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CorracoBaHa Ha 3aceqaHNuU
METOINYECKOT0 OO BEINHEHUS

00111e00pa30BaTEIbHBIX
JIUCLUATUINH
[Iporokom Ne
Ot « » 20 r
IIpencenarens MO

(Bopxesa B.I.)

Pa6ouas nporpamma OV /1.13 «Xumus» paspaboTaHa Ha OCHOBE:

- deepanbHOrO rOCYAaPCTBEHHOTO 00Pa30BaTEILHOTO CTAHIAPTa CPEITHETO
0011ero oopa3oBaHus (YTBEPIKACHHOTO MPUKa3oM MUHHCTEpPCTBA 00pa30BaHUs U
Hayku PO (mpuka3 Nel1569 ot 09.12.2016 1.));

- IlpumepHO#t OCHOBHOW 00pa30BaTEIBHOM MPOTPAMMBI CPEAHETO OOIIEro
oOpa3oBaHMsl, OAOOPEHHOHN peleHneM ¢GeaepalbHOro y4eOHO-METOANYECKOrO
oObeauHeHUs 1o 001eMy 00pa3oBaHuo (MpoTokoJ OT 28 utoHsa 2016 r. Ne2/16-3).

- PexkoMmeHnmanuii 1O OpraHu3aldyd TOJYYEHUS CpPEIHEro  OOIIEro
oOpa3oBaHHs B IMpeAeax OCBOCHHS OOpa30BATENbHBIX MPOrPAMM CPEIHETO
npodeCCUOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOI'O OONIEro OOpa3oBaHUS C
yuetoM TpebdoBanuit ®I'OC u nomydaemoii npodeccun minm crnenuanbuoctu CI1O

(muceMo [lemapTaMeHTa TOCYJapCTBEHHOW TMOJUTHKH B cdepe MOATOTOBKU
pabouux kanapos u 1O Munoopuayku Poccun ot 17.03.2015 r. Ne06-259);

- [IpumepHO#i mporpaMMbl 00IIE00pPa30BATENBHOM AUCITUTUIMHB « XUMUS,
onobpenHoit Hayuno-metonumyeckum coBeTtoMm lleHTtpa mnpodeccruoHaabHOro
obpazoBanus ®I'AY «OUPO» u pekoMeHIOBAaHHOM ISl peai3allii OCHOBHOM
npodeccuoHalbHOM o00pa3oBarenbHO mporpammbel CIIO Ha 06a3e OCHOBHOTO
oO1mero oOpa3oBaHus ¢ MOJYYEHHEM cpeHero oodiero obpazoBaHus (MPOTOKOII
Ne2 o1 26.03.2015 r.);

- Yye6noro mnana I'BITOY PO «bBTXKTuC» um. I'epost Cosetrckoro Coro3za
[T A. TTomoBuukoy» 1o nmpodeccun CI10: 43.01.09 «IToBap, KoHIUTEPY.

Opranuszanus pa3padoT4YuK: TOCYJAPCTBEHHOE OFOKETHOE MPOGeCCHOHAIBHOE
oOpazoBarensHOe YyupexknaeHne PocroBckodt obOnactu «batalickuii TEXHUKYM
JKEJIE3HOJJOPOKHOTO TPAHCIOPTA W CTPOUTENbCTBa» UMEHU ['epost CoBETCKOro
Coroza I[1.A. TTo1OBUHKOY.

Pazpa6orumnk: B.M1. BopxeBa — mpemogaBarens BbICIICH KBamu(DUKAITMOHHOU
KaTEropuu.



COILEPKAHHUE
. TIACIIOPT ITPOTPAMMBI YUEBHOU JJUCITATTIIMHEI

. CTPYKTYPA 1 COJIEP)KAHUE YUEBHOM
JIUCLATUIAHBI

. VCJIOBUS PEAJTIN3ALIMU YUYEBHOU JUCIATIIVHBI

. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHM1
YYEBHOU AV CIAITIIMHBI



1. IACHIOPT IIPOI'PAMMBbBI YYEFHOH JUCHUIIINHBI
OV .13 «Xumus»

1.1. O61acTh NPUMEHEHUS] TPOTPAMMBI

[Iporpamma oOmieoOpa3zoBarenbHOil  yueOHOM aucuumuiiabl - OY1.06
«XuMus» TpenHa3HaueHa I W3YYEHUS XUMUU B TNPO(ecCHOHAIbHBIX
oOpazoBatenpHblx  opranmzamuax CIIO, peanu3yromux 00pa3oBaTeIbHYIO
nporpamMmy cpenHero oOmero oOpa3oBaHHsS B IpeaesiaXx OCBOCHHUS OCHOBHOI
npodeccuonansHoi oOpazoBatensHoil mporpammel CITO (OITOIT CIIO) na 6a3ze
OCHOBHOTO 00111ero 00pa30BaHus MpU NOATOTOBKE KBATN(UIIMPOBAHHBIX PabOYHX,
CITy>KaIllUX €CTECTBEHHO-HAYYHOTO MPOHIIS.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpegnero oodiero
o0pa3oBaHus, MPEABABISIEMBIX K CTPYKType, COACpPKaHUIO U pe3ysibTaram
OCBOCHHMSI YI€OHOU MUCIUTIINHBI « XUMUS» U B COOTBETCTBUU ¢ PexomeHmanmsiMu
110 OpTraHU3aIlMH TOTYYSHHS CPEAHEro 001ero o0pa3oBaHus B IMPEIEIax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATIBEHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO  oOmiero oOpa3zoBanus C yderoM [lpumepHOii  OCHOBHOM
o0pa3oBaTeIbLHON MpOrpaMMbl  CpPEeIHEro o0Iiero oOpa3oBaHUs, OJOOPEHHOMN
pemieHreM (deneparbHOro yueOHO-METOJUYECKOTO OOBEAMHEHUS IO O00IIeMy
oOpa3oBaHuio (MpoTokoi ot 28 uroHs 2016 1. Ne 2/16-3).

Conepxxanue nporpamMmbl  «XHMHUS»  HANPaBICHO HA  JIOCTH)KEHHUE
CICIYIOIIUX 1eJIe:

. dbopmupoBaHUe y OOy4YarOUIMXCS YMEHHUS OIEHUBATh 3HAYUMOCTh
XAUMHYECKOTO 3HAHUS JJIS1 KaXKJI0TO YEJIOBEKA;

. (dbopMHpoBaHUE y 00YYaIOIIUXCS UEJOCTHOIO MPEACTABICHHS O MUPE
U POJIM XHUMHUHU B CO3JAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHUHBI MUDA;
YMEHHSI OOBSACHATH OOBEKTHI M MPOLECCHl OKpY’KaIOLIEH NeHCTBUTEIBHOCTH —
IIPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM, TEXHUUYECKOW CpEIbl, — HMCHOJBb3YS IS
ATOTO XUMUYECKUE 3HAHUS,

. pa3BuTHEe Yy OOydaroluXcsi yYMEHUH pasznudarh (akThl M OLCHKH,
CPaBHUBATh OLICHOYHBIE BBIBObI, BUJIETh UX CBSA3b C KPUTEPUIMU OLICHOK U CBA3b
KpUTEPUEB C ONpENeNEHHOM CHUCTEMOM IIEHHOCTeH, (opmynupoBaTh U
00OCHOBBIBaTh COOCTBEHHYO MO3UIIHUIO;

. npuoOpeTeHne 00yJaromMUMUCS OIbITa PAa3HOOOPA3HOM JAEATEIbHOCTH,
OMbITa TIO3HAHUS W  CAMOIIO3HAHMS; KJIIOYCBHIX  HABBIKOB, HWMEIOIINX
YHUBEPCAIbHOE 3HAYEHHE IS pPa3IUYHBIX BHUIOB JEATEIHLHOCTH (HABHIKOB
pemieHust TMpoOJjeM, TPHUHSATUS pEHICHUM, I[IOMCKa, aHalM3a U 00padOTKH
uH(OpMaIMi, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEPCHHM, HABBIKOB
COTPYJHHUYECTBA, HABBIKOB 0e30MacHOro oOpalleHusi ¢ BellecTBaMU B
MOBCEIHEBHOM KHU3HN).

B nporpammy BKJIIOYEHO COAEp)KaHHME, HaNpaBieHHOE HAa (HOPMHUPOBAHUE
y CTYJIEHTOB KOMIIETCHIINI, HEOOXOIUMBIX NiJisi kKadecTBeHHOro ocBoeHus OITOIT
CIIO na 06a3e OCHOBHOTO 00IIEro 0OOpa3oBaHUS — MPOTPAMMBI TOJATOTOBKHU
KBATM(PUIUPOBaHHBIX padounx, cayxamux (ITIIKPC).



Obwas xapaxmepucmuka yueonou oucyuniunol OVJ[. 13 «Xumusay

XUMHS — 3TO HayKa O BEIIECTBAX, MX COCTaBE U CTPOCHHUH, O UX CBOMCTBAX
U TPEBPAILEHUSAX, O 3HAYCHUU XUMHUUYECKHX BEIIECTB, MATEPUAJIOB U MPOIIECCOB B
MPAKTHUECKOH JEeATeIbHOCTH YEeIOBEKA.

Conep:xanue 0011e00pa30BaTEIbHON  yU€OHOW JUCHUIUIMHBL «XUMUSD)
HaIpaBJeHO Ha  YCBOGHUE OOYYAIONIMMHCS OCHOBHBIX MOHATHM, 3aKOHOB U
TEOpUl XUMHUHU; Ha OBJIAJICHUE YMEHUSIMHU HAOJIOJATh XUMHUYECKUE SIBICHUS,
IPOBOJAUTh XMMHYECKUW OJKCHEPUMEHT, MPOU3BOAUTH  pacu€Tbl Ha OCHOBE
XUMHUYECKUX (POPMYIJI BEIIECTB M YPABHEHUN XUMUYECKUX PEAKIUH.

