHOBOE. PacnpeneneHue 3J€KTPOHOB 0 3HEPreTHUECKUM YPOBHSM, MOAYPOBHSM U

opOuTansiM B COOTBETCTBUM C MPHUHIIMIIOM HAUMEHbIIEW sHepruu, npuHuunom [laymu u
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npaBuiioM ['yH1a. DNeKTpOHHBIE KOH(DUTYpAIlMd aTOMOB XUMUUYECKUX 3JIEMEHTOB.

BanenTHble BO3MOKHOCTH aTOMOB XUMUUYECKUX 3JIEMEHTOB.

DJeKTpoHHAas KiaccuuKays XAMUISCKIX DJIEMEHTOB: s-, P-, d-, f-aemMeHTHI.

JleMoHCTpauuu

dotorpdexr.

Mopenu opOuTaneit pa3nuyHoi GopMBI.

JlaGopaTopHBIii OTBIT

HaGmtoneHne CHeKTpoB MCIYCKAaHUS U TIOTJIONICHUS COCAUHEHUM XUMHUYECKHX
3JIEMEHTOB C MOMOIIbIO CIEKTPOCKOTA.

ITepuonnueckuit 3akoH u Ilepuoanueckas cucrema XUMHUUECKUX diemeHToB 1. U.
MenneneeBa

OTkpbITHE TIEpUOAMYECKOT0 3akoHAa. [Ipennochbulkv: HakoruieHue (HaKTOJIOrude-
cKoro matepuana, pabotel npemmectseHHukoB (M. B. JleGepeitnepa, A. O.lllankyprya,
Jx.A.Heronenaca, JI.KO.Meiliepa), che3n xumMukoB B Kapiicpys, TM4HOCTHBIE KauecTBa /1.
N. MenpneneeBa. Otkpsoitue 1. . MenaeneeBbiM [lepuoanueckoro 3akoHa.

[lepuognueckuii 3akOoH U cTpoeHue aroma. M3ortombl. COBpEMEHHOE MOHATHE
XUMHYECKOro dJieMeHTa. 3akoHoMepHOCTh I'. Mosnu. CoBpemeHHas (opmynupoBka
[Tepuognueckoro 3akoHa. Ilepuommueckass cucrema W CTpoeHHE aroma. Duznyeckuit
CMBICJI TTOPSIAKOBOTO HOMEpa AJIIEMEHTOB, HOMEPOB I'pynibl U nepuona. [lepuonnueckoe
U3MEHEHUE  CBOWCTB  DJJIEMEHTOB:  paavyca  aroma;  JHEPruM  HOHMU3ALWY;
AJEKTPOOTPULIATENBLHOCTH. [IpUUMHBI M3MEHEHUS METAUIMYECKUX W HEMETAJUIMYECKUX
CBOMCTB 3JIEMEHTOB B TpPYyIIax M MEPHOJIaX, B TOM YHCJIe OONBIIUX U CBEPXOONBIIHX.
3nauenue [lepuoanueckoro 3akoHa u Ileproanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa it pa3BUTHs HAYKHW Y IOHUMAHUSI XUMUYECKOW KapTUHBI MUPA.

JleMoHCTpauuu

Paznuunbie BapuanTsl Tabnuisl [lepruoauyeckoil cCUCTEMbl XUMUYECKUX JIEMEHTOB
J1. 1. Menpeneena.

OO6pa31bl MPOCTHIX BEIIECTB OKCUI0B U TUAPOKCUI0B AnemeHToB III nepuona.

JIaGopaTopHbIii OMNBIT

CpaBHeHI/IC CBOMCTB IMPOCTBIX BCIICCTB, OKCHUIOB H THAPOKCHAOB 3JICMCHTOB
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[IInepuona.

Crpoenue BeliecTa

[TonsTHE O XMMHUYECKON CBA3U. THUIIBI XUMUYECKUX CBSI3€M: KOBAJICHTHAs, HOHHAs,
METAJUIMYECKAsl U BOJIOPOJAHAS.

KoBanenTtHass xumudeckas cBsi3b. J[Ba MexaHu3zMa oOpa3oBaHUsS JTOM CBSI3U:
OOMEHHBIN U TOHOPHO-aKIENTOPHBIM. OCHOBHBIE MapaMeTPhl ITOTO THUIMA CBS3U: JJIMHA,
MPOYHOCTH, YIOJI CBA3U WM BaJICHTHBIM yrojl. OCHOBHbIE CBOMCTBA KOBAJICHTHOW CBSI3U:
HACBIILIEHHOCTh,  MOJSPU3YEMOCTb U  MPOYHOCThb.  JJIEKTPOOTPULIATEIBHOCTh U
KJaccuuKaisl KOBAJCHTHBIX CBS3EH MO ATOMY MPHU3HAKY: TOJSpHAsS W HEMOJISIpHAS
KOBaJICHTHbIC CBsI3U. [lOJSpHOCTH CBSI3M W MOJSIPHOCTH  MOJIeKynbl. Croco6
NEepPEKPhIBAHMS DJICKTPOHHBIX OpOuTaned MU KiaccupUKaIys KOBAJICHTHBIX CBS3EH IO
ATOMY MPU3HAKY: CT- U M-CBsI3U. KpaTHOCTh KOBAJICHTHBIX CBSI3EH U KilacCH(pUKAIUS UX TI0
ATOMY MPU3HAKY: OJMHAPHBIC, IBONHbBIC, TPOUHBIE, MOTYTOPHBIE. THUIBI KPUCTATITUYECKUX
pPELIETOK Yy BEUIECTB C OTUM THUIIOM CBSI3U: aTOMHBIE U MOJIEKyJsipHble. Dusznueckue
CBOWCTBA BELIECTB C ’TUMU KPUCTATUIMYECKUMHU PEIIETKAMMU.

HNonnas xumuueckas cBsi3b. KpallHuil cilyyail KOBAJICHTHOW MOJISIPHOM CBsi3U. Me-
XaHU3M 0Opa3oBaHUsA MOHHOW CBs3U. MOHHBIE KpUCTAUIMYECKHE PEIIETKH M CBOMCTBA
BEILIECTB C TAKUMU KPUCTAJUIAMH.

Meranmnndeckass XxuMmuaeckast cBsizb. OCOOBIN THUIT XUMHUYECKOUW CBSI3H, CYIIECTBYIO-
I B MeTaJUIaX M cIUiaBaX. Ee OTIMYNA U CXOACTBO C KOBAJIEHTHOM M MOHHOU CBSI3SIMHU.
CBoiicTBa METAITTIMYECKON CBSI3U. MeTaminueckue KpUCTAINIMYECKUE PEIIETKUA U CBOMCTBA
BEIIECTB C TAKUMU KPUCTAJJIAMM.

Bomoponnas xumuueckas CcBsS3b. MexaHM3M oO0pa3oBaHHS Takod cBs3H. Ee
KIaccu(uKanus: MEXKMOJICKYJsipHAss W BHYTPUMOJIEKYJSIpHAsS BOJOPOJHBIC CBSI3H.
MonekysipHble KPUCTAUIMYECKUE PELIETKH I 3TOr0 TUMa CBsi3u. Ou3ndeckue CBOMCTBa
BEIIECTB C BOJOPOJHOW CBA3bIO. buonornueckas poiab BOJAOPOAHBIX CBS3€M B
OpraHu3aluu CTPYKTYp OMOMOIUMEPOB.

Ennnas npupoia XuMHYECKUX CBSI3€M: HAJTMUNUE PA3IMYHBIX TUIIOB CBA3EH B OJHOM
BEILIECTBE, IEPEXOJ OJTHOTO TUIIA CBA3U B APYrOM U T. II.

KOMHHCKCOO6p330BaHI/IC. [Toustue 0 KOMIIJICKCHBIX COCIUHCHUAX.
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Koopaunanmonnoe uymucio kKomruiekcooOpazoBatensi. BHyTpeHHsii u BHewHss cdepa
KOMIUIEKCOB. HOMEHKIIaTypa KOMIUIEKCHBIX COeIUHEHUH. X 3HaueHue.

JleMoHCcTpauuu

Mopaenu MOJEeKyJ pa3iMuHON apXUTEKTYPHI.

Mopaenu u3 BO3AYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIIOIOKEHUS Sp-, SP2-, SP3-
TUOPUIHBIX OpOUTAIEH.

Mopenu KpucTasIM4ecKuX peieToK pa3InyHoro TUIa.

Monenu monekyn JIHK u Genka.

JlaGopaTopHBIE OTBITHI

B3aumoseiicTBiie MHOTOATOMHBIX CIIUPTOB € (DETMHTOBON KUAKOCTBIO.

KauecTtBeHHbIe peakunu Ha MOHbI Fe2+ u Fe3+.

[Tonumepsl

Heoprannyeckue mnonumepsl. I[lonmumepsl — mOpoCTbie BelIeCTBA C aTOMHOM
KPUCTANTMYECKON PEIIEeTKOW: aJUIOTPONHbIE BHJIOM3MEHEHHs yriepoaa (anMmas, rpadwur,
KapOuH, (QyJuiepeH, B3aHUMOCBSI3b THOpUIM3AIMK OpOUTaNe y aTOMOB yriepoja ¢
IPOCTPAHCTBEHHBIM CTPOCHHEM AJUIOTPOINHBIX MoJu(DUKaIuUit); celeH U TeIUIyp
LEMOYEYHOro cTpoeHust. [lomMepsl — CJI0KHBIE BEMIECTBA C ATOMHOM KPUCTAILNTMYECKOU
peIIEeTKOM: KBapl, KpeMHE3eM (JIMOKCHUJIHBIE COCIUHEHUS KpEMHUsI), KOPYHI (OKCH]
AJTIOMHHMS) U aTIOMOCHIIMKATHI (ITOJIEBBIE LIMATHI, CIII0/a, KAOJIWH). MuHepaibl U TOpHbIE
nopoabl. Cepa mnactuyeckas. MuHepanbHOe BOJOKHO — acbecT. 3HaueHuUe
HEOPraHUYECKUX TMPUPOAHBIX IMOIUMEPOB B (OPMUPOBAHUU OJIHOM M3 TE€OJIOTHYECKUX
00o0s04eK 3emMi — JUTOCQEPHI.

Oprannueckue nonuMepbl. CrocoObl UX MOJIYYEHHs: peaklUU MOJIUMEpHU3au U
peakuuy noiaukoHAeHcanuu. CTpPyKTypel IOJMMEPOB: JIMHEWHBIEC, Pa3BETBICHHBIE U
pocTpaHCTBEHHbIE. CTPYKTypUpPOBAaHUE MOJUMEPOB: BYJIKAHU3ALMS KaydyyKOB, yOJeHne
OeNKOB, OTBEPKCHHE MOJIMKOHICHCAIIMOHHBIX TOJUMEPOB.

Krnaccudukanus moJnmMepoB N0 pa3InyHbIM IPU3HAKAM.

JleMoHCTpauuu

Komteknuu miactMace, KaydyykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX OPOJ.

MI/IHepaJ'IBHOC BOJIOKHO — ac0ecT — u HN34CIuA U3 HETO.
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Mopenu monekyn 6enkos, [JHK, PHK.

JIaGopaTopHBIE OMBITHI

O3nakomiieHue ¢ oOpaslaMu IIacTMace, BOJIOKOH, Kay4YyKOB, MUHEPAJIOB U TOPHBIX
MTOPOJI.

[TpoBepka miacTMacc Ha 3JIEKTPUYECKYIO MPOBOJIUMOCTb, TOPIOYECTh, OTHOIIECHUE K
pacTBOpaM KHUCJIOT, LIEJIOYEN U OKUCIUTEIIEH.

CpaBHeHME CBOMCTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX IJIACTMACC.

ITony4yenue HUTEN U3 KAaIIpOHOBOW WJIM JIABCAHOBOM CMOJIBI.

OO6HapyxeHue XJiopa B TOJIMBUHUIXJIOPHUJIC.

