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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma o6meoOpa3oBaTebHON y4eOHOW AUCHUIUIMHBI «XHUMUS) TMpeaHa3HauYeHa
UL M3y4YeHUST XUMHUM B TIpodecCHOHATIbHBIX oOpa3zoBarenbHbiX opranuzanmsx CIIO,
peaNM3yronmx 00pa3oBaTeNbHYI0 MPOTpaMMy CpPEAHEro OO0mero oOpa3oBaHHs B Ipeaenax
OCBOEHUSI OCHOBHOH IpodeccuonanbHoit oopasosarenbHoi nporpammsl CIIO (OIIOII CIIO) na
0aze OCHOBHOro 00Imero o0Opa3oBaHUS NPU MOATOTOBKE CIEHHUAINCTOB CPEIHETO 3BEHA IO
cnenuanbHocTH - 31.02.03 JIabopaTopHasi TMarHOCTHKA.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuii DPI'OC cpegnero oOmero
o0pa3oBaHus, MPEIBABISIEMBIX K CTPYKTYpE, COJEPKAHHUIO U pe3ybTaTaM OCBOCHHUS y4eOHOM
IMCUUIUIAHBL «XUMUS», B COOTBETCTBUH C PeKOMEHAamusiMH MO OpraHU3alMH MOJTYy4eHHS
cpenHero ofmiero oOpa3oBaHUs B Ipelienax OCBOEHHUS 00pa30BaTENIbHBIX IMPOrPaMM CPEIHETO
npodecCHOHANIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 0Omero oOpa3oBaHUS C y4ETOM
TpeOoBaHnl (heepaTbHBIX TOCYAapPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAPTOB M MOJIydaeMOi
npodeccud WIM CHENUATBbHOCTH CPEeJIHEro MpodecCHOHAIBHOTO 00pa3oBaHusl (MHUCHMO
JlemaptameHTa rocyAapCTBEHHON MOJIMTUKH B cdepe MOAroTOBKH pabouux kaapoB u 1O
MunoOprayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue porpaMMbl « XUMH HAIIPABIICHO HA JJOCTHKEHUE CIIETYIONIHNX TIETICH:

(dbopmMupoBaHHe y 00YJaIOUINXCSl YMEHUS OIICHUBATh 3HAYUMOCTh XHUMHUYECKOTO 3HAHHS
TUTSL KQKJIOTO YeJIOBEKa;

(dhopmupoBaHHEe y 00YJArOIINXCS [IETOCTHOTO MPEACTABICHHUS O MUPE M POJIM XUMHH B
CO3JIJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOUW KapTHUHBI MHUPA;

yMeHHS 00BSACHATH 0OBEKTHI M IPOLECCHl OKPYKAIOIIEH AeHCTBUTEIBHOCTH: TPUPOTHOM,
COLIMAJIBHOM, KyJIbTYPHOM, TEXHUUECKON Cpelbl, — HUCHOJIb3Yys Ui 3TOT0 XMMHUYECKHE 3HAHUS;
pa3BUTHE y 00y4arOIUXCsl YMEHUH pa3anyaTh (PAaKThl U OLIEHKH,

CPaBHUBATh OLICHOYHBIC BBIBOJbI, BUAETh UX CBA3b C KPUTEPHUSIMU OLICHOK U CBA3b
KPUTEPHUEB C ONPENICTCHHOW CUCTEMOM IIEHHOCTEMH,

(dhopmyaupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MTO3HITHIO;

npuoOpeTeHrne OOYJarONUMHUCS OIbITa Pa3HOOOPA3HOW JCATEIHHOCTH, TO3HAHUS U
CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB, MUMEIOLIUX YHHBEpPCAJIbHOE 3HA4YE€HUE JUISl PA3JIMYHBIX
BUJIOB JIESTEILHOCTH (HAaBBIKOB peEIICHUs NpoOJeM, NMPUHATUSA PELICHUH, MOMCKA, aHaIu3a U
00paboTku MH(pOPMaAIMKU, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB M3MEPEHUH, COTPYIHUYECTBA,
0€e3011acHOT0 00pallleHus C BElIeCTBAMH B IOBCEJHEBHOM )KHU3HN).

Sagaun:

- O3HAaKOMJICHME CTYJEHTOB C MPHUHLUMIAMH OPraHM3alUU U PabOThl XUMHUYECKOM
1abopaTopuH;

- O03HAaKOMJICHHE CTYAEHTOB C MEpONpHUATUSAMU II0 OXpaHe TpyAa U TEXHUKE
0€30I1aCHOCTH B XMUMHUYECKOH J1abOpaTOpHH, ¢ OCYLIECTBIEHUEM KOHTPOJIA 3a COOJIOACHUEM U
o0ecreyeHneM HKOJIOrMUecKor 6e30IacCHOCTH U paboTe C peakTUBAMU;

- (hopMupoBaHME Yy CTYJCHTOB IPEJCTABICHUH O (PU3MKO-XMMHUYECKHX aCHEKTaX Kak O
BOXHEWIIMX OMOXMMMUYECKMX IpolleccaX M pa3IMYHBIX BHJAX TOMEOCTa3a B OpraHu3Me:
TEOPETHUYECKHE OCHOBBI OMOPHEPTreTUKH, (AKTOphl, BIUSIOINIME HA CMEIICHHE DPABHOBECHS
OMOXMMHUYECKUX MPOIECCOB;

- U3y4EHHUE CTYAEHTaMM CBOMCTB BEILIECTB OPraHUYECKON M HEOPraHWYECKOH MPUPOJIbI;
CBOMCTB pPAacTBOPOB, PAa3JIUYHBIX BHJIOB PABHOBECHUI XUMHMUECKHX PpEaKIUil M IPOLECCOB
KHU3HEIEATSIbHOCTH;

MEXaHU3MOB JeWCTBUS Oy(epHBIX CHUCTEM OpraHu3Ma, HMX B3aUMOCBSI3b U pOJb B
MOJIIEP>)KaHUU KHCIIOTHO-OCHOBHOTO TOMEOCTa3a; OCOOCHHOCTEH KHCIOTHO-OCHOBHBIX CBOMCTB
aAMHHOKUCIIOT U OE€JIKOB;

- U3y4EeHUE CTYJCHTaMHU 3aKOHOMEPHOCTEN NMPOTEKaHUs (PU3UKO-XUMHUYECKHX MPOILECCOB
B JKMBBIX CHUCTEMAax C TOUKH 3PEHUS UX KOHKYPEHIIMH, BOSHUKAIOIIEH B pe3yIbTaTe COBMEIICHUS
PaBHOBECHUIl pa3HBIX THIOB; POJIH OMOTEHHBIX IIEMEHTOB U UX COEAMHEHHUH B JKUBBIX CUCTEMAX;



(U3NKO-XUMHUECKUX OCHOB TOBEPXHOCTHBIX SIBJICHHH M (PAKTOPOB, BIHUSIOMIMX Ha CBOOOJHYIO
MMOBEPXHOCTHYIO DHEPTHUI0; OCOOCHHOCTEH afcopOIMu Ha pa3IUYHBIX TPaHHIAX pa3ieiioB (as;
0coOeHHOCTeH (PU3XUMHH AUCTIEPCHBIX CUCTEM U PaCTBOPOB OMOTIOIMMEPOB;

- (opMupoBaHMEe y CTYJCHTOB HABBIKOB M3YUEHHS HAYYHOU XUMUYECKOH JTUTEPaTypHI;

- (dopMHpOBaHHE y CTYIEHTOB YMEHHUH Ui pEIIeHUS MPOOJEMHBIX M CHUTYallMOHHBIX
3ajaq;

- (QopMHpOBaHHE y CTYIEHTOB MPAKTUYECKUX YMEHHH IOCTAHOBKH W BBIITOJHEHHUS
AKCIEPUMEHTAIbHOU PaboTBhI.

B nporpammy BKIIIOYEHO cojep)KaHHE, HAlPaBIIEHHOE HAa (OPMHUPOBAHHE y CTYACHTOB
KOMIICTCHIUH, HeoOXoquMbIX it kadecTBeHHOTO ocBoeHusa OIIOII CIIO na 0a3e OCHOBHOIrO
o0miero oOpa3oBaHUs ¢ MOJIYYEHUEM CPEIHETo OO0IIEero 0Opa3oBaHMs; MPOTPAMMBI ITOATOTOBKH
cnenuanuctoB cpenHero 3seHa (IIIICC3). Ilporpamma yueOHOW JUCUMILIMHBI «XHUMUS»
SIBJIIETCS. OCHOBOM JUIsl pa3paboTKu paboyux NOporpaMM, B KOTOPBIX Mpo(eCCHOHATIbHbIE
oOpa3oBaTellbHBIC OpTaHU3aIMH, pPeATH3YIoIKe OO0pa30BaTEeNBbHYI0 TPOTPAMMYy CpPEIHETO
obmero oOpasoBanusi B mnpenenax ocBoeHuss OIIOII CIIO na 06a3e OCHOBHOTO OOIIETO
o0Opa3oBaHUs, YTOUHSIOT COJEp)KaHHE Yy4eOHOTO MaTrepuana, IOCIeI0BaTeIFHOCTh €ro
W3YUYEHHsI, pacmpesielieHne Y4YeOHBIX YacoB, TEMaTUKy pedeparoB, BHIBI CaMOCTOSTEIBHBIX
paboT, y4HuTHIBasg CHEUU(PHUKY MpOrpaMM TOJATOTOBKM KBAIM(UIHMPOBAHHBIX paboOvMX,
CITy)KaIllUX ¥ CIIEIUAIMCTOB CPEIHET0 3BEHAa, OCBAaMBAEMOU MPO(ecCHH WM CHEeNHaTbHOCTH.
[Iporpamma MOKET WCHOJIB30BATHCS JPYTUMHU TPO(PECCHOHATIBHBIMA  00pa30BaTeIbHBIMU
OpraHu3allsIMK,  pEATH3YIOIIMMH  O0pa30BaTeNbHYI0  TIPOTpAaMMy  CpEeIHEro  0oOIero
obpazoBanust B npenenax ocBoeHusst OIIOIT CITIO na 6a3e ocHOBHOro 00IIero oOpa3oBaHUS
(TIIICC3).

Peanuzarus 00meo0pa3oBaTenbHOM YI€OHON MUCIUIUIMHBI « XUMHUS TOTTYCKAeTCs KaK B
oyHOM (opmare 00ydeHHs, Tak M B (opMare AJIEKTPOHHOTO OOy4YEHHUsS C HCIOJIb30BaHUEM
JMCTaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIl.

OBIIASI XAPAKTEPUCTUKA YUYEBHOM JACIHUILIAHBI

XUMHUS — 3TO HayKa O BELIECTBaX, UX COCTaBE U CTPOEHUH, CBOMCTBAX U MPEBPALLICHUSIX,
3HAYEHUU XMMHMUYECKUX BEIIECTB, MaTEpPHaliOB M IPOIECCOB B MPAKTHUUECKON AEATEIHbHOCTU
yenoBeka. Cozaep:kanue 0011eo0pa3oBaTebHON yueOHOM MUCHUIUIMHBI «XUMUS» HaIPaBJICHO
Ha yCBOEHHE OOYy4YalOIIMMHUCA OCHOBHBIX IMOHSATHI, 3aKOHOB M TEOpUH XMMHH; OBIAJCHUE
YMEHHUSIMH HaONI0aTh XUMUYECKHE SIBJICHHS, IMPOBOJUTH XUMHUYECKHH HSKCIEPUMEHT,
MIPOU3BOJIUTh PacueThl Ha OCHOBE XMMHUYECKHUX (DOpPMYJ] BEIIECTB M ypPaBHEHHH XUMHYECKUX
peakuuii. B mpomecce u3ydeHuss XuMUK y OOYy4YalOIIMXCS Pa3BUBAIOTCSA IO3HABATENbHBIC
WHTEPECHl U MHTEJIEKTyallbHbIE CIIOCOOHOCTH, MTOTPEOHOCTH B CAMOCTOSTEILHOM MIPHOOPETEHUS
3HAHMA 1O XUMHH B COOTBETCTBUM C BO3ZHHUKAIOMIMMH >KU3HEHHBIMH MpoOiieMaMu,
BOCITUTHIBAETCS OEpE)KHOE OTHOIICHHS K MPUPOJE, MOHMMAaHHE 3I0pPOBOTO 00pasza >KHU3HH,
HEO0OXOIMMOCTHU MPEAYNPEKICHUS ABICHUI, HAHOCSIIUX BPEl 3J0POBBIO U OKPYKAIOIIEH cpere.
OHHM OocCBaWBarOT MpPHUEMbI TPAMOTHOTO, 0€30MaCHOIO HCIOJIb30BAHUS XMMHYECKHUX BEIIECTB U
MaTepualioB, NPUMEHSIEMBbIX B OBITY, CEIbCKOM XO3iHCTBE W Ha mpousBojacTBe. Ilpu
CTPYKTYpPUPOBAaHUHU  COJAEpKaHUS  00meo0pa3oBaTeNbHONM  y4eOHON  AMCHUIUIMHBI  JJIS
npoeccuOHaNBHBIX ~ 00pa30BaTENIbHBIX  OpraHu3allui, pealu3yloIlUX 00pa3oBaTeIbHYIO
nporpamMmy cpenHero obuiero oopasoBanuss B mpenenax ocoeHus OITOII CIIO na Gasze
OCHOBHOTO 00111er0 00pa30BaHMsl, yYUThIBAIACh OObEKTUBHAS PEATbHOCTh — HEOOIbIION 00beM
4acoB, OTIYLIEHHBIX HA U3yYEHHE XMMHH U CTPEMIIEHUE MAKCUMAJIBHO COOTBETCTBOBATh UIESIM
paszBuBatoniero ooyuenus. [loaTromy TeopeTHuecKkue BOIpoCkl MAKCUMAIbHO CMEIIEHBI K Havyaly
W3YYEHHUS TUCIUIUIUHBI, ¢ TEM YTOOBI MOCHenyomul (HakTUYECKU MaTeprall pacCMaTpUBAIICS
Ha OCHOBE MW3YYEHHBIX Teopui. Peanmzanus AEIyKTHMBHOIO MOAXOAAa K HM3YYEHUI0 XUMHH
CMOCOOCTBYET PAa3BUTHUIO TAaKMX JIOTHYECKUX OINEpaldil MBIIUIEHUS, KaK aHaJU3 U CHUHTE3,
0000111eHNe U KOHKPETU3aIHs, CPaBHEHUE U aHAJIOTHs, CHCTeMaTH3alus U KiacCuuKaius u ap.



IIpu ocBoennn mnpodeccuit CIIO u cneumansHocTedt CIIO ecrecTBEHHO-HAYYHOTO
npo¢uis npodeccruoHanbHOro 00pazoBaHMs XUMHS H3ydaercss Ha 0Oa3oBoM ypoBHe DPI'OC
cpenHero oOmiero oOpaszoBaHus. B comepkaHuu y4eOHOW JUCHUIUIMHBI JJII €CTECTBEHHO-
HAy4YHOTO Mpo¢mis npodecCHOHAIBHO 3HAYMMBIA KOMIIOHEHT HE BBIJIEJIEH, TaK KaK BCE €ro
coJiepKaHue SBJISIETCS MPO(PHUILHO-OPUEHTUPOBAHHBIM M HOCHT IPO(EeCCHOHATBHO 3HAUYMMBIN
xapakTep. B mpomecce wM3ydeHHS XUMHHM ~TEOPETHYECKHE CBEACHUS  JIOTIOJHSIOTCS
JIEMOHCTpAIMsIMU, JaO0OPAaTOPHBIMH OIBITAMH W TPAKTHUYECKUMHU 3aHATUSMHU. 3HAYUTEIBHOE
MECTO OTBOAMTCS XUMHUYECKOMY dKCHepuMeHTy. OH OTKPBIBAET BO3MOXKHOCTH (POPMHUPOBATH Y
oOyJaromuxcs CHenHualbHbIE MPEIMETHBIE yMEHHs: paboTaTh C BEMIECTBAMH, BBINOJHATH
MIPOCTHIE XUMUYECKUE OTIBITHI, YIUTh O€30ITaCHOMY M 3KOJIOTHYECKH I'PaMOTHOMY OOpAIICHHIO C
BEIIECTBaMU, MaTepUaAIaMH U MIPOIIECCaMH B OBITY U Ha IPOU3BOJICTBE.

B mpouecce n3ydeHnss XuMu# BaXKHO ()OPMHPOBATH WH(POPMAIIMOHHYIO KOMIIETEHTHOCTb
oOyuaroruxcsi.  [losTomMy Tipu  OpraHum3aiud  CamMOCTOSTEIBLHOW paboThl  HEOOXOIMMO
aKIEHTHPOBAaTh BHUMaHHE OOYYaIOUIMXCS Ha TOWCKE WH(GOpPMAIMHA B CPEICTBAX MacCMEIHa,
WuTtepHere, yueOHOM UM chenuanbHON JUTEpaType € COOTBETCTBYIOLUIUM O(OpPMIEHUEM U
MIpE/ICTaBICHUEM PE3YJIbTaTOB.

MECTO YUYEFHOM JUCIHUILIMHGI B YYEBHOM ILJIAHE

VYyeOHast auCHUIIIMHA «XUMHS SBISETCA YYEOHBIM TPEIMETOM W3 00sS3aTeIbHOU
npeameTHoit obmactu «EctectBennpie Haykm» DPI'OC cpemnero oOmero oOpa3oBanus. B
mpodecCHOHABHBIX ~ 00pa30BaTENbHBIX OPraHU3alUAX, PEATU3YIOMHNX 00pa30BaTEIEHYIO
nporpaMMmy cpeanero oOmero oOpazoBanust B mnpeaenax ocBoenust OIIOIT CIIO na 6aze
OCHOBHOTO oOmiero oOpa3oBaHus, ydeOHas JUCIUIUIMHA «XUMHUS»  HU3y4daeTcs B
obmeoOpazoBatenpbHOM MuKiIe yaeoHOoTo OIIOIT CITO Ha 6a3e 0cHOBHOTO 001IeTO 00pa30BaHMS
¢ moiryueHueM cpennero oomero oopazoanus (IITIICC3). B yuebnsix mmanax [ITICC3 mecto
y4eOHOW JMCIMIUIMHBI «XUMHUS» — B COCTaBe 00IIE00pa30BaTEIbHBIX YYCOHBIX AMCITUILUINH
(mpodunbHbIe), GOpMHUPYEMBIX U3 00s3aTeNbHBIX MpeaMeTHbIX obmacteit ®I'OC cpennero
obmero oOpazoBanus, mus1  cnemuanbHoctew  CIIO  cooTBercTBytomiero  mpoduis
npohecCHOHANTBHOTO 00pa30BaHMUs.

PE3VJIbTATHbI OCBOEHH A YYEFHOM JUCHUIIINHBI

OcBoeHue conepkaHusi yd4eOHOM IUCHUIUIMHBI «XUMHsD», 00€CHeunBaeT JOCTH)KEHUE
CTY/IEHTaMH CJIEIYIOUINX Pe3y1bTaTOB:

JUYHOCMHBIX: YYBCTBO TOPAOCTM M YB@KEHUS K HUCTOPUM U  JOCTHXKEHHUIM
OTE€YECTBEHHOM XMMMUYECKOW HAyKH; XMMHMUYECKH I'DAaMOTHOE IOBEAECHUE B IPO(ecCHOHATBHON
JEATeNbHOCTH U B OBITY IpH OOpalleHMH ¢ XUMHUYECKMMM BEIIECTBaMH, MaTepuajaMu U
IpoleccaMy; TOTOBHOCTh K IPOJODKEHHIO 00pa3oBaHMs W MOBBINIEHUS KBalu(UKauuu B
n30paHHON NMPO(ecCUOHATBHON NESATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIM XMMHYECKHX
KOMIIETEHIMI B 3TOM; YMEHHUE HCII0JIb30BaTh JIOCTUKEHHUS COBPEMEHHOM XMMUYECKON HAayKHu U
XUMUYECKUX TEXHOJOIMHA [UIs MOBBIIEHUS COOCTBEHHOIO HHTEIUIEKTYalbHOTO pa3BUTUS B
BbIOpaHHOM MpodeccnoHaTbHOMN e TeNbHOCTH;

MemanpeoMemHuplX: UCIOIb30BaHUE PA3JIMYHBIX BUIOB IO3HABATEIBHOU NEATEIBHOCTH
U OCHOBHBIX HMHTEJJICKTYaJbHBIX Olepauuil (IOCTaHOBKU 3aJaud, (GOpPMYIUPOBAHUS TUIOTE3,
aHalM3a W CHHTE3a, CpaBHEHUs, OOOOIIEHHUS, CHUCTEMAaTHU3ALUH, BBIABICHUS TPUUYUHHO-
CIIEZICTBEHHBIX CBsi3€H, IIOMCKAa AaHAJOroB, (OPMYIUPOBAHHUS BBIBOJAOB) [UIl PpEIICHUS
MOCTaBJICHHOM 3a7a4yM, MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HAOIIOAEHUS, HAyYHOTO
HKCIEPUMEHTA) Ul HM3Y4YEHHUS pa3IMYHBIX CTOPOH XMMHUYECKMX OOBEKTOB M MPOIECCOB, C
KOTOPBIMH  BO3HHMKAaeT HEOOXOJUMOCTh CTaJKHBaTbcs B  IpodeccrHoHanbHOW  cdepe;
UCIOJIb30BAHUE DPA3TUYHBIX UCTOYHMKOB JUIS MOJNYYEHUs XMUMHMYECKOW HHMOpMaIUH, yMEHHE



OLICHUTH €€ JIOCTOBEPHOCTh ISl JOCTHIKEHHS XOPOLIMX Pe3ylbTaTOB B MpoQecCHOHATBHON
cdepe;

npeomemubix: CPOPMUPOBAHHOCTh TPEJCTABICHUNH O MECTE XMMHUHU B COBPEMEHHOU
HAyYyHOW KapTUHE MHpa; TOHUMAHUE pOJU XUMUU B (POPMHUPOBAHUU Kpyrozopa u
(YHKIIMOHATTFHOW TPAaMOTHOCTH YEJIOBEKAa /IS PEIICHUS MNPAKTHYECKUX 3aJad; BIIAJICHHC
OCHOBOITOJIAralOIMMH XUMHYECKAUMU MOHATUSAMH, TEOPUSAMH, 3aKOHAMHU M 3aKOHOMEPHOCTSIMU;
YBEPEHHOE IOJIb30BAaHUE XUMUYECKON TEPMUHOJOTHEN UM CHUMBOJIMKOW; BJIaJCHUE OCHOBHBIMH
METOJJaM{d HAY4YHOTO T[I0O3HAHMS, UCIOJIb3YEeMbIMH B XHUMHUU HAOJIOJICHUEM, OIHUCAHHUEM,
U3MEpPEHUEM, DKCIICPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHITH PE3YJIbTATHI MPOBEICHHBIX
OTIBITOB M JICJIaTh BBIBOJIBI, TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH METOMIBI TO3HAHHS IPHU
pelIeHuN NMPaKTUUECKUX 3a7a4; cOPMUPOBAHHOCTh YMEHHUSI JaBaTh KOJIMYECTBEHHBIC OIICHKU U
MPOU3BOIUTh PACUYEThl MO XUMHYECKUM (QOopMyliaM W YpaBHEHHUSIM; BJIAJCHHE IMpaBUIIaMU
TEXHUKH O€30TaCHOCTH TIPH UCIOJIb30BAaHUU XHUMHYECKUX BEIIECTB, CHOPMHUPOBAHHOCTH
cOOCTBEHHOM MO3UIMHU MO OTHOUICHUIO K XMMHYECKON HH(OpMalMM, NOJydaeMOW U3 pas3HbIX
HWCTOYHHKOB.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

Beenenue

Hay4Hble MeTONbI TIO3HAHUSI BEUIECTB M XMMHUYECKHUX SBIICHUH. Poib skcrepuMeHTa u
TEOpPUH B XMMMHU. 3HaUeHHe XuMuM npu ocBoeHun npodeccuit CIIO u cnenumanshocreit CI1O
€CTECTBEHHO-HAyYHOTO Mo mpodhecCHOHaTFHOTO 00pa3oBaHUsI.