B mpouecce wu3ydeHUss XUMUU Y oOydJaronmxcsi  pa3BUBAIOTCS
MO3HABATENIbHbIE WHTEPECHl U MHTEIUICKTyalbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEIFHOM ~TMPHOOPETEHUsT 3HAHUKW 1O XHUMHM B COOTBETCTBUU C
BO3HMKAIOIIMMU  >KM3HEHHBIMU  MpoOJieMaMH, BOCHHUTBIBACTCS  OepekHOE
OTHOUIIEHUS K MPHUPOJIe, MOHMMaHHUE 3I0pOBOro oOpasa >KM3HU, HEOOXOJUMOCTH
NpeIyNpexKICHUs SBICHUIN, HAHOCIIIUX BpPE 30POBBI0 M OKpPYXKAIOIIEH cpene.
OHM OCBaMBaIOT MPHEMBI TPAMOTHOTO, 0€30MaCHOTO MUCIOIB30BAHUS XUMUYECKUX
BEUIECTB M MaTE€pUaJIOB, NPUMEHSAEMbIX B OBITY, B CEJIbCKOM XO34WCTBE U Ha
IIPOU3BOJICTBE.

[Ipy CTPYKTYpUPOBaHUM COJAEpKAHUS O0O0IIE00pa30BaATENbHOW YUEOHOU
JUCHUIUIMHBl YUYUTHIBAJIACh 0OBEKTUBHASI PEAIbHOCTh — HEOOJIBIION 00BEM YacoB,
OTITYILIEHHBIX HA U3yYE€HUE XUMUH, U CTPEMIIEHUE MAKCUMAaJIbHO COOTBETCTBOBATh
uaessM  pasBuBamomero oOyudeHus. [loatomy  TeopeTHueckue  BOMPOCHI
MaKCHMaJbHO CMEIIEHbl K Havally HW3yYeHUs AUCUUIUIMHBI, C TEeM, YTOOBI
nociaeayomuil (GakTHYeCKui MaTepual paccMaTpUBaJICS HA OCHOBE M3YyUEHHBIX
TEOPHU.

Peanuzamnus neAyKTMBHOTO TOIXOJa K HM3YyYEHHUIO XWMHUU CHOCOOCTBYET
pPa3BUTHIO TAaKUX JIOTHUECKHX OMNEpaluid MBIIUICHUS, KaK aHalu3 W CHUHTE3,
0000IIeHNe W KOHKPETH3alMs, CpaBHEHHE W aHAJIOTHsS, CHUCTEMaTH3alus M
KJaccuduKanus u Jip.

[Ipu ocBoenun mnpodeccuii CIIO ecrecTBeHHO-Hay4HOro MpoQuiIs
poecCHOHANBHOTO 00pa30oBaHusl XUMHs M3y4daeTcsi Oojee yriayOJeHHO,  Kak
npoduabHas yuyeOHas TUCIUILUINHA.

Crenu¢mka u3ydeHUs] XUMHUU TIPU OBJIAJICHUH TPOPECCUSIMU €CTECTBEHHO-
Hay4yHOro npo¢uisi OTpakeHa B KaxJIoi Teme pasnena «CopepkaHue ydeOHOU
TuciuIUIinHeY B pyoOpuke «lIpodunshHbie U npodeccrnoHanbHO-3HAYNMbBIC
AJIEMEHTHI COJEPKAHUA». DTOT KOMIIOHEHT pealu3yercs NpU WHAUBUAYAIbHON
CaMOCTOATENbHON paboTe oOywaromuxcsi (HanmucaHue pedepaToB, MOITOTOBKA
COOOIIICHM, 3aluTa TMPOEKTOB), B TMpoIEecce Y4YEOHOW NEeATeNTbHOCTH IO
PYKOBOACTBOM IIpernojaaBaresisi (BBIIOJHEHHE XUMHYECKOIO OJKCHEPUMEHTa —
7a00paTOPHBIX  OMBITOB M  MPAaKTUYECKHMX pabdoT, pelieHne MPaKTHKO-
OPUEHTHPOBAHHBIX PACUETHBIX 337a4 U T.1I.).

B mpouecce u3yuyeHUS XUMHUHM TEOPETUUYECKHE CBEIACHHS JOTOJHSAIOTCS
JEMOHCTPALUSIMH, JTAOOPATOPHBIMHU OIBITAMHA M TMPAKTHUYCCKUMU 3aHSTHUSIMH.
3HAYUTENBHOE MECTO OTBOJUTCS XMUMHUYECKOMY OSKcrmepuMeHTy. OH OTKphIBaeT
BO3MOXXHOCTh (popMmupoBaTh y OOydYalOIIUXCS  CHCNHAIbHBIE TPEIMETHBIE
yMEHUS: paboTaTh C BEIIECTBAMH, BHITIOJHATH MPOCTHIE XUMUUECKHUE OTBITHI, yUUT



0e30macHOMY U DKOJOTHYECKM TPaMOTHOMY OOpAaIlleHHI0O C BEIIECTBAMH,
MaTepHaJIaMH | MPoIieccaMu B OBITY M Ha POU3BOICTBE.

Jlns opraHuzaiuu BHEAyJAUTOPHOW CaMOCTOSITEIbHOM palOOThl CTYIEHTOB
MPEJCTaBJICH NPUMEPHBIM IMepeueHb pedeparoB (AOKIAIOB), WHIUBUIYATBHBIX
MTPOEKTOB.

B mpormecce m3ydeHus XuMuu BakHO (opmMupoBaTh HHGOPMAIMOHHYIO
KOMIIETEHTHOCTh oOyuarommuxcs. [loaToMy mpu opraHuzaiuyd CaMOCTOSTEIbHOU
paboThl aKIIEHTUPYETCS BHUMAaHHE OOY4YaroONIMXCS Ha MOUCKe WHGOpPMAIlUU B
cpencTBax Macc-meaua, MHTepHeTe, B y4eOHOW W CHEIMATBHOW JUTEpAType C
COOTBETCTBYIOIIUM O(OPMIICHUEM U MPEJCTABICHUEM PE3YIbTATOB.

N3yuenue 00111€00pa30BaTeIbHON  YYCOHOM JUCHMIUIMHBI  « XHUMHS)
3aBepIaeTCs MOABEACHUEM UTOTOB B (hOpME IK3aMeHa B paMKaX MPOMEKYTOYHOU
arTecTaluu ctyfaeHToB B mpouecce ocsoenus: OITOII CITIO (IITIKPC).

1.2. MecTo y4yeOHO# JUCUMILUIMHBI B CTPYKTYpe OCHOBHOW npogeccuoHaIbLHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI:

VYyeOHast TUCUMIUIMHA « XUMUSD» SBIAECTCA YYEOHBIM MIPEAMETOM I10 BEIOOPY M3
oOsi3aTtenbHONM mpeaMeTHON oOnactu «EctectBennbie Haykum» PI'OC cpemnero
oO1iero oOpa3oBaHus.

VYyeOHast AMCHMIUIMHA «XUMHsD» HU3ydaeTcs B oO1eo0pa3oBaTeIbHOM IUKIIE
yuebHoro OITOIT CTIO na 6a3e ocHoBHOro oo6iiero oopazopanusi (IIITKPC).

B yue6nsbix manax [IITKPC Mecto yueOHOM AUCIUIUIUHBI « XUMUS» B COCTaBE
001eo0pa3oBaTeNbHbIX YYE€OHBIX JUCHUIUIMH IO BBIOOPY, (OPMHUPYEMBIX H3
o0s3aTenbHbIX NpeaMeTHbIX obnacteit ®I'OC cpennero obiiero oopazoBaHus, s
npodeccuit  CIIO  ectecTBeHHO-HayyHOTO Tpoduiiss  MPodecCHOHATBHOTO
oOpa3zoBaHus.

1.3. leau u 3aga4u y4eOHOM AMCUMILIMHBI — TPe0OBaHUS K pe3ybTaraM
OCBOCHUSA YUeOHOM IMCIHUTIIHHbI:

B pesynbrate ocBOeHUS Y4EOHOM IUCHUIUIMHBI «XUMHUS» OO0Yy4aroIIuiics
JOJDKEH YMETh:

Ha3bIBATh: W3YUYCHHBIE BENIECTBA MO TPUBUAIBHOW WM MEXKIYHAPOIHOU
HOMEHKJIATYypE;

OmpeaeATh: BAJICHTHOCTh U CTEIEHb OKUCICHHS XUMHUYECKUX 3JIEMEHTOB, THII
XUMHYECKOW CBSI3M B COCAMHEHUSIX, 3aps]l MOHA, IMPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, TUIl KPUCTAJIMYECKON PELIETKHU, XAPAKTEP CPEAbl B BOAHBIX PacTBOpPaAX,
OKHUCJIUTEJb WU BOCCTAHOBHUTEIb, HAIIPABICHUE CMEIICHUS PAaBHOBECUS I0J
BIUSHAEM Pa3IMYHbIX (AKTOPOB, H30MEPhl M TOMOJIOTH, MPUHAIJICKHOCTh
BEIIECTB K Pa3HbIM KJIACCAM HEOPTaHUYECKUX W OPraHUYECKUX COEIWHECHUN;
XapakTep B3aMMHOTO BIIMSHUS aTOMOB B MOJIEKYJAaX, THUIIBI pPEaKUld B
HEOPraHUYECKOU U OPraHU4YECKOU XUMUH;

XapaKTepu3oBaThb: S-, P-, O-ameMeHTHl 1O WX MOJOXeHHI0 B Ilepuoaudeckoi
cucteme .M. Menaeneena; oOIe XUMHUISCKHUE CBOMCTBA METAINIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPTraHUYECKHX M OPTaHUYECKUX COCIMHEHHI; CTPOCHHE U



CBOMCTBA OpPraHWYECKUX COEIWHEHUN (YTIeBOJOPOJIOB, CHUPTOB, (PEHOJIOB,
aJbJIETU0B, KETOHOB, KAPOOHOBBIX KUCIIOT, aMUHOB, aMUHOKHUCIIOT U YTJIEBOIOB);
00BSACHATH: 3aBUCUMOCTh CBOMCTB XMMHUYECKOTO AJIEMEHTa U 00pa30BaHHBIX UM
BEUIECTB OT mnosiokeHuss B llepumommueckon cucreme JI.MI. MeHnneneena;
3aBUCHUMOCTh CBOMCTB HEOPIaHMYECKHX BEIIECTB OT HMX COCTaBa U CTPOCHUS.
[Ipupony XuMHUYECKOW CBs3M (MOHHOM KOBAJE€HTHOM, METAUIMYECKOU W
BOJIOPOJIHOM), 3aBUCUMOCTh CKOPOCTH XUMHYECKOH pEaKIUu OT pPa3IuYHBIX
(GaKkTOpOB, W TOJOKEHUE XUMHUYECKOTO PAaBHOBECHS OT PAa3IMYHBIX (HaKTOPOB,
PEaKIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COCTUHECHUIA OT CTPOSHUS UX MOJICKYT;
BBINOJIHATh XUMHYECKUN JKCIEPUMEHT: [0 PACMO3HABAHHUIO BaKHEUIIINX
HEOPraHUYECKNX W OPraHWYECKUX COCAWHEHUW;, TMOJYYEHHI0 KOHKPETHBIX
BEIIECTB, OTHOCSIIIMXCA K U3YYEHHBIM KJIaCCaM COEJIMHEHUN;