JlucnepcHbIE CUCTEMBI

[TonsiTue o pgucnepcHbIXx cucremax. Krnaccudukamuss JUCIEPCHBIX CHUCTEM B
3aBUCUMOCTH OT arperaTHOTO COCTOSIHHS JIUCTICPCHOHHOU Cpelbl U AUCIepcHOM (a3bl, a
TaKXKe IO pa3Mepy UX 4YacTull. ['pyOboaucnepcHbIe CUCTEMBI: IMYJIBCUU U CYCIICH3UHU.
ToHKOaUCTIEPCHBIE CUCTEMBI: KOJUIOMJIHBIE (30JIM M T'eJIM) U MUCTUHHBIE (MOJEKYISIPHBIE,
MOJIEKYJISIpHO-UOHHBIE M HWOHHBIE). Dddext Tunmans. Koarymsamus B KOJIOMIHBIX
pactBopax. CuHepe3ucC B ressx.

3HaueHUE AUCHEPCHBIX CHUCTEM B KMBOW M HEXHBOM NPHUPOAE U NPAKTUUECKOM
AKU3HU 4YEJIOBEKA. DMYJbCUH U CYCIIEH3UU B CTPOUTEIBCTBE, MUILEBOM M MEAUIMHCKOM
IIPOMBIIUIEHHOCTH, KOCMETHKE. brosiornueckrne, MEAULIMHCKUE U TEXHOJIOTUYECKUE 30JIH.
3HayeHWe Trejie B OpraHM3alMu KUBOM MaTepuu. buosjorndeckue, MNHUILEBHIE,
MEIUIIMHCKHE, KocMeTudeckue renu. CuHepe3nc Kak (DaKTop, OMpPENeNsIonuid CpOK
TOJIHOCTA TMPOAYKIMHW Ha OCHOBE reneid. CBepThIBAHME KPOBH KaK OMOJIOTMYECKHI
CHUHEPE3HUC, €T0 3HAYCHHUE.

JleMoHCTpauuu

Buapl 1uCriepCcHBIX CUCTEM U UX XapaKTEPHbIC PU3HAKHU.

[Tpoxosxaenune ay4ya cBeTa 4epe3 KOJUIOMIHBIC U UCTUHHBIE pacTBOPHI (3 dhexT Tun-
Tans).

JIaGopaTopHbI€ OMBITHI

[lonyueHue cycrneH3uu cepbl U KaHU(POIIH.

[TonyueHue sMynbCUM PaCTUTENILHOTO Maciia U OeH3o0171a.
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[Tonyuyenue 301 kpaxmana. [loayueHue 3055 cepbl U3 THOCYIb(]ATa HATPUSL.

XUMHUYECKHE PEAKLIUHU.

Knaccudukanus XuMU4YeCKUX peaklnii B OPraHnyecKor U HEOPTaHUYECKOW XUMHUH.
[lonsiTue o xumuueckoi peakuuu. Peakiuu, uaynue 0e3 HM3MEHEHHsS KaueCTBEHHOTO
COCTaBa BEILIECTB: AJUIOTPONU3ALUS U M3oMepu3auus. Peakunu, uaymme ¢ M3MEHEHUEM
cocTaBa BELIECTB: MO YHUCIY M XapaKTepy pearupyrolux U oO0pa3yrolHuXcs BELIECTB
(pa3nokeHusi, COEMHEHUs, 3aMeleHns, OOMEHA); 10 W3MEHEHHUIO CTEIECHEW OKHCIICHUS
AJIEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE U HEOKUCIUTEIbHO-BOCCTAHOBUTEIbLHbIC
peakiuu); 1o TerioBoMy 3(dekTy (3k30- U dHAOTEpMHUYEecKue); mo (asze (romo- u
reTEpPOreHHbIE); MO HaIpaBlIeHUIO0 (OOpaTUMbIE M HEOOpATHMBIC); IO HCMIOJIb30BAHUIO
KaranuzaTopa (KaTaJUTUYECKHEe W HEKaTaJTUTHYECKHE), M0 MEXaHH3MYy (paauKalibHBIC,
MOJICKYJISIPHBIC U UOHHBIE).

BeposiTHOCTh TpOTEKaHUI XUMUUYECKUX peakivil. BHyTpeHHss SHEPTUsl, SHTAIBITUS.
TeroBoit addexT xumuueckux peakuuid. Tepmoxumudeckue ypaBHeHHs. CtaHmapTHas
SHTAIBNMS peakuuid u oOpaszoBanusa BemiecTB. 3akoH I'. M. I'ecca m ero crmenctsus.
DHTpOMUSI.

Cxopoctb xumMndeckux peakuuid. [lonstue o ckopoctu peakuid. CKOpoCTh TOMO- U
reTEPOr€HHON peaklu. DHEPrusi aKkTUBALINH.

@DakTophl, BIHUAIONME HA CKOPOCTh XMMUYECKOU peakuuu. IIpupona pearupyrommx
BemiecTB. Temreparypa (3akoH Bantr — Todda). Konmnenrpanus. Kartammzatopsl u
KaTajau3: TOMO- M TETepOreHHbIM, KX MeXaHU3Mbl. DEpPMEHTBHI, WX CpPABHEHHUE C
HEOPraHUYECKMMH KaTalu3aTopaMu. 3aBUCHUMOCTb CKOPOCTH PEAKIMl OT MOBEPXHOCTH
COIIPUKOCHOBEHMS PEAarupyroInX BEIIECTB.

OOpaTUMOCTh XMMHUYECKHX peakiuil. Xumuueckoe paBHoBecue. lloHaTtne o
XUMHYECKOM pPAaBHOBECHH. PaBHOBECHBIE KOHIEHTpaUUHU. [[MHAMUYHOCTH XMMHUYECKOIO
paBHOBecHsl. DAKTOPBI, BIMSIONIME HA CMEIICHUE PABHOBECHS: KOHIIEHTPALMS, JABICHUE,
temreparypa (npuniun Jlelllatensbe).

JleMoHCTpauuu

[IpeBparmenue kpacHoro ocdopa B Oemnblil; KUCIOPOIa B O30H.

Mopenu Oytana u u300yTaHa.
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[lony4yenue kuciaopoaa U3 NepoKcHia BOAOPOIA U BOJBL; IETUApaTalys 3TaHOMA.

[enouka mnpeBpamenniit P ~ P205 * H3PO4; cBoilcTBa yKCYCHOM KHCIIOTHI;
peakuuy, uaymme ¢ o0pa3oBaHUEM OCaJKa, I'a3a U BOJbI; CBOWCTBA METAJIOB, OKHCICHUE
anbAeTHIAa B KUCIOTY U CIIUPTA B aJIbJACTH/I.

Peakiiuu ropeHus; peakiuu SHAOTEPMUYECKUE Ha MPUMEPE PEaKIUU PasiioKeHUs
(7Ta”oNa, KaTUWHOW CENUTpPHI, OMXpomMaTa aMMOHHUS) U IK30TEPMUUYECKUE Ha MPUMEPE
peakuuii coenrHenus (odecuBeurBaHue OPOMHON BOJBI M pACTBOpA MEpPMaHTraHaTa Kajlus
ATUJICHOM, TallleHUe U3BECTH U JIp.).

B3aumoneiicTBue 1IMHKAa C pacTBOPAMHU COJSIHOM M CEpHOM KHUCIOT MPHU Pa3HbIX
TEMIIEpaTypax, pa3HbIX KOHIIEHTPALUAX COJISTHOW KHCIIOTBI; pa3jioKeHHE IepOoKCHUa
KHACTIOpo/a C ToMollplo okcuiaa mapranma (IV), karamasel ChIporo msica M ChIPOTO
KapTodens.

B3anmMopelicTBue IMHKA pa3IMUHONW TMOBEPXHOCTH (TOPOIIKA, MBUIM, TPaHYJ) C
KHCJIOTOM.

Mopenb «KUITALIETO CIOSD.

Cmemienue paBHoBecus B cucteme: Fe®* + 3CNS-<—>Fe(CNS)s; omblneHne xKupos,
peakuuu dTepuPuKaInu.

3aBUCUMOCTb CTETIEHHU 3JIEKTPOJIUTUYECKON THUCCOUMALMNMN YKCYCHOM KHCIOTHI OT
pazbaBicHUsI.

Cpasuenue cBoiictB 0,1 H pacTBOpoB cepHOIl U CEpHUCTONU KUCIOT; MYPaBbUHOU U
YKCYCHOMW KHUCJIOT; TUIPOKCUIOB JINTHUSA, HATPUS U KaJIHS.

JlaGopaTopHBI€ OTBITHI

[TonyueHnue kuciaopoaa pa3jaoKeHUEM MEPOKCHUJIa BOAOPOJa U (WIM) MepMaHTraHaTa
KaJIHsL.

Peakuuu, unymnme ¢ 00pa3oBaHUEM OCAJIKa, Ta3a WX BOJbI 1JII OPraHUYECKUX U HE-
OpraHUYECKUX KUCIIOT.

PacTtBOpBI

[lonsitue o pactBopax. PU3MKO-XUMHUYECKasE MPUPOJa PACTBOPEHUSI U PACTBOPOB.
B3anmopelictBue pacTBOpPUTENSI U PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTH BEIIECTB.

CnocoObl  BbIpaXKeHHUSI KOHIIEHTpalMd pacTBOPOB: MaccoBas JOJs PacTBOPEHHOIO
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BelllecTBa (MPOLICHTHAs ), MOJISIpHASL.

Teopust DAEKTPONUTUYECKON IUCCOUMAMU. MexXaHu3M JUCCOLMAIMUA BELIECTB C
pa3IMYHBIMUA THUIIAMUA XUMHUYECKHX CBsi3ed. BKiajg pycCKMX YUY€HBIX B Pa3BHUTHE
MpEeACTaBICHUN 00 3IEKTPOIUTHYECKON mucconanur. OCHOBHBIE TOJIOKEHUSI TEOPUU
AIEKTPOIUTHYECKON nucconuanvu. CTeneHb JJIEKTPOIUTUYECKOW JUCCOLMALNU U
dakTopsl ee 3aBUCUMOCTU. CUIIBHBIE U CPEHUE DJICKTPOIUTHI.

Huccoumanust Boabsl. Bopopoanslii mokaszarenb. Cpega BOJHBIX PacTBOPOB
ANEKTPOJIUTOB. Peakiiuu oOMeHa B BOJIHBIX PACTBOPAX AJIEKTPOJIUTOB.

IM'uaponus kak oOMeHHBIM mporecc. HeoOpaTumblii rugposin3 OpraHUYECKUX |
HEOPraHWYECKUX COCIMHEHUU U €ro 3HAYCHUE B MPAKTUYECKOU JI€ITETbHOCTH YEJIOBEKA.

O6patumbiii  tunponus  coieil.  CrymeHuartelii  rugponus.  I[Ipakrtuueckoe
NPUMEHEHUE TUIPOJIU3a.

IM'uaponus oprannyeckux BemecTB (O0ETKOB, JKUPOB, YIVIEBOAOB, MOJTUHYKICOTHIOB,
AT®) u ero Ouosormueckoe u MpakTHUeckoe 3HaueHue. OMbUIeHHE XKUpOB. Peakius
TepUBUKAIUH.

JlemoHcTpanuu

CpaBHeHUE ANEKTPONPOBOIHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CwMmeliieHre paBHOBECUS JUCCOIMAIIMM CITA0BIX KUCIOT.

NHpukaTopsl 1 N3MEHEHNE UX OKPACKHU B PA3HBIX Cpelax.

CepHOKHCIBIN U PepMEHTATUBHBIN THIPOJIN3 YTIICBOJIOB.

['unponus xapboHATOB, CyIh(ATOB U CHUIMKATOB IIEJIOYHBIX METAIIOB; HUTPATOB
ceuHia (II) wnu nuHkKa, XJI0pu1a aMMOHHUSL.

JIaGopaTopHBIii OIBIT

Xapaxkrep JUCCOLMALNY PA3JIAYHBIX TUAPOKCUIOB.