1. Oprannyeckasi Xumus
1.1. IlpenmeT opranndeckoit XuMuu. Teopus CTPOEHUsI OPraHUYECKUX COCTMHEHUM

[Ipeamer opranmveckoit xumun. [loHsTHE 00 OpraHUYECKOM BEIECTBE U OPraHUYCCKOM
xuMuH. KpaTkuil o4epk MCTOPUHU Pa3BUTHUSI OPraHUYECKOW XUMHUU. BUTaNM3M M €ro KpyuieHue.
Oco0eHHOCTH CTPOSHHUs OpraHNYecKuX coenuHenunii. KpyroBopot yriepoaa B npupoae. Teopust
CTpoeHHUsI opraHudyeckux coeauHennii A.M.bytiepoBa. Ilpennocbuiku CO3MaHUS TEOPUH
ctpoeHus. OCHOBHBIE TMOJIOKEHUSI Teopuu cTpoeHusi A.M.bytiiepoBa. XuMHUECKOE CTPOEHUE U
cBolicTBa opranuueckux BemiecTB. [lonsTre 06 m3omepun. CrocoObl 0TOOpaKEHUS CTPOCHUS
MOJIEKYIIBI ((hopMyItbl, Moaenn). 3HadeHue Teopuu A.M.bytiepoBa i pa3BUTHS OPraHUYECKON
XUMHM M XUMHUYECKHX NpOorHo3oB. CTpoeHue aToma yriepoia. DJIEKTPOHHOE OO0Nako u
opOuTanb, s- U p-opOUTAIU. DIJIEKTPOHHBIE U SJIEKTPOHHO-rpaduueckue QGopMynbl aroma
yriaepoJa B OCHOBHOM U BO30YXIEHHOM cOCTOsHUAX. KoBaneHTHass XMMUYeCcKasi CBsI3b U €€
KJaccuguKanus mo crnoco0y nepekpeiBanusi opouraneit (- u n-cBsi3u). [lonstre rubpuanszam.
Paznuunble THOBl THOpuIu3anud U ¢GopMa aTOMHBIX OpOWTanei, B3aMMHOE OTTaJIKUBAHUE
TUOPUAHBIX OpOUTaNel W MX PACIONOKEHHE B MPOCTPAHCTBE B COOTBETCTBHM C MUHUMYMOM
SHepruu. ['eomeTpusi MOJIeKyl BEHIECTB, OOpPa30BaHHBIX aTOMaMH YTIEpoJa B pPa3lIUYHBIX
cocrosiHusAX rudpuanzanuu. Kraccudukanus opranuyeckux coenuHeHuil. Kmaccudukanus
OpPraHMYECKHUX BEIIECTB B 3aBUCHUMOCTH OT CTpO€HHs yriaepoaHodl uenu. I[lonsitue
¢dbyHKIMOHaNBHOU Tpynmbl. Kinaccudukamust opraHHuecKkux BEIIeCTB Mo TUIY (DYHKIIMOHAIBHOMN
rpynnbl. OCHOBbI HOMEHKJIATyphl OPraHMYECKHX BEUIECTB. TpHUBUANbHBIE HAa3BaHUSL
PanmonanbHass HOMeHKIIaTypa Kak npefnumectseHHHna HoMeHkiatypsl [UPAC. Homenkiarypa
IUPAC: npunuunel oOpa3oBaHHsl Ha3BaHW, CTapIIMHCTBO (YHKIIMOHANBHBIX TPYII, HX
obo3HavyeHue B npedukcax u cyhdurcax Ha3BaHUN OPraHUUECKUX BEIIECTB. THUIBI XUMUYECKUX
CBsI3e B OPraHMYECKHUX COCIWHEHUSX U CMOCOObI WX paspbiBa. Knaccudukarms KoOBaJeHTHBIX
CBSI3€H MO ANEKTPOOTPHUIIATETFHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY MepeKpBhIBaHMs OpOUTAIIeH,
KpaTHOCTH, MeXaHu3My oOpa3oBaHus. CBsI3b TPUPOJBI XUMHUYECKOM CBS3M C THUIIOM
KPUCTAIIMYECKON PEIIETKH BEIIEeCTBA U €ro (PU3MYecKUMH CBOMCTBaMH. Pa3phiB XMMHUECKOM
CBSI3U Kak IpoLecc, oOpaTHbIN ee 00pa3oBaHUIO. l'omonutnueckuit u



reTepOIUTUIECKUNPA3PHIBBI CBSI3€H, MX CONOCTAaBICHHE ¢ OOMEHHBIM M JOHOPHO-aKLIENTOPHBIM
MexaHu3MaMu ux oOpasoBanus. [loHsTHEe CBOOOAHOTO paavKaiga, HYKICODWIBHOH U
anekTpominbHO vacTunbl. Knaccudukanus peaknuii B opranmdeckoil xumuu. llonstne o
THUIAaX ¥ MEXaHW3Max peakuuid B opranumueckor xumuu. Cyodcrpar u pearent. Kiaccuduxanus
peaknuii Mo M3MEHEHHIO B CTPYKType cyOcTparta (IpHCOEIMHEHHE, OTIICIUICHUE, 3aMelleHue,
M30MepH3aIsl) U THITY peareHTa (paaukaibHbie, HYKICOPIbHEIE, AMeKTpOoUIbHEIE). Peakinn
npucoequHenust (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE), uzomepuzauuu.
Pa3HoBHIHOCTH peaKIMil KaXXI0T0 TUIIA: THAPUPOBAHUE U IETUIPUPOBAHUE, FAJIOT€HUPOBAHNE U
JierajoreHupoBaHue, rupaTanus U Jeruaparanus, IUJIPOraJIOT€HUPOBAHNE U
JNETUPOTraJIOrEHUPOBAHNE,  MOJUMEpU3alMs W MNOJUKOHAEHCAUUs,  IeperpynnupoBKa.
OCOOCHHOCTH ~ OKMCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAaKUMHd B  OPraHUYECKOW  XUMHUH.
CoBpeMeHHbIE TPEACTaBICHUSI O XMMHUYECKOM CTPOCHHM OpraHnyeckux BemiecTB. OCHOBHBIE
HaIlpaBJICHUs pa3BUTHUA Teopuu cTpoeHus A.M.bytneposa. M30Mepus OpraHM4ecKuX BEIIECTB U
ee BuAbl. CTpYKTypHas M30MEpHs: MEXKKIIAcCOBasi, YIJIEPOJHOTO CKeJleTa, MOJI0XKEHUS KPaTHON
CBA3M U (yHKIMOHaIbHOW Tpynmbl. IIpocTpaHCTBEHHass H30MEpHUs: TEeOMETpuYecKas H
ontuyeckas. lloHsATHe acuMMeTpHUYecKOro IieHTpa. buojormueckoe 3Ha4eHHE ONTUYECKOU
n3oMepuu. B3anMHOe BIMsSHHE aTOMOB B MOJIEKYJaX OpPraHMYECKUX BEIIECTB. DJIEKTPOHHbBIE
3¢ ¢deKThl aTOMOB U aTOMHBIX TPYNI B OpPraHMYecKUX MoJjekynaax. MHAYKIMOHHBIM 3(dexT,
MOJIOKUTENbHBIA U OTPULIATENbHBINH, €ro ocoOeHHOCTH. Me3omepHbli 3hdekr (3ddext
comnpsbkeHusi), ero ocodeHHocTu. JlemoHcTpauuu Koseknuu opraHMyecKux BeIIeCTB (B TOM
qyCclie JIKAPCTBEHHBIX IMPENapaToB, KpacuTenel), MarepraioB (IPUPOJHBIX U CHUHTETHUYECKUX
Kay4yKOB, [JJACTMACC U BOJIOKOH) U U3JIEUH U3 HUX (HUTEH, TKaHEH, OTAETOYHBIX MaTepUasoB).
Mogemu monexkyn CH4, C2H4, C2H2, C6H6, CH30OH — mapocTtepkHeBbIe M OOBEMHEIE.
Mopgenu oTTankuBaHus THOPUIHBIX OpOMTaTed ¢ MOMOIIBIO  BO3IYIIHBIX  IIapOB.
B3aumMopelicTBre HATpHsl C 3TAHOJIOM U OTCYTCTBHE B3aMMOJEHCTBHS C JAUITUIIOBBIM 3(UpOM.
OmnbIThl, MOATBEpXkAAOIIME HaIUuue (PYHKIMOHAJIBHBIX TPYNN y COEAMHEHHHM pa3Iu4HBbIX
kiaccoB. JlabopaTopHsbiit onbIT M3roToBIICHHE MOICIIeH MOJIEKYJI —IIPEACTaBUTENCH pa3IMuHbIX
KJIaCCOB OpraHmyeckux coeauHeHui. Ilpaktuyeckue 3aHsTusa. OOHapyxeHHe yriepona u
BOJIOpOJIa B OpraHMYecKoM coenraeHnn. OOHapyKeHue rajnoreHoB (mpooda belnpmreitna).

1.2. [IpenensHbIe YTII€BOAOPOIBI

I'omonoruueckuit psa ankanoB. [lonstue 06 yrineBomoponax. OcoOEHHOCTH CTPOEHUs
MIpeiebHBIX YTIEBOAOPOIOB. AJKaHbl KaK MPECTaBUTENHU IMPEICIIbHBIX YIIIEBOI0POIOB.

DNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl METaHa U APYTrUX aiKaHOB.
l'omonornueckuit psang u uzoMepus mnapaguaoB. HopmanbHOoe U pa3BETBICHHOE CTPOCHUE
yriaepoaHoi nenu. HomeHnknaTypa alkaHOB M aJIKHIIbHBIX 3amecTtutresieil. dusnueckrue cBOHCTBa
alKaHOB. AJKaHbl B TMpHpojae. XHUMHYECKHE CBOWCTBa ankaHoB. Peaknuu SR-tuma:
raniorenupoBanue (padotel H.H.Cemenona), nutpoBanue no KonoBanaoBy. MexaHu3M peakuuu
XJIOPUPOBAHMS ajKaHOB. Peakuuu AETUAPUPOBAHUS, TOPEHHUS, KATATUTHYECKOTO OKHCIICHUS
ankaHoB. KpekuHT ankaHoB, pa3NWYHbIC BHUJbl KPEKUHTa, MPUMEHEHUE B MPOMBIIIICHHOCTH.
[Tuponu3 M KOHBEpcUs MeTaHa, M30MepU3aLus alkaHoB. IIpuMeHeHne u crnocoObl MOTydeHus
ankaHoB. OOJacTH MpUMEHEHMs alKaHOB. I[IpoMbIIIIEHHbIE CIMOCOOBI MOJYYEHHUS AalKaHOB:
MOJIydeHHEe M3 MPHUPOJHBIX HCTOYHUKOB, KPEKUHI Mapa(UHOB, IMOJYyYEHHUE CHUHTETUYECKOI'O
OeH3uHa, Trazudukanus yrisd, THAPUPOBaHUE ankaHOB. JlabopaTopHble CHOCOOBI MOJY4YEHUS
aJIkaHOB: cHHTe3 Bropia, aexapOokcuinpoBaHue, THAPOIN3 KapOuaa amoMuHus. LlukioankaHsl.
I'omonoruueckuil psa ¥ HOMEHKJIATypa LMKIOANKaHOB, MX oOmas Qopmyna. [lonstHe o
HalpsDKEHUHM 1MKiIa. [3oMepuss LMKIOAJKAHOB: MEXKKIACCOBas, YIJIEPOJAHOIO CKEJIETa,
reomerpuueckas. [lonydenne u ¢usnyeckre CBOWCTBA LUKIOAIKAHOB. XMMHUECKHE CBOMCTBa
nuKioankaHoB. Crnenudurka CBOMCTB IUKIOAIKAaHOB C MajbIM pa3MepoM IMKiIa. Peakuun
MIPUCOEIUHEHNSI U DPAJUKaJIbHOTO 3aMmelieHus. JlemoHcTpamuum Mopaenu MOJEKyd MeTaHa,
JPYrux ajlkaHOB, pa3IMYHBIX KOHPOpMaluil IMKIorekcaHa. PactBopenue napaduna B OeH3UHE



U UCIApeHHe pPACTBOpUTENs M3 cMmecd. llmaBnenume mapaguHa W €ro OTHOIIEHHE K BOJE
(pacTBOpHMOCTb, IUIOTHOCTh, CMauuBaHue). PazneneHne cmecn OEH3MH—BOAA C MOMOIIBIO
JEeTUTEeIbHOW BOpPOHKU. ['opeHne MeraHa, mpomnaH-OyraHOBOW cMecH, mapaduHa B YCIOBHUSX
n30BbITKa W HEJOCTaTKa KHUCIopoja. B3pblB cMmecn MeTaHa C  BO3IYXOM H  XJOPOM.
BoccranoBiieHne OKCHIOB TSDKENBIX MeTauioB mnapaduHoM. OTHOLIEHHE NMKIOTEKCaHa K
OpOMHOI BoJe M pacTBOpy IepMaHranata kanus. JlaGopaTtopubie ombITHl M3roTtoBieHue
MOJIeNeld MOJIEKYJI aJKaHOB W TaJoTeHaNKaHoB. M3rotoBieHue mnapaduHUpOBaHHOW Oymarw,
UCTIBITAHHE €€ CBOIMCTB: OTHOUICHHUS K BojE U kupaM. OOHapyKeHUE BOJBI, CAXKH, YIIIEKACIOTO
raza B MPOAYKTax TopeHus cBeun. O3HAKOMIIEHHME CO CBOWCTBaMHU TBEPIBIX MapaduHOB:
IJIABJICHUEM, pAaCTBOPUMOCTBIO B BOJE W OPraHMYECKHX PpAaCTBOPUTEISX, XUMHUYECKOU
WHEPTHOCTHIO (OTCYTCTBHEM B3aMMOJCHCTBHS C OpPOMHOW BOJIOW, pacTBOpaMu IepMaHTaHATa
KaJusi, TUJIPOKCHUIA HATpusl U cepHOl kucioThl). [Ipaktnueckoe 3anstue IlomyyeHnue Merana u
M3YYEHHUE ero CBOMCTB: TOPEHNUs, OTHOIIEHUS K OpOMHOM BOJIE U PacTBOPY EpMaHIraHaTa Kajusl.

1.3. DTuieHOBBIE U AUEHOBBIE YTIIEBOI0POIbI

['omonoruueckuii psii aNKEHOB. DIEKTPOHHOE M MTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI
STHJIEHA U alKeHOB. ['oMosorndeckuil psa u obmas ¢popmyna aakeHoB. M3oMepus 3TUIEHOBBIX
YTJIEBOJIOPOJIOB:  MEXKKJIACCOBas, YIVIEPOJAHOTO CKEJleTa, TIOJIOKEHHUsT KpaTHOM  CBS3H,
reomeTpuueckas. OcCOOGHHOCTH HOMEHKIATYpPhl JTHJICHOBBIX YIJIEBOJOPOJIOB, Ha3BaHUS
BOKHEMIINX paaukaioB. Pu3nyeckue CBOMCTBA AJIKEHOB. XHWMHMYECKHE CBOMCTBA aAJIKEHOB.
OnekTpoUIBHBIN XapaKTep PEakIuid, CKIOHHOCTh K PEaKIHUsIM MPUCOCAMHEHUS, OKUCICHUS,
nomuMmepu3anuu. [IpaBumo MapkoBHHKOBA M €ro dJEKTpoHHOE oOocHOBaHue. Peakiuun
rajJoreHUpPOBaHus, THUIAPOTAJOTEHUPOBAHUS, TUApaTaluu, TruapupoBanus. Mexanusm AE-
peakuuii. Ilonstne o peakuusx noauMepusauuu. ['opeHHe ankeHoOB. Peakuuu OKUCIEHUS B
MATKHX W JKECTKHUX ycloBHsAX. Peakmuss BarHepa u ee 3HaveHWe Uil OOHapYKEHUS
HETIPEJCIIbHBIX YIJICBOJAOPOIOB, TMOJy4YeHHUS TiHKoJied. [I[puMeHeHne u crocoObl MOTYYCHHS
anKeHoB. Vcrosb30BaHWE BBICOKOW PEAKIIMOHHOW CHOCOOHOCTH alKeHOB B XHUMHUYECKOM
npoMbIIeHHOCTH. [IpumMenenure 3TriieHa u nponwieHa. [I[pombinneHHbBIE CTTOCOOBI MOTYYEHUS
ankeHoB. Peakiuu nerupupoBaHus U KPEKHHTa alkeHOB. JlabopaTopHbIe CIOCOOBI TOJTydEHUS
aJIKEHOB.

Anxamuenbl. [lonstne M kimaccuduKaus TUEHOBBIX YIJIEBOJOPOJOB 1O B3aUMHOMY
pAcIoJIOKEHHUI0  KpaTHBIX  CBsi3ed B MoJiekyne. OcCOOEHHOCTH  JJIEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS CONPSHKEHHBIX JTUEHOB. [loHATHE O T-3IIEKTPOHHOM CHUCTEME.
HomMmenknarypa ITMEHOBBIX yriieBOJI0POa0B. OCOOCHHOCTH XUMHUUYECKHX CBOMCTB COMPSDKEHHBIX
JIMEHOB KakK CJEACTBUE HX DJJEKTPOHHOTO CcTpoeHusa. Peaknuu 1,4-npucoenuHeHusl.
[Tomumepuzanus auenoB. CrnocoObl MOMy4eHHUS JUEHOBBIX  YIJIEBOJOPOJOB:  PaOOTHI
C.B.JIebeneBa, neruapupoBanue ankaHoB. OCHOBHBbIC MOHATHUS XHUMHH BBICOKOMOJEKYISPHBIX
COeIMHEHUN (HAa TmpuMepe MPOAYKTOB TMOJUMEPH3AIMU AalIKeHOB, alKaJWEeHOB H HX
raJOreHIPOU3BOAHBIX).  MoOHOMEp,  TOJMMEp,  peakmus  MOJUMEpPHU3allMH,  CTEINeHb
MOJIMMEPHU3ALUHU, CTPYKTYPHOE 3BEHO. THIBI MOJUMEPHBIX LIENEil: JIMHENWHbIE, PA3BETBICHHbIE,
cuuthle. [loHsATHE O crepeoperyiasipHbiX nonumepax. lloimMepsl TepMoOIUIaCTHYHBIE U
TepMopeakTuBHbIe. [IpencraBienne o mimactmaccax M snactomepax. llonuaTuneHn BbICOKOrO U
HU3KOTO JaBjieHusi, ero cBoWcrBa u npumeHeHue. Karanuzaropsl [{urnepa—Harra.
[TonunpornuneH, ero NpuMEHEHHWE W CBOWCTBA. [anoreHcojepxaimiye MOJIUMEPHI: TehIIOH,
MOJIMBUHUIXIIOPHU/I. Kayuayku HaTypaJbHbIN u CHUHTCTUYCCKHE. Cononumepsl
(OyramueHCTHPONBbHBIN Kayuyk). BynkaHuzainus kaydyka, pesuHa v 300HUT. JemoHcTpaiuun
Mogenu MOJIEKyl CTPYKTYPHBIX W TNPOCTPAHCTBEHHBIX HM30MEPOB AJIKEHOB W aJKaJIUEHOB.
Komnekuust «Kayuyk u pesuna». Jlenonumepusanus kayuyyka. CryiieHwe MIIEYHOTO COKa
KayqyKOHOCOB (MoJio4asi, OJyBaHUWKOB, (ukyca). Jlaboparopubsie ombiTel OOHapyxeHHE
HEMpeIeNbHBIX COSMHEHUN B KepOCHHE, ckunuaape. O3HakoMIIeHHE ¢ 00pa3liaMy MOJUATHIICHA
U monunponmieHa. Pacrmo3HaBaHue 0o0pasloB alkaHOB M ajkeHOB. [IpakTudeckue 3aHATHS



[Tomy4yenue 3TuieHA AETHApATAllMEe STHIIOBOTO cUpTa. B3auMoneiicTBue sTuieHa ¢ GpoMHON
BOJIOM, pPAacTBOpOM IiepMaHraHara Kkajuusg. CpaBHEHHE IUIAaMEHU OTUJEHA C IUIAMEHEM
IIpeIebHBIX YTIIEBOAOPOIOB (METaHa, IPONaH-0yTaHOBOW CMECH).