OCYILIECTBJIATH  CAMOCTOSITENIbHBIM  TMOWCK XUMHUYECKOW HWHGOpMallUUu  C
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX HW3JaHUM,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  WHTepHeTa);  UCHOJIb30BATh
KOMITBIOTEPHBIE ~TEXHOJOTHMH I  O0paOOTKM U Mepefayd  XUMHUYECKON
UH(OpMAIUK U €€ MPEJCTABICHUS B Pa3IU4HbIX (POpMaX;

pelmaTh: pacyeTHBIC 3a/1a4d 110 XUMUUECKUM (HopMysiaM U YpaBHEHUSIM;
NPOBOAUTH: PACUYETHI IO XUMUYECKUM (POPMYJIaM U YPABHEHUSIM PEAKIINIA;
CBSI3BIBATH: W3YUYEHHBIN MaTepuai co CBOel Mpo(eCcCUOHATBHOM e TENIbHOCTHIO;
HCI0JIb30BATh IMPUHOOpPETEHHbIE 3HAHUS W YMEHHMSI B MPAKTHYECKOH
AeSITeJIbHOCTH M TOBCEAHEBHOM KM3HM: ISl TOHUMAHUS I100aNIbHBIX MTPOOJIeM,
CTOSIIIUX TMEPEH YEIOBECUECTBOM; IKOJOTHYECKUX, IHEPIrE€TUUECKUX U CHIPHEBBIX;
JUIs. OOBSICHEHUS] XUMUYECKUX SIBIICHUM, MPOUCXOASANIMX B MPUPOJE, ObITY U Ha
MPOU3BOACTBE;  OMPEAECICHUS  BO3MOKHOCTM  MNPOTEKAHUA  XUMHYECKHUX
MPEBPAIIEHUN B PA3JIMYHBIX YCIOBUSAX U OLECHKH UX MOCJIEACTBHUMI; KOJOTUYECKHU
IrPaMOTHOTI'O TMOBEJACHUS B OKPYXKAIOUIECH Cpele; OLECHKU BIUSHUSA XUMHUUYECKOTO
3arpsI3HEHUsT OKPYXKAIOIIEH Cpelbl HAa OpPraHu3M YeJIOBEKAa W JPYTrUe >KUBBIC;
Oe3omacHoi pabOThl C BElIeCTBaMU B J1abopaTopuu, OBITY U Ha MPOU3BOJICTBE;
pacro3HaBaHUs U UJICHTU(DUKAIIMY BaKHEUIITUX BEIIECTB U MAaTEPUAJIOB.

B pesynbprate oOcCBOeHHS Y4E€OHOW MMCHMIUIUHBI «XHUMHS» OO0y4YarOIIUUCS
JIOJKEH 3HATH:

BajkKHeHIIMe XMMHYECKHEe TOHATHSA: BEIICCTBO, XMMHYECKUHU DJIEMEHT, aToM,
MOJICKYJIa, Macca aTOMOB W MOJICKYJ, WOH, PaJWKall, aJUIOTPONHS, HYKIUALI U
W30TOIIbI, aTOMHEIC S-, p-, d-opGuTanmu, XAMUYECKas CBSI3b,
AIIEKTPOOTPHUIIATEIEHOCTh, BAJIGHTHOCTh, CTEMCHb OKHWCJICHUS, THOPHUIA3AIUSI
opOHUTaNei, MPOCTPAHCTBEHHOE CTPOCHUE MOJCKYJ, MOJb, MOJISIpHAsS Macca,
MOJISIDHBIH  00BbEM Ta3000pa3HbIX BEIICCTB, BEIICCTBA MOJICKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS, KOMILJICKCHBIE COCIUHEHUS, NUCIICPCHBIE CHUCTEMBI,
WUCTUHHBIC PACTBOPBI, SJIEKTPOJMTHYECKAS] JIUCCOIMAINS, KHCIOTHO-OCHOBHBIC
peaknmuy B BOJHBIX pacTBOpaxX, THUIAPOJU3, OKHCIICHHE ¢ BOCCTaHOBJICHHE,
AJIEKTPOJIN3, CKOPOCTh XWMHYECKOW pEaKIMu, MEXaHWU3M pEaKIdd, KaTaju3s,
TeIUIOBOM A(h(EeKT peakmuu, >SHTAIBIHUSA, TEIIoTa OOpa30BaHMS, SHTPOIIHS,



XUMUYECKOE paBHOBECHE, KOHCTAaHTa pPABHOBECHUS, VYIJICPOJIHBIA  CKEJET,
GyHKUMOHATbHAS TPYIA, T[OMOJOTUSA, CTPYKTYpHass U MPOCTPAHCTBEHHA
U30MEepUsl, UHIYKTUBHBIA M ME30MEpHbIH 3(PGeKThl, 3IeKTpoduil, HyKiIeodu,
OCHOBHBIE THITBI PEAKIIMA B HEOPTAaHUYECKOW U OpraHUYECKON XUMHUH;

OCHOBHbI€ 3aKOHbI XMMMH: 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BENIECTB, nepuoanyeckuil 3akoH .M. Menneneesa, 3akoH
['ecca, 3akoH ABorajipo;

OCHOBHbIe TEOPMHM XUMHHM; CTPOSHHS aToMa, XWMHUYECKOW  CBS3H,
AIIEKTPOJIMTUYECKON  TUCCOLIMALIMU, COJEH KUCIOT U OCHOBAHWM, CTPOCHUS
OPTraHMYECKUX W HEOPTaHWMYECKHX COCAWHEHUU  (BKIIOYAs CTEPEOXUMHUIO),
XUMUYECKYIO0 KHHETHKY U XUMUYECKYIO TEPMOIMHAMUKY

KJIacCH(PUKANUI0O MW HOMEHKJATYPyY HEOPraHWYECKUX M  OpPTraHUYECKHUX
COCIUHCHUM;

Ba)KHeHIIIMe BellecTBa U MAaTePUAJIbl: BaXKHEHIIIMEe METaIbl U CIUIaBbI, CepHas,
COJIsSIHAsl, a30THAs U YKCYCHAsl KUCJIOTHI; OJaropoJIHbIE Ta3bl, BOJAOPO/, KHUCIOPO/I,
raJIOTeHbl, IIETOYHbIE METAILIBI, OCHOBHBIC, KHUCIOTHBIE U aM(OTEPHBIE OKCUIBI U
TUIPOKCUIBI, I1IE€JI0YM, YIJIEKUCIBIA U yrapHbId ras3bl, CEpHUCTBHIN Ta3, aMMHAK,
BOJIa, IPUPOIHBINA T'a3, METaH, 3TaH, ITUICH, alleTHJICH, XJIOPUJ HATPHUs, KapOoHaT
U TUJpoKapOoHAT HaTpusl, kKapOoHat M (docdar kKampius, OEH30J, METaHON U
ATaHOJI, CJIOXKHBIE 3(DUPBI, )KUPBI, MbLIIa, MOHOCAXapUbl (TIIOKO3a), TUCAXAPUIbI
(caxapo3za), mosnmcaxapuiibl (Kpaxmajal U IeJUTI0JI03a), aHWJIMH, aMUHOKHUCIIOTHI,
OeNKM, WMCKYCCTBEHHBIE W CHHTETUYECKHE BOJIOKHA, KaydyKH, IIJJACTMACCHI,
BIIUSTHAC XUMUYCCKUX BEIICCTB HA OPTaHU3MEI;

O0e3omacHoe oOpailieHWe C TOPIOYMMHA M TOKCUYHBIMHA BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

NPUTOTOBJIEHUSI PACTBOPOB 33JaHHOWM KOHIIGHTpaluu B OBITYy W Ha
IIPOU3BOJICTBE;

KPUTHYECKH OIIEeHUBATh JIOCTOBEPHOCTh XUMUYECKON  HHpOpMAIINH,
MOCTYTIAIOIIEH U3 pa3HBIX UCTOUYHHUKOB

POJib XUMHUM B €CTECTBO3HAHUM, €€ CBSI3b C JPYTUMHU €CTECTBEHHBIMU HAayKaMU,
3HAYEHUE B KU3HHU COBPEMEHHOTO OOIIECTBA;

NPUPOIHbIe HCTOYHUKHM YTJIIEBOJIOPOJIOB U CIIOCOOBI UX TIEPEPAOOTKHU.

WN3yyenne AUCHUIUIMHBL «XUMHUS»  CHOCOOCTBYET  (OPMHPOBAHUIO Y
00y4aroIuXcs CASAYONNX KOMIeTEeHIHI:
OK 1. IloHumaTh CyIIHOCTh M COLMAJIBHYIO 3HAYUMOCTh CBOEH OymyIieit
npodeccuu, MposIBIATh K HEW YCTOMUMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€ATEIbHOCTh, UCXOS U3 IEJIH U CIIOCOOOB
€€ JOCTHKECHUS, ONIPENEIICHHBIX PYKOBOAUTEIEM.

OK 3. AHanu3upoBaTh pabouyl0 CUTYalHIO, OCYIIECTBIATh TEKYIIHI U UTOTOBBI
KOHTPOJIb, OLIEHKY W KOPPEKIHUI0 COOCTBEHHOW JESATENbHOCTH, HECTHU
OTBETCTBEHHOCTb 32 PE3YyJIbTaThl CBOCH pabOTHI.

OK 4. OcymiecTBisTh MOUCK U WH(MOpMAIUU, HEOOXOIUMOUN 111 3PPEKTUBHOTO
BBITIOJIHEHUS TPOPECCUOHAIBHBIX 3a7ad.



OK 5. Hcnonb3oBath WHGOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
npo(hecCUOHATIBHOM NeATENBHOCTH.

OK 6. PaGoTats B kOMaHze, 3h(HEKTUBHO 0OIIATHCS C KOJJIETaMU, PYKOBOACTBOM,
KJIMCHTaMH.