[IpakTrueckoe 3aHATHE

[IpuroroBiieHne pacTBOPOB PA3JIMYHBIX BUJOB KOHIECHTPALUY.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU. DIIEKTPOXUMHUUECKHE MPOLECCHI

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE pEaKInH. CreneHb OKHCJICHUS.
BoccranoButenn wu  okuciaurend. OKHUCIEHHE W BOCCTAHOBJIEHHE. BakHewiine

OKHCJIUTEJIM U BOCCTAaHOBHTEIU. BOCCTAaHOBUTEIBHBIC CBOMCTBA METAJIOB — IMPOCTBIX
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BemiecTB. OKHUCIUTEIbHBIE M BOCCTAHOBUTEIBHBIE CBOIMCTBA HEMETAJIOB — MPOCTHIX
BellecTB. BoccTaHoBUTENBHBIE CBOMCTBA BEIIECTB, 00pAa30BaHHBIX AJIEMEHTAMH B HU3IIIEH
(oTpunatenbHoOi)  cTeneHd — okuciaeHus.  OKUCITUTENbHbIE  CBOMCTBA  BEIIIECTB,
00pa30BaHHBIX d3JIEMEHTAMHU B BBICIICH (MOJOXHUTENBHOM) CTENEHU OKUCIICHHUS.
OKUCIHUTENbHBIE U BOCCTAHOBUTEILHBIE CBOMCTBA BEIIECTB, 0OPa30BaHHBIX PJIEMEHTAMU B

IMPOMCIKYTOUYHBIX CTCIICHAX OKHCJICHUA.

KJIaCCI/I(l)I/IKaHI/IH OKHCIUTCIIBHO-BOCCTAaHOBUTCIIBHBIX peaKLII/Iﬁ. PeaKHI/II/I
MECXKaTOMHOTI'O 151 MCKMOJICKYJIAPHOT O OKHUCJIICHUA-BOCCTAHOBJICHUA. PeaKI_[I/II/I
BHYTPHUMOJICKYJIAPHOTO OKHUCJIICHHUA-BOCCTAHOBJICHU . PCaKLII/II/I CaMOOKHNCJICHUSA -

CaMOBOCCTAHOBJIEHUS (AUCTIPOMIOPLIMOHUPOBAHUSA).

Metoapsl COCTaBICHUS YPaBHEHUN OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIUM.
Merton oanekTpoHHOro OamaHca. BrnusHue cpeapl Ha MNPOTEKAHHE OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX MPOIIECCOB.

XUMUYECKHE HCTOUYHUKH TOKA. OJIEKTPOJHBIC MOTEHIMAIbl. PsI cTaHmapTHBIX
ANIEKTPOAHBIX TOTEHIMAIOB  (JIIEKTPOXUMHYECKUM PSAJ  HANPSOHKEHUH  METaJlJIOB).
l'anpBaHWYECKUE AJIEMEHTHl W TPUHIUIIBI WX paboThl. CoCTaBiIeHHUE TajJbBaHMYECKUX
anemMeHToB. (OOpa3oBaHHWE TalbBaHWYECKUX TMap TNpPH XUMHYECKUX IPOIeccax.
l'anpBaHWYECKHE DJIEMEHTHI, MPUMEHSEMbIE B >KU3HMU: CBHUHIIOBAasS AaKKyMYJSITOpHas
OaTapesi, HUKeJIb-KaJMHEeBbIe OaTapen, TOIJIUBHBIC AJICMEHTHI.

DJIEKTPOJIM3 pacIUlaBOB M BOJIHBIX PAacTBOPOB AJIEKTpoOJaUTOB. IIporneccsl,
MPOUCXOMSAIINE Ha KAaTOJIE M aHOJe. YPABHEHHUS DIJIEKTPOXMMHUYECKHX IPOIECCOB.
DJIEKTPOJIM3 BOJHBIX PACTBOPOB C HHEPTHBIMHM JJIEKTPOJAMHU. IJEKTPOJU3 BOJHBIX
PacTBOPOB C PaCTBOPUMBIMU dJiekTpoaaMu. [IpakTruueckoe mpuMeHEHHUE ICKTPOIU3a.

JleMoHCTpauuu

BoccTranoBnenue nuxpomara Kajius IIMHKOM.

Boccranosnenue okcuaa meau (II) yriem u Bogopoom.

BoccTranoBnenue nuxpomMarta Kajlusi STUIOBBIM CITUPTOM.

OKHCIUTENBHBIE CBOMCTBA Q30THOM KHUCIIOTHI.

OkuCIUTENBHBIE CBOMCTBA AUXpOMATa Kajusl.

["anpBaHWYECKHE 2JIEMEHTHI U OaTapeKu.
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DnekTpoaus pactBopa xiuopuaa meau (II).

JIaGopaTopHBIE OMBITHI

B3aumopeinictBue MeTamioB € HEMETa/UlaMH, a TaKXKe € pacTBOpaMU COJIEM U
pacTBOpaMu KHUCJIOT.

B3aumoperictBue cepHOM U a30THOM KUCIIOT C MEJIBIO.

OxkucnuTenbHbIE CBOMCTBA IEPMAaHTIaHATa KAJINS B Pa3JIMYHBIX Cpeaax.

Knaccuduxkanus Bemects. [Ipocteie BemiecTBa

Knaccudukanuss Heopranuueckux BemniecTB. IIpocTeie W ClIOKHBIE BEIIECTBA.
Oxcunpl, ux kinaccupukanus. ['uapokcuabl (OCHOBaHUS, KUCIOPOACOAEPKAIINE KUCTOTHI,
amporepuble  rugpokcuabl). Kucnorel, ux kmaccudukamus. OcHoOBaHMS, HX
knaccudukanus. Conu cpeHue, KUCiable, OCHOBHBIE M KOMIUIEKCHBIE.

Meramnel. IlonoxeHne MeTaioB B NEPUOJUYECKON CHCTEME U OCOOEHHOCTH
CTpOEHHMsI HX aToMoB. IIpocTele BemiecTBA — METAUIbl: CTPOCHHE KPHUCTALUIOB U
MeTajindeckass Xumudeckas cBs3b. OOmmue ¢u3nyueckre CBOWCTBA METAVIOB M HX
BOCCTAHOBHUTEJIBHBIE  CBOICTBA: B3aUMOJECHCTBHE C HEMETaJUIaMU  (KUCJIOPOAOM,
rajoreHamH, Ccepoi, a30TOM, BOJOPOJOM), BOJOH, KHCJIOTaMH, PpPacTBOPAMH COJIEH,
OpraHMYEeCKUMHU BEIIeCTBAMH (CIHPTAMH, TaJlOT€HATKaHAMH, (EHOJIOM, KHUCIOTAMH),
menoyaMud. OKCUAbl U TUAPOKCUIBI METAJIJIOB. 3aBUCUMOCTh CBOMCTB 3THUX COEAWHEHU
OT CTENEHEN OKUCIIEHHS METAJUIOB. 3HAYE€HHE METAJNIOB B IPUPOE U KU3HH OPraHU3MOB.

Koppo3us METAJIJIOB. [lonsiTue KOPpO3HHU. XuMHYECKas KOppO3usl.
OnexTpoxuMuyeckas Koppo3us. CriocoObl 3alIUThl METAIJIOB OT KOPPO3HUH.

OO01ue crnocoObl MOTYYeHHUs METaUIoB. MeTamibl B npupoje. Metamtyprus u ee
BUJBI: NUPO-, THAPO- M BJIEKTPOMETALTYPrus. OJEKTPOJIM3 pPaCIUIaBOB U PAcCTBOPOB
COCIMHEHU METAJIJIOB U €ro MPAKTHYECKOE 3HAYCHUE.

Hemerannel. Ilonoxxenue nemeramioB B Ilepuomauyeckoit cucreme, 0oCOOCHHOCTH
CTPOEHUS UX aTOMOB. DJIEKTPOOTPULATEIBHOCTb.

bnaroponHbie Ta3pl. OJIEKTPOHHOE CTPOEHHE AaTOMOB OJIAarOPOAHBIX Ta30B H
OCOOCHHOCTU UX XUMUYECKUX U (U3UUECKUX CBOUCTB.

Hemeramner — mpoctele BemiecTsa. X aToMHOE M MOJIEKYJISPHOE CTPOCHHUE HX.

Annorponusa. XUMMHYECKHE CBOMCTBA HeMeTamIOB. OKHCIMTEIbHBIE  CBOWCTBA:
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B3aUMOJICMCTBUE C  METaJUIAMHU, BOAOPOJAOM, MEHEE  BJIEKTPOOTPULIATEIILHBIMU
HEMETaJUIaMH, HEKOTOPBIMU CIIOKHBIMHM BEIIECTBAMHU. BOCCTAaHOBUTENBHBIE CBOMCTBA
HEMETAJJIOB B peaKUAX C (PTOPOM, KHUCIOPOJIOM, CIIOKHBIMU BEIIECTBAMU —
OKHCITUTEISIMHU (a30THOM M CEPHOM KUCTIOTAMU U . ).

JleMoHCTpauuu

Komnexkuuss  «Knmaccudukanuss  HEOpraHMYECKMX  BEIIECTB» U 00Opaslibl
PEACTABUTENEH KIIaCCOB.

Komnexuus «Knaccudukaius opraHM4eCKUX BEIIECTBY» U 00pa3iibl MPECTaBUTENCH
KJIACCOB.

Mojenu KpuCTaNIMYECKUX PELIETOK METAILIIOB.

Komneknus MetanioB ¢ pa3HbIMU (PU3UUECKUMU CBOMCTBAMH.

B3aumopelictBue nuTHs, HATPUS, MarHus U >kejie3a ¢ KUCIOPOJ0M; IIEJIOYHbIX Me-
TaJUIOB C BOJIOHM, ciupTaMu, (DEHOJIOM; IIMHKA C PACTBOPAMH COJISTHOM U CEpPHOW KHUCIIOT;
HaTpUsl C CEPOW; alTOMHUHHUS C MOJOM; 3JKejie3a C pacTBOPOM MEIHOr0 KyIopoca;
AJTIOMHUHMS C PACTBOPOM €JIKOTO HaTpa.

Okcuabl U TUAPOKCUIBI XpOMa.

Koppo3ust MeTaiioB B 3aBUCUMOCTH OT YCJIOBHUH.

3aiuTa METauioB OT KOPPO3UHU: 00pa3Ibl «HEPKABEEK», 3aAIIUTHBIX TOKPHITHIA.

Konnexuus pyn.

DIEKTPOIU3 pacTBOPOB COJIEH.

Mopenu KpucTaIMYecKuX pemeTok Houa, anmasa, rpadura.

Annotponus gocdopa, cepbl, KUCIOPOIa.

B3anmoperictBue Boiopoaa ¢ KUCIOPOAOM; CYPbMBI C XJOPOM; HaTpUs C HOAOM;
XJIOpa C PacCTBOPOM OpOMUIA KalKs;, XJJOPHON U CEPOBOIOPOIHOM BOIBI; 0OECIIBEUNBAHNE
OpOMHO¥ BOJIBI 3TUIICHOM HJIN All€TUIICHOM.

JIaGopaTopHbI€ OMBITHI

O3HakoMmiieHHEe ¢ 00pa3liamMu mpeACcTaBUTENIed KIaCCOB HEOPraHUYECKUX BEIIECTB.

O3nakomiieHHe ¢ o0pa3liaMu IpeAcTaBUTENel KIIaCCOB OPraHUYECKUX BEIIECTB.

O3HaKOMJIEHHE C KOJUIEKIIUEHN PYy.

[Tony4yeHnue kuciopoaa u €ro CBOMCTBA.
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ITony4yenue Bonopoa u €ro CBOMCTBA.

ITony4yenue mIacTuYecKou cepbl, XMMUYECKUE CBOKMCTBA CEPBI.

B3aumonencrere MeTamioB ¢ paCTBOPaMU KUCIIOT U COJIEU.

CaoiicTBa yriisi: aIcCOPOIIMOHHBIE, BOCCTAHOBUTEIIBHBIC.

B3aumopernicTBrue IMHKA WK aJIOMUHUS C pACTBOPAMU KUCJIOT U LIEJIOYEH.

OkpamuBaHue MIaMeHU KATHOHAMU IIEJIOYHBIX U MIETOYHO3EMEIbHBIX METAJIOB.

OCHOBHBIE KJIACCHI HEOPTAHUUYECKUX U OPraHUYECKUX COCTMHEHUM

Bonoponneie coenuHeHus HeMmeTauioB. llomydeHue ammumaka U XJI0pOBOAOpPOAA
CHUHTE30M M KOCBEHHO. Pu3nueckue cBOMCTBA. OTHOIIEHUE K BOJAE: KUCIOTHO-OCHOBHBIE
CBOMCTBA.