1.4. AuetuneHoBbIE YIIIEBOAOPOIbI

['omonoruueckuit psii aKUHOB. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE alleTUIIEHA
W Jpyrux ankuHoB. ['omonormyeckuit psm u obOmas Qopmyna ankuHOB. HoMeHkmaTtypa
alleTUJICHOBBIX YIJIEBOAOPOJOB. M30Mepusi MeXKiaccoBasi, yrJIEpOJHOIO CKENeTa, MOJOXKEHHUS
KpaTHOM CBsA3M. XMUMHUYECKHE CBOMCTBA M IpPUMEHEHHE aIKUHOB. (OCOOEHHOCTH peakuuii
IIPUCOEAVHEHUS [0 TPOMHOM yriepoxa-yrieponHou cBsasu. Peaxumsa Kydeposa. IIpasuio
MapkoBHUKOBa MPUMEHUTEIBHO K aneTuieHaM. [loaBmKHOCTH aToma BoAOpoAa (KUCIOTHBIE
cBoiicTBa ankuHOB). OkucieHue ankuHoB. Peakuus 3enuHckoro. [IprMeHeHne aneTHIEHOBBIX
yraeBoaopooB. [TonmuBununanerar. [lonydenune ankunoB. [lonmydeHue aneTuiieHa THPOJIU30M
MeTaHa U KapOuAHBIM MeToa0oM. JlemMoHcTpauuu Mojenu MOJeKysbl aleTuieHa W JIpYrux
ankuHoB. [lomyueHue aneTwieHa W3 KapOuaa Kajblus, O3HAKOMJIEHHE C (U3NYECKUMHU U
XMMHUYECKHMHU CBOMCTBAMH alleTWJIEHA: PACTBOPUMOCTBIO B BOJE, TOPEHUEM, B3aUMOJCHCTBUEM
c OpomHON BOMOH, pacTBOpoM mepMmaHraHara kamus, comsimu Meau (I) u  cepebpa.
JlaGoparopHslii onbiT M3rotoBiaeHne Moaesneil MOJIEKy aTKHHOB, UX U30MEPOB.

1.5. ApomaTtnyecKkue yrieBoa0poIbl

l'omonornuecknit psin  apeHoB. beH30sl Kak mpeAcTaBUTENb apeHoB. PasButue
npeacTaBieHuit o0 crpoeHun OeH3osna. CoBpeMEHHbIE MPEACTaBICHUS OO0 D3JIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHuHn Oen3osia. OOpa3oBaHHE apOMATHYECKON T-CHUCTEMBI. ['oMosOrH
OcH301a, WX HOMEHKIarypa, obOmas ¢opmyna. Homenknatypa mis —au3aMenieHHBIX
MPOM3BOJIHBIX O€H30J1a: OpTO-, MeTa-, I[apa-pacHojiokeHue 3amectuteneil. dusznueckue
CBOICTBa apEHOB.

XUMHYECKHE CBOMCTBA apeHoB. [Ipumepsl peakiuii 37MeKTpo(UILHOTO 3aMEICHUS:
raJIOTeHUPOBAHUS, alKuiIupoBaHus (karamuzatopel @Dpunens—Kpadrca), HUTpOBaHMUS,
cynbbupoBanus. Peakuuu ruipupoBaHus U NPUCOEAUHEHUs XJopa K OeH3oiry. OcoOeHHOCTH
XMMHYECKUX CBOMCTB TOMOJIOTOB OeH301a. B3aumHOe BiMsHME aTOMOB Ha MpUMEpPE TOMOJIOTOB
apeHoB. OpueHTanusi B peaknusax nekTpoduinbHoro 3amenieHus. Opuentantol [ u Il pona.
[Ipumenenue u mosiyueHue apeHoB. [Ipupo/HBIE MCTOUYHUKHA aPOMATUYECKHX YIJIEBOJIOPOIOB.
ApoMaruzanus alKaHOB U LMKJIOAJIKAHOB. AJKuiIupoBaHue OeHzona. JlemoHcTpauuu
[lapocTepskHeBbIE 1 00BEMHBIE MOJIETH MOJIEKYN O€H301a U ero roMoJioroB. Pa3znenenue cmecu
OEH30JI—BOJ]a C TOMOIIBIO JENUTENbHOH BOPOHKU. PacTBopsitomias crnocoOHOCTH OeHsoma
(3KCTpakus OpraHMYeCKUX U HEOPTaHUYECKUX BEIIeCTB OEH30JI0M U3 BOJAHOTO pacTBOpa ioja,
KpacuTelei; pacTBOpeHne B OEH30JIe BEIIECTB, TPYIHOPACTBOPUMBIX B BOJE (Cepbl, OEH30MHOMN
kucnotThl). I'openne Oenzona. OTHolIeHHe OeH305a K OpOMHOM BOJe, pacTBOPY MepMaHraHaTa
kanus. [lomyuenue HuTpobensona. O3HakomiieHue ¢ (U3MUYECKUMU CBOMCTBAMH apOMaTHUYECKUX
VIIEBOJOPOJOB €  HcHoJib3oBaHueM  pactBoputenss  «ConbBeHT».  M3rotoBnenune wu
WCIOJIb30BaHME  TpocTelmiero mnpubopa s xpomatorpaduu. Ilomydenune  Oensoua
nexapOOKCHUIMpoBaHUEM OEH301HOM KucnoThl. [lomyueHue u paccioeHne SMyabCuu OeH30Ia ¢
BoJIoi. OTHOIIEHHE OeH30J1a K OpOMHOM BOJE U PacTBOPY MepMaHTaHaTa Kausl.

1.6. IIpupoaHbIe HCTOYHMKH YIIIEBOJOPOIOB

Hedts. Haxoxnenune B mpupoae, coctaB U (U3MUECKHE CBOICTBA HE(TH.
TonnmBHO3HepreTuyeckoe  3HaueHue HepTH. [IpomblmieHHas  nepepaboTka  HedTH.
Pextudukamnus HedTH, OCHOBHBIE (QpaKUUU €€ paszJeNeHHs, WX HCHOoJb30BaHUE. Bropuunas
nepepaboTka HeTenpoayKTOB. PexTHduKanys Ma3yTa npu YMEHbIICHHOM JaBjeHud. KpekuHr



HedTenpoaykToB. Paznnunsie Buapl Kpekunra, padotst B.I'.IllyxoBa. M3omepusanus aakaHoB.
AJIKUITMpOBaHUE HEMpPEeNbHBIX YIIeBOAOPOJ0B. Pudopmunr uedremnpoayktoB. KauectBo
aBTOMOOMIBHOTO ToruMBa. OkraHOBOoe uwncio. [IpuponHblii M MOMYTHBIM HE(TAHOW Tasbl.
CpaBHeHue cocTaBa IPUPOJHOIO U IOMNYTHOIO Ta30B, MX IPAKTUYECKOE HCIOJb30BAaHUE.
KamenHb1il yronb. OCHOBHBIE HalpaBl€HUS MCIOJIb30BaHUS KameHHoro yriis. KokcoBanue
KaMEHHOTO YIJs, Ba)XKHEHIIME IPOIYKTHI JTOTO IIPOLEcCa: KOKC, KaMEHHOYTOJIbHAas CMOJIA,
HazcMmoiabHass Boja. CoenuHEHHus, BbIIENSAEMbIE W3 KaMEHHOYTOJbHOW cMoOJjbl. [IposyKTsl,
MOJlydaeMble W3 HAJCMOJIbHOW BOJBL. ODKOJIOTHUECKHE AaCHEeKTHl J0ObIUM, IMepepaboTKH U
UCII0JIb30BaHUs roproyux uckomnaeMbix. Jlemonctpauun Kosuekuust «IIpupoaHble MCTOYHUKU
yrieBonopoaoBy». CpaBHEHHE NpOIeccOB TopeHust HedTtu u mpupogHoro rasza. OOpazoBaHue
HePTSIHOHN IUICHKH Ha IOBEPXHOCTH BoAbI. Katanutudeckuii KpeKuHT mapaduHa (Ui KepOCHHA).
JlaGoparopuble onbITel OmpeneneHre Haauuus HENpeIeNbHbIX YIJIEBOJOPOJOB B OCH3MHE U
KepocuHe. PacTBOpuMOCTh pa3inyHbIX HEPTENpoAayKTOB (O€H3MHA, KEPOCHHA, IU3EIbHOIO
TOIUIMBA, Ba3elinHa, napapuHa) Ipyr B IpyTe.

1.7. TunpoKCUIbHBIE COSTUHEHUS

Crpoenne u knaccuukamus couproB. Kiaccupukanuus COupToB IO THILY
YIJIEBOJIOPOIHOTO PAaMKalIa, YUCITY THAPOKCHUIIBHBIX TPYIII U TUITY aTOMA YIJI€pO/ia, CBSI3aHHOTO
C TUAPOKCUJIIBHON TPYyNIOW. ODJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE T'HMAPOKCHIIBHOMN
rpynnsl. BiusHHe cTpoeHus cHUpTOB Ha uX (u3nyeckue cBOHCTBA. MexMoleKynsapHas
BOJIOPOJHAs CBS3b. |'OMOJIOTMYECKUI psJl MPEAEIBbHBIX OJHOATOMHBIX CIUpPTOB. M3omepus u
HOMEHKJIAaTypa ajKaHOoJIOB, HUX o0mas ¢opmyna. XUMHUYECKHE CBOWMCTBA aJIKaHOJIOB.
PeakiimoHHast CIOCOOHOCTh IpPENENIBHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHME KHUCIOTHO-
OCHOBHBIX CBOWCTB OPraHMYE€CKUX M HEOPraHUYECKUX COEOUHEHMH, conepxamux OH-rpymnmy:
KHCJIOT, OCHOBAaHUH, aM(OTEPHBIX COEAMHEHHH (BOABI, CIIUPTOB). Peakuuu, noaTBepxkaaromye
KUCJIOTHBIE  CBOWMCTBAa  cOUPTOB. Peakuum  3amenieHus] TUAPOKCUIBHON  TPYIIIbI.
MesxMmoutekysipHas AeruapaTanys ClIUpPTOB, YCIO0BUs 00pa30BaHus NpocThIX 3pupoB. CroKHbIE
3(pUpBl HEOPraHWYECKUX M OPraHUYECKHX KHUCIOT, peakuuu stepudukanuu. OKucieHue u
OKHCIUTENIbHOE JAeruapupoBanue cnupToB. CrocoObl mosydyeHHss cnupToB. ['maposnus
raJIOTCHAJKAaHOB. ['maparanus ankeHOB, YCJIOBHS €€ IpoBeAcHMs. BoccraHoBieHue
KapOOHWJIBHBIX ~ coefuHeHMH. OTxenbHble MPEICTaBUTENM  aJKaHOJIOB. MeTaHod, €ro
IIPOMBIIIJIEHHOE MOJIyY€HHE U IPUMEHEHHE B IPOMBIIIICHHOCTH. buosornyeckoe nencTBue
MetaHona. Crenuduueckue crnocodbl NOIYYEHUs ATUIOBOro crnupta. Dusnosoruueckoe
JecTBHe 3TaHoJIa. MHOroaToMHble ciupThl. Mi30Mepus 1 HOMEHKIAaTypa IPeICTaBUTENIEH IBYX-
U TPEXaTOMHBIX CHUPTOB. OCOOEHHOCTH XMMHUYECKMX CBOWCTB MHOTOATOMHBIX CIIMPTOB, HX
KayecTBeHHOe oOHapyxeHue. OTaenbHble NPeACTaBUTEIN: ATUIICHIJIUKOIIb, MIMLIEPUH, CIIOCOOBI
UX IIOJIydeHMs, IpakTH4eckoe mnpumeHeHue. DeHos. DJEKTPOHHOE U NPOCTPAHCTBEHHOE
cTpoeHue QeHosa. B3auMmHOe BIMSHHE apOMaTHYECKOro KOJIbLIAa M T'MAPOKCHIJIBHOW TPYIIIbI.
XumHueckue cBoicTBa (peHosa Kak (YHKIUS €ro XMMHYECKOro cTpoeHus. bpomupoBanue
¢deHona (kauecTBEHHas peakUus), HUTpPOBaHHE (IMMKPUHOBAs KHCJIOTa, €€ CBOWCTBA U
npuMeHeHne). OOpa3zoBaHre OKpALICHHBIX KOMIUIEKCOB ¢ MOHOM Fe3+. [IpumMenenue ¢enomna.
ITomyyenue ¢eHoma B NPOMBINUIEHHOCTH. JleMoHcTparuu Mojenu MoJieKya CIHPTOB U
¢deHnosoB. PacTBOpUMOCTh B BOJIE€ alIKaHOJIOB, STUICHIIMKOIIA, TMLEpHHa, (peHona. CpaBHeHHE
CKOPOCTH B3aUMOJICWCTBUS HATpPHUsl C OTAHOJIOM, NPOIMAHOJIOM-2, 2-METWIIPONAaHOJIOM-2,
riunepuHoM. [lonyuenne OpomdTaHa u3 3TaHoja. BeiTecHeHue deHona M3 (eHonsiTa HATPUA
yrojibHOU KucioToil. Peakius ¢genona ¢ popmanpaeruiom. KauectBennsle peakuuu Ha (HeHON.
3aBHCHMOCTH PacTBOPUMOCTH (peHONIa B BOJE OT TemmepaTypbl. BiaumoneiictBue ¢enona c
pacTBopoM 1menoud. Pacrmo3HaBaHue pacTBOpoB (heHoJsATa HaTpus U KapOOHaTa HaTpHs
(Oap6oTax BBIIBIXAEMOTO BO3JyXa MM JACHCTBUE CUIBHON KHUCIOTHI). Pacro3HaBaHHe BOIHBIX
pacTtBopoB ¢eHona u rauuepuHa. JlaboparopHsie onbIThl PekTudukanus cMecu 3TaHOI—BOAA.
OOHapyxeHHe BOJbI B a3€0TPOITHOM CMECH BOJIbI M 3THJIOBOTO crupTa. [IpakTrueckue 3aHATUS



N3yuenue pacTtBOpUMOCTH CHUPTOB B Boje. OKHUCICHUE CIUPTOB Pa3IMYHOIO CTPOCHUS
XpoMoBoii cmechio. [Tonmydyenune nuatunoBoro 3¢upa. [lonydenue raumepara menu.

1.8. Anpaeruasl U KETOHBI

l'oMonoruueckue psapl  IbACTHAOB W KeTOHOB. lloHsTHEe 0 KapOOHMIIBHBIX
COEIMHEHUSAX. ODJIEKTPOHHOE CTPOEHHE KapOOHWIbHOW rpynmbl. M3oMepuss U HOMEHKIATypa
anpJeruioB U KeroHoB. Dusnueckue cBONCTBA KapOOHWIIBHBIX COEAMHEHUH. XUMHUYECKHE
CBOWCTBA aJbJIETUJOB M KETOHOB. PeakmMoHHAs CIIOCOOHOCTh KapOOHMIJIBHBIX COEIMHEHHU.
Peaknuuy oxuciaeHus: anbAernoB, Ka4ECTBEHHBIE PEaKIMM HA ajlbJCTHAHYIO rpynmy. Peaknuun
MOJINKOHJICHCAIIUH: 00pazoBaHue (eHOI0POpMaTbICTHIHBIX cMOJL. [IpuMeHeHne u moiaydeHue
KapOOHUJIbHBIX coeuHeHul. [IpuMeHenune anbpaeruioB 1 KeTOHOB B ObITY U MPOMBIIIEHHOCTH.
Anbrerunpl U KeTOHbI B Ipupojsie (3dupHbie Macna, ¢pepomonsl). [lomyuenne kapOOHUIBHBIX
COCIMHEHUN OKHCIICHHEM CIHPTOB, TUAPATAlMEW QJIKUHOB, OKHCIECHHEM YIJIEBOJOPOJOB.
OTtnenbHBIE IPEICTABUTENN AJIbJETUIOB U KETOHOB, ClielU(pUUEcKre COcOObl X MOJIy4YEHUS U
cBorictBa. Jlemoncrpamuu IllapocTepkHeBbie U O0OBEMHBIE MOJIETH MOJICKYJ albJETHIOB U
KETOHOB. [loslydeHne yKCYCHOTrO anbJETH]a, OKHMCIEHHME JTaHOJIA XPOMOBOW CMECHIO.
KauecTBeHHbIE peakiny Ha ajabAEeTUAHYIO Tpymiy. JJabopatopHsie onbITel OKKCIEHHE STaHOJA B
ATaHaJIb PACKAJIEHHOW MEIHOUN MPOBOJIOKOM.

[Tonyuenue penonopopmanbaeruiHoro nonuMepa. PacrnoznaBanue pactBopa aleroHa u
¢dopmanuna. Ilpaktnueckue 3aHsATHS M3ydeHue BOCCTAaHOBUTENIBHBIX CBOMCTB allbJIErHJIOB:
peakims «cepeOpssHOTo 3epkajiay, BoccraHoBiieHue Tuapokcuna meau (II). BzaummoneiictBue
dbopmanpaeruaa ¢ TuAPOCyIb(GUTOM HATPUS.

1.9. Kap6oHOBBIE KHCIIOTHI U UX MPOU3BO/IHBIE

l'omonoruueckuil psiag MpeAeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Ilonatue o
KapOOHOBBIX KHCIOTaX U MX Kiaccudukamus. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCUIIbHOM rpynnbl. ['omMojorudeckuil psn MpeaeiabHbIX OTHOOCHOBHBIX KapOOHOBBIX
KHCIIOT, MX HOMEHKJIaTypa M u3oMepus. MexXMONeKyIspHble BOJOPOJHBIE  CBSI3U
KapOOKCUJIBHBIX TpYII, WX BIUSHHE HAa (QU3UYECKHE CBOWCTBA KApOOHOBBIX KHUCIOT.
XUMHYEeCKHE CBOMCTBA KapOOHOBBIX KUCIOT. Peakiuu, WumroCcTpupyroIe KUCIOTHBIE CBONCTBA
U UX CpaBHEHHE CO CBOMCTBaMU HEOpraHHYecKux KuciaoT. OOpazoBaHue (QyHKIIMOHATBHBIX
MIPOU3BOJIHBIX KapOOHOBBIX KHCHOT. Peakiuu stepudukanuu. AHTUAPUIBI KAPOOHOBBIX KUCIIOT,
uX TnoyiyueHue u npumeHeHue. CrnocoObl MONy4eHHs KapOOHOBBIX KHUCIOT. OTaesibHbIE
MpeICTaBUTENM U UX 3HadeHwe. OOmue crnocoObl MOJIydeHUS: OKUCICHHE aJKaHOB, alIKEHOB,
MEPBUYHBIX CIUPTOB, albJeruI0B. BakHeiilne mpeAacTaBUTEId KapOOHOBBIX KHUCIOT, HX
Ouosnoruyeckas poiib, CHEHH(PUUYECKUEe CIMOCOObI TONy4YeHHs, CBOWCTBA W IPUMEHEHHUE
MYpaBbUHOHM, YKCYCHOH, MaJbMUTHHOBON W CTEapMHOBOM; AaKpUIOBOW M METaKpUJIOBOI;
OJICMHOBOM, JTMHOJICBOW M JIMHOJICHOBOM; IaBeneBOi; OeH30iHON kucnoT. CloKHbIE 3(UPHIL.
CrpoeHre W HOMEHKJIATypa CIOXKHBIX 3(QHpPOB, MEXKKIAcCOBas H30MEpHsl C KapOOHOBBHIMU
kucnotamu. CrocoObl MOMydeHHs CIOXKHBIX dPUpoB. OOPaTUMOCTh peaKkIuu dTepUPUKAUN U
(dakTophpl, BIMSAIONIME HA cMelleHue paBHoBecHs. OOpa3oBaHHE CIOXHBIX MOIUIPHUPOB.
[Momustunentepedranar. JlaBcan kak mpeAcTaBUTENh CUHTETUYECKHX BOJIOKOH. XMUMHUYECKHE
CBOMCTBa U MPUMEHEHHE CIOXHBIX 3GupoB. XKupbl. Kupbl Kak cloHbie dUPHI TIUIEPUHA.
KapOoHOBBIE KHCIOTHI, BXOSIINE B COCTaB JKUPOB. 3aBUCUMOCTh KOHCHUCTEHIIMH KHUPOB OT HX
cocTaBa. XMMHUYECKHE CBOMCTBA >KUPOB: THAPOJIN3, OMBUICHUE, THAPUpOBaHUE. bruonornyeckas
pOJIb KUPOB, MX HCIOJIB30BaHHE B OBITY M MPOMBIIUIEHHOCTH. COMM KapOOHOBBIX KHCIIOT.
Mpeia. CrocoObl MOMYYeHHUs COJEH: B3aUMOJCHUCTBHE KAapOOHOBBIX KHUCJIOT C METaUlaMH,
OCHOBHBIMHM OKCHJaMH, OCHOBAHHSIMH, COJISIMH; IISTOYHON THAPOIU3 CIOXKHBIX JPHUPOB.
XUMHYECKHE CBOWMCTBA COJIeH KapOOHOBBIX KHCJIOT: THIPOJIHN3, PEaKIUd HOHHOTO OOMEHa.
Mpbuia, cymHOCTh Momomiero AeicTBus. OTHOILIEHUWE MblIa K KECTKOW Boje. CHHTETHYECKHe



Moromue cpeacrsa — CMC (neTepreHTsl), X MpPEeMMYIIecTBa U HeJoCTaTKu. JleMoHcTpauuu
3HaKOMCTBO € (PU3MYECKMMH CBONCTBAMH BaXHEWUIIMX KapOOHOBBIX KHUCIOT. Bosronka
OeH30iHON KHCIOThl. OTHOIIEHHE pa3IMYHBIX KapOOHOBBIX KHCIOT K Boje. CpaBuenume pH
BOJIHBIX pPAacTBOPOB YKCYCHOM M COJISSHOM KHCIOT OJUMHAKOBOM MoispHOCTH. [lomydeHue
INPUATHO MAXHYIIETO CIOXKHOTO 3¢upa. OTHOIIEHHE CIMBOYHOTO, MOJICOTHEYHOTO, MAIIMHHOTO
Macelql ¥ MaprapuHa K OpOMHOH BOJIe M pacTBOpY NepMaHraHara Kanus. JJabopaTtopHbie OIBITHI
BsaumopelictBue pactBopa YKCYCHOM KHCJIOTBI C MarHueM, OKCUAOM LMHKA, TUAPOKCUAOM
xene3a (III), pactBopom kapOoHata Kanmusi W creaparta kainus. O3HaKOMIIEHHE C 0Opasnamu
CIIOKHBIX 3¢upoB. OTHOIICHHWE CIOXHBIX 3(PHUPOB K BOJE M OPraHUYECKUM BELIECTBAM.
BriBeieHre KUPHOTO MSATHA C TMOMOMIIBIO CIOXKHOTO 3(hupa. PacTBOpUMOCTh KMPOB B BOJE U
OpraHMuyeckux pactBoputessix. CpaBHEHHE MOIOIIMX CBOMCTB xo3siiictBeHHOro mMpuia u CMC B
xecTkoi Bojie. [IpakTnueckue 3anatus PacTBOpUMOCTh pa3nuyHbIX KapOOHOBBIX KHCIIOT B BOJE.
B3aumoelicTBrue yKCycHOUM KHCIOTHI ¢ MeTayimamMu. [losrydenne n3o0aMuiioBoro a¢upa ykCycHOU
KUCTI0Thl. CpaBHEHUE CTENEHH HEHACBIIIEHHOCTH TBEPAOTO U JKUIKOTO KHUpoB. OMbIICHHE
xupa. [lonmyueHue MblIa W H3Y4E€HUE €ro CBOMCTB: IMEHOOOPAa30BaHMS, peakUuid HOHHOTO
oOMeHa, TupoIn3a, BbIJEIEeHUS CBOOOHBIX KUPHBIX KUCIIOT.