OK 7. HcnoiHATh BOMHCKYK OOSI3aHHOCTh, B TOM YHCJIE C HNPHUMEHEHUEM
MOJTyYEHHBIX MPOPECCHOHATBHBIX 3HAHUM (151 FOHOIIIEH ).

5.2.1. IlpuroroBnenue 6101 U3 OBOLICH U TPUOOB.

I[IK 1.1. IlpousBoauth mepBUYHYIO 00pabOTKYy, Hape3ky U (OPMOBKY
TpPaJAMLIMOHHBIX BUIOB OBOIIEH U IJI0JI0B, IOJATOTOBKY MPSHOCTEN U MPUIIPAB.

[1IK 1.2. T'otoButh U O0QOPMIISATE OCHOBHBIE M TMPOCThIE OJIFOJa M TApHUPHI U3
TPaJUIIMOHHBIX BUJIOB OBOIIEH U TPUOOB.

5.2.2. IlpuroToBieHue ONIOJ U TapHUPOB M3 KpyIm, OOOOBBIX U MaKapOHHBIX
U3JI€TUH, SIUL, TBOPOTa, TECTA.

IIK 2.1. [Ipou3BOaUTs MOATOTOBKY 3€PHOBBIX MPOAYKTOB, )KMPOB, caxapa, MYyKH,
WL, MOJIOKA JIJIsl IPUTOTOBJICHUS OJIIO]T U TApHUPOB.

[1IK 2.2. I'otoBUTh U OGOPMIIATH KAlllM W TApHUPBI U3 KPYI M PHUCA, MPOCTHIE
0012 U3 00O0BBIX U KYKYPY3HbI.

[IK 2.3. T'oToBUTh U OQOPMIISATH MPOCThIE OJIIOAA W TapHUPBI U3 MAKAPOHHBIX
W30CIUI.

[1IK 2.4. T'oToBUTH U 0GOPMIIATH MPOCTHIE OJIFO/1A U3 SIUI] U TBOPOTA.

[IK 2.5. 'otoBUTH U 0GOPMIIATH MPOCTHIE MYUYHBIE 0JIF0/1a U3 TeCcTa ¢ (hapuiem.
5.2.3. IlpuroroBneHne CynoB U COyCOB.

[IK 3.1. 'oTroBUTH OyJILOHBI U OTBAPBHI.

[IK 3.2. '0OTOBUTB NPOCTHIE CYTIBI.

IIK 3.3. ToToBUTH OTJEJIbHBIE KOMIIOHEHTHI JJIsi COYCOB U COYCHBIC
nosry(haOpHUKaThI.

I1K 3.4. '0TOBUTH MPOCTHIC XOJIOAHBIE U TOPSIUHUE COYCHI.

5.2.4. IlpuroTtoBienue OO/ U3 PHIOKI.

[1K 4.1. [Tpon3BoauTh 00pabOTKY PHIOBI C KOCTHBIM CKEJIETOM.

[IK 4.2. Tlpon3BoauTh TPUTOTOBJICHHE WM TOATOTOBKY MOdy(adbpukaToB u3
PBIOBI C KOCTHBIM CKEJIETOM.

[1IK 4.3. 'oToBUTH U 0GOPMIIATH MPOCTHIE OJIF0/1A U3 PHIOBI C KOCTHBIM CKEJIETOM.
5.2.5. IlpurotoBneHue 01101 U3 Msica U JOMAITHEN MTUIIBI.

[1K 5.1. [Ipou3BoANTs NOATOTOBKY MOJIy(HaOpPUKATOB U3 Msica, MACHBIX TPOTYKTOB
M JOMAIIIHEHN IITUIIHI.

[IK 5.2. ITpousBoauth 00pabOTKy M MPUTOTOBJIEHUE OCHOBHBIX MOJTYy(padpUKaTOB
U3 Msica, MSICONIPOIYKTOB U JOMAIIIHEN MTHUIIBI.

[1K 5.3. T'otoBUTH 1 0OPMIIATH IPOCTHIE OJIFO/1A U3 MSICA U MSICHBIX MTPOTYKTOB.
I1IK 5.4. 'oroBHUTH 1 OPOPMIIATH IPOCTHIC OJIFOIA U3 JIOMAIITHEH ITTHIIBI.

5.2.6. IlpuroroBieHne X0JI0JHBIX OO U 3aKYCOK.

[IK 6.1. 'otoBUTH OyTEpOPOIBI ¥ TACTPOHOMUYECKHE TTPOTYKTHI MOPITUSIMHU.

[1K 6.2. 'otoBUTH 1 0HOPMIIATH CaIaThlI.

[1K 6.3. 'oToBUTH 1 0OPMIIATH IPOCTHIE XOJOIHBIE 3aKYCKH.



[1K 6.4. T'oToBUTH U 0)OPMIIATH IPOCTHIE XOJIOJHBIE OJFO/IA.

5.2.7. IlpuroroBneHue cnaakux OO U HAITMTKOB.

[1IK 7.1. T'otoBUTH U 0OPMIIATH MIPOCTHIE XOJIOIHBIE U TOpAUrE CIaKue OJ0/a.
ITIK 7.2. I'0TOBUTH NPOCTHIC TOPSTYNE HATUTKHU.

[1K 7.3. l'otoBUTH U 0GOPMIIATH MPOCTHIE XOJOIHBIE HATTUTKHU.

5.2.8. [IpuroroBieHue xjaeb600yIOUHBIX, MyYHBIX U KOHAUTEPCKUX U3CIUN.

[1IK 8.1. 'oToBUTE ¥ OPOPMIIATH MPOCTHIE XJICO00YTOUHBIC U3ICTUS U XJI€0.

1K 8.2. 'otroBUTH U 0O)OPMIISATE OCHOBHBIE MyUHbIE KOHTUTEPCKHUE U3/IETIHSL.

1K 8.3. T'oToBUTH U 0OQOPMIISAT TICUCHbE, MPSIHUKH, KOBPIKKH.

[IK 8.4. T'oTtoBUTh U UCHOIB30BaTh B OGOPMIICHHHM MPOCTbIE M OCHOBHBIE
OTJEJIOYHbIE MOy (haOpUKaThI.

[IK 8.5. ToroButh m OG(OPMIATH OTEUECTBEHHBIE KIACCUYECKUE TOPTHI U
IIAPOKHBIE.

[IK 8.6. I'oToBUTH 1 0QOPMIISITE PPYKTOBBIE U JIETKHUE OOE3KUPEHHBIE TOPTHI U
MIAPOKHBIE.

OcBocHue COACPKaHUA y‘{€6HOﬁ AU CITMITIIMHBI ((XI/IMI/IH», oOecrneynBaeT

JIOCTUXKCHUE CTyJ€HTaMH CHEAYIOIIUX pe3ynomamoas:
JUYHOCHHbBIX:
. YyBCTBO TOPAOCTH M YBaXXCHMSI K HUCTOPUU U JOCTHIKCHUSIM

OTEUECTBCHHOM XUMHWYECKOM HAyKW; XWUMHUYECKHM TPAaMOTHOE IIOBEJICHHUE B
pO(ECCUOHATIBHON NIEATEIbHOCTH U B OBITY MpPU OOpallleHHH C XUMHYECKUMHU
BELIECTBAMH, MaTEPHAJIaMH U IIPOLIECCAMU;

. FOTOBHOCTh K TMPOJAOHKEHUIO O0pa3oBaHHWS U TOBBIIICHUS
KBATM(PUKAUA B U30pPAaHHOU MPOQPECCUOHAIBHON ACATEIBHOCTU U OOBEKTUBHOE
OCO3HAHUE POJIM XUMUYECKUX KOMIETEHIIUNA B 3TOM;

. YMEHUE UCIOJIb30BATh JOCTHKEHHUS COBPEMEHHON XMMUYECKON HAyKH
U XUMHUYECKUX TEXHOJOTHM ISl TMOBBIILIEHUS COOCTBEHHOTO MHTEIIEKTYalbHOTO
pa3BUTHS B BEIOpAHHOU NpodecCuoHaIbHOM NeATeTbHOCTH;

Memanpewnemubtx:

. MCMOJIb30BaHNE PA3JIMYHBIX BUIOB MO3HABATEIBLHOW JEATEIBHOCTH U
OCHOBHBIX MHTEJUICKTYyaJIbHBIX omeparuil (mocTaHoBKa 3agauu, (OpMyJIHMpOBaHUE
TUIO0TE3, aHAJIM3 U CUHTE3, CPAaBHEHHE, 0000IICHNE, CUCTEMATU3alsl, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOWCK aHAJOroB, (HOPMYIUPOBAHHE BHIBOIOB)
JUISL PELIEHUs NTOCTAaBJICHHOW 3a/1aul, TPUMEHEHUE OCHOBHBIX METOJ0OB NO3HAHUS
(HaOsrozieHe, HAy4YHBIM OKCHEPUMEHT) JUIsi HW3YYEHHs] Pa3IUYHBIX CTOPOH
XUMUYECKUX OOBEKTOB M IPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJIMMOCTH
CTaJIKUBAThCS B MpodecCuoHanbHOM cdepe;

. HCIIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB JJISl OJYUYCHHUST XUMHUECKOMN
nHpopMaIuu, yMEHHUE OILICHUTh €€ JOCTOBEPHOCTHh ISl JOCTHIKEHHUS XOPOIIMX
pe3ynbTaToB B MpodeccuoHaIbHOU cdepe;
npeomemmuulx:

. c(OPMUPOBAHHOCTH MPEJACTABICHUNA O MECTE XUMHHU B COBPEMEHHOM
HAyYHOW KapTWHE MUPA; TOHUMAaHHUE POJIM XUMUU B (HOPMUPOBAHUM KPYro3opa u
(GYHKUIHMOHATIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHUsI MPAKTHUECKUX 3a/1a4;
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. BJIAJICHUE  OCHOBONOJIATAIOIIMMU  XHMHUYECKHUMH  IOHATHUSIMU,
TEOPHUSMH, 3aKOHAMHU U 3aKOHOMEPHOCTSMH; YBEPEHHOE MOJIb30BAHNE XUMHUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

. BJIAJICHUE OCHOBHBIMU MeTOoAaMu Hay4HOT'O IIO3HAHMUA,
UCIOJB3YEMBIMU B XHUMHUHU: HaOJIOJEHHUE, ONMMCAHUE, U3MEPEHUE, DKCIIEPUMEHT;
yMeHue 00pabdaThiBaTh, OOBSICHATH PE3YyJbTaThl MIPOBEAEHHBIX ONBITOB M JENIATh
BBIBO/IbI; TOTOBHOCTb M CITOCOOHOCTh MMPUMEHSATH METO/IbI IIO3HAHUS IPU PEUICHUN
IIPAKTUYECKUX 3a]1a4;

. c(OpMUPOBAHHOCTh yMEHHsSI JaBaTh KOJUYECTBEHHbBIC OIICHKU H
IPOBOAUTDH PACUETHI [0 XUMUYECKUM (POpMyJIaM B YPaBHEHHSIM;
. BJA/ICHUE IPaBWJIaMU TEXHHUKH O€30MaCHOCTU IPHU HCIOJIb30BaHUU

XUMHNYCCKUX BCIICCTB,

. c(OpPMUPOBAHHOCTh COOCTBEHHOM TMO3WIMU TO OTHOIIEHUIO K
XUMHYECKON HHPOpMAINH, ITOJITy9aeMOi U3 pa3HbIX HCTOYHUKOB.