Okcuasl W aHTUAPHUABl  KapOOHOBBIX  KHUCIOT. HeconeoOpasywrmue
coyieoOpasyromue OKCHabl. KHCIOTHBIE OKCHIBI, UX CBOMCTBA. OCHOBHBIC OKCHIIBI, HX
cBoMcTBa. AM(OTEPHBIC OKCUJIBI, X CBOMCTBA. 3aBUCHUMOCTh CBOMCTB OKCHJIOB METAJLJIOB
OT CTENEHH OKHUCICHHS. AHTHAPUIL KapOOHOBBIX KHCJIOT KaK aHAJIOTHM KHCIOTHBIX
OKCHJIOB.

Kucnorel oprannyeckue nu Heopranmdeckue. KucioTsl B CBETE TEOPUU DIIEKTPOJIN-
TUYEeCKOM auccouuanuu. Kucinorel B cBeTe mpoTtoiquTuyeckoil Teopuu. Knaccuduxarms
OpraHMYeCKUX W HEOPraHMuecKux KucioT. OOIue CBOWCTBA KHUCIOT: B3aUMOJACHCTBUE
OpraHMUYECKUX U HEOPTaHMYECKUX KUCIOT C METaJlJIaMi, OCHOBHBIMHU U aM()OTEPHBIMH OK-
CUJaMH U THUIPOKCHUIAMH, COJISIMH, OOpa3oBaHHE CIOXHBIX 3¢pupoB. OcoOeHHOCTH
CBOWCTB KOHLUEHTPUPOBAHHOW CEPHOM M a30THOM KUCIOT.

OcHoBaHMs opraHuyeckue U Heopranudeckre. OCHOBaHMS B CBETE€ TEOPUHU BIIEKTPO-
auTHdeckor auccormanuu. OCHOBaHMS B CBETE MPOTOIUTHYECKOW Teopuu. Kmaccudu-
Kalys OpPraHM4eCKUX U HEOPraHMYECKUX OCHOBAaHMMU. XMMUYECKHE CBOMCTBA IIEIOYEH U
HEPaCTBOPUMEBIX OCHOBaHWH. CBOWCTBA OECKHUCIOPOAHBIX OCHOBAaHHMH: aMMHaKa U
aMHHOB. B3anmMHOE BIMSHHE aTOMOB B MOJIEKYJIE aHWJINHA.

AmdoTepHbIe OpraHuYecKrue W HEOpPTaHWYecKue coeauHeHus. AmdQoTepHbIe
OCHOBAaHUSI B CBETE MPOTOIUTUYECKOU TEOpUH. AMPOTEPHOCTh OKCHAOB U THJIPOKCHUJIOB
MEPEXOAHBIX METAJUIOB: B3aUMOJICMCTBUE C KUCIOTAMH U LIEJTOUYAMHU.

Comu. Knaccudukauuss u xumudeckue cBoicTBa cosedl. OcCOOEHHOCTH CBOWCTB
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COJIEM OPTaHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

'eHetndeckass CBSI3b MEXAY KIAcCaMU OPraHUYECKUX M HEOPraHUYECKUX
COCAUHECHUN .

[ToHsiTHE O TEHETUYECKOW CBSI3M M TEHETUYECKUX PAJAX B HEOPraHUYECKOM U
opraHuyeckor xumuu. ['eHeTHdeckue psiabpl MeTaia (Ha MpUMEpPE Kajblldsi U JKelie3a),
HeMeTaJia (Cepbl U KPEMHUs), TIEPEXOHOr0 dJeMeHTa (IIMHKA). ['eHeTu4ecKkue psiibl U
T€HETHYECKAas CBSI3b B OPraHUYECKON XuMuu. EqMHCTBO MUpa BEIIECTB.

JleMoHCTpanuu

Komnnexknuu KHUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB, JIEMOHCTpALUSl UX
CBOMCTB.

B3aumopelicTBue KOHUECHTPUPOBAHHBIX Aa30THOM W CEPHOM KHUCIOT, a TaKkKe
pa30aBICHHON a30THON KHUCIIOTHI C MEJIBIO.

Peaxnus «cepeOpsiHOTO 3epKajay JJisi MypaBbUHON KUCIIOTHI.

B3anmopeiictBue pacTBopa THAPOKCHAA HATpUA C KHUCJIOTHBIMH OKCHIAMU
(oxcugom docdopa (V)), amboTepHBIMU THAPOKCHAAMHU (THIPOKCHIOM IIMHKA).

B3anmopelicTBue amMmmuaka ¢ XJOpOBOAOPOAOM U BOJOW. AHAJIOTUYHO JJISI METHJI-
aMHHA.

B3aumoeiicTBre aMUHOKHUCIIOT ¢ KHCJIOTaAaMH U IIEJI0YaMHU.

JlaGopaTopHBIE OIBITHI

[Tomyuenue u CBOMCTBA YIJIEKUCIIOTO Ta3a.

CRoiicTBa COISHOM, CEpHOU (pa30aBICHHOI) M YKCYCHOM KHUCIIOT.

BiaumoneiictBue ruapokcuaa Hatpus ¢ coisimu (cynbdatom mean (I1) u xmopumgom
aMMOHUA).

Paznoxenne ruapokcuia Meau.

[Tomy4yenne u am¢poTepHbIE CBOMCTBA THAPOKCUIA ATTFOMUHUS.

[Tony4yeHune )KeCTKOW BOABI U U3YUYECHHUE €€ CBOMCTB.

YcTpaneHrne BpEMEHHOM U MMOCTOSHHOM KECTKOCTH.

[IpakTrueckue 3aHATHA

[Tonydyenune Xa0poBOAOPOJA U COJITHOM KUCIIOThI, NX CBOMCTBA.

[Tonyyenne ammMuaka, €ro CBOMCTBA.
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XUMHS DIIEMEHTOB

S-OJEeMEHTHI

Bopopon. /IBOMCTBEHHOE TIOJIO0XKEHUE BOAOPOAA B IMEPUOAUYECKOW CHUCTEME.
M3oTonel Bogopona. Tsokemas Boga. OKUCIHMTENBHBIE U BOCCTAaHOBHUTEIBHBIE CBOMCTBA
BOJIOPOJIa, €ro MOJIyYEHUE U IPUMEHEHHE. POk BOOpOAa B )KUBOU U HEKUBOM IIPUPOJIE.

Bona. Ponb Bombl Kak cpemnooOpa3yroliero BelecTBa KIETKH. DKOJIOTUYECKHUE
aCIEeKThI BOJIONIOIb30BAHMSL.

Onementsl [A-rpynmel. [llenounsie metamnsl. O0mas XapaKTepUCTHKA IIETOYHBIX
METAJUIOB HAa OCHOBAaHMUM INOJNOXKeHUA B llepuommueckor cucreme snementoB J[. .
MenneneeBa u cTpoeHus atoMoB. [lomyuyenue, ¢u3MUecKue W XUMHUECKHE CBONCTBA
HIEJTOYHBIX MeTaJUioB. KaTHOHBI MIETOYHBIX METAJUIOB KaK Ba)KHEWINAsh XUMHUYECKas
dbopma HX CyIIECTBOBaHMs, PETYJISTUBHAs pPOJb KAaTHOHOB Kallusg W HATpPUsS B JKUBOU
kietke. [IpupoiHble COeNMHEHNS] HATPUS U KaJlusl, UX 3HAUCHUE.

OnemenTtsl [IA-rpynmel. OOmias xapakTepUCTHKA HIEIOYHO3EMEIBHBIX METAJJIOB U
MarHvsi Ha OCHOBaHMU TnoNoKeHus B Ilepuommueckor cucreme smemeHtos . U
MenpeneeBa u ctpoeHusi aromoB. Kambiuii, ero noisyuenue, GU3NYecKue u XUMHUUECKUE
cBOMCTBA. BakHellne cOeNVHEHUs] KaJIblLUs, UX 3HaueHUEe U npumeHeHue. Kanpuuil B
npUpojie, ero OUOIOTHYECKask POITb.

p-DJIeMEHTHI

AnroMuHUN. XapaKTEpUCTUKA aTIOMUHUS HAa OCHOBAHUU MoJIokeHUs B Ilepuoauue-
ckoit cucreme annemenToB J[.M1. MenneneeBa u crpoenus aroma. [lonyuenne, pusndeckue
U XMMHUYECKHE CBOMCTBA allOMUHUS. BakHellne coeIMHEHMs allOMMHMS, UX CBOMCTBA,
3HAa4YEHUE U puMeHeHue. [IpupoaHeie coeqMHEHUST ATTFOMUHUSL.

VYrnepon u kpemuwmii. OOmiasi XapakTepUCTHKAa Ha OCHOBAaHUM WX IIOJIOKEHUS B
[Tepuonnueckon cucreme [l. . MenneneeBa u ctpoenuss aroma. [Ipoctele BemiecTsa,
oOpa3zoBaHHbIE 3THUMH djeMeHTaMu. OKCHIBI W THAPOKCHUIBI YIIEpola W KPEMHHS.
Baxueiimue conu yrojibHOW U KpeMHUEBOU KUCIOT. CUITMKATHAsL MPOMBIILIEHHOCTb.

lanorensr. O0mIas XxapakTEpUCTUKA TAJIOT€HOB HAa OCHOBAHMHM HUX IOJOXXEHUS B
[Tepuonnueckoi cucreme snemeHtoB . M. MenneneeBa u crpoeHuss atoMoB. ['amoreHsl

— IIPOCTBIC BCHICCTBA: CTPOCHHC MOJICKYJI, XHUMHYCCKHUC CBOﬁCTBa, IIOJIYUYCHHUC H

41



NpUMEHeHne. DBaxHeulmne COeAWHEHUsI TaJlorTeHOB, WX CBOWCTBA, 3HA4YE€HUE U
npuMeHeHue. ['anorensl B npupoe. buonornyeckas posib rajJoreHos.

Xanbkorensl. O0I1as XapakTepUCTHKA XaJIbKOT€HOB HA OCHOBAHUU UX TOJIOKEHUS B
ITepnonnueckoii cucreme aimemeHToB .M. MenneneesBa u cTpoeHus: aTOMOB. XaJIbKOT€HbI
— npocthle BemecTBa. AmoTrponus. CTpoeHHE MOJIEKYJT aZIOTPOIHBIX MOAU(PUKAIIUN U
UX cBOMCTBA. IlonydyeHue u npuMEHEHnEe KUCI0poaa U cepbl. XaabKOI€Hbl B IIPUPOAE, UX
OuoJsIoruYecKas posib.

OneMmeHThl VA-rpynmbl. OOmias XapakTepUCTUKa SJIEMEHTOB JTOM TPYIIBI Ha
OCHOBaHMM MX MoJiokeHus B llepuonnueckon cucreme anementoB . M. Menneneesa u
cTtpoeHusi aToMoB. CTpOCHHE MOJIEKYJIbI a30Ta U aJUIOTPOIHBIX Moaudukanuii ¢ocdopa,
ux (U3MYecKrue U XUMHUYECKHE CBOWCTBA. BOJOpOJHBICE COCTUHEHHS DJIEMEHTOB Y A-
rpynmnbl. Okcuasl azota U dhocdopa, COOTBETCTBYIOIUME UM KUCIOTHI. COJIM ATUX KUCIIOT.
CRoiicTBa KHUCIOPOJIHBIX COCIWHEHHMM a3oTa U ¢docdopa, MX 3HAUYEHHE U TPUMEHEHHE.
A3zot u pocdop B mpupojie, ux OHOJOTHIECKasT POJIb.