1.10. YrineBoasl

[lonstne o6 yrneBomax. Knaccudukanus yriaeBomoB. MoHo-, nu- U THoOJUcaxapupsbl,
MIPE/ICTAaBUTENN KaXKIOW TPYNIbl YIIeBOAOB. buonornyeckas posib yriieBOJAOB, UX 3HAYEHHE B
KU3HU YejoBeka M oOmectBa. MoHocaxapuasl. CTpoeHue U ONTHYECKass H30MepHs
MOHOcaxapuaoB. VX kimaccudukamus mo 4uMciay aTOMOB Yrjepoja M IpHUpojie KapOOHUIbHON
rpynnel.  @opmynel  Dumepa u  Xeyopca sl M300pakeHHS MOJIEKYJT MOHOCAXapHUOB.
OtHecenne MoHocaxapuZoB Kk D- u L-pany. Baxueimue npeacraButend MOHO3. [Jr0ko3a,
CTPOCHHE €€ MOJIEKYJbl W (U3NUeCKHe CBOWCTBAa. Tayromepus. XHWMHUYECKHE CBOWCTBA
TJIIOKO3Bl: PEaKIMU IO aNbJIETHIHON rpynme («cepeOpsiHOro 3epKajia», OKHCIEHUE a30THOM
KHUCTIOTOM, TUapUpoBaHue). Peakunu TIOKO3bl KaK MHOTOATOMHOIO CIHPTa: B3aUMOJICHCTBUE
TIIOKO3bI ¢ ruapokcuaoMm Menu (II) mpu koMHaTHO#M Temmeparype W HarpeBaHHH. Pa3inuvHbIe
TUIBI OpoXeHUs (COUPTOBOE, MOJIOUHOKHKCHOE). ['moko3a B mpupoze. buonornueckas poib u
MIpUMEHEHHE TII0KO03bl. DpyKTO3a Kak u3oMep ItoKo3bl. CpaBHEHHE CTPOCHHSI MOJEKYJIbl U
XMUMHUYECKUX CBOMCTB TIIOKO3bl U (hpykTo3bl. DpyKTO3a B MpUPOJE U €€ OUOIOrHYecKas poJib.
[lenTo3pl. Pubo3a u ge3okcupub03a Kak MpeACTaBUTENH albAoneHTo3. CTpoeHue MOJEKYI.
Hucaxapunel. Ctpoenue nucaxapunoB. Crioco0 cowieHeHus IUKIOB. BoccranaBnuBaromue u
HEBOCCTAHABJIMBAIOIIIME CBOMCTBA JUCaXapuI0B KaK CIEJCTBUE cowieHeHus 1ukia. CTpoeHue u
XMMHUYECKHE CBOMCTBa caxapo3bl. TexHOIOrnyeckrue OCHOBBI MPOU3BOJICTBA caxaposbl. JlakTosza
U MalbTo3a Kak u3oMmepbl caxaposbl. Ilomucaxapumael. OOmiee CTpoeHHE MOJIMCAXapHUIOB.
CrpoeHue MOJIEKyIbl Kpaxmalia, aMuiio3a U aMmIonekTiH. du3nyeckue cBOMCTBa Kpaxmana, ero
HaX0XJEHHUE B IpUpoJe U Ouonoruyeckas poib. [nkoreH. XuMuueckue CBOHWCTBA Kpaxmala.
CrpoeHue 5>IeMEHTApHOTO 3BEHA IEJUTIONIO3bl. BlusHUE CTpoeHHsS MONMMEpPHOW IIenu Ha
¢busznueckue M XMMHUYECKHUE CBOMCTBA LEJUIIONO3bL. [ MApPONIM3 IEIUI0N03bl, 00pa3oBaHUE
CIIO)KHBIX 3(UPOB € HEOPraHMYECKUMHM M OpraHmdyeckuMu kucioramu. Ilonstue o0
UCKYCCTBEHHBIX BOJIOKHAaX: aleTaTHOM WIelIKe, BUCKo3e. HaxoxxaeHue B npupone u
Ouosornyeckas posib LEeUT0103bl. CpaBHEHHE CBOMCTB KpaxMaia U LEJII03bl. JleMoHCTpauu
OO6pa3s1pl yriaeBooB U uzaenuil u3 Hux. IlogyueHnue caxaparta KajablMs U BbIAEICHHUE caXxapO3bl
U3 pacTBopa caxapara Kajublus. B3aumoaelCTBHE TIIIOKO3bI C (YKCHHCEPHHCTOH KHCIOTOM.
OTHomeHue pacTBOpoB caxaposbl U MaybTo3bl K Cu(OH)2 npu HarpeBanuu. O3HaKoOMIIeHHE C
¢u3nUecCKUMU CBOMCTBaMHU KpaxMaia M HeJuTrosio3bl. HabyxaHue LemIono3bl U Kpaxmania B
Boge. llomyuenue TpuHuTpata uemwIono3bl. Koyiekuus BosiokoH. JlabopaTOpHbIE ONBITHI
O3nakomiieHHe C (PU3WYECKMMU CBOWCTBAMM TJIIOKO3bl (amTeyHas YIAaKOBKa, TaOJETKH).
KucnoTtHsiit ruaponn3 caxapos3bl. 3HAKOMCTBO ¢ oOpaslnamu nosnucaxapuaoB. OOHapyxeHue
Kpaxmajia C TIOMOIIbIO KauyeCTBEHHON peakuuun B Mene, xjele, Horypre, Mmaprapuse,



MaKapoOHHBIX W3JeNusX, Kpynax. [Ipaktudeckue 3aHsTus Peakmusi «cepeOpsHOTO 3epkaiay
III0KO3bl. B3anmoelictBre rioko3sl ¢ ruapokcuaoM meau (I1) mpu pasnmyHeix Temneparypax.
JlelicTBME aMMHAyHOTO pacTBOpa OKcuaa cepedpa Ha caxaposy. OOHapyKeHHE JaKTO3bl B
MOJIOKE. /lelicTBUE 101a Ha KpaxMall.

1.11. AMHMHEI, aMUHOKUCIIOTEI, OCJIKU

Knaccudukanus u nzomepusi amuHoB. [lonstre 06 amunHax. [lepBuuHbie, BTOpHYHBIC U
TpeTuyHble aMuHbl. Kiaccudukanuss aMMHOB IO TUITY YIJIEBOJOPOJHOTO pajauKalia U YUCTY
aMUHOTPYNI B  MOJIeKyJe. ['OMoJIoTHYEeCKHE psbl  MPENeibHBIX — alu(paTHYECKUX U
apOMaTHYECKUX aMHUHOB, U30MEpPUSI 1 HOMEHKJIATypa. XUMHYECKHE CBOWCTBA aMHUHOB. AMMHBI
KaK OpraHWYeCKUe OCHOBAHUS, MX CPaBHEHHWE C aMMHAKOM U JAPYTUMH HEOPraHHMYEeCKHUMU
ocHoBaHUsIMU. CpaBHEHHE XUMHYECKHUX CBOWUCTB alM(aTUYECKUX U aAPOMATUUYECKUX AMHUHOB.
OOpazoBanue aMusI0B. AHUIMHOBBIE KpacuTenu. [loHATHE O CHHTETHYECKUX BOJIOKHAX.
[TommamMuapsl W MOMMAMUIHBIE CUHTETUYECKHUE BOJIOKHA. [IprMeHeHHMe W TOoJydyeHHE aMUHOB.
[Tonyyenue amuuoB. Pab6oter H.H.3unnna. AMunokucnotel. [loHsTHe 00 aMHHOKHCIIOTaX, UX
Kjnaccupukanuss U crpoeHue. Onruyeckas u30Mepusl o-aMMHOKHMCIOT. Homenknarypa
AMUHOKHCIIOT. J[BOWCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOMCTB aMHHOKHCIIOT M €€ MPUYHHBI.
bunonsipusie wonbl. Peakunu konaeHcauuu. llentupHas cBa3b. CUHTETHYECKHE BOJIOKHA:
KanpoH, »HaHT. Kmaccudukanms BosokoH. [lomyueHne aMHUHOKHCIOT, WX MNpPUMEHEHHE |
ounonornueckast ¢pyHkiusa. benku. benku kak mpupoansie moguMepsl. [lepBuyHasi, BTOpuyHasi,
TpeTUYHasi W YETBEPTUUYHAS CTPYKTYpHl OenkoB. DUOPWILISApHBIE U TIOOYISpHBIC OCIKH.
XUMHYECKHE CBOMCTBA OEIKOB: TOpPEHHUE, JACHATypalus, THJIPOJIU3, KaueCTBCHHBIC (IIBETHBIC)
peakuuu. buonormdyeckne QyHKIMU OEIKOB, WX 3HaueHWE. Belku Kak KOMIIOHEHT IHIIH.
[IpoGmema GenkoBoro royiogaHusi U Myt ee pemeHus. Jlemoncrpanun dusnyeckrue CBOMCTBA
METHJIaMUHA: arperaTHOEe COCTOSIHHE, LIBET, 3alax, OTHOIIEHHWE K Boje. ['opeHue meTuiaMuHa.
B3anmopeiictBue aHwiIMHA W METWIAMUHA C BOJOM M KuciaoTamu. OKpalivBaHUE TKaHEH
QHWJIMHOBBIMH  KpacuTeslssMu. OOHapyxeHHWe (DYHKIMOHAIBHBIX TPYOI B  MOJIKYJax
aMHUHOKUCIOT. HeWTpanmuzauuss 1mienoud  aMUHOKHMCIOTOM.  HeiTpanuzauusi  KUCIOTHI
aMUHOKHCIIOTOW. PacTBopenme m ocaxaeHue OenkoB. JlabopartopHbie ombIThl M3rotoBieHue
IaPOCTEP)KHEBBIX M 00BEMHBIX MOJIEICH H30MEPHBIX aMUHOB. PacTBopeHre OeIKOB B BOJIC U UX
koarymsnus. OOHapykeHHe Oelka B KypUHOM sille W MoJioke. [IpakTudeckue 3aHATHS
OO6pazoBanue cojeil anuiamHa. bpomupoBanue aHwiaumHA. OOpa3oBaHWE COJICH TJIWIIMHA.
[Tonydyenue meaHoM conu rimuuHa. [lenatypamus Oenka. [[BeTHbIE peakiiuu OSIKOB.

1.12. ASOTCOI[Cp)KaH_II/IC ICTCPOUUKIMICCKUC COCANHCHUA. HYKJ'IGI/IHOBLIG KHCJIOTHI

HykneunnoBbie kucinotsl. HykIeMHOBBIE KHUCIOTBI KaK HPUPOAHBIE IOJIUMEPHI.
Hyxneotunsl, ux crpoenue, npumepbl. AT® u AJI®D, ux B3auMoIpeBpalleHue U pojib 3TOTO
npouecca B npupoge. [lonarue JIHK u PHK. Crpoenne JIHK, ee mepBuuHas u BTOpUYHAs
ctpykrypa. PaGoret ®@.Kpuka u JI.Yorcona. KommieMeHTapHOCTh a30THUCTBHIX OCHOBAaHUHU.
Penmukarus [IHK. Ocobennoctu crpoenns PHK. Tumst PHK u ux Ouonoruueckue QyHkimu.
[Tonsitre o Tpon4uHoM koje (koaoHe). buocunres 6enka B *KuBOH kieTke. [ eHHass HHKEHepHs U
ouorexHonorus. TpaHcreHHole (OpPMBI pacTeHU U >KUBOTHBIX. JleMoHcTpammun Mongenu
MOJIEKYJT BaXXHEUIINX TeTepOUUKIOB. KoIeKius reTrepoluKiIndyeckux coeauHenuil. Jleiictsue
pacTBOpa NUpUIMHA HA UHAMKATOp. B3aumoelicTBre NUpUIMHA C COSTHOM KucnoTo. Moaens
Monekynbl JIHK, nemoHcTpauusi mnpuHIUIIAZ KOMIJIEMEHTAPHOCTH a30THUCTBIX OCHOBAHUHU.
OO0pasubl MpPOAyKTOB MHUTAHUS M3 TPAHCTEHHBIX (OPM pacTeHHid M >KMBOTHBIX. JlekapcTBa u
MpemnapaTsl, U3TOTOBJICHHBIE METOJAMH T€HHOW MHXKEHEepHH M OuoTexHonoruu. JlabopaTopHbIi
onbIT M3rotoBiieHrne 00BEMHBIX U MIAPOCTEPKHEBBIX MOJIENIEH a30THCTHIX T€TEPOIIMKIIOB.

1.13. bruooruueckn akTUBHBIC COCOAMHCHUA q)epMeHTLI.



[lonsitue o ¢epMeHTax Kak O OHMOJOTHYECKHX KaTajau3aTopax OEIKOBOM NPHPOIBI.
OCOOEHHOCTH CTPOCHHS W CBOWCTB B CpPaBHEHHMHM C HEOPraHUYECKUMH KaTaJH3aTOPaMHU.
Knaccudukarnus pepmenToB. OCOOCHHOCTH CTPOCHUS M CBOHMCTB ()EPMEHTOB: CEIICKTUBHOCTH U
3P PEeKTUBHOCTh. 3aBUCUMOCTb aKTUBHOCTH (PepMEHTOB OT Temreparypsl u pH cpensl. 3HaueHue
(depMeHTOB B OHOJOTMM W TPHUMEHEHHE B NPOMBIIIICHHOCTH. Buramunsl. Ilonsrtue o
BuTamMuHax. Mx wimaccudukanus u oOo3HadeHue. Hopma mnoTpeOneHuss BHUTaMHHOB.
BonopactBopumbie (Ha npumepe ButamuHoB C, rpynnel B u P) u xupopactBopumbie (Ha
npuMmepe ButaMuHOB A, D u E). ABHTaMHHO3bI, TUIIEPBUTAMHHO3BI W TUMIOBUTAMHHO3BI, UX
npo¢punaktuka. ['opmonsl. [loHATHE O ropMOHaxX Kak OHOJOTHYECKH AKTHBHBIX BEIIECTBAX,
BBITIOJTHAIONINX SHIOKPUHHYIO PETYISILUIO KU3HEACATEIbHOCTH Ooprann3MoB. Knaccudukarus
TOPMOHOB: CTEPOUbl, MPOU3BOJHBIE AMMUHOKUCIOT, MOJUIENTUIHbIE U OEIKOBbIE TOPMOHBI.
OTtnenbHBIE MpPEACTAaBUTENM: ASCTPAJUOJ, TECTOCTEPOH, WHCYJIWH, aJApeHanuH. JlekapcTBa.
[lonsiTe O J5ekapcTBaX Kak XUMHUOTEpaneBTHUECKUX Npemnaparax. KpaTkue wucropuueckue
CBEIEHUSI O BO3HUKHOBEHWH W PA3BUTHH XUMHUOTEpANuH. ['pymmbl JIeKapCcTB: CyIb(haMUIbI
(ctpenTouna), AaHTUOMOTUKM (MEHULWUIMH), AaHTUNHUPETHKU (ACOHUpPUH), aHAJIbI€TUKHU
(ananpruH). MexaHusMm AeWCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOEHUE MOJIEKYIL,
MPOTHO3MPOBAHNUE CBOICTB HAa OCHOBE aHajiW3a XWMHYECKOTO CTPOCHHS. AHTHOMOTHKH, HX
KJIacCU(UKaIUs M0 CTPOCHUIO, TUIY U CHEKTPY AeicTBus. bezomacHble criocoObl MpUMEHEHHUS,
nekapcTBeHHbIe (popmbl.  JlemoncTpamuun CpaBHeHHe ckopocTH paszioxenus H2O2 mon
necTBreM (epMeHTa KaTasla3bl U HeopraHmdeckux kataimszatopos: KI, FeClz, MnO;. O6pa3isl
BUTAMHUHHBIX TpenapatoB. [lomumBuramunbl. Mmmoctpanmu  ¢otorpaduii  KUBOTHBIX  C
paznuuHbIMU  (opMaMu  aBUTaMMHO30B. [lnmakaT ¢ wu300pakeHHEM CTPYKTYPHBIX (QopMys
ACTpaanoja, TECTOCTepOHa, ajJpeHannuHa. B3ammoneiicTBue aapeHanuHa ¢ pactBopoM FeCls.
benkoBas mpupona uHcynuHa (1BeTHas peakuus Ha Oenku). [lmakaTel WiIM KOJOTpaMMBI C
dbopmynamu amuaa Cyab(PaHUIOBOW KUCIOTHI, TUTHAPODOTUEBOMN U JIOXKHOW AUTUIPO(POTHuEBOH
KHUCIIOT, OCH3WINEHUIIWIIIINHA, TeTPAlMKINHA, edhoTakcuma, acnupuHa. JlabopaTopHbie OTBITHI
HcnpiTanue pacTBOPUMOCTH aJipeHAIHA B BOJIE M COJISTHOM KucioTe. OOHapy>KeHHe aclIuprHa B
roToBoi JiekapcTBeHHOU Qopme. [Ipaktudeckue 3anarusi OOHapyxeHHWe BUTaMHHA A B
nojaconHeyHoM Macie. OOHapyxkeHnue ButamuHa C B si0j10uyHOM coke. Omnpejernenre BUTaMUHa
D B priObeM XKupe WM KYpHHOM XenTKe. [[elicTBUe aMuiIo3bl CIIFOHBI Ha Kpaxmai. JleiicTtBue
JeTUporeHasbl Ha METHJICHOBBIA CUHUI. JleficTBHe KaTasia3bl Ha MEPOKCH BOAOpOaa. AHaIu3
JIEKapCTBEHHBIX MPENapaToB, MPOU3BOJAHBIX CAIULUIOBONM KHUCIOTHI. AHAaJIN3 JIEKAPCTBEHHBIX
MIpenapaToB, MPOU3BOIHBIX M-aMHHO(pEHOJIa.

2. O0mas 1 HeopraHuyecKass XUMHUS
2.1. Xumus — HayKa O BelllecTBax

CocraB BemecTBa. XuMHuyeckue 3ieMeHTbl. CrocoObl CyIIECTBOBAHHS XHMUYECKHUX
3JIEMEHTOB: aTOMBI, IPOCTBIE M CIIOKHbIE BellecTBa. BeljecTBa MOCTOSHHOIO U MEPEMEHHOI0
cocTaBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. BelecTBa MOJIEKYISIPHOIO U HEMOJIEKYIISIPHOTO
crpoeHusi. CrocoObl OTOOpak€HHsI MOJIEKYN: MOJEKYISpHbIE U CTPYKTYpHbIE (OPMYIIbI;
H1apocTepXHeBble U MaclTaOHble pocTpaHcTBeHHbIE (CTIoapTa—bpurieda) Moaean MOJIEKyII.
N3mepenue BemiectBa. Macca aTOMOB M MOJIEKYJl1. ATOMHas eIuHUIAa Maccbl. OTHOCHUTENbHbBIE
aTOMHas U MOJIEKyJsipHas Maccel. KonmdecTBo BemiecTBa M €IMHUIIBI €0 U3MEPEHMS: MOJIb,
MMOJIb, KMOJIb. Uncio ABoraznpo. MossipHast Macca. ArperaTHele COCTOSIHUS BenlecTBa. 1Beproe
(kpuctasunyeckoe U amopdHoe), )KUIKOEe U Ta3000pa3HOE arperatHble COCTOSIHHUS BEIIECTBA.
3akoH ABOTraipo W €ro ciueaAcTBUS. MOJApHBII 00beM BEIIECTB B Ia3000pa3HOM COCTOSIHUH.
OObenuHEeHHBIN Ta30BbI 3aKOH M ypaBHeHHEe MenneneeBa—Kianeiipona. CMecu BeIeCTB.
Paznuuuss Mexay cMmecsMH M XUMHUYECKUMHU COeIMHeHMAMHU. MaccoBas W 0oObeMHas J0JIU



KOMIIOHEHTOB cMmecH. JlemoHcTpauuu OmnbIThl, WUIOCTPUPYIOLIUME 3aKOH COXPAHEHHS MAaccChl
BemiecTB. Habop Mozeneil aTOMOB U MOJIEKYIL.