1.4. KosinyecTBO 4aCcOB HA OCBOEHHUE MPOrPaMMbl Y4eOHO# TN CHUTIITUHBI

MaKcUMaJbHas ydeOHas Harpy3ka oOydarommxcsi coctabisieT 270 yac, B TOM
quClIe:

- ayauTopHas (oOsi3aTenbHas) Harpyska oOydYarommxcs, BKJIIOYAs
nabopaTopHbIE OMBITHI U TpakTH4eckue 3anstus, — 180 gac.;

- BHCAYAHUTOPHAA CaMOCTOATCIIbHAA pa60Ta CTYACHTOB —90 yac.

2. CTPYKTYPA M COJAEP)KAHUE YUYEFHOM JUCIUATIIMHBI
2.1. O0bem yueOHOV JUCHMILUIMHBI U BUAbI Y4e0HOI padoThI

Bup yueOHoI padoThI Oo6bem
4acos

MaxkcumanbHasi ydeOHasi HAarpy3Ka (Bcero) 270
Oo0s3aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 180
B TOM YHCIIE:

nabopaTopHbIE pabOThHI 10
MPaKTUYECKHUE 3aHATHUS 10
KOHTPOJIbHbIE padOThI 6

KypcoBasi paboTta (mpoeKT) (eciiu npedycmompeHo) -

CamocTrosiTesibHas paboTa o0yualouierocsi (Bcero) 90

B TOM 4HUCJIC:.

caMOCTOsITeNIbHAsl paboTa HaJl KypCOBOM paboTol (MPOEKTOM) (eciu -
npeodycmMompeHo)
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pedepatsl 10
Ipe3eHTalNuN 8
JTOKJIAIbI 10
BBICTYIUICHUS 110 3a/IaHHBIM TEMaM 26
COCTaBJICHUE KOHCIICKTOB 22
pEIICHUE 3a/1a4 14
Ilpomesicymounas ammecmayusn 6 hopme IK3amena.

Texymuii KOHTPOJIb 3HAHUM M YMEHUM CTYJEHTOB MPOBOJUTCS B BUJE YCTHOIO
OTIpOCa, CAMOCTOSITENIbHBIX PAa0OT, XUMHUECKOTO AUKTAHTA.

PyOexHblii KOHTPOJIb OCYLIECTBISIETCS IO OKOHYaHMM HM3Yy4YEHUS  Ka)Ja0ro
pasnena B (GopMe NPAKTHUUECKUX 3aHATHUH, MPAKTUUYECKUX U KOHTPOJBHBIX padoT.
KoHTposibHbIE paOOTHI UMEIOT BUI KOMOMHUPOBAHHOM TECTOBOM PabOTHI.

[IpomexxyTouHast aTTecTalusl CTyJIEHTOB MEPBOr0 Kypca MPOBOAUTCS B (opme
KOMOMHHPOBAHHOT'O TECTOBOIO 3a4eTa.

Htorosast arrectauus CTYJEHTOB BTOPOrOo Kypca IPOBOJIUTCA B (Qopme
HK3aMeEHa.
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2.2. TemaTuyecKMid IJIAH M COAEPKAHUE YUeOHOM JUCHUIINHBI « XMMHUS»

O0beM | YPOBEHDb
HaumeHoBanue Conep:kanue y4eOHOro MaTepuaJa, JadopaTtopubie padoThbl M PAKTHYECKHUE 92cOB | 0CBOCHHS
pa3aesoB U TeM 3aHATHSA, CAMOCTOATEIbHAA padoTa 00y4aromuxcs.
1 2 3 q
Hay4Hble METO/IBI TO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM. 9 1
Bsenenne Ponp skcniepumeHTa U TE€OpUM B XMMHUHU. 3HAYEHHE XMMHUH IIPU OCBOCHUM MPOQeccHii
CIIO ecrectBeHHOHAYYHOTO MPOdUIIs MPoPeCcCHOHATEHOTO 00pa30BaHMUS.
Paspeu 1. Opranunyeckasi XuMus 82
Tema 1.1. Copeprxanue yueOHOTO MaTepHralia
[Ipenmer Ilpeomem opzanuueckonu xumuu. IloHATHE 00 OpraHM4ecKOM BELIECTBE U 1 1
OpPraHMYEeCKON XUMHH. | opraHudeckoil xumuu. KpaTkuil o4epk HCTOPHHM pPa3BUTUS OPraHHMYECKOH XHUMHUH.
Teopus ctpoenus | Butanusm u ero kpymenue. OCOOEHHOCTH CTPOEHHS OPraHMYECKUX COEIUHEHUH.
OpraHUYEeCKUX KpyroBopor yriepoaa B Ipupoze.
COCJIMHCHUH Teopua cmpoenua opzanuueckux coeounenuii A.M. Bbymnepoea. 1Ipeanochuiku 1 5

CO3JaHUsI TEOpUU CTpoeHUs. OCHOBHBIE MMOJO0KEHUSA Teopun cTpoeHuss A.M.bytieposa.
XHUMHUYECKOE CTPOEHUE M CBOWCTBA opraHuveckux BemecTB. [loHsATHe 00 m3oMepum.
CriocoObl 0TOOpaKEeHUS CTPOCHHSI MOJEKYNbl (hOpMysbl, MOAEIN). 3HAUYEHHUE TEOPUU
A.M. bytnepoBa 15 pa3BUTUSL OPTAHUYECKON XUMUN U XUMHYECKUX TIPOTHO30B.

Crpoenue atoma yriepoaa. DJIEKTPOHHOE OOJIako M OopOuUTalib, S- U p- OpOUTAIIH.
DJEeKTpPOHHBIE U 3JIEKTPOHHO-Tpaduueckue (GopMmysbl aToMa yriepojia B OCHOBHOM U
BO30YKICHHOM cOCTOsIHUSX. KoBaneHTHass XMMHUYecKas CBsI3b M €€ KilacCU(pUKalus Mo
crioco0y TiepeKkpbiBaHUsl opOutaneid (S- u  p-cBsazu). lloHsTue THOpUIM3AIUN.
Paznmuunple Tunbl rUOpuAM3alMd UM (popMa aTOMHBIX OpOUTanei, B3aUMHOE
OTTaJKMBAaHUE TUOPUIHBIX OpOHUTaNEll M MX PACIOJOKEHHE B IPOCTPAHCTBE B
COOTBETCTBUHM C MUHHUMYMOM 3Hepruu. ['eoMeTpusi MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX

13




aTOMaMHU yTIJICpOad B PA3JIMYHBIX COCTOSHHUAX FI/I6pI/I,ZII/ISaHI/II/I.

Knaccugpurkayusa opeanuueckux sewjecme. Knaccuduxanus opraHu4ecKux BEIIECTB B
3aBUCUMOCTH OT CTpO€HHUA yriepoaHou menu. [loHsTue (QyHKIMOHANBHON TPYMIIBL.
Knaccudukanus opraHnyeckux BEHIECTB N0 TUIY (HYHKIIMOHATIBLHOU TPYIIIHI.

OcHo6ébl  HOMeHKNamypbl Op2aHuU4ecKux eeujecme. TpUBHAIBHBIE HA3BAHMSL.
PannonanpHass HOMEHKIATypa Kak npenmecTseHHMIa HoMeHknarypsl [UPAC.
Homenknatypa IUPAC: npunmunel  o0Opa3oBaHusi  Ha3BaHUM, CTapIIMHCTBO
(YyHKUHMOHAIBHBIX TpyNI, uUX oOo3HaueHue B mnpedukcax U cyPpdukcax Ha3BaHUU
OpraHUYECKUX BEILECTB.

Tunvr xumuueckux ceéaseil 6 OP2AHUYECKUX COCOUHEHUAX U CROCOOblL UX paspuléd.
Knaccudukanms KOBaJEHTHBIX CBSI3€M IO AIEKTPOOTPHUILATEIBHOCTH  CBSI3AHHBIX
aTOMOB, CHOCOOY IMEpEeKphIBaHUS OpOUTANE, KPaTHOCTH, MEXaHW3MY OOpa3OBaHMS.
CBs13p IpUPOABI XUMHUYECKOW CBSI3M C THIIOM KPUCTAJUIMYECKOW PEIIETKH BEIIECTBA U
ero puznyeckuMu cBoicTBaMuU. Pa3pblB XMUMHUECKOM CBA3M, KaK IMpoliecc, 0OpaTHBIN ee
oOpa3zoBaHui0. ['OMOIUTHYECKMH U TETEPOIUTHUYECKUH pas3pbIBbl  CBS3EH, UX
COIIOCTABJIEHUE ¢ OOMEHHBIM U JOHOPHO-AKIENTOPHBIM MEXaHU3MaMHU UX 00pa30BaHUS.
[TonsiTue cBOOOTHOTO pajiMKaia, HyKJI€O(PHIbHON U JIEKTPODUILHON YaCTHUIIBI.