Onementhl “A-rpymnmbel. OOmias XapakTepUCTHUKa JJIEMEHTOB STOM TpyIIbl Ha
OCHOBaHMM MX monoxeHus B [lepuonnueckoin cucreme anementoB /. 1. MenneneeBa u
CTpOEHUSI aTOMOB. YTJiepoll U ero ajmiorpornus. CBOMCTBa aJUIOTPONHBIX MOJUGUKAIIUN
yriaepoia, X 3HaueHue U npuMeHeHue. OKCUAbl U TUIPOKCUIIBI YITIEPOJa U KPEMHHUS, X
xumMuyeckue cBoicTtBa. ConM YroJlbHOM M KPEMHHUEBBIX KHCIOT, WX 3HAYCHHE U
npumeHnenue. [Ipupomgoodpasyromas posib yriepoaa sl )KUBOW M KPEMHUS IS HE)KUBOU
MIPUPOIBI.

d-DneMeHThI

Ocobennoctu crpoerust atromoB d-anmementoB (ILI-YIIB-rpymm). Mens, 1uMHK,
XpOM, JKEJIe30, MapraHell Kak TMPOCThIE BEIIeCTBa, WX (PU3NUECKHE U XUMUYECKUE
cBoricTBa. HaxoxaeHune 3THMX METaIOB B NPUPOJAE, HMX MOJYYCHUE W 3HAYCHHUE.
Coenunenusi d-3IeMEHTOB C PA3TMYHBIMU CTETICHSIMHU OKHCIICHHS. XapaKTep OKCHIIOB U
TUAPOKCHUIOB ITUX JIEMEHTOB B 3aBUCHMOCTH OT CTEIIEHU OKUCJICHUS METalIA.

JleMoHCTpauuu

Komnexkuuu  mpocThiX — BEHIECTB, OOpPa30BAaHHBIX  3JIEMEHTAMH  Pa3JIMYHBIX

3JICKTPOHHBIX CEMENCTB.
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Kosutekunn MuHEpaioB ¥ TOPHBIX MOPOA.

[TonyueHue annoTponHbIx MOAUUKAIIMNA KUCIopoaa, cepbl, hocdopa.

XuMUYecKre CBOMCTBa BOJOpOJa, KHUCIOpoaa, cephl, ¢docdopa, raaoreHos,
yriiepoja.

Okcuapl cepsl, as3oTa, YyIJEpoaa, ele3a, MapraHia, MEIW C pPa3InYHbIMHU
CTCIICHSIMHU OKHCJICHUSI, MX CBOMCTBA.

I'mapokcuasl cepol, XpoMa, MapraHiia, ejae3a, MeJld, ATFOMUHUA U IMHKA, UX TOJTY-
YeHHUE M XMMHUYECKHE CBOMCTBA.

JlaGopaTopHBIE OTBITHI

N3ydenne cBOMCTB MPOCTHIX BEUIECTB U COCTMHEHUN S-2JIEMEHTOB.

N3ydenne cBONCTB MPOCTHIX BEIIECTB U COCIMHEHUMN P-3JIEMEHTOB.

N3yueHne CBOMCTB MPOCTHIX BEIIECTB U COSUHEHUM d-27IEMEHTOB.

[TpakTrdeckue 3aHATUS

[Tony4yeHue ruipOKCU0B AIFOMUHUS U [IUHKA; UCCIIEOBAHUE UX CBOMCTB.

[TomyueHnue u KiccienoBaHNE CBOMCTB OKCUIIOB CEPhI, yriiepoaa, ¢pocdopa.

XuUMUs B KU3HHU OOIIIECTBA

XUMHUS W TPOU3ZBOACTBO. XHUMHYECKash MPOMBIIICHHOCTh W XHMHUYECKHUE
TexHojoruu. Cpipbe 11 XHMHYECKOM MPOMBIINUICHHOCTH. Boma B XUMHUYECKOU
MPOMBIIIUICHHOCTH. JHEPrus [Jid XHMHYECKOTO MpOu3BOACTBA. HaydHble NPUHIIMIIBI
XUMHUYECKOTO TPOM3BOJACTBA. 3allldTa OKPYXKAlOlIeW cpeapl W oOxpaHa TpyJa IpH
XUMHUYECKOM Mpou3BoicTBE. OCHOBHBIE CTaAUN XMMUYECKOTO Mpou3BoACcTBa. CpaBHEHUE
MPOU3BOACTBA aMMHUaKa U METaHoJIa.

XUMHSL B CEIBCKOM XO3SHMCTBE. XHMMH3aIUds CEJIbCKOIO XO34HCTBA U €€
HarpaBlieHus. PacTeHus W modYBa, MOYBEHHBIM IMOTJIOMIAIOIIMK KOMIUICKC. Y IOOpEeHUS U
ux Kiaccudukanus. XHUMHYECKHE CpEACTBAa 3alluThl pacTeHui. OTpulaTeabHbIe
MTOCJICACTBUS MPUMEHEHUS MTECTHITUAOB U O0pb0a ¢ HUMH. XUMH3AIKs )KUBOTHOBO/ICTBA.

Xumusi U 3KoJorus. XHMHUYECKOE 3arpsi3HEHUE OKpyxkarlieil cpeasl. Oxpana
rugpocepbl OT XHMHYECKOro 3arps3HeHus. OxpaHa TOYBBI OT XHUMHUYECKOTO
3arpsizHeHus. OxpaHa atmocdepsl OT XUMHUUYECKOro 3arpssHeHus. OxpaHa (uopsl u

(1)aYHBI OT XUMHUYCCKOI'O 3arpA3HCHUSI. buoTrexnosorus u reHHas HHIXCHCPHU:.
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XuMHUsd W TIOBCEJIHEBHAs JKW3Hb 4YeloBeKa. JlomamHsas anreka. Momwmmue u

guctsnme cpeacrsa. CpeactBa 60pbObl ¢ OBITOBBIMH HaceKOMbIMU. CpejcTBa JMYHOM

TMTHCHBI M KOCMETUKHM. XHMMHS WU nmyIia.

MapKUpOBKM YIAKOBOK MHIIEBBIX H

THTUCHUYCCKUX ITPOAYKTOB U YMCHHUC UX YHUTATh. DKoJI0rus KHUIUIia. XHUMUS U TCHETUKA

YCJIOBCKA.

JleMoHCTpauuu

Mopenu npon3BOACTBAa CEPHOM KHCIIOTHI 1 aMMHAaKa.

Komnnexust ynodpeHuii v necTuuaoB.

OO0pa3ipl cpeACTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX MPEMAPATOB.

HpaKTI/I‘I€CKI/IC 3aHATUA

O3HakoMJIEHUE C KOJIIEKITUEH yI00pEeHUN 1 TIECTUIINIOB.

O3HakoMjieHHe C o0Opa3laMu CpPEJICTB OBITOBOM XUMHUU W JICKAPCTBEHHBIX

[penaparos.

6. TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuzanuu coaepkanus oOHIe00pa30BATENBHON YUEOHOW JIUCHIUILITUHBI

OVIL11Y «Xumus» ydeOHasi Harpy3ka oOy4aronuxcsi COCTaBIIsCT:

Bua yueOHo# padoThI

O0BeM B yacax

O0bem o0pa3zoBaTeIbHOM MPOrpaMMbl

208

B TOM 4YuCJI€:

TEOPETHYECKOE 00yUeHUE 158
MPAKTUYECKHUE 3aHITH 16
1a00paTOPHBIC 3aHATHS 20
CEMUHAp 2

CaMOCTOATCIIbHAA pa60Ta

yu4eOHBIM  IUIAHOM
MPEAYCMOTPEHBI

HC

IIpoMe:xyTOYHAs aTTecTalusa B GopMe IK3aMeHa

12

7. TEMATHYECKUM IIJIAH YYEBHOM JUCIHUILINHBI

OVIL.11Y «(XUMUS»

Bun yueOHo# padoThl

Bcero yacos Ha

AyIMTOpHBIC 3aHATHS.
Coaepixkanue 00yueHust

paszien

Pacnipenesienne TpyA0eMKOCTH pa3aeiaa (B
yacax) 1o BUJaaM y4eOHOM padoThl

Jlexkunn

IIpakTH4eckue
3aHATHHA

JlabopaTopHble
3aHATHA

XUMHA
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BBenenue 2 2 - -
Opranuyeckasi XuMus 120 99 8 13
[IpenMer opraHMYEeCKON XUMUH.

Teopus cTpoeHMsI OpraHM4YECKUX 10 6 2 -
COCIMHECHU I

[IpenenbHbIe yriaeBoa0pOabl 10 8 2 -
DTHIICHOBBIC U JIMCHOBBIC 10 7 1 5
YTIIEBOIOPOIBI

AIIETUIICHOBBIE YTJIEBOIOPOIbI 10 8 - 2
ApoMarudeckue yrieBoaopobl 10 8 - 2
[TpupoHbIE NCTOYHUKHN 10 7 1 9
YTIICBOJIOPOJIOB

['mapokcuiibHBIE COCTUHEHUS 10 7 1 2
Anbaeruasl 1 KETOHBI 10 7 - 1
KapOoHOBBIE KMCIIOTBI M X 10 8 - 5
MTPOU3BOTHBIC

VrieBoabl 10 8

AMUHBI, aMHHOKHCJIOTEI M OCIKU 10 7 1 -
A3oTcoaepkalime -
TeTePOIMKITHYECKUE COCTHHEHHUS. 8 10

HyxkiienHOBBIE KUCIIOTBI

Buomornuecku akTHBHBIE 8 8 - i
COCTUHCHMS

OO0mas 1 Heopranu4veckas 79 57 8 7
XUMHS

XUMHS — HayKa O BEIIECTBAX 1 1 - -
Crtpoenue atoma 2 1 2 -
[Tepuonnueckuii 3aKOH U -

[Tepuoaunueckas cuctema 5 6 i
XUMHUYECKuX daeMeHToB 1.1

Meupeneena

CtpoeHue BenecTa 6 6 - -
[Tomumepsl 2 2 - -
JlucnepcHbie CUCTEMBI 2 2 - -
XHUMHYECKUE PEAKITUN 10 8 1 1
PactBopbI 8 10 -
OKHCIUTEIBHO-

BOCCTAHOBUTEJILHBIC PEAKITUH. 10 5 1 2
DIEKTPOXUMHUYCCKUE TTPOIIECCHI

Kinaccudukanus BemecTs. 8 4 5 5
IIpocThie BemecTBa

OCHOBHBIE KIIACCHI

HEOPraHMYECKUX U OPraHUYeCKUX 8 2 2 2
COEIMHEHUH

XuMHS DJIEMESHTOB 10 8

XuMus B )KU3HH O0II[ECTBA 2 2 -
Bcero 194 158 16 20
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8. XAPAKTEPUCTHUKA OCHOBHBIX BHIAOB JEATEJBHOCTHU

OBYYAIOILIUXCA
Coaepixanue XapakTepucTHKa OCHOBHBIX BH/JIOB Y4eOHOH JeATeJbHOCTH
o0yueHust o0yuyawimuxcsi (Ha ypoBHe YueOHBIX J1eiiCTBUI)
XUMUA
Bsenenue PackpelTHe BKIaga XUMHYECKOW KapTHHBI MHpa B EIUHYIO
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa. XapaKTepUCTHKa XHMHMHM Kak
IIPOU3BOIUTENILHOM CHUIIBI 001IIECTBA
Baxneitmme YMeHHne [aTh ONpEIeNeHUE M ONEPUPOBATH  CIEAYIOIIUMH

XUMHNYCCKHUEC ITOHATHS

XUMUYECKUMHU TOHSATHSAMH: «BEUIECTBO», «XUMHYECKHHA DIIEMEHTY,
«aToM», «MOJIEKYNa», «OTHOCHTEIIbHBIC aTOMHasi M MOJIEKYJIIpHas
MacChl», «HOHY», «AUIOTPONHS», «H30TOIbDY, «XUMUYECKAs CBS3bY,
«QIIEKTPOOTPUIIATETIHHOCTDY, «BAJCHTHOCTBY», «CTENEHb OKHCICHHS,
«MOJIbY», «MOJIIPHAsi Macca», «MOJSIpHBIII 00BEM Tra3000pa3HBIX
BEIIIECTBY», «BEIECTBA MOJICKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHUS,
«PaCTBOPBI», «IJIEKTPOJUT W HEIIEKTPOIHUT», «IJIEKTPOIUTHUECKAS
JMCCOLIMANNY,«OKUCIUTEIb ¥ BOCCTAHOBHTENBY», «OKHCICHHE U
BOCCTaHOBJICHHE», «CKOPOCTh XHMHYECKOW PEAKIHH», «XUMHUECKOE
paBHOBECHE», «YIIEPOTHBIN CKeleT», «(PyHKIHMOHATBbHAS TPYIIay,
«U30MEPHS»