Hexortopsle BemecTBa KoJM4eCTBOM B 1 Monb. Mozenb MOJIIPHOTO 0ObeMa ra3oB.
IIpakTnueckue 3aHsaTus M3rortoBieHne Mojened MOJEKYJI HEKOTOPBIX OpPraHUYeCKUX U
Heopranudeckux BemiectB. OuncTKa BemIeCTB (GUIbTpOBaHHMEM M AuCTWILISIIHMENH. OuucTka
BEILIECTB NEPEKPUCTAIUIM3ALUEH.

2.2. Ctpoenue aroma

AToM — cnoxHas yactuia. JlokazarenbcTBa CJIOKHOCTH CTPOEHHUS aroma: KaTOJHBbIE U
PEHTT€HOBCKUE JIyud, (GOTOAIPPEKT, paguOaKTUBHOCTh, 3jekTponu3. [lnaHerapHas Mmoneinb
atoma JD.Pesepdopna. Ctpoenue aroma o H.bopy. CoBpemeHHbIE MpeaCTaBICHUS O CTPOCHUH
atoma. KopryckymasipHO-BOJIHOBOM Jyanu3Mm dacTul MuKpomupa. CocTaB aTOMHOTO sjpa.
HyxioHBI: POTOHBI U HEUTPOHBL. M30TONBI U HYKIHABI. YCTOWYMBOCTD siiep. DIEKTPOHHAs
00070uka aTtoMoB. [loHATHE 00 HJIEKTPOHHOW OPOUTATM W IIEKTPOHHOM oOsiake. KBaHTOBBIE
YHUCIIa: TIaBHOE, OpOuTaIbHOE (MOOOYHOE), MATHUTHOE M CIIMHOBOE. PactpeneneHue 371eKTpoHOB
[0 DPHEPreTUYECKUM YpPOBHSAM, MOJIYPOBHSIM U OpPOUTAIAM B COOTBETCTBUU C MNPHUHIUIIOM
HauMeHblIe sHepruu, npuHnunoM Ilaynu u npaswiom ['yHaa. DnekTpoHHbIE KOHGUTYpaluu
aTOMOB XMMHYECKHUX 3JIEMEHTOB. BaleHTHbIE BO3MOXHOCTM aTOMOB XUMHYECKHX 3JIEMEHTOB.
DnekTpoHHAs Kiaccu(DUKAIM XUMHUUECKHX JJIEMEHTOB: s-, P-, d-, f-a7ementsl. JleMoHCTpamu
®orordpdext. Moaenu opburtaneit paziauunoit ¢opmbl. Jlaboparopusiii onbiT Habmronenue
CIEKTPOB HCIYCKaHHs M TMOTJIOIIEHUS COEAMHEHUN XUMHUYECKHX D3JEMEHTOB C IOMOIIbIO
CIEKTPOCKOIaA.

2.3. Ilepmoanveckuii 3axkoH u Ilepumoanyeckas cucremMa XHUMHUYECKUX DSJIEMEHTOB
J.M.MengeneeBa

OTKpbITHE TEPUOAMYECKOTO 3akoHa. [IpeamnochuUiky: HakoIUieHHE (PAKTOJIOrMYEeCKOro
Marepuana, paboThI MPEANICCTBEHHUKOB (1.B.[ebepetinepa, A.D.IllankypTya,
Jlx.A.Heronenaca, JI.KO.Meiiepa), cwhe3n xumukoB B Kapicpys, JTUYHOCTHBIE KadyecTBa
. N.Menneneea. Otkpbitue J.M.MenneneeBsiM Ileproanueckoro 3akona. Ilepumoandeckuii
3aKOH M cTpoeHue aroma. HM3otonmbl. CoBpeMEHHOE MOHSITHE XUMHUYECKOTO JIIEMEHTA.
3akoHomepHocTh [.Mo3zmu. CoBpeMeHnHass ¢opmynupoBka Ilepuoanueckoro  3akoHa.
[lepuoanueckas cucremMa u crpoeHue aroma. Dusmyeckuid CMbBICT HOPSIKOBOIO HOMeEpa
3JIEMEHTOB, HOMEPOB Ipymibl U nepuoia. llepuonuyeckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB:
paguyca aroma; SHEPrud HOHU3ALMM; JJIEKTPOOTPULATENbHOCTH. [IpuuMHBI H3MeHeHus
METAJUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIax M MEPHOJAX, B TOM YHCIIE
Oonpmux U cBepxOonpmnx. 3HaueHue [lepuoamueckoro 3akona u Ilepuonnyeckoil cucTeMBI
xumuyeckux snemeHToB J[.M.MenzaeneeBa mjig pa3BUTUS HAYKH M MOHUMAHUS XUMHUYECKOU
KapTuHbl Mupa. Jlemonctpauuu Pasmuunbie BapuanThl Tabmuipl [leprogudeckoil cUCTEMBbI
xumuueckux osaemeHToB J[.M.Menneneea. OOpa3ipl MPOCTHIX BEHIECTB OKCHUAOB U
rupokcuaoB aneMmeHToB III mepuona. JlaGoparopHsiit ombiT CpaBHEHHE CBOWCTB MPOCTHIX
BEILIECTB, OKCUJIOB U TMApOKcH10B anemeHToB Il mepuona.

2.4. CtpoeHue BeliecTBa

IloHsATHE O XHUMHYECKOW CBS3U. THINBI XUMHYECKUX CBS3EH: KOBaJICHTHAs1, HWMOHHAa:,
MCTAJUIMYCCKAsA U BOAOPOJHAs. KoBaneHnTHas xuMudeckast CBA3b. I[Ba MEXaHUu3Ma 06pa3OBaHI/ISI
9TON CBS3U: OOMEHHBIN U ﬂOHOpHO-aKHeHTOpHLIﬁ. OcHOBHBIC nmapaMeTpbl 3TOr0 TUIIA CBA3U:
UIMHA, ITPOYHOCTD, YI'OJI CBA3U WJIN BaJICHTHBIN YrouJi. OCHOBHBIC CBOMCTBA KOBaJICHTHOM CBSI3H:
HAaCbhIIICHHOCTL, MOJAPU3YEMOCTb U IMPOYHOCTD. aﬂeKTpOOTpI/IL[aTCJ'ILHOCTB u I(J'IaCCI/I(I)I/IKaLII/ISI
KOBAJICHTHBIX CBS3€M MO 9TOMY IIPU3HAKY: MNOJISIpHAd W HCHOJIIpHAsA KOBAJICHTHBIC CBA3H.



[TonsspHOCTH CBS3U M MOJSIPHOCTH MOJIEKYJBL. CriocoO mepeKpbIBaHMs IEKTPOHHBIX OpOHTanen
U KiIaccu(uKanus KOBAJCHTHBIX CBS3€H IO 3TOMY NpPU3HAKY: G- M T-CBA3U. KpaTHOCTH
KOBAJICHTHBIX CBsi3ell W Kiaccu(uKkamuss MX IO 3TOMY MPU3HAKY: OJMHAPHBIC, JIBOMHEIE,
TPOMHBIC, MOJIYTOPHBIC. THUIBI KPUCTAUIMYECKUX PELICTOK Yy BELIECTB C 3TUM THUIIOM CBS3U:
aTOMHBIE M MOJIEKyJsipHble. DU3nMyecKue CBOMCTBA BEIIECTB C ATUMH KPUCTAUIMYECKUMU
pemietkamMu. MoHHasg xumudeckas cBs3b. KpallHuMM cCilydaid KOBAJICHTHOW ITOJISIPHOM CBSI3H.
Mexanus3m oO0Opa3oBaHMs MOHHOM cBsi3u. VOHHbIE KpPUCTAJUIMUECKHUE PEIIETKH U CBOMCTBA
BEIIECTB C TAKMMHU KpHCTAIIaMH. MeTaminaecKkasl XuMudeckasi cBsi3b. OcoObIi THIT XUMHYECKOU
CBSA3M, CYLICCTBYIOIIMI B MeTaulaX M CIulaBax. Be OoTIMuYMsa M CXOJICTBO C KOBAJICHTHOW MU
MOHHOH cBsA3siMU. CBOMCTBA META/NINYECKON CBA3H. MeTannuyeckie KpUCcTalNIM4eCKUe PeIIeTKH
U CBOMCTBA BEIIECTB C TAKUMHU KpUCTa/uIaMu. BomoponaHas xumudeckas cBs3b. MexaHu3Mm
oOpa3oBaHus Takoi cBsa3u. Ee kimaccudukamus: MeXMOJNEKYyJIspHas ¥ BHYTPUMOJIEKYJISpHAs
BOJIOPOJHBIE CBSI3M. MOJNEKYISIpHBIE KPHUCTAUIMYECKUE PEIIETKH JUIsl 3TOrO0 THUIA CBS3U.
@u3nyecKkue CBOWCTBA BEUIECTB C BOJOPOJHOM CBs3bI0. buonormueckas poiib BOJOPOIHBIX
CBA3€M B OpraHusalMu CTpyKTyp OuononumepoB. EaunHas npuposa XUMHUYECKHX CBS3Eil:
HaJM4ue pa3IudHbIX THUIIOB CBS3€HM B OJJHOM BELIECTBE, IIEPEX0]1 OJJHOTO TUIIA CBSI3H B IPYrou U
T.11. KommekcooOpazoBanue. [loHsTHE O KOMILJIEKCHBIX coeaMHeHusx. KoopauHannoHHOE
YHCIIO KOMIUIeKcooOpa3oBarensi. BHyTpeHHss u BHemHss cdepa komiuiekcoB. HomeHkiarypa
KOMIUIEKCHBIX coeauHeHnil. Mx 3Hauenue. JlemoHcTpanuu Mojaenn MOJEKyn pa3IM4HOU
apXUTEKTypsl. MoJlenn W3 BO3IYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACIOJOXKEHHS Sp-, SP2-,
sp3rubpuaHbIX opOuTaneli. Moaenu KpUCTaUTMUECKHX PENIETOK pPa3nyHOTO Tuma. Monmenu
monekyn JIHK wu Genka. JlabopaTopHbpie ombIThl B3anmoaeicTBHE MHOTOATOMHBIX CIIUPTOB C
(henmHTOBOM KUIKOCTHI0. KadecTBeHHbIE peaKIIuu Ha MOHBI Fe?" u Fe®*

2.5. Ilonmumepsl

Heoprannueckue mnonumepsl. I[loaumepbsl — mpocThie BeHecTBa € aTOMHOM
KPUCTAJUTMYECKOU PEIIeTKON: allZIOTPOTTHBIE BUOU3MEHEHHUS yriiepoaa (anmMas, rpadur, kapouH,
(dbynnepeH, B3aMMOCBSI3b THOpUIN3AMK OpOUTAIC Y aTOMOB yriiepojia ¢ MPOCTPAHCTBEHHBIM
CTPOEHHUEM AJUIOTPOMHBIX MOAUDUKAIINIL); CEeH U TeJULyp LenoueyHoro crpoenus. [lomumepnt
— CJOXHBIE BEllecTBA € AaTOMHOW KPUCTANIMYECKOM PpEHIETKOM: KBapl, KpEeMHE3EM
(IMOKCUHBIE COSAMHEHUSI KPEMHHUS), KOPYH] (OKCHJ] aJIOMUHUS) U aJlFOMOCUIIMKATHI (I10JIEBbIE
LInaThl, ClI0/a, KaouuH). MuHepansl U rophubslie nopojsl. Cepa mactuyeckas. MuHepaiabHOe
BOJIOKHO — acOecT. 3Haue€HUE HEOPraHMYECKUX MPUPOJHBIX IMOJIHUMEPOB B (POPMHUPOBAHUU
OJIHOH U3 reosioruueckux odosiouek 3emian — nutocdepsl. Opranndyeckue noaumepbl. Cocoobl
UX TIOJYy4YEHUs: PEaKUWd MOJMMEPHU3alUMU M pPeakUUd MOJUKOHJAeHcauuu. CTpyKTyphl
MOJIMMEPOB: JIMHEIHBIE, PA3BETBICHHBIE U MPOCTPAHCTBEHHBIE. CTPYKTYpUPOBAHUE TOJUMEPOB:
BYJIKAHM3AIUS Kay9yKOB, qy0sieHrne OelIKoB, OTBEPKACHUE MOJTMKOHICHCAIIMOHHBIX MOJIUMEPOB.
Knaccudukanuss mnomumMepoB 1O pa3nuyHbiM —npusHakam. Jlemonctpauuu Koekiuu
IacTMace, KaydyKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MOPOJ. MuHepaabHOE BOJIOKHO — acOect
— u mgenus u3 Hero. Mogenu monekyn Oenkos, JIHK, PHK. JlaGopatopHble ONBITHI
OszHakoMIieHHE ¢ 0OpasllaMy TUIacTMAacC, BOJIOKOH, KaydyyKOB, MHUHEPAJIOB U TOPHBIX MOPO/I.
[IpoBepka muacTMacc Ha 3JIEKTPUUYECKYIO0 TPOBOJIUMOCTb, TOPIOYECTh, OTHOIIEHUE K pacTBOpaM
KHUCIIOT, IIEJI0YEN U OKUCIUTEIICH.

CpaBHEHHME CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IactMmacc. [lomyuenue
HUTEHN U3 KallPpOHOBOM MJIH JTaBCAaHOBOW cMOJbL. OOHapyXeHHE XJI0pa B TOJUBUHIIXIIOPHIE.

2.6. lucnepcHble CUCTEMBI
[TonsiTre o aucniepcHBIX cucTeMax. Knaccudukanus qucnepcHbIX CHCTEM B 3aBUCUMOCTH

OT arpe€raTtHoro COCTOsIHUA IlI/ICHCpCI/IOHHOﬁ CpCabl U ,I[HCHCpCHOfI (1)8.3131, a TAaK¥KC 110 pasMepy Uux
YaCTHII. rpy60,[[I/ICHCpCHBIC CUCTCMBI: SMYJIbCUHU U CYCIICH3HU. TOHKOIII/ICHCpCHBIC CUCTCMBI:



KOJUIOMJIHBIE (30JIM U TEJIM) U UCTUHHBIE (MOJICKYJISIPHBIC, MOJICKYJSPHO-UOHHBIE U HOHHBIE).
O¢dext Tunpans. Koarymsamus B KOJUIOMIHBIX pacTBopax. CHHepe3HC B TelsiX. 3HAYCHHE
JUCIEPCHBIX CUCTEM B KMBOM M HEKHMBOW IIPUPOJE M IPAKTHUYECKOW JKU3HM YEJIOBEKA.
OMyIJIbCUH M CYCHEH3UHU B CTPOUTENIBCTBE, IMUIIEBOM M MEAMIMHCKOW IPOMBIIIIEHHOCTH,
KocMeTuke. buosormueckue, MEIULMHCKUE M TEXHOJIOTMUECKUE 30JIM. 3HAueHue Treiedl B
OpraHu3alnuy >kMBoi Marepuu. buonorudeckue, nuuieBble, MEUIIMHCKUE, KOCMETUYECKUE TEIIN.
Cunepe3uc kak (axkTop, OINpEAESAIONINI CPOK TOJHOCTH NIPOAYKLIMU HA OCHOBE Telei.
CepTbiBaHHE KpPOBM Kak OWMOJOTMYECKUM CHUHEpE3UC, ero 3HaueHue. JlemoHcTpammu Buibr
JUCIIEPCHBIX CUCTEM M UX XapakTepHble Npu3Haku. IIpoxokneHue myda cBera uepes
KOJUIOUJHBIE U UCTHHHBIC pacTBOpbl (3dpdexkr Tunmans). Jlabopatopusie ombithl [Tomydenue
cycneHsun cepel U KaHuonu. IlomydeHue sSMynabCHHM pPACTHTEIBHOTO Macia W OEH30Ja.
[Tonyuenue 3055 kpaxmana. [lomydenue 30515 cepbl U3 THOCYIb(GAaTa HATPUSL.

2.7. XumMu4eckue peakuuu

Knaccudpukanuss XuMUYECKHMX pPEaKIUil B OpraHMYECKOd M HEOPraHWYECKOW XHMMHU.
[TonsTe o xuMHYeckol peakuuu. Peaknuu, naynme 0e3 M3MEHEHUs KaueCTBEHHOTO COCTaBa
BEILIECTB: aJUIOTpONM3alUs W u3oMepuszanus. Peakmuu, wuayme ¢ H3MEHEHHEM COCTaBa
BEIIECTB: 0 YHUCIYy M XapakTepy pearupymomux U oO0pa3yroUIuXcs BEIHIeCTB (pa3fioKeHus,
COEIMHEHUS, 3aMellleHusi, OoOMeHa); IO HW3MEHEHUIO CTENEeHEeW OKHUCICHUS JJIEMEHTOB
(OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE U HEOKUCIUTEIbHO-BOCCTAHOBUTENBHBIE DPEAKIHMH); TI0
TerioBoMy 3hdexTy (3k30- U 3HIOTepMUYeckue); mo (aze (roMo- M TEeTepOTreHHBIE); IO
HampaBlIeHHI0  (oOpaTuMmble M HeoOpaTHMbIEe); 1O  MCIOJB30BAaHMIO  KaTajau3aTopa
(KaTaIMTUYECKHE W HEeKaTAIMTUYECKHE); MO MeXaHu3My (paaukajibHble, MOJEKYJISpHbIE U
HMOHHBIE). BeposITHOCTh MpOTEKaHUsSI XUMHUUYECKUX peakiuil. BHyTpeHHss 3HEprusi, SHTAIbINUA.
TennoBoit »ddekT xumuueckux peaknuid. TepMmoxumuueckue ypaBHeHHs. CraHmapTHas
SHTANBIUS peakiuii U obpazoBanus BemiecTB. 3akoH [.M.I'ecca u ero cienctBusi. DHTPOMHSI.
Ckopocts xumuyeckux peaknuid. IloHstue o ckopoctu peakiuid. CKOpocTh TOMO- U
FeTepOreHHON peaKkuu. JHeprus akTuBanuu. DakTophl, BIUSIONME HA CKOPOCTh XUMUYECKOM
peakuuu. Ilpupoma pearupyrommx BemecTB. Temmeparypa (3akoH Bant—Iodda).
Konnentpauus. Karanuzatopsl n kaTanu3: TOMO- U T€TEPOr€HHbIA, UX MEXaHU3Mbl. DEepMEHTHI,
WX CPAaBHEHHE C HEOPraHMYECKUMHU KaTaJM3aTOpaMU. 3aBUCHUMOCTb CKOPOCTH pPEakUuid OT
MTOBEPXHOCTH CONMPUKOCHOBEHHSI pearupyrounmx BemectB. O0paTUMOCTh XUMUYECKUX PEaKIUi.
Xumnueckoe paBHoBecue. [IoHsaTHE 0 XMMUYeCKOM paBHOBecUU. PaBHOBECHBIE KOHUEHTpPALMH.
JIMHaMHUYHOCTh XMMHUYECKOTO paBHOBeCHs. PaKTOphI, BIUAIOIINE HAa CMEIIEHWE PABHOBECHS:
KOHILIEHTpalus, AaBieHue, remneparypa (mpunnu Jle [llarense). Jemonctpanuu [IpeBpaienue
KkpacHoro ¢ocdopa B Oemnblif; kuciopoga B 030H. Monenu Oyrana um uzoOyrana. [lomydenue
KHCJIOpO/Ia U3 IEPOKCUAA BOJOPOAA U BOJBL; Aeruaparanus 3ranona. llenouka npespamenuii P
— P205 — H3POgs; cBoiicTBa yKCYCHOM KUCIIOTBI; peakiuu, WAyIIHe ¢ 00pa3oBaHHEM OCaJKa,
raza ¥ BOJbI; CBOICTBAa METAJJIOB, OKHMCIICHUE albJETUJa B KUCJIOTY U CHUPTa B ajbJETU.
Peakuuu ropeHwus; peakiuu SHIOTEPMHYECKHE Ha MPUMEpPE PeaklUd pPas3yIokKeHHs (ITaHola,
KaTUHHOM CEeNMUTphl, OMXpoMaTra aMMOHHUSI) U DSK30TepMUYECKHE Ha TMpUMepe peakuui
coenuHeHus (oOeclBeuMBaHWEe OpPOMHOW BOABI M PAacTBOpa IMEpMaHraHaTa Kaiusl STUIICHOM,
raiieHre U3BECTH U Jp.). B3auMoaelicTBre IMHKA C paCTBOPAMU COJISHOM U CEPHOM KHUCTIOT MPHU
pa3HBIX TeMIIepaTypax, pa3HbIX KOHUEHTpALUsAX COJSHOM KHUCIOTHI, pa3lIoKEHUE MEPOKCHIA
KHCTIOpo/ia ¢ moMoIblo okcua Mapranna (IV), katamassl cbIporo Msca U ChIpOTo KapToQers.
BzaumopeiicTBue ImUHKA pPAa3NIUYHONW TMOBEPXHOCTH (TOPOIIKA, TBUIM, TPaHyld) C KHCIOTOM.
Mogens «kunsiero cios». Cmeienue paBHoBecus B cucteme: Fe®" + 3 CNS— «—— Fe(CNS)s;
OMBUICHHE J>KHUPOB, peakluuu dSTepuduranuu. 3aBUCUMOCTh CTEMEHU DJICKTPOIUTUYECKON
JMCCOLIMAIIMU YKCYCHOW KHCIOTHI OT pa3daBienus. CpaBuHenue cpoiictB 0,1 H pactBopoB
CEpPHOM U CEPHUCTOM KHCIIOT; MyPaBbUHOM U YKCYCHOM KHUCJIOT; TUAPOKCUIOB JIUTUSI, HATPUS U
kamusi. Jlaboparopubie omnbIThl [lonyueHue KHCIOpoAa pasloKEHHEM MepoKcHaa BOAOpOJa U



(wm) mepMaHraHara kanmusi. Peakuuu, waymue ¢ oOpa3oBaHHMEM OCaKa, Ta3a WM BOJABI IS
OPraHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

2.8. PacTBOpBI

[lonatne o pactBopax. PU3MKO-XMMHMUYECKass IPUPOJA PACTBOPEHHMS U PACTBOPOB.
B3anMopeiictBue pacTBOpPUTENsI M PacTBOPEHHOIO BelleCTBA. PacTBOPHMOCTH BEIIECTB.
CrniocoObl BBIpa)KEHHSI KOHILIEHTPAIIMM PAcTBOPOB: MaccoBasi JOJII PAaCTBOPEHHOT'O BEHIECTBA
(mpouieHTHAsT), MOJIsipHas. Teopus 3AEKTPOIUTUUECKOHN TucconManuu. MexaHu3M JUCcCoLraluu
BEILIECTB C Pa3IMYHbIMM THUIIAMU XUMUYECKUX CBs3eil. Bkian pycckux ydeHbIX B pa3BUTHE
MPEACTABICHUN 00 DSIEKTPOIUTHYECKOW auccormanuu. OCHOBHBIE TIOJIOKEHUS TEOPUHU
ANEKTPOJIUTHYECKOUN nucconnanuu. CTeneHb 3EeKTPOJIMTUYECKONW TUccolranuu U (akTopsl ee
3aBucuMocTu. CuibHBIE U CpeAHME BJIEKTponuThl. Jluccommanus Bojabl. Bomopoansiit
nokasaresnb. Cpea BOJHBIX pacTBOPOB 3JIEKTPOIMTOB. Peakiuu oOMeHa B BOJHBIX pacTBOpax
aneKkTposuToB. ['uaponu3 kak oOMeHHbIN npouecc. HeoOpaTuMeblil THIPOIN3 OPraHUYECKUX U
HEOPraHMYECKUX COCIMHEHMM M €ro 3Ha4yeHUe B IPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA.
OO6paTtumslii ruaposns coneil. CryneHuatslil rugponus. IlpakTuyeckoe npuMeHeHue TuapoIn3a.
I'unponus opraHnveckux BeuecTB (OeIKOB, KUPOB, YIIIEBOJOB, MOIMHYKIEO0TH0B, AT®) u ero
Ouosyoruuyeckoe M IMpakTuuyeckoe 3HaueHue. OwbUleHHe >XKUpoB. Peakuust sTrepudukanuu.
JemoncTparm  CpaBHEHHE DIIEKTPOIPOBOJHOCTH PAaCTBOPOB  3JEKTPOJUTOB. (CMelieHne
PaBHOBECHS TUCCOLIMALIMU CJIA0BIX KUCIOT. MIHAMKATOPBI U M3MEHEHUE MX OKPAacCKH B Pa3HbIX
cpenax. CepHOKHMCHBIM M (epMEHTAaTHBHBIM THAPOJIN3 YriieBoJoB. [uaponns kapOoHATOB,
cynb(haTOB M CHIMKATOB HIEJNIOYHBIX MeTauloB; HUTpaToB cBuHLA (II) wiam nmHKa, Xjmopuna
amMoHus. JlabGopaTopHbIii OmbIT XapakTep AWCCONMAIIMM  PA3JIMYHBIX  THAPOKCHJIOB.
IIpakTueckoe 3anarue [IpuroroBiaeHne pacCTBOPOB Pa3INYHbBIX BUJOB KOHLIEHTPALHH.