Knaccugurauun peaxuyuii ¢ opzanuyeckou xumuu. 1IoHsITHE O TUIIAX U MEXAHU3MAX
peakuuii B oprannyeckord xumuu. CyOctpar u peareHtT. Knaccudpukanus peakuuii mno
U3MEHEHUI0 B CTPYKType cyOcTpara (MpUCOeANMHEHHUE, OTIIEIUICHHEe, 3aMeleHue,
M30MEpHU3allMsl) U TUITY peareHTa (paaukaibHbie, HYKJICO(DUIbHbBIE, dJIEKTPOQPUIbHbBIE).
Peakumu npucoenunenus (Ay, Ag), smumunupoBanus (E), 3amemenus (Sg, Sy, Sg),
n3oMepuzaiui. Pa3HOBUAHOCTH  pEaKIUA  KaXJAOro THUMA: TUAPUPOBAHUE U
JNETUAPUPOBAHUE, TAJIOTEHUPOBAHME W JCTAJIOTEHUPOBAHUE, TUApaTauus WU
JeruapaTays, TuIporaJjoreHupoBaHue U AETUAPOraJIOreHUPOBAHKE, TTOJTUMEpHU3aIIus U
MOJINKOH ICHCALINS, neperpynmnupoBKa. OcoOeHHocTu OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKINN B OPrAaHUYECKON XUMUHU.
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Coepemennvie npe0CmagieHus 0 XUMUYECKOM CMPOEHUU OP2AHUYECKUX 6euiecme.
OcHOBHBIE HampaBlICHHUs pa3BUTUs Teopuu cTpoeHuss A.M. byrtneposa. M3omepus
OpraHMYecKuX BemecTB U ee BuAbl. CTpPyKTypHas M30MEPHsS: MEXKKIaccoBas,
YIJIEPOAHOIO CKeJleTa, IOJIOKEHUS KpaTHOM CBA3M M (YHKUMOHAJIBHOW TPYIIIBI.
IIpocTpaHCTBEHHass  M30MEpHs:  IeoMeTpuyeckas M onrhdeckas.  llonsTue
ACUMMETPUYECKOr0 ILIEHTpa. bHOJIOrMYecKoe 3HAYEHUE ONTUYECKOH H30MEPHH.
B3auMHOEe BIMSHME aTOMOB B MOJIEKyJdaX OPraHUYECKHUX BEIIECTB. DJIEKTPOHHBIE
3¢ (deKThl aTOMOB U aTOMHBIX TPYyNIN B OPraHUYECKUX MoJIeKynax. WHAYKIMOHHBIN
3G (DEeKT, NOJOKUTENBHBIA U OTPULIATEIbHBIN, €r0 0COOEHHOCTU. Me3oMepHBbIit 3P deKT
(@ dexT conpsikeHus ), ero 0COOEHHOCTH.

Jemoncmpayuu. Koinekiuu OpraHMYecKUX BemiecTB (B T.4. JIEKaApCTBEHHBIX
npenapaToB, KpacUTeNei), MaTepuanioB (MPUPOJHBIX M CHUHTETUYECKUX Kay4dyKOB,
MJIaCTMACC ¥ BOJIOKOH) M U3/ICNIUNA U3 HUX (HUTH, TKAHU, OTJCIOYHBIC MaTEPUAIIbI).
Mopenu monexkyn CHy, CoHy, CoH,, CsHg, CH3OH — mapocrepskHeBbie 1 00BEMHEIE.
Ilpogpunvnvie u npogheccuonanvno-3nauumole rnemenmost cooeprycanus. Iloustue o
cyOcTpate u pearente. Peakiiuu oKucIeHus: U BOCCTAHOBIIEHUSI OPTaHUYECKUX BEIECTB.
CpaBHeHue  kiaccupukanvd  COCIMHEHMM W KiIaccu(pUKaluMu  peakuuid B
HEOPTaHUYECKOM M OPTaHNMYECKON XUMUMU.

JlaGopatopHbie pabOThI
Jlabopamopnwie onvimol:
N3roroBneHne MoAener MOJIEKYJ OPTaHUYECKUX BEILIECTB

[IpakTrueckue 3aHATUA

KoHTposnbsHbIe paboThl

Jluaznocmupyrowasa konmpoavnasa padoma: «OCHOBHbIE TOHATHS U 3aKOHBI XUMHI)
(IToBTOpEHME 0a3UCHOTO MaTepUaia Kypca OCHOBHOM IITKOJIBI).
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CamocrosiTenbHas paboTa 00y4arouxcst

[lonsitue o cyOctpate u peareHtre. Peakiuu OKHUCIEHHST W BOCCTAaHOBJICHHMS
opranndeckux BemiecTB. CpaBHeHHE KiacCU(PUKAIMU COSAMHEHUN W KiacCUPUKaLUU
pEaKIH B HEOPTaHUYECKON U OPTraHUYECKON XUMHH.

Tema 1.2,
IIpenenvuble
YIIEBOAOPOIBI

Coneprkanue yueOHOTO MaTepHraia

I'omonozuueckuit pao ankanoe. lloustue 06 yrneBonopogax. OcOOEHHOCTH CTPOCHUS
IPENEIbHBIX  YIJIEBOJOPOAOB.  AJIKaHBI  KAaK  NPEICTABUTENN  IPENEIBbHBIX
YIJIEBOAOPOAOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJBI METaHA H
IpYrux ajkaHoB. ['omosornueckuil psag U uzomepus napaduHoB. HopmanbHoe u
Pa3BETBIEHHOE CTPOEHHE YIriepoAHod nenu. HomeHknaTypa ajkaHOB M aJKWIBHBIX
3amecTtuTene. Pu3nuecKue CBOMCTBA AIKaHOB. AJIKaHbI B IPUPOJIE.

Xumuueckue ceoiicmea anxanog. Peaxuun Sg-tuna: rajorenrpoBanue (padotsr H.H.
CemenoBa), HutpoBanue o KonoanoBy. Mexannsm peakiuu XJIOpUPOBAHUS AJIKAHOB.
Peakiuu neruapupoBaHus, TOPEHUs, KaTaJUTUYECKOTO OKUCICHHS alkaHOB. KpekuHr
QJIKAHOB, PA3JIMYHbIE BUJbl KPEKWHIa, MPUMEHEHHE B MPOMBIIUIEHHOCTH. [Tuponus u
KOHBEpCHUs METaHa, U30MEPU3ALINS AJIKAHOB.

Ilpumenenue u cnocoowvt noayuenua anxkanog. OOIACTH NPUMEHEHUS aJIKaHOB.
[IpoMbllIUIEHHBIE  CHOCOOBI  TOJIYYEHMS] alKaHOB: TMOJYYEHHUE M3 MPUPOJHBIX
MCTOYHHUKOB, KPEKUHT MaparHOB, MOJYy4YE€HUE CUHTETUYECKOTO OCH3MHA, ra3u(uKanus
yIisi, TUAPUPOBaHUE alkeHOB. JlabopaTopHble CIOCOOBI MOMYYEHHs aJIKAaHOB: CHUHTE3
Bropiia, nekapOokcuiInpoBanue, THAPOIN3 KapOuia aTtOMUHHUS.

Huxknoankaner. I'oMONOrnyeckuii psii U HOMEHKIATypa UMKIOAIKAHOB, MX 0OOIIas
¢dopmyna. IlonsaTue o HampspkeHUM LUKIA. M30MepHsi LMKIIOATIKaHOB: MEXKIaccoBasl,
YIJIEpOAHOTO CKeneTa, reomerpuueckas. Ilomydenne u  (Qu3nMyeckue CBOWCTBA
[UKJIOAJIKAHOB. XHMMHYECKUE CBOMCTBa HMKJIOoAIKaHOB. Crenuduka CBOICTB
[UKJIOAJIKAHOB C MaJbIM pa3MepoM IuKia. Peakuuu nmpuCOeIUHEHUs: U PaJuKaIbHOTO
3aMEILECHHUS.

Hemoncmpayuu. Monenn MOIEKyl METaHa, JOPYIrUX aJIKaHOB, Pas3JIMYHbBIX
KoH(opmanuii 1ukIorekcaHa. PactBopenune mnapaduHa B O€H3MHE U HCHApEeHHE
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pactBoputens u3 cMmecu. I[lnaBnenue mnapaduHa W €ro OTHOIIEHHE K BOJE
(pacTBOPUMOCTD, INIOTHOCTh, CMAYMBaHUE).

Jlabopamopuvie  onvimbi.  VI3roToBIEHHE  MOJEIENM  MOJIEKYJd  allKAHOB U
rasioreHasikaHoB. OOHapyXKeHUE BOJbBI, CaXH, YIICKUCIOT0 ra3a B MPOAYKTaX TOPEHHUs
cBeud. (O3HaKOMJIEHME CO CBOWCTBAMHM  TBEpPIbIX mapaduHOB: IUIaBJICHHUE,
pacTBOPUMOCTh B BOJIE UM OPTraHUYECKUX PACTBOPUTENSAX, XUMHUYECKass HHEPTHOCTb
(oTCyTCTBHE B3aMMOJICHCTBHSI C THPOKCUIOM HATPUS U CEPHON KUCIIOTOH).
JlabopaTopHbie pabOThI

HpaKTI/I‘-ICCKI/IC 3aHATHUA

Ilpakmuueckoe 3anamue:
CocraBnenue ¢hopMyI NpeeabHbIX YTIEBOA0POIOB.

KoHTposnbHbIE paboThI

CamocrosiTenbHas paboTa 00y4Yaromuxcs

Ankanbl B mnpupozae. KpekuHr ankaHoB. OCHOBHbIE HANpPAaBICHUS MPOMBIIUICHHOM
nepepaboTku  mpupoaHoro raza. OOnacTu mnpuUMEHEHHs] ajkaHoB. M3omepus
[UKJIOAJIKAHOB: MEKKJIACCOBasi, YIJIEPOJHOTO CKeJIeTa, FeOMeTpruYecKasl.

Tema 1.3.
OTHUIICHOBEIE U
IIMEHOBEIE
YTJIEBOIOPOIbI

ConeprkaHue yueOHOTO MaTepuaa

I'omonocuueckuii pad anxkenog. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJIBl JTHUJICHA W alKeHOB. ['oMomornueckuii psam u obOmas (opmyna aaKeHOB.
N3oMepuss STUICHOBBIX YTJIEBOJIOPOJIOB: MEXKKJIAcCoBasi, YIJIEPOJHOTO CKEJeTa,
MOJIOKEHUSI  KpaTHOW  CBsizu, TeoMerpudeckas. (OCOOCHHOCTH  HOMEHKJIATYPHI
STUJICHOBBIX YTJICBOJIOPOJIOB, Ha3BaHUS BAXKHEHIINX paaurKaioB. Ou3ndyeckue CBOMCTBa
QJIKEHOB.