OCHOBHBIE 3aKOHBI
XUMHUA

®dopMynHpoBaHHE 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB H
MOCTOSTHCTBA COCTaBa BEIIECTB. Y CTAHOBJICHUE MPUYMHHO-CIICICTBEHHON
CBSI3U MEXIY COJIEP)KaHHUEM ATHX 3aKOHOB M HAIMMCAHHEM XHMHUYECKHX
dbopmyn u ypaBHeHHH. PackpeiTHe (DU3MYECKOTO CMBICIA CHMBOJIUKH
[Tepuognueckoit Tabmumpl xuMmuueckux sneMentoB .M. Menneneena
(HOMEpOB 3JeMeHTa, Mepuoja, TPYIIbI) W YCTAaHOBICHHE MPUYUHHO-
CJICICTBEHHOM CBSI3M MEXKIy CTPOCHHEM aToMa W 3aKOHOMEPHOCTSIMH
W3MEHEHUS CBOMCTB DJIEMEHTOB M OOpa30BaHHBIX HMMH BECIIECTB B
NepuoIax M rpynmnax. XapakKTepuCTUKa 3JIEMEHTOB MajbIX MEPHOJIOB 10
ux nosoxxkenuto B [lepuoanueckoii cucteme J.1. Menaeneena

OCHOBHBIC TEOpHUU
XHUMHHU

YcraHoBiaeHHE 3aBUCUMOCTH CBOMCTB XMMHYSCKHX BC€IIECTB OT
CTPOCHUA aTOMOB o6pa3y10u11/1x ux XUMHUYCCKUX 9JICMCHTOB.
XapaKTepI/ICTI/IKa Ba)KHEHIITNX THUIIOB XUMHNYCCKHUX CBs3el n
OTHOCHUTEIBHOCTH 3TOH THUMoJIornu. OObsICHEHNE 3aBUCUMOCTH CBOMCTB
BCHICCTB OT HX COCTaBa MU CTPOCHUA KPUCTANIMYCCKHX PCHICTOK.
(DopMy.]'II/IpOBaHI/IC OCHOBHBIX TIOJIOKCHUH TCOPpUH BHGKTpOHHTquCKOﬁ
JUCCoOMAIMM MW XApPAKTCPUCTHKAa B CBCTC 3TOH TCOPUU CBOICTB
OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX COG,I[I/IHGHPlﬁ.

CDOpMYJ'II/IpOBaHI/Ie OCHOBHEIX ITOJIOKEHHI TCOPUHU XUMHYCCKOI'O
CTPOCHHA OPraHUYCCKHUX COCOUHEHUN H XapaKTCpUCTUKa B CBCTC 3TOM
TCOpUn CBOMCTB BaKHEHIIINX HpeHCTaBHTeHeﬁ OCHOBHEBIX KJIaCCOB
OPraHN4YCCKUX CO€OUHEHUI

Baxxneiimnme
BeIleCTBa
Y MaTepHabl

XapaKTepI/ICTI/IKa CTPOCHHA aTOMOB H KpPUCTAJUIOB U HaA 3TOM
OCHOBC — O6H.[I/IX (I)I/IBI/ILIGCKI/IX U XHUMHYECKHX CBOMCTB METAJJIOB H
HCMCTAJJIOB.

XapaKTepI/ICTI/IKa COCTaBa, CTpPOCHUA, CBOﬁCTB, MOJIYyUYCHUsI U
NPpHUMCHCHUC Ba)KHEHUIIINX HEMETAILIOB.

XapaKTCpI/ICTI/IKa CocCTaBa, CTPOCHUA U
Ba)KHEMIIINX KJIaCCOB HCOPraHN4YCCKUX COCIUHEHMH.

Omnucanye cocTaBa M CBOMCTB Ba)KHCHIIHMX HpeI[CTaBHTCHCﬁ
OpPraHn4YCCKUX COCQUHEHMI: MeTaHOJIa M 9TaHOJIa, CJIOXXHBIX 3(bI/IpOB,

o0lMX CBOICTB
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KHUPOB, MbLI, KAPOOHOBBIX KUCIIOT (YKCYCHON KHUCIOTHI), MOHOCAXapHI0B
(TIIOKO03bI), IUCcaxapuaoB (caxapo3bl), MOJMcaxapuAoB (Kpaxmaia |
LEJITI0JIO3bI), aMUHOKHCIIOT, OEITKOB, UCKYCCTBEHHBIX M CHHTETUYECKUX
MIOJINMEPOB

XUMHYECKUN A3BIK
U CUMBOJIMKA

Hcnonp3oBanne B yueOHOU W NPO(ECCHOHATLHON NEATEITHBHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3piBanue W3y4eHHBIX BEMIECTB [0 TPUBUAIBHOW  WJIH
MEKIYHApOJHON HOMEHKJIATYpE U OTPAKEHUE COCTaBa 3TUX COCIMHEHUN
C TIOMOIIIBIO XUMHUUYECKHUX (HOPMYII.

OTpakeHHUE XUMHUUYECKHX IIPOILIECCOB C TOMOIIBIO YpaBHEHUM
XUMHUUYECKUX PEAKLINI

XHAMHUYECKUE OO0bscHeHne CYIIHOCTH XUMHUYECKUX IIPOLIECCOB.
peakuuu Kiaccudukanust XauMuueckux peakiuii mo pa3iInyHbIM MPU3HAKAM
XUMUYECKU I BpinonHeHMe  XMMHYECKOrO  AKCHEPUMEHTAa B IOJHOM
AKCIIEPUMEHT COOTBETCTBUU C NMPABUIAMH TEXHUKH 0€30MaCHOCTH.
HaGmronenue, (QukcupoBanne ©  ONHCAaHUE  PE3YJIbTATOB
IIPOBEJIEHHOTO SKCIIEPUMEHTA
Xumuyeckas IIpoBenenue CaMOCTOSITENIBHOTO MOUCKa XUMHYECKON
uHpopmanus nHpopMallMM C MCIOJb30BAaHUEM PA3JIMYHBIX HCTOYHHMKOB (HAY4HO-
MOMYJAPHBIX ~ W3/JaHHWM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
HNHuTtepHera); HCMOMB30BaHME  KOMITBIOTEPHBIX  TEXHOJIOTHH IS
00paboTKK U nepesaud XMMU4ecKoi nH(OpMalliu U ee MPeCTaBlIeHUs B
pa3nu4HbIX hopmax
[TpodunsHOE u OObsicHEHNE XUMUYECKUX SIBJIICHUU, MPOUCXOAIINX B MPUPOJIE,

poheCCHOHANTBHO 3HAYUMOC
CoJZiepKaHue

OBITY ¥ Ha TIPOU3BOJICTBE.

CobmtoieHue mpaBWJI KOJOTHYECKH TPAaMOTHOTO TMOBEIEHUS B
OKpY»Karolleu cpene.

OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUST OKPY>KaIoIel Cpeibl
Ha OpraHu3M 4YeloBeKa M JApyrue kuBble opraHuzmbel. ColmoneHue
npaBuwsl  0e30MacHOro OOpalieHusi € TOPIOYMMU M TOKCHYHBIMH
BeleCTBaMU, T1a00PaTOPHBIM 000PYIOBAHHEM.

Kputnueckas oneHka J10CTOBEPHOCTH XUMHUYECKOW MHpOpMaIuy,
MOCTYMAIIIEN U3 Pa3HBIX HICTOYHHUKOB

9. YYEBHO-METOAUYECKOE MU MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOM JAUCHUIIJIMHBI

OVIL11Y«XUMUST»

Onucanue MaTEepPUAJIbHO-TeXHUYECKOM 0a3bl, HEe00X0AuMOM IS

OCyIIeCTBJIEHUSI 00Pa30BaTeIHLHOIO MPoIecca

HanmenoBanue

MOMEILCHUI JUISt Anpec (MecTOmnoN0KEeHNE)

IpoOBCACHUA BCCX BHUIOB y‘-IC6HOI71 ACATCIBHOCTH, MOMEIICHUN s INpOBCACHUA BCCX BHIOB
. HpCHYCMOTpCHHOﬁ yLIC6HBIM IIJIaHOM, B TOM YHCJIC y‘-IC6HOI>i JACATCIIBHOCTH, HpCHYCMOTpCHHOﬁ

n/n MOMEIIEHUS I CaMOCTOSTEIbHOM pa60TBI, C y‘le6HBIM IIJIaHOM (B cjIyqac pceajin3alnuu

YKa3aHUCM IICpEUYHSA OCHOBHOTO O60py,ZlOBaHI/IH, 06paSOBaTeHBHOI>'I nporpamMmsbl B CceTeBOu
y‘{e6HO-HaPJBI,Z[HLIX IocoOui M HCIOJIB3YyEMOTO (I)OpMC JOTIOJIHUTCIIBHO YKa3bIBaACTCA
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MPOrPaMMHOTO OOeCTICUeHUS

HAaMMCHOBAHUC OpraHu3anuu,
3aKJIFOUEH J0r0BOP)

C KOTOpOH

Kabuner xumuum: yueOHas ayguTopus Uis
MpOBENEHHUS 3aHSATHH BCEX BHUAOB, B TOM YHCIE
TPYINOBBIX H  MHIUBUIYaJIbHBIX  KOHCYJIbTALIWH,
TEKYIIEr0 KOHTPOJISl ¥ MPOMEXYTOYHOH aTTeCTaluu

VuebHas pocka

PaGouee MecTo nmpenonaBaTens

Kommnekr  yuebnoli  mebemu  Ha 25
00y4aronmxcs

VueOHO-HaATIAIHBIE T0COOUS

IIeperocHON MyJIBTUMEIUINHBIN KOMILIEKT

Hocryn K UHQOPMAIIMOHHO-
TEIEKOMMYHUKAIUOHHOU ceTu «VHTepHeT»

7-Zip GNU  OrtkpblToe  JHIIEH3NOHHOE
cornmamenne GNU General Public License. Office 365
Al AxameMuueckast HOIITHCKA.

Adobe Acrobat Reader DC. OrtkpbiToe
manensuonnoe  cornamenne GNU  General Public
License

Internet Explorer. TlpemxocraBnsiercst B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0
Google  Chrome BecrmatHOe — mporpamMMmHOE
obecrieueHue.

VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

414042, r. Actpaxans, yi1. MarucrpanbHas, 18

Aynutopus Ne 204

ONeKTpOoHHAs OoubmoTeIHas cucremMa
«AxamgemMus».
Kabuner €CTECTBO3HAHUA: yuebOHast | 414042, r. Actpaxanp, ya. MarucrpanpHas, 18

ayIUTOpHs U1 IPOBEICHUS 3aHATHI BCEX BUIOB, B TOM
Yycie IPYNNOBBIX U WHAWBUAYAJIbHBIX KOHCYJbTALMH,
TEKYLIEro KOHTPOJS M IPOMEXYTOYHOHN aTTeCTaluu

VYyebHas nocka

Pabouee mecTo npenonaBaTens

Kommmekr  yueOHOif  mebemu  Ha 25
00yJarommxcs

Y4ebHO-HarIs AHBIE TOCOOUS

IIepenocHOI MyIbTUMEIUNHBIN KOMILIEKT

Hocryn K nH(MOPMAIFIOHHO-
TEIEKOMMYHUKAUIUOHHOU ceTH «HTepHeT»

7-Zip GNU  OrtkpblTo€  JHLEH3HOHHOE
cornamenne GNU General Public License. Office 365
Al Axanemuyeckas IOAITMCKA.

Adobe Acrobat Reader DC. OrkpsiToe
munensnonnoe cornameane GNU  General Public
License

Internet Explorer. IlpexocraBisiercss B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0
Google  Chrome BecimatHoe  mporpammHoe

Aynmutopust Ne 204
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obecrieueHue.

VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

OnexTpoHHas OoubmmoTeyHast cucrema
«AKaJeMUI».