2.9. OKHCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIUN. DIIEKTPOXUMHUYECKHUE TTPOLIECCHI

OKHCANTENbHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb okucieHus. BoccranoBurtenu u
okucnutenu. OKHUCIIEHHME U BOCCTaHOBJIEHHE. BaxxHeilline OKUCIUTENH U BOCCTAaHOBUTEIH.
BoccraHoButensHble CBOMCTBA METAIOB — HPOCTHIX BemecTB. OKHUCIUTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAJIOB — TMPOCTHIX BellecTB. BoccTaHOBUTETbHBIC
CBOMCTBa BEIIECTB, OOpPa30BAHHBIX JJIEMEHTAaMU B HH3IIEH (OTPULATENIbHOIN) CTENeHu
okucieHusa. OKHUCIUTENbHbIE CBONCTBAa BEUIECTB, OOpa30BaHHBIX DJJIEMEHTAMH B BBICHICH
(MONOXKUTENbHOM) cTeneHu OkucieHus. OKHUCIUTENbHbIE M BOCCTAHOBHUTENbHBbIE CBOMCTBA
BEIIECTB, OOpa30BaHHBIX  JJIEMEHTAMHU B  MPOMEXKYTOUHBIX  CTENEHAX  OKHUCIICHHS.
Knaccudukanuss OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakluid. Peaknum MexXaTOMHOTO U
MEXMOJIEKYISIPHOTO OKUCIICHUS-BOCCTAHOBIIEHUS. Peakiinu BHYTPUMOJEKYISIPHOTO OKUCICHHUSI-
BOCCTaHOBJIEHUS. Peakiiuu caMOOKHCIEHUS-CAMOBOCCTAHOBIIEHUS (AMCIIPOTIOPLIMOHUPOBAHUSA).
MeTonpl  cOCTaBleHUS YPaBHEHHM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Meton
ANIeKTpOHHOTrO OanaHca. BiusHue cpeapl Ha MPOTEKAHHWE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB. XUMUYECKUE HCTOYHUKH TOKAa. ODJEKTPOJHbIE MOTEHUMaNbl. Psii cTaHmapTHBIX
ANIEKTPOJHBIX  TMOTEHIMANOB  (DIEKTPOXMMHMYECKUN Pl  HAOpsDKEHUH — METalJIoB).
["anpBaHUYECKUE DIEMEHTHI U IPUHIUIIBI UX paOboThl. COCTaBICHNUE TAIbBAHUYECKUX AJIIEMEHTOB.
OOpa3oBaHue rajgbBaHUYECKHUX IMap MPU XUMUYECKHX Mpoleccax. [ albBaHHUECKHE dIIEMEHTHI,
MpUMEHseMble B XKU3HU: CBUHIIOBas aKKyMyIsTOpHas Oarapesi, HUKeIb-KaJMHEBBIE OaTapeu,
TOILJIMBHBIE AJIEMEHTBI. DJIEKTPOJIU3 PacIlJIaBOB M BOAHBIX PACTBOPOB 3JEKTPoUTOB. [Iponeccs,
MPOUCXOIAIINE HA KAaTOAEC U aHOJE. YPaBHEHHUS DJIEKTPOXMUMHUYECKUX MPOIECCOB. DIIEKTPOIIH3
BOJIHBIX PAacTBOPOB C MHEPTHBIMU DJIIEKTPOJAMU. OJIEKTPOJU3 BOJHBIX pPAacCTBOPOB C
pacTBOpUMBIMH  3nekTpoAamu. [IpakThueckoe NpUMEHEHHE AJeKTpoau3a. JleMoHcTpauuu
BoccranoBnenue nuxpomara Kanmus IMHKOM. BoccranoBnenwe okcuma memu (II) yrmem u
BOJIOpoJoM. BoccTanoBiieHre quxpomMara Kajus STUIOBBIM cIUPTOM. OKHUCIIUTENbHBIE CBOWCTBA



a30THOM KHUCHOTHL. OKHUCIMTEIbHBIE CBOMCTBA AuXpomMaTta KaJius. TI'anpBannyeckue 3JIEMEHTHI U
Oarapeiiku. DnekTposn3 pactBopa xiaopuaa meau (I1). Jlaboparopusie onbIThl B3anmoeiicTBre
METaJJIOB C HEMETaJUlaMM, a TakkKe C pacTBOpaMM CoOJIeH M pPAacTBOpaMHM KHUCIOT.
B3aumonelicTBue cepHO U a30THOM KHUCIIOT ¢ MeIbl0. OKUCIUTENIbHBIE CBOWCTBA IIEpMaHraHaTa
KaJIida B pa3JIMYHbIX CpCaax.

2.10. Kimaccudukanus Beniects. [IpocTeie BemecTBa

Krnaccudukarnuss Heopranmdeckux BemecTB. [IpocTeie u cioxHbIe BemecTBa. OKCHUIBI,
ux kinaccupukanus. ['MaApoKcHIbl (OCHOBAHMSI, KHUCIOPOJICOACPIKANIUE KUCIOTHI, aM(pOTepHBIC
runpokeuanpl). Kucnotsl, ux knaccupukamus. OcHoBaHus, ux kinaccudukanus. Conu cpemHue,
KHCJIbIe, OCHOOBHBIE U KOMIUIEKCHbIe. Metamel. [lonoxkeHrne MeTamioB B TEPHOIUYECKON
cUCTEME W OCOOEHHOCTH CTpOEHHUs UX aToMOB. [IpocThie BemecTBa — METAIBI: CTPOCHHUE
KPUCTAJUIOB M METaJUIMUecKasi XuMu4ieckasi cBsi3b. OOmme pusnyeckue CBOMCTBAa METAUIOB M MX
BOCCTAaHOBUTEIIbHBIE CBOMCTBA: B3aUMOJICUCTBUE C HEMeTalaMU (KHCIOPOJOM, TrajoreHaMHu,
Cepoi, a30TOM, BOJOPOJOM), BOJIOW, KHCIOTaMH, PACTBOpPAMH COJIEH, OpraHUYECKUMHU
BeIlleCTBAaMU (CIHUPTaMHU, TaJIOTCHAJIKAaHAMH, (PEHOJIOM, KHUCJIOTaMH), Imenodamu. OKCUABl U
TUJPOKCHIBI METAJUIOB. 3aBUCUMOCTh CBOMCTB 3THX COCIMHEHUM OT CTENEHEW OKHUCICHUS
METaJUIOB. 3HaUYE€HHWE METAJUIOB B TIPUPO/IE U KU3HU opraHn3MoB. Kopposus meramios. [Torstue
KOpPO3uH. XUMUYECKass KOPPO3HUs. DIEKTPOXUMHUIECKasi Koppo3us. CriocoObl 3alUTH METANIOB
oT kKoppo3uu. O0mue crmocoOpl MOTydYeHNs METaUI0B. MeTaibl B mpupoie. Metamyprus u ee
BHJIBI: IMPO-, TUJIPO- U IJIEKTPOMETAIUTYPTHs. IJIEKTPOJIN3 PACINIABOB U PACTBOPOB COCTUHEHU I
METAJUIOB W €ro TmnpakTuueckoe 3HaueHue. Hemeramnel. [lomokeHne HeMeTamioB B
[Tepuoandeckoit cucTemMe, OCOOCHHOCTH CTPOEHHUS HX aTOMOB. OJEKTPOOTPHUIATEIHHOCTD.
biaropoanabie Ta3pl. DIEKTPOHHOE CTPOCHHE aTOMOB OJAarOPOJHBIX Ta30B U OCOOCHHOCTH MX
XUMUYECKUX M (PU3MUECKHX CBOWCTB. Hemeramnsl — mpocTeie BemecTBa. MX aTtomHOe u
MOJIEKYJSIPHOE€  CTpO€HHE HX. AJuloTponus. XUMHUYECKHME  CBOMCTBA  HEMETAJUIOB.
OKucauTenbHBIE  CBOMCTBA:  B3aUMOJECHCTBME C  METaJUIaMH, BOJOPOJOM,  MEHEe

ANIEKTPOOTPHUIIATEbHBIMHU HeMeTallJIaMH, HEKOTOPBIMH CIIOKHBIMU BEIIECTBAMHU.
BoccranoBuTtenbHble CBOWCTBA HEMETAIJIOB B PEAKIMIX ¢ (PTOPOM, KHCIOPOAOM, CIOKHBIMU
BEIIECTBAMU — OKHUCIHUTENs MU (Q30THOM W CepHOW KucimotamMu U J1p.). JemoHcTpauuu

Komnexuus «Knaccudukanus HeOpraHMuecKux BEIIECTB» U 00pa3ilbl MPeACTaBUTEICH KIacCoB.
Komnexkuus «Knaccuduxaiyss opraHMuecKUx BEIIECTB» M 00pasllbl MpeJCTaBUTENEH KIaccoB.
Monenu KpUCTaJUIMYECKUX PElIeTOK MeTaioB. Koekius MeTaioB ¢ pa3HbIMU (GU3NYECKUMU
cBoiicTBamu. BzaumopelicTBue NTUTHS, HATpUs, MarHus M Kejie3a C KUCIOPOJOM; ILIETOYHBIX
METaJJIOB ¢ BOJOH, crnupTaMu, (EHOJOM; IIMHKA C PACTBOPAMH COJISTHOM U CEPHOW KHUCIOT;
HATpUsI C CEpOii; aIFOMUHUS C WOJOM; >Kejle3a ¢ pacTBOPOM METHOTO KyImopoca; allOMUHHUS C
pacTBopoM enkoro HaTpa. Okcuabl U TUAPOKCUIBl Xpoma. Kopposus MeTamioB B 3aBUCUMOCTH
OT YCIIOBUH. 3alIuTa METAJIOB OT KOPPO3uHU: 00pa3ibl «HEP>KAaBEEK», 3alIUTHBIX MOKPBITHMA.
Komnekuust pyn. DnekTponu3 pacTBOpoB coliell. Moaenu KpHCTaUIMYeCKUX pPelIeToK Hoja,
anMasa, rpadura. Amnorpornus ¢ochopa, cepbl, Kuciaoponaa. BzaumoneiicTBue Bojgoponaa C
KHCTIOPOJIOM; CYpPbMBI C XJIOPOM; HATPHS C HOAOM; XJIOpa ¢ PaCTBOPOM OpOMHIa KaJusl; XJIOPHOM
U CEepOBOJOPOAHON BOJBI; OOeclBeUMBaHWE OpPOMHON BOJBI ITHICHOM WU alleTUICHOM.
JlaboparopHblie onbIThl O3HAKOMIIEHHE C 00pa3aMy MpeICTaBUTENeH KIacCOB HEOPraHMIeCKUX
BemecTB. O3HakoMJeHHEe C oOpa3laMu TMpeICTaBUTENeH KIacCOB OPraHMYeCKUX BEIIECTB.
O3nakomnenne ¢ komieknued pya. Ilomydenne kucnopoma u ero cBoictBa. Ilonyuenwue
BOJIOpoJa U ero cBoicTBa. lloilyueHune mIacTUUECKON cepbl, XMMUYECKHE CBOMCTBA CEPBI.
B3aumoneiicTBue MeTamsioB ¢ pacTBOpaMu KHUCIOT U cosieid. CBoOMCTBa yriis: ajacopOlUOHHBIE,
BOCCTAaHOBUTENbHbIE. B3anMojeicTBHe LMHKAa WM aJlOMHHHMS C pacTBOpaMH KHUCIOT U
uienoyeid. OkpanmBaHue MIaMeHU KaTHOHAMHU LIEIOYHBIX U HIEJI0YHO3EMENbHBIX METAJIIOB.

2.11. OcHOBHBIE KJIACCHI HCOPraHN4YCCKUX U OPTraHNnvYCCKUX COCAUHEHUI



Bonoponnbeie coenuHeHuss HemetayioB. [lonydyeHue aMmuaka U XJIOPOBOJAOpPOAA
CHUHTE30M U KOocBeHHO. PDusmueckue cpoiicTBa. OTHOIIEHHE K BOJE: KHUCIOTHO-OCHOBHBIE
cBoiictBa. OKcuObl W  aHTUAPUIBI  KapOOHOBBIX  KHCIOT. HeconmeoOpasyromue
coneoOpa3yromue OKcuiabl. KucioTHele okcuapl, ux cBoHcTBa. OCHOBOHBIC OKCHUIBI, HX
cBoiicTBa. AM(OTEpHBIE OKCHJBI, KX CBOMCTBA. 3aBUCHMOCTh CBOWCTB OKCHJIOB METAJIJIOB OT
CTENIEHU OKHUCJIECHMS. AHTMAPHUIbI KapOOHOBBIX KHMCIOT KAaK aHAJOTU KHUCJIOTHBIX OKCHJIOB.
Kucnotsl opranuueckue um Heopranuyeckue. KucioTel B CBETE€ TEOPUHU DIIEKTPOJIUTHUECKON
muccounanuu. Kuciaorel B cBeTe nmpoToauTHueckod teopuu. Knaccuduxanus opraHM4eckux u
HEOpraHU4YecKux KuciaoT. OOmme CcBONCTBA KUCIOT: B3aUMOJECWCTBHE OPraHUYECKUX U
HEOPraHWYeCKUX KHUCIOT C MeTallaMH, OCHOOBHBIMH M aMQpOTEPHBIMH OKCHAAMHU U
THAPOKCUAAMH,  COJSIMH, OOpa3oBaHHMe  CIOXHBIX  3¢pupoB. OCOOEHHOCTH  CBOWCTB
KOHLIEHTPUPOBAHHON CEPHOU M a30THOU KUCIOT. OCHOBaHUS OpraHMYeCKHe U HeOpraHUYecKUe.
OcHoBaHMsSI B CBE€TE€ TEOPUU IJIEKTPOIUTHYECKON auccouuanuu. OCHOBaHUA B CBETE
npoTosuTHdeckoil Teopun. Kiaccudukanuss OpraHMYEeCKUX W HEOPTaHHUYECKHUX OCHOBAHMM.
XUMHYECKHE CBOICTBA IIeNouel W HEepacTBOPUMBIX OCHOBaHUU. CBoMcTBa OECKMCIOPOIHBIX
OCHOBAaHMM: aMMHMaka M aMuHOB. B3anmHOe BAMSHHME aTOMOB B MOJIEKyJe aHUJIMHA.
AmboTepHble opraHMYecKre U HeopraHudeckue coequHeHus. AMGPOTEepHbIe OCHOBAaHUS B CBETE
MPOTOJIUTUYECKONW TeopuH. AMGPOTEPHOCTh OKCHIOB U THIPOKCUIOB NEPEXOTHBIX METaJIOB!
B3auMoO/IeiicTBre ¢ Kuciaotamu U menodamu. Conu. Kiaccudukanus u XMMHUYECKUE CBOMCTBA
cosieii. OCOOEHHOCTH CBOMCTB COJI€M OpPraHMYeCKHX W HEOPraHWMYECKHUX KUCIOT. I'eHeTnueckas
CBSA3b MEXKJAYy KJaccaMM OpraHMYeCKMX M HeopraHmdyeckux coeauHeHuil. I[lonstue o
TEHETUYECKON CBSI3M M TEHETHYECKUX PsAaX B HEOPTraHWYECKOW W OPraHMYeCcKOW XUMUH.
I'eneTnveckue psaapl MeTaiuia (Ha MpUMepe Kabllus U Keje3a), HemeTamia (Cepbl U KPeMHHUS ),
MEPEXOTHOTO 3JeMeHTa (LMHKa). ['eHeTHnueckue psAapl U TeHeTHYecKasl CBsI3b B OpraHU4ecKOn
xumun. EguHcTBO Mupa BemecTtB. JlemoHcTpanuu KoJuieknuyM KHCIOTHBIX, OCHOBHBIX U
aM(pOTEepHBIX OKCHJIOB, AEMOHCTpallUs UX CBOWCTB. B3aumozeicTBHe KOHLIEHTPHUPOBAHHBIX
AQ30THOM M CEpHOM KHCIIOT, a TakXkKe pa30aBJICHHOW a30THOM KHCIOTHI ¢ Menpio. Peaknus
«cepedpstTHOTO 3epKajiay JUisi MypaBBMHOW KHCIIOTHL. B3amMopeicTBue pacTBOpa THIPOKCHIA
HaTpusi C KHUCJIOTHBIMH okcuaamu (okcuaoMm docdopa (V)), ambOoTepHBIMU THAPOKCHUIAMU
(rumpokcuaoM 1uHKA). B3aumojeiicTBue aMMuaka ¢ XJIOPOBOJOPOJOM U BOJON. AHAIOTHMYHO
JUIsl MeTUiIaMuHa. B3auMozeiicTBue aMUHOKHCIIOT C KACIOTaMH U 1iesnodamu. OcymecTBieHue
nepexoioB: Ca — CaO — Caz(PO4), — Ca(OH)2 P — P20s5 — H3PO4Cu — CuO — CuSOs4 —
Cu(OH); — CuO — Cu C2Hs0H — CzHs — C2H4Br

JlaGopaTtopubie onbIThl [loydeHre U CBOWCTBA YrieKHCIOro ra3a. CBOWCTBa COJISTHOM,
cepHO# (pa30aBJIeHHOM) M YKCYCHOH KHCIOT. B3aumopeiicTBre TuIpoKcuaa HATPUsS C COISIMU
(cynbdarom meau (II) u xmopugom ammonusi). Pasnoxxkenue rugpokcuaa menu. [lomyuenue u
amoTepHble CBOMCTBa THUIpOKcHuaa amoMuHus. [lonyueHue >kecTKOW BOABI M H3y4YeHHE €e
CBOWCTB. YCTpaHEHHE BPEMEHHON U TMOCTOSHHOM >KecTKOCTH. [lpakThueckue 3aHATHS
[Tonyyenue X1OpOBOAOPOAAa M COJNSIHOM KHUCIOTHI, MX cBoiicTBa. [lonmyyeHue ammuaka, ero
CBOWCTBA.