Xumuueckue ceolicmea aikeHoe. INEKTPODUILHBIN XapakTep peakiuid, CKIOHHOCTh K
peaknusiM PUCOSTUHEHUS, OKUCIEHUs, oimMepu3anun. [IpaBmio MapKkoBHUKOBA |
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€ro 3JIEKTPOHHOE OO0OCHOBaHME. Peakiuu rajoreHUpOBaHUs, THIPOTaOreHUPOBAHUS,
ruapatanuu, ruapupoBaHus. MexanusMm —Ag-peakumii. [loHatue o peakumsix
noauMepusanuu. l['opeHue ankeHoB. Peaknnu OKHCIEHUS B MSITKHUX W KECTKUX
ycnoBusix. Peakmuss BarHepa u ee 3HadyeHUs ISl OOHApY>KCHHSI HEINpeebHbIX
YIJIEBOJOPOJIOB, TOJTYUYCHUS TITUKOJICH.

Hpumeuenue U cnocoowl noJiy4eHus ajiKeHoe. Hcnonbp30BaHuE BLICOKOM peaKHHOHHOﬁ
CIIOCOOHOCTH aJKEHOB B XMMHYECKOMH IMPOMBIIIJICHHOCTH. HpI/IMCHCHI/Ie OTHJICHA H
IIPOITHJICHA. HpOMBIIHJIeHHBIe CITOCOOBI IMOJIYUYCHUS aJIKCHOB. PeaKLIHI/I ACTUAPUPOBAHUA
N KPCKHWHI'a aJIKAHOB. Ha60paTopHLIe CITOCOOBI ITIOJIYUCHU aJIKCHOB.

Anxaouenwt. IlonsaTne M Ki1acCU(pUKALMS THUEHOBBIX YIIEBOAOPOIOB MO B3aUMHOMY
pPacIOJIOKEHUIO KpPAaTHBIX CBsi3e B MolieKyje. OCOOEHHOCTHM 3JIEKTPOHHOIO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS CONPSDKEHHBIX JUEHOB. HoMeHKiaTypa JIHEHOBBIX
yriaeBoopoaoB. OCOOEHHOCTH XHMHUYECKUX CBOMCTB COIpPSDKEHHBIX JIMEHOB, Kak
CJIEICTBUE UX DJIEKTPOHHOTO cTpoeHus. Peaknnn 1,4-npucoenuuenns. [lomumepusanus
nueHoB. CrocoObl MOJIy4eHHUs JUEHOBBIX YriieBoAoposoB: padotel C.B. JleGenena,
JETHIPUPOBAHUE AJIKAHOB.

OcHo6Hble NOHAMUA XUMUU GbICOKOMOJIEKYNAPHBIX COCOUHEHUIl Ha TIPUMEpPE
IIPOAYKTOB TOJIMMEPU3ALMMN AJKECHOB, AJKAaJUEHOB W WX TaJOTCHIPOU3BOJHBIX.
MoHoMmep, nonuMep, peakuus MOJIMMEPU3ALMA, CTENICHD ITOJMMEPU3ALUU, CTPYKTYPHOE
3B€HO. THIIBI NMOJMMEPHBIX LENEW: JIMHENHBIC, Pa3BETBICHHbIE, clIUThie. [loHsATHE O
CTEPEOPETYISIPHBIX TTonMMmepax. [losmMepsl TEpMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBienne o ruiacTMaccax M djacroMepax. llonudThiieH BBICOKOTO M HHU3KOTO
JaBJ€Hus, €ro cBouMcrBa U npuMeHeHue. Karaimmsaroper  Lurnepa-Harra.
[lTomunponuieH, €ro NPUMEHEHHWE W CBOWCTBA. [ajmoreHcopepkamuye MNOJIUMEDPHI:
TesIoH, MoAMBUHUIXJIOpU. Kayuyku HaTypanbHbld U cuHTeTHYeckue. ConoimMepsl
(OyTaareHCTUpONIbHBINA Kayuyk). Bynkanu3zanus kaydyka, pe3auHa u 300HUT.
Hemoncmpayuu. Monenu MOJIEKYJl CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB U ankaaueHoB. Komnekuus "Kayuyk u pezuna'.

Ilpogpunvnvie u npogheccuonanpHo-3nauuMple J1eMEHMbL COOEPIHCAHUA.
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Tema 1.4.
AnieTHIICHOBEIE
YTJIEBOIOPOIbI

[Tonumepsl TEPMOILIACTUYHBIE U TEPMOpEAKTUBHBIE. [IpeacTaBienue o miactMaccax u
anactomepax. llonmmdTHiieH BBICOKOrO W HHM3KOTO JABJICHHs, €ro CBOMCTBA U
npuMeHeHne. Bynkanuzanus kaydyka, pe3uHa v Y00HHT.

JlaGopatopHbie paboThI 4
JlaGopaTopHBIE OITBITHI:

O3HaKOMJIEHHE C KOJUICKIIMEN KayqyKOB M 00pa3laMu U3JIeJTui U3 PE3UHBI.

[IpakTueckue 3aHATHS 4
Ilpakmuueckoe 3anamue:

CocraBnenue (GopMys HENPEEIbHbIX YTIEBOAOPOIOB.

KoHTposnbHbIe paboThl

CamocrosTenbHas paboTa 00ydarmuxcs

[Tonumepsl TEpMOIIACTUYHBIE U TEPMOpPEAKTUBHBIE. [IpencraBienre o miuacTMaccax u

anmacroMepax. [lommdATUIEH BBICOKOTO W HH3KOIO JIaBJICHHs, €r0 CBOWCTBA H

npumeHenue. Kiaccudukanus u Ha3HaueHHE KaydyKoB. BynkaHuzamus Kaydyka,

pe3uHa u 30ouuT. Knaccudukanus nu Ha3HaAUEHHUE PE3UH.

Copeprxanue yueOHOTO MaTepuaia

I'omonozuueckuit pad ankunoé. IDINEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHUE 2
aleTWICHa W JAPYrux ajikuHOB. ['omonorumueckuid psg u oOwmwas (Gopmylia amKHHOB.

HomeHnknaTypa  alleTWJIEHOBBIX  YIJeBOAOpPoJIoB.  M3omepus  MexkKIaccoBas,

YTJIEPOJHOTO CKEJIETA, MOJI0KEHHsI KPATHOM CBSA3H.

Xumuueckue ceoiicmea u npumenenHue ankunog. (OCOOCHHOCTH  pPEaAKIMit z
MIPUCOEANHEHHUS IO TPOWHOU yriiepoa-yriepoaHoi ces3u. Peakuus Kyueposa. IIpaBumno

MapkoBHMKOBa IIPUMEHUTENIBHO K arnetwieHaMm. [logBmkHOCTL aTroma BoOAOpOAA

(KUCIIOTHBIE CBOMCTBa ankWHOB). OKHCIEHHE alKWHOB. Peakius 3eIUHCKOTO.

[IpuMeHeHne aleTUIIeHOBBIX YIIIeBO10po0B. [losuBHHMIIALIETAT. 5

IHonyuenue anxunoe. llomydyeHue areTwieHa MUPOJIM30M MeETaHA U KapOUIHBIM
METOIOM.
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Tema 1.5.
ApomMarnueckue
YIJIEBOOPOBI

ﬂemoncmpauuu. MOI[GJII/I MOJICKYJIbI alICTUJICHA U IPYTI'UX AJIKMHOB.
.]Iaﬁopamopuble onvimul. VI3roToBiaeHue MOI[GJICﬁ MOJICKYJ aJIKHHOB, X U30MCPOB.

JlaGopaTopHbIie pabOTHI

[IpakTrueckue 3aHATUA

KoHTposnbHbIE paboThI

CamocrosiTenbHas paboTa 00y4Yaromuxcs

[IpaBuno B.B. MapkoBHukoBa. IlomyueHune anerwieHa NOUPOJIM30OM METaHA U
KapOuJIHBIM ciocoOoM. Peakiius monumepusanuu BUHWIXJIopuaa. [lomuBuHUIXI0pUI 1
ero npuMmeHeHue. Tpumepuzanus ameTusieHa B 0€H301.

ConeprkaHuie yueOHOTO MaTepuana

I'omonocuueckuii pao apenos. beH30m Kak TMpenCTaBUTENb apeHOB. PasBurtue
MPE/ICTaBIICHUI O CTpoeHnur OeH3051a. COBpEeMEHHbIE MTPEICTABICHUS 00 SJIEKTPOHHOM U
MPOCTPAHCTBEHHOM CTpoeHuH OeH3osna. OOpa3oBaHHEe apOMAaTUYECKON T —CHCTEMBI.
['omonorm OeH301a, WX HOMEHKIaTypa, obmas dopmyna. Homenknatypa s
IU3aMEIICHHBIX MPOW3BOAHBIX O€H30Ma: opmo-, Mema-, Napa-pacrtoIOKEHUE
3amectutened. duznueckre CBOMCTBA APEHOB.

Xumuueckue ceoiicmea apenog. llpuMepbl peakiumil 3IEKTPOPUIBHOTO 3aMEIIECHUS:
rajJjoreHupoBaHue, ankuiupoBanue (katanuzaropbl Opuanens-Kpadrca), HuTpoBaHue,
cyabupoBanue. Peakuuu TruApupoBaHus M NPUCOEAUHEHUS Xjopa K OeH30iy.
Oco0eHHOCTH XMUMHMUYECKMX CBOMCTB TOMOJIOroB OeH3oJa. B3anMmHOe BiIusiHME aTOMOB
Ha [IPUMEpPE rOMOJIOIOB apEHOB.

OpueHTalus B peakiusx 31ekTpodunsHoro 3amentenus. OpuentanTsl [ u Il pona.

Ilpumenenue u noayuenue apenog. llpuponHble HUCTOYHUKHA apPOMATHYECKUX
YTIEBOAOPOIOB. ApoMaTH3allvs aJTKaHOB U ITUKIIOATKAHOB. AJIKUIMPOBaHUE OEH30JIa.

20




Jemoncmpayuu. 1llapoctep)kHEBbIE MOACTH MOJIGKYJ O€H307a M €ro TOMOJIOTOB.
O3nakomieHHe C (U3MUECKMMH CBOMCTBAMH apOMAaTHYECKHX YTJIEBOAOPOJIOB C
ucrnojab30BaHueM pactBoputens "ConbBeHT'.