JlaGopatopust XHMHUH

VuebHas pocka

PaGouee MecTo npenonaBaTens

Kommnekr  yueOnoii  mebemu  Ha 25
00y4aroIMXCcs

VueOHO-HaATIAIHBIE T0COOUS

Muxkpockons! — 15 mr.

IIepenocHON MyJIBTUMEIUINHBIN KOMILIEKT

Hocryn K UH(OPMAIMOHHO-
TEJIEKOMMYHUKAaIMOHHOU ceTu «VHTepHeT»

7-Zip GNU  OTkpplTO€  JHIIEH3MOHHOE
cormamenre GNU General Public License. Office 365
Al AxameMuueckast HOIITHCKA.

Adobe Acrobat Reader DC. OrtkpbiToe
manensuonnoe  cornmamenne GNU  General Public
License

Internet Explorer. TIpemocraBisiercss B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0
Google  Chrome BecrmatHOe — mporpamMMmHOE
obecrieueHue.

VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

OneKTpOoHHAs OoubmoTeIHas cucremMa
«AKageMusI».

414042, r. Actpaxans, yi1. MarucrpanbHas, 18
Aynutopus Ne 204

'S

[Tomermenre ISt CAMOCTOSITENEHON PaOOTHI
Kommmekr  ydeOHoit  mebemn  Ha 25

00yJaroMmXCs
KomnbroTeps! — 3mr.
Hocryn K nH(MOPMAIFIOHHO-

TEIEKOMMYHUKAUNOHHOU ceTu «IHTepHeT»

7-Zip GNU  OrtkpplTo€  JHIIEH3MOHHOE
cormamenne GNU General Public License. Office 365
Al Akagemuueckas MOAMUCKA.

Adobe Acrobat Reader DC. OrkpsiToe
munensnonnoe cornmameane  GNU  General Public
License

Internet Explorer. TIpemocraBisiercss B pamMkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0
Google  Chrome BecrimatHoe  mporpammHoe
obecrieueHue.

VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

BHCKTpOHHaH OubIMoTeyHast CHUCTEMA

414042, r. Actpaxans, yin. MarucrpanbsHasi, 18
Aynmutopust Ne 112
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«AKaJIeMUSI».

[Tomermienue miIst CaMOCTOSTENBHON pabOTHI 414042, r. Actpaxans, yi1. MarucrpanbHasi, 18
Kommiekr  ydeOHoOW ~ mebemu  Ha 25 Aynutopus Ne 308
00y4arommxcs
Komnreroreps! — 2mT.
Hocryn K UH(OPMAIIMOHHO-

TEJIEKOMMYHUKALUOHHOMU ceTu «VHTepHeT»

7-Zip GNU  OrtkpblToe  JHIEH3NOHHOE
cornamenne GNU General Public License. Office 365
Al AxamgeMuueckast IOIITHMCKA.

Adobe Acrobat Reader DC. OrtkpbiToe
murensnonnoe cormamenne GNU  General Public
License

Internet Explorer. IlpemocraBisiercsi B pamkax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0
Google  Chrome BecriatHoe — mporpaMMHOE
obecrieueHue.

VLC media player GNU Lesser General Public
License, version 2.1 or later. Azure Dev Tools for
Teaching. Kaspersky Endpoint Security.

OnexTpoHHAas oubmoreuHas cucrema
«AKaJEeMUI»,

10. PEKOMEHIAYEMAS JIUTEPATYPA

Juist o0yqaromuxcs

a) OCHOBHAs ydueOHas JTuTeparypa:

1. Pymutuc I'.E., ®enpaman @.I". Xumus. 10 kinacc, [Ipocsemenue ,2017 r

2. Pymsutuc I'.E., ®enpaman @.I". Xumus. 11 knacce, [Ipocsemenune ,2017 ©

0) momoTHUTENbHAs yueOHas JuTepaTrypa (B T.4. CIIOBapH):

1. Epoxun I0.M., KoBaneBa U. b. Xumusa mans npodeccuii u crnennanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO HAay4YHOTo npoduieit. - M.: 2017

B) Ilep€UYEHb YUYEOHO-METOIMUECKOTO 00ECTICUEHNUS

1. Y4eOHOo-MeTOIMUecKoe MocoOue TO BBIMOJIHEHUIO pedepaToB, TOKIAJIOB,
WHIWBUAYATBbHBIX TPOCKTOB 10 ydeOHoM mucnummumae OVYILI1Y «Xmmus» 43.01.09
IToBap, koHaUTED.

2. I') HHTEPHET-PECYPCHI:

1.www.ecologysite.ru (Karamor skonmorndeckux caiToB). Www.ecoculture.ru (Caiir

AKOJIOTMUYECKOTO MPOCBELICHUS ).
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2.www.ecocommunity.ru (MudpopManMoHHBIA CalT, OCBEMIAIONIUI MPOOIEMBI

skosioruu Poccun).
1) JIEKTPOHHO-OMOIMOTEUHBIE CUCTEMBI:
1. Epoxun 10. M., KoBanera N.b. Xumus mis npodeccun U cnenuaibHOCTEN

TEXHUYECKOTO W €CTECTBEHHO-Hay4yHOro nupoduieit, 1-e u3n.,2017r. https://academia-

moscow.ru/reader/?id=105585

3. Epoxun FO. M. COopHUK TECTOBBIX 3alaHUI MO XUMUU: y4yeO. nmocodue s

CTYA. YyupexacHuii cpea. npod. oOpasoanms. — M., 2017.  https://academia-

moscow.ru/reader/?id=132020

3. T'abpuensu O. C., OctpoymoB U. I'. Xumus,1-u31,2017r

s mpenoxaBartesiei

1. O6 ob6pazoBanuu B Poccutickoit ®enepanmu: dhenep. 3akoH ot 29.12.2012 Ne273-
®3 (B pea. enepanbubix 3akoHOB OT 07.05.2013 Ne99-D3, ot 07.06.2013 Nel120-D3, ot
02.07.2013 Nel170-®@3, ot 23.07.2013 Ne203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Nel1-®3, ot 03.02.2014 Nel5-@3, ot 05.05.2014 Ne84-D3, ot 27.05.2014 Nel35-D3, ot
04.06.2014 Nel148-®3, ¢ uszM., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014
Nel145-®3, B pea.ot 03.07.2016, c uzm. ot 19.12.2016)

2.Ilpuka3z MunuctepctBa obpazoBanus u Hayku PD ot 31 mexabpst 2015 1. Nel578
«O BHECEHMHU U3MEHEHUN B (ejiepabHblid TOCYIapCTBEHHBIN 00pa30BaTEeIbHBINA CTaHIAPT
cpeaHero oOmiero oopa3oBaHus, YTBEPKICHHBIM MpUKa3oM MwuHUCTEPCTBa 00pa3oBaHUs
u Hayku Poccuiickoit @enepaunu ot 17 mast 2012r. Ned13».

3. llpumepnass ocHOBHas oOpa3oBaTelbHAs MporpaMma CpeaHero OoOIIero
oOpa3zoBaHus, ojoOpeHHass  pemieHHeM  (denepansbHOr0  y4eOHO-METOIUYECKOTO

o0BeuHEHUs TI0 001IeMy 00pa3oBanuio (MMpoToko oT 28 uroHs 2016r. Ne2/16-3)

11. OCOBEHHOCTU OPrAHU3AILIMA OBYYEHHUA MO YYEBHOU
JUCHUIIVIMHE JIA HWHBAJIMJOB MW JIMII C OI'PAHUYEHHBIMUAU
BO3MOXHOCTAMU 310POBbA

JUtst oOy4aromuxcsi U3 4ucila MHBAJIMIOB U JIUL] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU

3A0pOBbiA Ha OCHOBAHUA IIMCbMCHHOI'O 3asBJICHUA y‘-IC6Ha$[ JUCHHUITIIINHA «OCHOBBI XUMUH

o1


https://academia-moscow.ru/reader/?id=105585
https://academia-moscow.ru/reader/?id=105585
https://academia-moscow.ru/reader/?id=132020
https://academia-moscow.ru/reader/?id=132020

JJIA TCXHOJIOINYCCKOT' O

npoduisa»

peanmsyeTcs ¢

y4eTOM

0COOEHHOCTEN

HCI/IXO(I)I/ISI/I‘IGCKOFO pasBuTHUA, MHAWNBUAYAJIbHBIX BO3MOKHOCTEM M COCTOSIHUS 310POBbA

(manee — MHIUBUAYATbHBIX OCOOEHHOCTEH)

12. KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHUS YUEFHOM

JUCIHUITJINHBI
PesyabTaTsl 00yyeHus Kpurepun onenku Metoasl
OLICHKH

B pe3yabTare OCBOCHHS Ouenka «OTIMYHO» OTBETHI
JUCHMIUIMHBL  O0yYaromuiicss JO0JDKEH | Ha MIOCTABJICHHBIE BOIIPOCHI
MIPOJIEMOHCTPUPOBATh  NpeIMeTHbIe | U3JIaratoTcs JIOTUYHO,
pe3yJbTaThl: MOCIIEZIOBATEIbHO U HE TpeOyroT

-C()OpMUPOBAHHOCTb JIOTIOTHUTEIbHBIX MOSICHEHUH.
MIPEACTABICHUI 0 nenoctHol | [IoHO packpeIBarOTCS NPUYUHHO-
COBPEMEHHOM  eCTeCTBEHHO-HAy4YHOM | CIE/ICTBEHHBIE CBSI3U MEXIy
KapTHUHE MUpPA, O MPUPOJE KaK €IUHOMN | SIBICHUIMHU u COOBITUSMHU.
[IEJIOCTHOW CHCTEME, O B3anmMOCBs3M | JlemaroTcss 0OOCHOBAHHBIC BBIBOJIBI.
4yeloBeKa, Mpupoasl U obmectBa; o | JemoHcTpupyroTcs riyookue
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3HaHMsI ~ 0a30BBIX  HOPMATHUBHO-
Macmtabax Beenennoi, npaBoBbIX  akTOoB. CoOmomaroTcs

- BJIAQJEHUE 3HAHHUSAMU O | HOPMBI JJUTEPATYPHOU PEUH. Texymmit KOHTPOJIb
HanOoyiee  BAXKHBIX  OTKPBITUAX W Onenka «Xopomio» OTBETHI | (YCTHBIN u
JOCTH>KEHUSIX B oOrnactu | Ha MIOCTaBJICHHBIE BOIIPOCHI | MUCBMEHHBIM  OIpOC,
€CTECTBO3HAHMS,  MOBIMABIIMX  HA | U3JAratOTCi CUCTEMATU3UPOBAHO U | IPAKTHUKO-
SBOJIIOLHIO MPEJCTABICHUN O MPUPOJE, | OCIEI0BATEIBHO. ba3oBele | OprEeHTHPOBAHHOE
Ha pa3BUTHE TEXHUKHU U TEXHOJIOTHII; HOPMAaTHBHO-TIPABOBbIE aKThl | 3a/1aHHE, TOKJIA],

-COPMHUPOBAHHOCTh  YMCHHS
MPUMCHSITh €CTECTBCHHO-HAYYHbIC
3HAHHS JIJI1 OOBSCHEHUS OKPY)KAFOIIHUX
SIBJICHHH, COXpaHCHUS 3JI0POBBS,
obecnieyeHus 0e30I1acCHOCTH
JKA3HEIEATEIHHOCTH, OepeIKHOTO
OTHOIIIEHHUS K IIPHUPOJIE,
PaIMOHAIBLHOTO MPUPOIOIIOIH30BAHHMS,
a TaK)Ke BBIMTOJIHEHHUS POJIM I'PaMOTHOTO
MOTpeOuTEIIS;

-c()OpMHUPOBAHHOCTh
NPEJCTaBICHU O HAYYHOM METOJIe
MO3HAHUS TPUPOIABI M CPEACTBAX
U3Y4YeHHUS MeraMupa, MakpoMupa u
MUKPOMHpA;  BIaJeHHE  IpuéMaMu
€CTECTBEHHO-HAYYHBIX  HaOIIOJICHUH,
OIBITOB ~ MCCJICAOBAHMA W  OICHKH
JOCTOBEPHOCTHU MOJTy4YEHHBIX
pE3yIbTaTOB;

-BIIaJICHHE MMOHATUHHBIM
anmapaTtom €CTECTBEHHBIX HayK,
ITO3BOJISIOIIUM [03HAaBaTh MHUp,
y4acTBOBaTh B  JIUCKYCCHSIX IO

HCIIOJIB3YIOTCA, HO B HEAOCTATOYHOM

oObemMe. Marepuan  u3jIaraercs
YBEPEHHO. PacKpbITBl MPHUYUHHO-
CIEICTBEHHBIE CBSI3H MEXIY
SIBJICHUSMU u COOBITHSIMU.
JleMoHCTpHpYeTCs YMEHHUE
AQHAJIM3UPOBATh MaTepUall, OJHAKO
He BCE BBIBO/IBI HOCST
apryMeHTHPOBAHHBIN u
JI0Ka3aTeIbHBIN Xapakrep.
Cobmromarorcs HOPMBI
JUTEPATYPHOU PEeUH.
Ornenka

«Y TOBIETBOPUTENHHOY
JOTTYCKAIOTCs HapyIICHUS B
MOCJIEAOBATEILHOCTH  H3JI0KEHHS.
HNmerorcs YIIOMUHAHUS 00
OTJENbHBIX 0a30BBIX HOPMATHBHO-
MIPABOBBIX aKTax. Hemonno
PacKpBIBAIOTCS IPUYUHHO-
CIIEICTBEHHEIE CBSI3U MEXIY
SIBIIEHUSIMU 31 COOBITHSAMU.