2.12. XuMHus 371eMEHTOB

s-OnemenTsl Bogopos. J[BoICTBEHHOE MOJI0KEHUE BOAOPO/Ia B IEPUOIUYECKON CUCTEME.
M3otonbr  Bonmopona. Tspkenmas Boga. OKUCHIMTENbHBIE M BOCCTAHOBHUTENBHBIE CBOMCTBA
BOJIOPOJIA, €ro MOJy4YeHre U npuMeHeHue. Poiap Bogopoaa B xKMBOW M HEXKUBOU npupoe. Boxa.
Ponp BOABI Kak  CcpemooOpasyroero  BemIecTBa  KJIETKH.  JKOJOTHYECKHE  aCIeKThI
BOJIOTIONB30BaHMs. DneMeHThl [A-rpynnbl. [llenounsie Meramnsl. OOmas XapaKTepUCTHKA
LIEJTOYHBIX METAJUIOB HAa OCHOBAaHMM TOJIOKEHUs B [leproanueckorl CUCTEME DIIEMEHTOB
JN.M.MenpneneeBa u crpoeHuss atomoB. [lomyuenue, (u3nueckue W XUMHYECKHE CBOWCTBA
IIEJIOYHBIX MeTauioB. KaTHOHBI MIENOYHBIX METAIOB KaK Ba)KHEWIas XuMuueckas gopma ux



CYILIECTBOBAHUS, PETYJIATUBHASL POJIb KATUOHOB Kallusl U HATpHs B >KUBOU kieTke. [Ipupoanbie
COCJIMHEHUS] HATPUA U Kaius, uX 3HaueHue. DneMeHTsl [IA-rpynmbel. OOmas xapakTepucTHuKa
LIEJIOYHO3EMETIbHBIX METAJUIOB U MAarHUsl Ha OCHOBaHUM N0JI0’keHU B Ilepuoanueckoil cucreme
anemenToB J[.M.MenneneeBa u crpoeHust atomMoB. Kanbiwii, ero moiyueHue, QpusnuecKkue u
XUMHUUYECKHE CBOMCTBA. BakxHeMIME COENMHEHHUs KalbLMSA, MX 3HAYCHUE M NPUMECHECHHE.
Kanpuit B npupojie, ero 6uosorudeckast poJib.

p-OneMeHTbl AMIOMHHHH. XapaKTepucTHKa aJlOMHHHUS HAa OCHOBAHHWH IOJIOKEHUS B
[Tepuonnueckort cucreme osnementoB Jl.M.Menneneesa u crpoenus aroma. llomydenue,
(dus3nUecKne W XUMHYECKHE CBOWCTBA ANMIOMUHUS. BakHeWIne COCTUHCHHS AIOMHHHS, WX
CBOICTBa, 3HaU€HUE U NpuMeHeHue. [IpupoiHbie coeTMHEHNS aTFOMUHUSL.

VYrneponq u kpemuuil. OOmas xapakTepUCTUKAa HA OCHOBAaHUU HX TIOJIOKEHHUS B
[Tepuonnueckont cucreme JI.M.Menneneesa u crtpoenusi aroma. IIpocTeie BemiecTsa,
oOpa3oBaHHbIE 3TUMHU 1eMeHTaMu. OKCHUJIbI U THAPOKCUIBI yIileposia U KpeMHus. BaxHeiiue
COJIM YroJIbHOM M KpeMHHMEBOM KucioT. CHIIMKaTHas MPOMBIIIIEHHOCTh. ['ajorensl. OOmias
XapaKTepUCTHKa TaJOreHOB Ha OCHOBAaHMM UX TmojoxeHuss B llepuoanueckoil cucreme
anemeHToB [[.M.MenneneeBa u ctpoeHuss aTOMOB. ['anoreHsl — MpOCTBIE BEIIECTBA: CTPOCHUE
MOJIEKYJl, XMMHYECKHE CBOWMCTBA, TNOJY4YeHUE U MNpUMEHEHUEe. BaxHeilne CcoequHEeHUS
rajoreHoB, UX CBOWCTBA, 3HAYCHHE U NMPUMEHEHUE. ['asioreHsl B npupoje. buonornueckas poJib
rajioreHoB. XanbKoreHsl. OOm1as XxapakTepUCTUKa XalbKOT€HOB Ha OCHOBAHUM HMX IOJIOKEHHS B
[Tepnoanueckoit cucreme snementoB [[.M.MenneneeBa u crpoeHHss aTOMOB. XaJIbKOTE€HbI —
npoctele BemecTBa. Aismorponus. CTpoeHHE MOJEKyd aIOTPONHBIX MOIU(UKAUUA U HX
cBoiictBa. IlomyueHue ¥ TNpUMEHEHHME KHCIOpOJa M Cepbl. XalbKOT€Hbl B MPUPOJIE, HX
Oouosorudeckas poJib. aeMeHTbl VA-rpynnsl. O01as xapakTepuCcTUKa SJIEMEHTOB 3TOU TPYIIIbI
Ha OCHOBaHMM uX TosioxkeHuss B [lepumommueckoit cucteme snementoB J[.M.MenneneeBa u
ctpoenust aroMoB. CTpoeHHE MOJICKYNbl a30Ta M aUIOTPOMHBIX Moaudukaruii gocdopa, ux
(dbu3uYecKue W XHUMHUYECKHE CBOWCTBA. BomopogHbie COCAMHEHHS 3JIEMEHTOB VA-TPYIIIBI.
Oxkcunpl azota ¥ ¢ocdopa, COOTBETCTBYIOMIME UM KUCIOTHL. Comm 3Tux Kuciaot. CBoiicTBa
KHCJIOPOJIHBIX COCIMHEHHMHA a30Ta U Gocdopa, ux 3HaUYeHHE W mpuMeHeHue. A3oT u dochop B
npupojsie, HUX Ouoyiormueckas poJyib. IneMmeHThl [VA-rpynmel. OOmas XapakTepUCTHKA
3JIEMEHTOB ATOW I'PYIIBl HA OCHOBAHMM UX NOJIOKEeHUA B lleproaudeckoil cucteme 3J1eMEHTOB
JA.N.MenpeneeBa U CTpOEHHUsI aTOMOB. YTJepoa W ero amiorpornus. CBOMCTBA ajNIOTPOIHBIX
Moau(UKaAIMi yriepoaa, UX 3HaueHWe U mpuMeHeHHe. OKCHUIbl M THAPOKCHIBI yriepoaa
KPEMHHUS, UX XUMHYECKUEe CBOMCTBA. CONM YrOJbHOM M KPEMHHUEBBIX KUCIOT, UX 3HAYEHUE U
npumenenue. [lpuponooOpasytomiast poyib yriepojaa Ajis KUBOM W KpeMHHs Ui HEXKHUBOU
npuposl. d-Onementsl OcobeHHocTH cTpoeHus atoMoB d-anmementoB (IB-VIIIB-rpymm). Menp,
LMHK, XpOM, JKENe30, MapraHel] Kak IpOCThIe BEIIECTBA, UX (PHU3UYECKHE M XUMUYECKUE
cBoiicTBa. HaxoxkeHue 3Tux METallJIoB B IPUPOJIE, UX MoNyuyeHue u 3Hadenue. Coenunenus d-
3JIEMEHTOB C Pa3JMYHBIMM CTENEHSIMH OKHCIICHUA. XapakTep OKCHUAOB U THAPOKCUIOB 3TUX
3JIEMEHTOB B 3aBUCHUMOCTH OT CTENEHHM OKucieHuss Meramia. Jlemoncrpauuu Komneknuu
MPOCTBIX BEUIECTB, OOpPa30BAaHHBIX OJJIEMEHTAMH PA3UYHBIX JJIEKTPOHHBIX CEMEUCTB.
Komnekuuu muHepano u ropHbIx nopoj. [lonydeHne anioTponHeix MoAU(UKAINI KHCIOpO/a,
cepsl, ¢ochopa. Xumuueckue CBOICTBa BOJOpPOJA, KUCIOPOAA, cephl, (ocdopa, rajJoreHos,
yraepoja. OKCUJIbI Cepbl, a30Ta, YIIIEPO/a, »Kelle3a, Mapraiia, Meu ¢ pa3IN4YHbIMU CTENEHSIMU
OKHCIIEHUs, UX cBoMcTBa. ['MAPOKCHUIIBI cepbl, XpoMa, Maprasiia, >keiae3a, Meau, allOMUHUS U
[MHKA, UX TOJIyueHUE M XUMHUYeckue cBoiicTBa. JlabopaTopHbie ombITHI M3ydueHue CBONCTB
MPOCTBIX BEIIECTB U COEAWHEHHMM S-3JIEMEHTOB. l3ydeHHe CBOMCTB MPOCTBIX BEMIECTB H
COEJIMHEHUH p-371eMeHTOB. V3yueHue cCBOMCTB MPOCTHIX BELIECTB U COEIMHEHMH d->I€MEHTOB.
[Ipaktuueckue 3ansatus [lomydeHue TUAPOKCHAOB alIOMUHUA M IIMHKA; MCCIEJOBAaHUE HX
cBoiicTB. [loyueHue u uccneoBaHne CBOMCTB OKCUIOB Cephl, yriaepoaa, hocdopa.

2.13. Xumus B ’KA3HU 00II[ECTBA



XUMHS U MIPOU3BOJCTBO. XMMHUYECKAsI MPOMBIIUIEHHOCTh U XUMHUYECKUE TEXHOJIOTHH.
ChIpbe [UIsl XUMUYECKOW MPOMBIIIJIEHHOCTH. Bosia B XMMUUECKOH POMBIILIIIEHHOCTH. DHEPIHs
JUIl XMMHYECKOro Mpou3BojcTBa. HayuHble NMpUHLUIIBI XMMHYECKOTO ITPOM3BOJICTBA. 3allUTa
OKpY)Kalolllell cpeibl U OXpaHa Tpyda IPH XMMHUYECKOM Npou3BoicTBe. OCHOBHBIE CTaauU
XMMHMUYECKOTO Npou3BojcTBa. CpaBHEHHE IPOU3BOJCTBA aMMHMaKka M MeETaHOJA. XUMHUS B
CEJIbCKOM XO03siiicTBe. XMMU3alUs CEJIbCKOIO X031CTBa U €€ HallpaBiieHUs. PacTeHus u nousa,
[IOYBEHHBIN MOTJIOIAIOUIUN KOMILIEKC. YJI00peHus u ux Kiaccuduxanus. XUMHUYECKUE
CpEeICTBa 3allUThl pacTeHui. OTpuLaTeabHbIe MOCIEACTBUS IPUMEHEHHS IECTULIMIOB U O0pbOa
C HUMH. XUMH3ALUSA >KUBOTHOBOJCTBA. XHMMHsS M DKOJOTHA. XHMMHYECKOE 3arps3HEHUE
oKpyxarluei cpenpl. OxpaHa ruapocpepbl 0T XMMHUECKOTo 3arpsi3HeHus. OXpaHa MOYBHI OT
XHMHUYECKOTOo 3arpssHeHus. OxpaHa aTMOC(epsl OT XMMHUYECKOTo 3arps3Henus. Oxpana Guopsl
n (QayHbl OT XMMHUYECKOTO 3arpsi3HEHHs. BHOTEXHOJOrMs M reHHas HHXKeHepus. XUMHUS U
MIOBCE/IHEBHAs )KU3Hb YyenoBeka. JJomamnHss antexka. Moromue u ynctsmue cpeacrsa. Cpeacrsa
O00pbOBI ¢ OBITOBEIMU HacEKOMBIMHU. CpecTBa JIMYHOW TUTHEHBI U KOCMETUKH. XUMHUSI U TIHIIA.
MapKkupoBKH YIaKOBOK MUIIEBBIX M THTHEHUYECKUX MPOAYKTOB U YMEHUE UX YUTATh. DKOJIOTHUS
Kuiuma. XuMHAST WM TEeHEeTHKa denoBeka. JleMoHcTpaimu Mojenu MNpou3BOACTBA CEPHOM
KUCIOTHl U ammuaka. Kosneknus ynoopenuit u nectuuuoB. OOpasisl cpeAcTB OBITOBON XUMUU
U JIeKapCcTBEHHBIX mpemnaparoB. I[Ipaktuueckue 3aHaTHa O3HAKOMIIEHHE C KOJUIEKLIHEH
ynobpenuit u nectunuaoB. O3HakoMJieHHE C oOpa3lamMu CpeacTB OBITOBOM XHMHUHU H
JIEKapCTBEHHBIX MIPENapaToB.

TEMATHYECKOE INTAHUPOBAHUE

[Ipu peanuzanuu coaepkanusi oOeoOpa3oBaTebHON YI€OHON MUCIUTUTAHBI «XUMUS»
B npeaenax ocpoeHuss OIIOIT CITIO na 6aze ocHOBHOTO 0O0IIEero oOpa3oBaHHs C MOJTYYCHHUEM
cpennero oobmiero oopaszoBanus (IMIICC3) makcumanbHas ydeOHast Harpy3ka oOydaromIuxcs 1Mo
cnermansHOoCTIM CIIO ecrecTBeHHO-HaydHOTO mpodmiis, coctaBiaser —258 waca, W3 HUX
aynutopHasi (oOsi3arenbHast) yuyeOHas Harpy3ka oOydaronuxcs — 156 yacoB, BKITtoUas JICKIIUU
(ypoxu) — 56 uvacos, mpaktudeckue 3aHsATHsA — 100 yacoB, BHeaymuTOpHash CaMOCTOSTEIbHAs
paboTa cTyieHTOB — 78 4acos.

TemaTnyecknii mJiIan

Bux yueOHo# padoThl Kosn4yecTBo 4acos

Ipoduab npodeccnoHATBHOTO 00PA30BAHUA:

€CTeCTBEeHHO-HAYYHbIH

CnemnaasHocts CIIO:

31.02.03 - JlaGopaTopHasi THATHOCTHKA

AyANTOpHBIC 3aHATHSA. Jlekuuu IIpakTHyeckue Hroro

Conep:xanue 00yueHus1. (ypoxn) 3aHATHS
Bsenenue 2 2
1. Oprannyeckasi XuMHA 26 48 &
1.1. Ilpeamer opraHn4ecKoli XMMHH. 2 2 4
Teopus cTpoeHMsI OpPraHNYECKUX
COCIMHEHUN

2 2 4

1.2. IlpenenpHble yriaeBoAOPOIbI




1.3. DTHEHOBBIE U JUEHOBEIE 2 4 6
YTII€BOJIOPO/IBI
1.4. AueruneHoBbIe YTIIEBOAOPO/IbI 2 4 6
1.5. ApomaTtrueckue yriieBo0pOIbl 2 4 6
1.6. IIpupoHble HCTOYHUKHU 2 4 6
YTJIEBOJIOPOJIOB
1.7. T'uapoKCUIBHBIE COCTUHEHUS 2 4 6
1.8. Anpaeruasl 1 KETOHBI 2 4 6
1.9. Kap6oHOBBIE KHCIOTBI U UX 2 4 6
MIPOU3BOTHBIE
1.10. YrneBoasl 2 4 6
1.11. AMHHBI, aMUHOKHUCIIOTEI, OCIKU 2 4 6
1.12. AzoTconepxariue 2 4 6
TeTEPOIUKIMYECKUE COCTMHEHHUS.
HyxnenHnoBbie KHCTOTHI
1.13. bronorndeckn akTUBHBIE 2 4 6
COEeIUHEHUS
2. O0mas 1 HeOpPraHuvYecKasi XUMHA 28 52 80
2.1. XuMus — Hayka O BEIIeCTBaxX 2 4 6
2.2. CtpoeHue aromMa 2 4 6
2.3. Ileppoanveckuii 3aKOH 1 2 4
[Tepuoandeckas cucTeMa XUMUIECKUX
anemenToB JI. . Menaeneera
2.4. CtpoeHue BellecTBa 2 4 6
2.5. Ilonmumepsl 2 4 6
2.6. JluciepcHble CUCTEMBI 2 4 6
2.7. XuMHUYECKUE peaKkuu 2 4 6
2.8. PacTBOpBI 2 4 6
2.9. OxuciIuTeabHO- 2 4 6
BOCCTAHOBUTEJILHBIC PEAKITUH.
DIEKTPOXUMHUYCCKUE TTPOIIECCHI
2.10. Knaccudukarius BemecTB. 2 4 6
IIpocThie BemecTBa
2.11. OcHOBHBIE KJIaCChI 2 4 6
HEOPraHUYECKUX U OPraHUYECKHUX
COCIMHEHU U
2.12. XuMus 371€MEeHTOB 4 6
2.13. Xumus B KU3HHU 00IIIECTBA 4 4 8
HTroro 56 100 156
BHeaynutopHas 78
caMocCToATeIbHAasA
paborta

Hpomeofcymoumm ammecmauus 6 d)op.zne IK3AMEeHa

Bcero \

258




XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB JAEATEJIBHOCTHU CTYJIEHTOB

Coaepixkanue 00yueHust

XapakTepucTHKA OCHOBHBIX BU/I0OB Y4eOHO /1eATeJIbHOCTH
CTYAE€HTOB(HA YPOBHE Y4eOHbIX el CTBHII)

Bakneliiie XuMuuecKue
HOHSITUA

YMeHue naBaTh ONpPENEIEHHUE U ONEPUpPOBATh CIEAYIOLIMMU
XMMHYECKUMHU TOHSATUSAMU: BEUIECTBO, XMMHUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAas M MOJIEKYJspHas
Macchl, HOH, aUIOTPOINHUS, H30TOIbI, XUMHYECKas CBS3b,
NEKTPOOTPULIATENLHOCTb, BAJIEGHTHOCTb, CTENEHb OKUCIECHMS,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBI 00BeM ra3000pa3HbIX
BELIECTB, BELIECTBA MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO
CTpPOEHUS,  PacTBOPBI,  DBJEKTPOJIUT U  HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAS JiccoLuanus, OKUCIIUTEINb u
BOCCTaHOBUTENb, OKHUCJIEHHE W BOCCTAHOBJICHHE, TEIUIOBOM
3 dexT peaknuu, CKOPOCTh XUMUYECKOW pEakiuu, KaTaius,
XMMHUYECKOE paBHOBecCHE, YIIAepOAHBIN CKeJIeT,
(GbyHKIMOHAJIbHAs TPYIIa, H30MEpus, TOMOJIOTHUS

DopMyTHpOBaHUE 3aKOHOB COXPAaHEHHS MAaCChl BEIIECTB U
MTOCTOSIHCTBA COCTaBa BEIIECTB.

VYcranoBka MPUIUHHO-CIICJICTBEHHO N CBSI3U MEXTY
COJICpKAaHWEM JTHUX 3aKOHOB W HAMMCAHUEM XHUMHUYECKUX
dbopmyn U ypaBHEHUH. YCTaHOBKA DBOJIIOIMOHHOW CYIIHOCTH
MEH/IEJIEEBCKOM u COBPEMEHHOM (hOpMYITUPOBOK
nepuoauueckoro 3akoHa /1. I. Menneneena.

OObsicHeHnE (bu3IIecKOTO CMBICIIA CHMBOJIUKH
MEePUOJINYECKON TaOmuIl XuMHuUeckux siementoB J[. U.
MenneneeBa (HOMEpPOB DJIEMEHTa, TIEpHOJA, TPYIIBI) W
yCTaHOBKA NMPUYMHHO-CIIECTBEHHON CBS3U MEXKIY CTPOCHUEM
aToMa ¥ 3aKOHOMEPHOCTSIMU M3MEHEHHUSI CBOWCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEIECTB B MEPUOIAXU IPYyIIIAX.

XapaKkTepucTHKa AJIEMEHTOB MajbIX U OOJIBIIUX MEPUOIOB TIO
ux nosoxxenuto B [lepuoanueckoii cucreme [[. . Menneneera

OCHOBHEBIE 3aKOHBI
XUMHUA
OCHOBHBIE TEOPHUH
XAMUHU

YcraHoBka 3aBUCHMOCTH CBOMCTB XHMHYECKUX B€IIECTB OT
CTPOCHHA aTOMOB O6p213y}OH_II/IX X XUMHYCCKHUX 2JICMCHTOB.

XapaKTepI/ICTI/IKa Ba)KHEHMIIINX THIIOB XUMHWYECKHUX CBSA3CH W
OTHOCHUTEJIBHOCTH 3TOM TUIIOJIOTHH.

OOBbsicHEHHE 3aBHCUMOCTH CBOMCTB BCIHICCTB OT UX COCTaBa U
CTPOCHHA KPUCTAJNIMUCCKUX PCIICTOK.

dopmynupoBKa OCHOBHBIX TOJIOKEHUH TEOpUH
JJIEKTPOJIMTUYECKON JTUCCOLMALMA U XapaKTEpPUCTUKA B CBETE
9TOM TEOPUHM CBOWCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCIMHEHMH.

DopMyJIMPOBKA OCHOBHBIX IOJIOKEHUN TEOPUU XUMHUYECKOIO
CTPOEHHUSI OPraHUYECKUX COECAUHEHUA W XapaKTEpPUCTUKA B
CBETE 3TOW TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHU

Baxkueiiiue BemiectBa U
MaTepHualbl

XapakTepucTuKa cOCTaBa, CTPOCHUS, CBOWCTB, IOJIYy4YEHUS U
npuMeHeHus BaxHedmux wMetauioB (IA w I A rpynm,
QIIOMUHUS, Kele3a, a B E€CTeCTBEHHO-HAy4yHOM mpoduie u
HEKOTOPBIX d-3JIEMEHTOB) U X COEIMHEHHH.




XapakTepucTuKka COCTaBa, CTPOEHUS, CBOMCTB, IOJyYEHUS U
npume- HeHusi BaxkHeumux HemeramwioB (VIII A, VIIA, VIA
Ipymnm, a Takke asora u (ocdopa, yriepoaa W KpeMmHU,
BOJIOpOJA) M HUX COeauHEHUU. XapaKTepucThka COCTaBa,
CTPOCHMS, CBOMCTB, IOJIYYCHUS M IPUMEHEHUs BaKHEHILMX
KJIACCOB YIJIEBOJOPOJOB (AJIKaHOB, IUKJIOAJIKAHOB, AJIKEHOB,
AJIKUHOB, apEHOB) U UX Han0oJiee 3HAYMMBIX

B HApOTHOXO3SICTBEHHOM TUIaHe IpeACTaBUTENEH.
AHanmornyHas XapakTepUCTHKA BAXHEUIIMX MpPEICTaBUTENICH
JIPYrUX KIJIACCOB OPraHMYECKUX COCNMHEHHWH: METaHOJNa |
9TaHOJA, CIOXHBIX J(HUPOB, KHUPOB, MBUI, AITBACTHIOB
(bopmanbieTuIOB W aleTalbleruaa), KETOHOB (aleToHa),
KapOOHOBBIX KHCIOT (YKCYCHOW KHCIOTBI, JJIsI €CTECTBEHHO-
HaygyHoro nmnpoduins mpeacTtaBuTe- Jied Jpyrux KiIaccoB
KHCIIOT), MOHOCaXapuI0B (TIIROKO3BI), JIUCaxapuJioB
(caxapo3bl), MoaUcCaxapua0B (Kpaxmasa U 1eUTH0JI036),

aQHWJIMHA, AMHHOKHUCJIOT, O€JIKOB, HCKYCCTBEHHBIX U
CHHTETUYECKHX BOJIOKOH, KAY4YKOB, MJIACTMACC

XUMHUYECKUNA  SI3BIK
CHUMBOJIMKA

n

Ucnonb3oBanne B yueOHOM W mpodeccrHoHaIbHOU
JEeSITeIbHOCTH XMMUYECKUX TEPMUHOB U CUMBOJIUKH.