I[CMOHCTpI/Ip}/IOTCSI TIOBCPXHOCTHBLIC

coOOIIIeHre, OTYET).
DKcnepTHas OlEHKa IO
kputepusiMm  Tekyuiuid
KOHTPOJIb
(TecTupoBaHue,
JIOMaIllHuE
HaOJIFOIEHUS u
UCCJIEIOBaHUS, OTYET).
dopmann3oBaHHOE
HaOJIFOIEHUE 3a
MCI0JIb30BaHHEM
3HAaHUH HU YMEHUU B
[IPaKTUYECKOU
JEeSITeIbHOCTH.
DKcrepTHas OIIEHKa MO
KPUTEPUIM
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C€CTCCTBCHHO-HAay4YHbIM BOIIpoCam,
HCIIOJIb30BATL PA3JIMYHBIC HCTOYHUKU

uHpOpMaIUU TSt HOJrOTOBKH
COOCTBEHHBIX  pabOT,  KPUTHYECKH
OTHOCHUTECS K coobOmennssMm  CMU,

COZIepKAIUM HAy4YHYI0 HH(OpPMAIIIO
(OpPMHUPOBAHHOCTh YMEHHH ITOHUMATh
3HAYHMOCTb €CTECTBEHHO-HAY4YHOTO
3HaHUS  JUI1  KaXJOTO  YEeJIOBEKa,
HE3aBHCUMO OT €ro NMpoecCHOHATBHOM

NESITEIbHOCTH, pa3auyarh (axkTsl U
OLICHKH,  CpaBHUBAaTh  OIICHOYHbIE
BBIBOJIBI, BHJETh HMX CBA3b C
KpUTEpUSIMH  OIIEHOK U CBS3b

KPUTEpPHUEB C ONPEICIEHHON CUCTEMOU
LEHHOCTEN.

3HaHUsA ~ BONpoOCa, C  TPyIOM
pemarTcs  KOHKPETHBIE — 3aJayM.
NmeroTcs 3aTpyAHEHUS C BBIBOJIAMM.
JlonmyckaroTcss  HapylleHUsT HOpPM
JIUTEPATYPHOU peun.

Onenka
«HeynosnerBopurensHo» Marepuan
M3JIaraeTcs HEIOCJIEI0BATEIIBHO,
cOMBUNBO, HE MIPEACTABIISIET
OIPENECIEHHON CHCTEMBI 3HAHUU MO
mucuunuHe.  He  packpsiBarorcs
IPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U
MEXIy SBICHUSAMHU U COOBITHSMHU.
He mnpoBoautcsa aHanu3. BbiBogsl
OTCYTCTBYIOT. OTtBeThI Ha
JOTIOJIHATEIIbHBIE BOIIPOCHI
OTCYTCTBYIOT. HMMeroTcsi 3aMeTHbIE

HapylleHUss HOPM JIMTEPATYPHOU
pevn.
MeTanpeaMeTHbIe - nemoHcTpanwus | [Ipaktudeckue
pe3yabTaThbl: criocoOHOCTEH K y4eOHO- | 3aHSTHS, CEMHUHAPBI
-OBJIAJICHHE YMCHHUSIMH W | IO3HABATSIBHOH M TMPOCKTHOMW | y4eOHO-TIPAKTHICCKHE
HaBBIKaMU Pa3TMIHBIX BUJIOB | JICATEIHBHOCTH KOH(epeHIIHH,
MO3HABATEIbHONW  JIEATENBHOCTH IS - UCIOJIb30BaHUE PA3IMUYHBIX | KOHKYPCHI,
U3Y4EHUS pa3HbIX CTOPOH | METOJIOB PEUICHHS] TMPAKTUYECKUX | OJMMITUA[IBI,
OKPY’KaIOILIEro €CTECTBEHHOI'O MUPA; 3a]a4;- HUCIOJb30BAaHUE PA3IMUHBIX | HAOIIOJCHHE 3a
—  TpPUMEHEHHE  OCHOBHBIX | PECYPCOB TUIs JNOCTUKEHUS | HaBbIKaMH  paboThl B
METOJIOB  TO3HaHMs  (HAOMIO/IEHUS, | TOCTaBJICHHBIX IIENICH - rJ100aJbHBIX,
Hay4YyHOTO HKCIEPUMEHTA) JUIS | IEMOHCTpals  CHOCOOHOCTEH K | KOPIOPATUBHBIX u
U3Y4EHUS pa3IMYHbIX CTOpOH | y4eOHO-HUCCIIeI0BATEIbCKOM U | JIOKQJbHBIX
€CTECTBEHHOHAyYHOW KapTUHBI MUPA, C | IPOCKTHOMN JAEATEIbHOCTH; MH(OPMALMOHHBIX
KOTOPBIMH BO3HHKAeT HEOOXOIUMOCTh - UCHOJIb30BAaHUE PA3IUYHBIX | CETSIX, HAyYHBIX
CTAJIKUBATbCsl B MPO(ECCHOHANBHOMN | CPEJICTB U METOJIOB MPHU pean3anuu | Oubanorekax
cepe; CBOMX HJEH M MPaKTUYECKUX 3a/1ad | Pa3IMYHBIX
— YMEHHE OINpeAeNsATh LEeNU U | B MpodecCHOHANbHOMI cdepe opraHu3anuit
3aaud  JAEATEeIbHOCTH,  BBIOMpATH -3(ppexTrBHBIIM MOMCK | pe3yNIbTaThI
cpeacTBa s MX JOCTHDKEHHS Ha | HeoOXoauMoit nHpopManuu; HAOIIOICHHI 3a
MIPaKTHKE; -HCIIOJIb30BAHUE PA3IHUYHBIX | ACSITEIbHOCTHIO
- yMEHHE MCIIOJIb30BaTh | HCTOYHUKOB MH(OpMAINK, BKIIIOUasi | 00y4aromerocs B
pa3IMyYHbIe UICTOYHHUKH JJISl MOJIy4EHUS | SJICKTPOHHBIE, mporecce OCBOCHHS
€CTECTBEHHOHAyYHOU HHpOpMAIUU U -IEMOHCTpAIHs 00pa3oBaTeNbHON
OIICHUBATh €€ JOCTOBEPHOCTh JJS | CIOCOOHOCTH CaMOCTOSITENILHO | POTPaMMBbI
JOCTHIKEHHS TOCTABJICHHBIX IENed W | UCIOIb30BaTh U KPUTHUECKH
3a/ay; OIICHUBATh HEO0X0UMYIO
UHGOPMAITUIO IS BBITIOJTHEHUS

MIOCTaBJICHHBIX YUEOHBIX 3a/1a4;
-IEMOHCTpAIUs CIIOCOOHOCTH
CaMOCTOSITEJIbHO aHAJTU3UPOBATh U

MMPEACTABJIATH HCO 6XOI[I/IMYIO
I/IH(I)OpMaI_II/IIO JJIA BBITIOJTHCHHU A
IMOCTaBJICHHBIX y‘{C6HBIX 3aagay-
caMoOaHaJIn3 )4 KOPppPCKIUA
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pe3yabTaToB COOCTBEHHON paboTHI,
MHTEPIPETUPOBAHHE

JIMYHOCTHBIE pe3yJibTaThl
--yCTOMYMBBIM HMHTEpPEC K HMCTOPUU U
JOCTHUKEHUSIM B obnactu

€CTECTBCHHBIX HayK, YYBCTBO FOPIOCTH
3a pOCCUHCKHE €CTECTBEHHBIE HAYKU;

— TOTOBHOCTh K TIPOJOJDKCHHUIO
oOpa3oBaHmUs, TIOBBIIIICHUIO
KBaJTM(pUKAITA B n30paHHON
npo(hecCHOHATBHONW  JIeATEIBHOCTH  C
WCIOJIb30BaHMEM 3HaHWW B 00NacTH
€CTECTBCHHBIX HaYK;

—  OOBEKTHMBHOE  OCO3HAHUE
3HAYUMOCTH KOMIICTCHIIMH B 0O0NacTH
€CTECTBCHHBIX HAYK JUISI YeJOBeKa W
oOmecTBa, yMEHHE  HCIOJIb30BATh
TEXHOJIOTHYECKHE  JOCTHXKCHHUS B
o0JacTM XUMUU W OHOJOTHH IS
MOBBILICHUS COOCTBEHHOTO
HWHTEJUIEKTYaTbHOTO pa3BHTHUSA B
BBIOpaHHOM po¢eCCUOHATTLHOM
NESITeIbHOCTH;

— YyMEHHE MPOAHAIU3UPOBATH
TEXHOTCHHbIE MOCIEACTBUS TUTSE
OKpYXalolenl cpeapl, OBITOBOW U
MIPOU3BOJICTBEHHOU JeSITeNIbHOCTU
YeJI0BEeKa;

— TOTOBHOCTH CAMOCTOSTEIHHO
0OBIBATh HOBEIE TS ce0s
€CTECTBEHHOHAYYHbIE 3HAHUSA c
WCIOJIb30BAHUEM [Tl 3TOTO JOCTYIHBIX
HMCTOYHUKOB MHOpMAIUY;

— YyMEHHUE YIOpaBIsATH CBOEH
M03HABaTEIbHOU JESITENIbHOCTBIO,
MIPOBOIHTH CaMOOIICHKY  YPOBHS
cOOCTBEHHOTO MHTEJJIEKTYaJIbHOTO
pa3BUTHUS;

- yMEHHe BBICTPanuBaTh
KOHCTPYKTHUBHBIE B3aHMMOOTHOIICHHS B
KOMaH/JIe M0 PeUICHUI0 OOIIMX 3a1ad B
00J1acTH €CTECTBO3HAHMSI,

- IIPOSIBIICHUE
I'Pa’KJaHCTBEHHOCTH, IaTPUOTU3MA;

- 3HaHUE HCTOPHM CBOEH
CTpaHBHlI, JIOCTUKECHUI
OTEYECTBCHHBIX YUCHBIX;

- NPOSIBIICHUE
JKU3HEHHOM TTO3UINH;

- JIEMOHCTpauus rOTOBHOCTH
K CaMOCTOSITEJIbHOM, TBOPYECKOU
JeSATENbHOCTH;

- CO3HATEIbHOE OTHOLIEHUE K
IPOJOJIKEHUIO 00pa30BaHUs

aKTUBHOU

-eMOHCTpauus  chopmupo-
BaHHOCTH MHPOBO33pEHU,
OTBEYAIOIIEr0 COBPEMEHHBIM
peanusim;

- JEMOHCTpalusd UHTEpPECA K
JOCTHIKCHUEM €CTCCTBCHHBIX HAYK

HabGmonenue 3a
JIESITEIIbHOCTBIO
oOyyJaromierocs B
nporecce OCBOCHHSI
00pa3zoBaTebHON
[IPOrPaMMBI
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