Ha3Banue wu3y4eHHBIX BEHIECTB IO TPUBHUAIBHOW WJIHU
MEXIYHAPOJHOW HOMEHKJIAType M OTpaXEHHE COCTaBa 3TUX
COCTMHEHUH C TIOMOIIBI0 XUMUYECKUX (POPMYIT.

OTpakeHre XUMHUYECKUX IMPOIECCOB C MOMONIIBIO YPaBHEHHI
XUMHUYECKUX PEaKIni

XUMHUYECKUE PEaKIun

OOmbsicHeHnE CYIIHOCTH XUMHUYECKUX MIPOIIECCOB.
Krnaccupukanust XUMHYECKHX pPEAKIHHA 10  Pa3InIHBIM
NpU3HAKaM: YHUCIy M COCTaBy IPOJIYKTOB W PEarcHTOB,
terioBoMy  addexty, HampaBneHuto, (¢daze, HAUTUUHUIO
KaTalln3aTopa, U3MEHEHHUIO CTEIICHEH OKHCICHHS DJIEMECHTOB,
00pa3yIoIIMX BEIIECTBA.

YcTaHoBKa NpU3HAKOB OOIIET0 M Pa3IMYHOTO B THUIOJIOTHUU
peaKkuuii 1711 HEOPraHUYECKON U OpraHuYeCKON XUMUH.

Knaccn@nunxaunﬂ BCIICCTB M IIPOLOCCCOB € TOYKH 3PCHUA
OKHCJICHUA-BOCCTAHOBJICHM . CocraBieHue ypaBHeHI/Iﬁ
peaKHI/Iﬁ C IOMOIIBIO METOAA 3JICKTPOHHOI'O Oamanca.

OObscHEeHHEe 3aBUCHMOCTH CKOPOCTH XMMHYECKON peakluud U
NOJIOKCHHUSI ~ XMMHUYECKOTO  PaBHOBECHUS OT  Pas3iIHYHBIX
dbakTopoB

XHUMHAYECKUMN Brinmonanenue XUMHNUYCCKOT'O SKCIICpUMCHTA B IIOJTHOM
OKCIICPUMCHT COOTBETCTBUH C IIpaBHUIIaMHU 0€30ITaCHOCTH.
Ha6J’IIO)IeHI/Ie, (I)I/IKCZU_[I/IH n OIIMCAHUC PE3yJIbTaTOB
IMPOBCACHHOI'O SKCIICPUMCHTA
XuMHu4ecKas HpOBCI[eHI/Ie CaMOCTOATCIIBHOT'O IIOHCKa XHMHUYECKOH
I/IH(I)OpMaI_[I/IH I/IH(I)OpMaI_II/II/I C HCIIOJIb30BAHUECM PA3JINYHBIX HCTOYHHUKOB

(Hay4HO-TIOMYJSIPHBIX M3/1aHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHeTa).

Hcnonp3oBaHne KOMIBIOTEPHBIX TEXHOJIOTHH [T 00paboTKUM
nepefayd XMMHUYECKON MHGpopMaluu M ee MpeACTaBICHUs B
pa3nuyHbIX hopMax




PacueTsl 0 XUMHUYECKUM Ycranoska 3aBUCHUMOCTH MEXIY KayeCTBEHHOU u

dbopmynam KOJIMYECTBEHHON CTOpPOHAMU XUMHUYECKUX OOBEKTOB U
U YPAaBHEHUAM IIPOLIECCOB.
Pemenue pacdeTHBIX 3a/ad MO XUMHUYECKHM QopMyiaam Hu
ypaBHEHUSIM
[IpodunsHOE u OObsicHeHne  XMUMHUYECKUX  SBJICHHH, MPOUCXOIAIINX B
npodeccnoHAEHO pupoJe, OBITY U Ha MMPOU3BOJICTBE.
3Ha9UMOC CONCPKAHNC OnpeneneHre  BO3MOMKHOCTEH  MPOTEKaHMSI  XUMHUYECKUX

MPEBPAICHUI B Pa3JIMYHBIX YCIOBHSIX.

Colnrofenne mpaBuil SKOJOTUYECKA TPAMOTHOTO TIOBEACHUS B
OKpYKalollen cpere.

OrneHka BIMSIHUS XHUMHYECKOTO 3arpsA3HEHUS OKPYXKaromIeH
CpeJbl Ha OpTaHW3M YeJIOBEKa M JIPYTHE KUBBIC OPraHU3MBI.

Cobmtoienne npaBui 0€30MacHOr0 OOpaIeHUs! ¢ TOPIOUUMHU U
TOKCHYHBIMU BEIIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM.

[ToaroToBka pacTBOPOB 3a/laHHON KOHIIEHTpALlMU B OBITY U Ha
MIPOU3BO/ICTBE.

Kputnueckas OIlEHKa JTOCTOBEPHOCTH XUMHUYECKOU
WH(pOPMAITUH, TTOCTYTAOMIECH U3 Pa3HBIX HUCTOYHUKOB

YYEBHO-METOAUYECKOE U MATEPUAJIBHO-
TEXHUYECKOEOBECIIEYEHHUE ITPOI'PAMMBbI YYEBHOU JUCHHUITJIMHBI

OcBoeHne mporpaMMbl y4eOHOW AMCHUIUIMHBI «XHMHUSD» TpEANoiIaracT Haludue B
npodeccuoHaNbHOM  00pa30BaTeNLHON  OpraHM3allui, peATH3yIIIe 00pa30BaTEIbHYIO
nmporpamMmy cpemHero oomero ooOpaszoBanus B mpenenax ocBoenums OIIOIT CIIO na 0Gaze
OCHOBHOTO 001mero oOpa3oBaHus, KaOWHETa XUMUU C Jlaboparopwel u 1abOpaHTCKOM
KOMHATO, B KOTOPOM MMEETCSI BO3MOKHOCTh 00€CIIeUnTh CBOOOIHBIN TOCTYIl B MIHTEpHET BO
BpeMsl yUEOHOTO 3aHSTHS U B IEPHUOJI BHEYYCOHOM JIEATEIILHOCTH 00YJarOIUXCSl.

[Momemenne kaOWHETa  JOJDKHO  YIOBJICTBOPATH  TpeOoBanusM  CaHUTAapHO-
anuaeMuoorudeckux mnpasun U HopmatuBoB (CanlluH 2.4.2.2821-10) u ObITH OCHAIICHO
TUNIOBBIM  O0OpY/ZIOBAaHMEM, YyKa3aHHbIM B HACTOSANIMX TPEOOBaHWIX, B TOM YHCIE
CTCIUAM3UPOBAHHON y4eOHOUW MeOelnbl0 M CpeACTBaMU OOYYCHUSs, JTOCTATOYHBIMHU JUIS
BBITIOJTHEHUS TPEOOBaHHUH K YPOBHIO MOJATOTOBKH 00YYarOIIUXCS.

B kabuHere MOKHO OBITH MYJIBTUMEAUHHOE 00OPYHOBaHHE, MOCPEICTBOM KOTOPOTO
YYaCTHHUKH 00pa30BaTeIbHOTO MPOIecca MOTYT MPOCMATPUBATh BH3YaIbHYIO HH(POPMAIIHIO 110
XHMUH, CO3/1aBaTh IPE3CHTAIINH, BUJICOMATEPUAIIBI H T. II.

B cocraB y4eOHO-METOIMYECKOTO M MaTepHaIbHO-TEXHHUYECKOTO OCHAIIICHHS KaOUHEeTa
XUMHUU BXOJAT:

. MHOTO(YHKIIMOHATBHBIA KOMIUIEKC MPENOIaBaTENs;

. HaTypallbHbIe 0OBEKTHI, MOJIENH, TPUOOPHI ¥ HAOOPHI ISl TOCTAHOBKU
JEMOHCTPAIIHOHHOTO U YYEHUYECKOTO SKCIIEPUMEHTA;

. NevaTHbIe U SKPAaHHO-3BYKOBBIE CPEACTBA 00YUEHNUS;

. CpeICTBa HOBBIX MH(OPMAIIMOHHBIX TEXHOJOTHH;

. PEaKTHBHI,

. NepPEeYHN OCHOBHOMW U JIOTIONHUTENHHOM yUeOHOM TUTepaTyphl;

. BCIIOMOTaTeNbHOE 000PYAOBaHNE U UHCTPYKIIHH;

. OuOIMOTEeYHBIN (HOHI.

B Oubmuoteunslii ¢GoOHJ BXOIAT Y4YEOHHKH U y4eOHO-METOJIUYECKHUE KOMILIEKTHI
(YMK), pexkoMeHIOBaHHbIE WJIM JOIYLIEHHbIE A WCHOJb30BAHUSA B NPOPECCHOHATBHBIX
00pa30BaTeNIbHBIX OpPraHU3alMAX, PEATU3YIOUIMX O00pa30BaTENbHYI0 HPOTpaMMy CpPEIHEro
obmero obpazoBanus B mpeaenax ocBoeHuss OIIOIT CIIO wa 6a3e OCHOBHOTO OOIIETO




oOpa3oBaHUsI.

bubnuoreynpii  GOHA MOXKET OBITh JIOTIOJHEH XHMHYECKOW OSHIIUKIIONEIUCH,
CIPaBOYHUKAMHU, KHUTAMHU JIJISl YTEHUSI 110 XUMUHU.

B mporiecce ocBoeHUs POrpaMMbl yIeOHON AUCIUTUTHHBI «XHUMHSD CTYACHTHI JOJKHBI
MMETh BO3MOXHOCTB JIOCTYIA K JJICKTPOHHBIM y4EOHBIM MaTepHaliaM 10 XUMUU, UMEIOITIMCS
B CBOOOJHOM JOCTyne B ceTu MHTEepHET (RJIEKTPOHHBIM KHHUTaM, MPaKTHKyMaM, TecTaM,
marepuaiam EI'D u np.).

Peanuszanus nporpaMMel yueOHON JUCHMILIMHBI IIPEAIOIAracT Haluyue:
Aynuropusi Ne 244 «Kabuner xumum»

[TapTsl ABymMecTHBIE — 18 mmIT.
Crynbs yueHnueckue — 48 mr.
Cron yuntenbCkuid — 1 miT.
Cron KOMITBIOTEPHBIN € MOJCTAaBKOM MOJ KJIaBUATYpy M MOJICTaBKOM O]l CUCTEMHbIN
650K — 12 .
[Ipoextop — 1 .
Jlocka aynutopHasi HacTeHHas — | 1mT.
Tpubyna — 1 mir.
WNHrtepakTuBHas qocka — 1 mrT.
Kommnerorep — 12 mr.
Hoyr6yk — 1 mit.
KapHusel okoHHBIE — 2 TIIT.
Kanro3u — 2 .
[Tepuonnueckas cucreMa XxuMudeckux anemeHToB J[.M.Menneneesa — 1 mr.
[lepeuens mporpaMMHOTO 0OeCTIeYeHHUS:
Kaspersky Endpoint Security mis 6usneca — Crammaptaeiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence
Oneparnuonnas cuctema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB
11.0.08
7-Zip 9.20
Microsoft Office [Ipodeccuonanphsiii moc 2007

Peanmamm IIporpaMmbl y‘le6H0fI JUCHUILIUHEI IIPEATIOJIaracT HaIn4ue:

AKXTOBBIH 3all.

[lepeueHb OCHOBHOTO 00OPYIOBaHHUS:
Crynbs - 138 mwir.

Ckambs yueHnueckas - 1 mr.
Crout st ipernojgaBatesis - 2 1.
Cryn s npenonasarens - 1 mr.
[IpoeknoHHbIi SKpaH - 1 mT.
HoytOyk — 1 mir.

Konounku — 4 mr.

Kagenpa — 1 mr.

ONoGa~LNE

[Tepeuens mporpaMMHOTO OOECTICUEHHUS:

Kaspersky Endpoint Security mms 6usneca — Cranmaptusiii Russian Edition. 1500- 2499
Node 1 year Educational Renewal License

Oneparnuonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187, 00 MB
11.0.08

7-Zip 9.20



Microsoft Office [Ipodeccuonansusiii mioc 2007

bubnmoTteka, YnTaNbHBIN 3a11 ¢ BBIXOJOM B ceTh IHTEpHET.
[lepeyeHb OCHOBHOTO 00OPYAOBaHUS:
1. Cron-104 mr.
2. Ctyn — 104 .
3. Komnbrorep PentiumDCES5700\DDR2 RWLG c¢ Bbixomom B cetb  «MHTepHET»,
KJIaBUaTypa, MbIIIb — 25 IIT.
4. KoMmploTepHbIi CTOT — 23 11T.
Kadempa — 1 mr.
Posinp — 1 .
Mkad — 1.
BricTaBouHBIi cTemnax — 8 mT.
Tenesuzop — 1 mr.

©ooNo G

[Tepedyens mporpaMMHOTO 0OECIICUEHUS:

1C:Ilpennpusitue 8.2 (8.2.18.61) yuebHas

Adobe Photoshop CS3

Adobe Dreamweaver CS3

CoreIDRAW Graphics Suite X3

Omneparnonnas cucrema Microsoft Windows Vista Business Russian

Nero 8

OnepannonHas cucreMa «AiabT OOpa3zoBaHue»

Kaspersky Endpoint Security mist 6msneca — Crammaptabiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Aymutopus Ne 207 «[Tomemienue yist CaMOCTOSATETHLHON pabOThl 00YJarOIIHXCS.
[lepeueHr OCHOBHOTO 00OPYIOBaHMUS:

Kpecno — 11 mrr.

Cron maboparopusiii — 10 miT.

Cryn npenogaBatesns — | mr.

Komrmbrorep ¢ BO3MOXHOCTh OAKIIOUEHHS K ceT MHTepuet — 10 mT.
KommytaTop — 2 mr.

ocoukrwhE

[Tepedyersr mporpaMMHOTO OOECTICUCHUSI:

Omnepanmonnas cuctema Microsoft Windows 10 Profession

Autodesk AutoCAD 2019

Autodesk Fusion360 2019

Autodesk Maya 2019

Adobe creative cloud

Adobe Dreamweaver 2020

Adobe Photoshop 2020

Adobe Illustrator 2020

Adobe Premiere Pro 2020

Adobe Media Encoder 2020

Corel DRAW 2019

Kaspersky Endpoint Security nms  6usneca — Cranmaptabiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

Microsoft Office ITpodeccronanshslii miroc 2007



PEKOMEHAYEMASA JINTEPATYPA

OcHosuvle UCMOYHUKIL:

1. Xumus. 10 kmacc : yueOnuk : 6a3oBbiii ypoens / O. C. I'abpuensH. — 9-¢ Uz,
crep. — Mockaa : [Ipocemenue, 2021. — 191 c. — 86 k3.
2. labpuensu, O. C. Xumms. 11 kmacc : ydeOHuK : Ga3oBwiii ypoeHb / O. C.

I'abpuensn. — 8-e m3x., crep. — Mocksa : [Ipocsenienue, 2021. — 223 c¢. — 86 9k3.

ﬂOl’lO]lHume]leble UCMOYHUKU.

1. Xumusg. 10 xmacc : yueOHuUK : yriyOneHHblil ypoBeHb / B. B. Epemun, H. E.
Ky3bpmenko, B. U. Tepenun [u ap.] ; mox penakuueii B. B. Jlyauna. — 8-¢ u3a., crep. — Mocksa :
[Ipocsemienue, 2021. — 446¢. — 80 7k3.

2. Xumus. 10 xnace : yrinyonéHHslii ypoBeHs : yueOHuk / B.B. Epemun [u ap.] ; nmox
penakumeir B.B. Jlynuna. — 6-e wm3m., mepepab. — MockBa : [pocda, 2019. — 446 c. -
(Poccuiicknii yuebHuk : PY). — 22 3k3.

3. Xumus. 11 xnace : yrinyonéuuslii ypoBess : yueOHuk / B.B. Epemun [u ap.] ; nox
penakumeir B.B. Jlyamna. — 6-¢ wm3m., mepepad. — Mocksa : [poda, 2019. — 477 ¢. —
(Poccwuiickwmii yaeOHuK : PY). — 22 3K3.

4, lNa6puensu, O.C. Xumus. 10 xkmacc [Tekcr] : yriyOneHHBIH yPOBEHD : yU4eOHUK /
O.C. T'adbpuensn, N.I'. Octpoymos, C.1O. [Tlonomapes. — 6-¢ m3xd., crep. — Mockga : [[poda,
2018. — 368 c. — (®I'OC) (Poccuiickmii yaeOHHK). — 10 3K3.

5. lNabpuensu, O.C. Xumus. 11 kmacc : yrinyOneHHbId ypoBeHb : yueOHuk / O.C.
labpuensu, I'.I'. JIsicoBa. — 5-¢ m3x., crep. — Mocksa : [lpoda, 2018. — 398 c. — (PI'OC)
(Poccuiicknii yaeOnuk). — 10 3k3.

Hnumepnem-pecypcuol:
1. Emunas xosuiekuus IU@POBBIX 00pa3oBaTEIbHBIX pecypcoB. — Pexum cBOOOIHOTO
noctyma: http://school-collection.edu.ru
2. ManyiuioB A.B., PoguonoB B.M. OcHoBbl xumuu. — PexxuM cBOOOJHOTO IOCTYyma:
http://www.hemi.nsu.ru/index.htm
3. Ilepuoauueckas cUCTeMa SJIEMEHTOB: KOJUICKIUS 3JEMEHTOB. — Pexum cBOOOIHOTO
nocryma: http://www.periodictable.ru/

CpencTBa KOMMYHUKAITUH JJIs IPOBEJCHUS OHJIAWH- U 0()JIaiiH yPOKOB
JIHeBHUK.pY
BxkonTtakre

Zoom

> w b

Google hopma

ObpasoBarenbHble M1aTGOPMBI I TPOBEACHUS OHJIAMH- U 0(IaliH 3aHATHI:
JIHEBHUK.PY
POII
Pemy EI'D

Sxiacc

o~ e

interneturok.ru
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OCOBEHHOCTH OPTAHU3AIINU OBPA3OBATEJIBHOI'O TPOLHECCA JJIA
NHBAJINIOB ! JINL C OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbS

OOydyeHne WHBAIWAOB W JIMIl C OTPAaHHMYCHHBIMU BO3MOXHOCTSMHU  37J0POBBS
OCYIIECTBISIETCS B COOTBETCTBUH C:

[lopsiakoM oOpraHu3alMi ¥ OCYHIECTBICHHS 00pa30BaTENbHOM JAEATEIBHOCTH  TIO
o0Opa3oBaTelIbHBIM ~TIpOrpaMMaM cpefHero mnpodeccuonanpHoro obpasoanus ([Ipukas
MunucrepcTBa o0OpazoBanus u Hayku PO ot 24 aBrycra 2022 r. Ne 762);

MeTtoauyecKuMH PEKOMEHIAIMSIMHE TI0 OpraHu3aluy 00pa30BaTENFHOIO TIpolecca JUis
0OyUYeHUsI MHBATUJIOB | JIMI] C OTPAaHUYCHHBIMU BO3MOKHOCTSAMH 3I0POBbsI B 00pa30BaTEIIbHBIX
OpraHu3alusaX BBICHIETO OOpa30BaHMs, B TOM YHCIIE OCHAIIEHHOCTH 00pa30BaTEIbHOTO
niporiecca (yrBepxkaensl 08.04.2014 r. Ne AK-44/058H);

TpeGoBanusIMU K OpraHu3aniud 0O0pa3oBaTEIBLHOTO Mpolecca sl O0yUYeHUs] MHBAIUIOB U
JUI] ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBBSI B MPO(ECCHOHATBLHBIX 00pa30BaTEIbHBIX
OpraHu3aiusx, B TOM 4YHCI€ OCHAIIEHHOCTH O00pazoBaTeNbHOro Imporecca (yTBepKICHBI
26.12.2013 Ne 06-24128H).

MeToauyecKUMH PEKOMEHAAIMSIMHU 110 pealu3aluil  00pa3oBaTeNbHBIX MPOTPaMM
cpemHero TMpoQEeCCHOHATBHOTO 00pa3oBaHus © MPO(ECCHOHATBLHOTO OOYYeHHS JHUI[ C
WHBAJTUTHOCTHIO ¥ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS C TIPUMEHEHUEM SJICKTPOHHOTO

oOyueHusi U TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH (YTBEp>KIeHBI MUHIIPOCBEICHUS
Poccun 10.04.2020r. Ne 05-398).



JUCT BHECEHUS N3MEHEHUM

Homep Tekcr u3mMeHeHus [IpoTokon 3acemanus Kadenpbl
U3MEHEHUs Ne [Hara
2021 — 2022 yueOHbIii TOJ
1.
2.
2022 — 2023 yueOHsIii TOJ
1. Paszzen «OcobeHHOCTH OpraHu3aliu 1 30.08.2022

00pazoBaTeNbHOr0 poIiecca il HHBAJMIOB U
JIVIL C OTPAHUYECHHBIME BO3MOXKHOCTSIMH
3I0pOBBS» HM3JIOKHUTH B CIEAYIONIEeH penakuun 24
aBrycta 2022 r. Ne 762 Ilopsiiok opraHu3aiuy u
OCYIIECTBICHUS] 00pPa30BaTEIbHOI JIeITENbHOCTH
1o 00pa3oBaTebHBIM IPOTPaMMaM CPEITHEro
npodeccruoHanbHOro oopasopanus (I1pukas
MunuctepcTBa o0pa3zoBanus u Hayku PO ot 24
aBrycta 2022 r. Ne 762)
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