JlaGopatopHbie paboThI

HpaKTI/I‘{€CKHe 3aHATHUA

KoHTposnbHbIe paboThl

CamocrosTenbHas padboTa 00ydarmuxcs
[Tonsitue 00 skcTpakuu. BocctaHOBIEHHE HUTPOOEH301a B aHUJIHH.
['omonoruueckuii psig apeHoB. Tosyon. HutpoBanue tonyosa. Tpotui.

Tema 1.6.
[IpupoaHsie
HWCTOYHUKH
YTJIEBOJIOPOJIOB

Conepxkanue yueOHOro Marepuaia

Heghms. Haxoxnenue B npupoje, coctaB U ¢pusnyeckue cBoiictBa Hedtu. ToramsHO-
JHepreTuyeckoe  3HaueHue Heprtu. IlpombinieHHas  nepepaboTka  HEQTH.
Pektudukams HepTH, OCHOBHBIE (paklUMH €€ pa3lelieHus, MX HUCIOJIb30BaHUE.
Bropuunas nepepabotka HerenpoaykToB. Pektudukanus mMazyta mpu yMEHbIIEHHOM
naBnenun. Kpekunr HedrenpomykTtoB. Pasnuunbie Buabl KpekuHra, padoter B.T.
[yxoBa. M3oMepuzanusi ankaHOB. AJKUIMPOBAHUE HEMPEAEIbHBIX YIJIEBOJOPOIOB.
Pudopmunr vHeprenpoaykroB. KauecTBo aBToMOOMIBHOrO TOMIMBAa. OKTAHOBOE YHUCIIO.

Ilpupoonwtit u nonymmuwtit Hepmanoii 2azpl. CpaBHEHHME COCTaBa IPUPOJAHOTO U
NOMYTHOT'O Ia30B, UX MPAKTHYECKOE UCITOJIb30BAHUE.

Kamennwtii  y2ons. OCHOBHbIE HANpaBIICHUS HCHOJIb30BaHUA KAMEHHOTO  YIJIA.
KokcoBaHnne KaMEeHHOrO YIUIsI, BaKHEHIIME NPOAYKThI 3TOr0 MpoIEecca: KOKC,
KAMEHHOYTOJIbHAsl CMOJIa, HajacMmojdpHas Boaa. CoeauHeHus, BBIIEISEMbIE U3
KAMEHHOYTOJIBbHOM CMOJIBL. [IpoayKThI, mosTyqaeMble U3 HAICMOJIBHOW BOJIBI.
DKOJIOTMUECKHE AaCMEKThl J0O0bIYM, TMepepabdOTKU W  UCHOJIb30BAHUS TOPIOYHUX
MCKOIAE€MBbIX.

Jemoncmpayuu. Komnexuus "[Ipuponnsie VMCTOYHHUKHU YIJIEBOJIOPOJIOB".
Jlabopamopnvie onvimobl. PacTBOPUMOCTH pazNUYHBIX HEDTENpPOayKTOB (OEH3UH,
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Tema 1.7.
I'mppokcuibHbIE
COEIUHEHUA

KEPOCHH, U3EJIbHOE TOIUIMBO, Ba3eNH, Mapa@uH) ApYyT B APYyTE.

JlaGopaTopHbIie pabOTHI

[IpakTrueckue 3aHATUA
Ilpakmuueckoe 3anamue: 1lpupoaHbple ICTOUHHUKHU YTIJIEBOIOPOJIOB.

KoHTposbHbBIC paboThI
Konmponwvnaa paboma: YrieBoJ0pobl.

CamocrosTenbHas padboTa 00y4armuxcs

[TonyTHbI HE(DTAHOM Ta3, ero nepepadoTka.

[Ipouecchl TPOMBIIIEHHON IEPepadOTKN HEPTU: KPEKUHT, PUPOPMHUHT.
OxTaHOBOE YKCIIO OEH3WHOB U LIETAHOBOE YHCIIO TU3EIBHOTO TOIIMBA.
Kokcoxumuyeckoe npou3BOACTBO U €ro MPOIYyKLIHUS.

ConeprkaHuie yueOHOTO MaTepuana

Cmpoenue u knaccugukayusa cnupmoeg. Knaccudukanuss COUPTOB MO THILY
YIJIEBOAOPOJAHOIO paUKala, YUCIy THIPOKCUIBHBIX I'PYyNI M TUIy aroMa yriepoja,
CBSI3AaHHOT'O C THIPOKCUJIBLHOW TPYIIOW. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIILHON Tpyniibl. BiausiHue cTpoeHUs CIUPTOB HAa MX (PU3MYECKHE CBOICTBA.
MexmonekyisspHass  BOJOPOAHAs  CBs3b. | OMOJIOTMYECKMU  psii  IPEASIbHBIX
OJTHOATOMHBIX CIUPTOB. MI30MepHsi 1 HOMEHKIIATypa alKaHOJOB, UX 001mas Gopmyia.
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Xumuueckue ceoiicmea aiKano106. PeakuMOHHAsE CHOCOOHOCTb MpPENEIbHBIX
OJTHOATOMHBIX CcIUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKHX H
HEOPraHWYECKUX CcOoequHeHul, coaepxkamux OH-rpynmy: KHCIOT, OCHOBaHUH,
aMm(pOTEepHBIX COCAMHEHUN (BOJbI, COIUPTOB). Peakiuu, moaATBEepKIa0IUE KUCIOTHBIE
CBOMCTBa cUpTOB. Peakiuy 3amelenns TupOKCWIBHON Ipynibl. MeXMOoneKyspHas
JeTuapaTanusi COUPTOB, YCIOBUs 00pa3zoBaHUs MPOCTHIX 3¢dupoB. CroxkHble 3upsI
HEOPraHUYECKUX U OPTaHMYECKUX KHUCIIOT, peakiuu stepuduxanuu. OKHUCICHUE U
OKHUCIIUTEIIBHOE NErHAPUPOBAHUE CITUPTOB.

Cnocoovt nonyuenusa cnupmoe. 1'Mapoin3 rajoreHalkaHoB. [ wapaTtanus ajakeHOB,
yCIIOBUS €€ MpoBeeHus. BoccTraHoBIeHNE KapOOHUIBHBIX COEAMHEHUH.

OmoenvHvle npedcmasumenu aikano106. MeTaHoll, €ro MPOMBIIUICHHOE MOJyYeHUE
U T[pUMEHEHHE B MPOMBIIIICHHOCTH. buonormueckoe JeicTBME  MeTaHOA.
Crneunduueckue cnocoObl MOTYyUYEHHS STUIOBOrO cnupTa. GU3HOIOrHYECKOe JEeHCTBUE
3TAHOJIA.

Mnozoamomnwvie cnupmoi. V30Mepuss 1 HOMEHKIATypa NpPEACTaBUTENIEH IBYX- H
TPEXaTOMHBIX cUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX CIHPTOB,
UX KayecTBEHHOe oOOHapyxeHue. OTaenbHble MPEACTaBUTEIN: ATHICHIVIUKOJb,
[JIMLEPUH, CIOCOOBI UX MOJYYEHHs], MPAKTUYECKOE TPUMEHEHHE.

@Denon. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue (eHona. B3ammHoe BiausHUE
apoOMaTHUYECKOro KOJIbLIa U TUAPOKCUIBLHON IPYMIIbI.

XuMuyeckue cBoWcTBa (eHosa Kak (QYHKIOUS €ro XUMHYECKOrO CTPOCHHS.
bpomupoBanue (enorna (kauecTBeHHas peakiiysi), HUTpoBaHUE (MMKPUHOBAs KHUCIOTA,
ee CBOMCTBA M mpuMeHeHne). OOpa3oBaHHE OKPAMICHHBIX KOMILIEKCOB ¢ moHOM Fe®'.
[Tpumenenue dhenona. [lonyyenue dheHona B MpOMBIIIIICHHOCTH.

Jlemoncmpayuu. Monenun Moiiekyn crnupToB U ¢eHonoB. PacTBopuMocTs B BOJE
aJIKaHOJIOB, ATHJICHTJIUKOJIS, raulepruHa, ¢eHosa. KauecTBeHHbIe peakiuu Ha (PeHOJI.
B3aumoneiictBue ¢deHona ¢ pacTBOpoM Iieioud. Pacrno3HaBaHuEe BOJHBIX PacTBOPOB
dbeHoa u rImIepuHa.

Jlabopamopnsie onvimpl. PacTBOpUMOCTH CHUPTOB B BOJIE.
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Ilpogunvuvie u npogpeccuonanvno-3nauumoie rnemenmol cooeprcanun. MeTUIOBbINA
CIUPT U €ro UCIOJIb30BAHUE B KAUECTBE XUMHUUECKOTO ChIphs. TOKCHYHOCTh METAHONA U
npaBuia TEXHUKH O€30MaCHOCTHM Mpu padoTe € HUM. OTWJIEHIJIMKOIb M €ro
npuMeHeHne. TOKCHMYHOCTh ATHJICHIVIMKONS M IpaBWiia TEXHUKU O€30IaCHOCTU IpHU
paboTe C HUM.

JlaGopaTopHbIie pabOTHI

2
JlaGopaTopHbIE OMBITHI:
CaoiicTBa riauIepuHa
[IpakTruueckue 3aHsATUS
KoHTposnbHbIE paboThI
CamocTosiTenbHas paboTa 00yJarommxcs
MeTunoBelii COMPT M €ro HUCHOJb30BaHHE B KAYECTBE XUMHYECKOIO ChIPbS.
TokcMYHOCTH MeTaHOJIa M MpaBWJIa TEXHUKU OE30MACHOCTH MpH paboTe € HHUM.
OTUJICHTIINKOIb M €r0 MpUMeHeHHe. TOKCUYHOCTh STUJICHIJIMKONS U MPaBUiia TEXHUKU
0e30MacHOCTH MpU pabOTe C HUM.
Tema 1.8. Coneprkanue yueOHOTO MaTepHraia
AnbIeruibl U KETOHBL | I'omonozuueckue padst anb0e2udoé u Kemonog. IloHsTHE O KapOOHHIIBHBIX 2
COCUHEHMSIX. OJEKTPOHHOE CTpOEHHME KapOOHWIbHOM rpymnmbl. M3omepus wu
HOMEHKJIaTypa albpAeTUIOB M KeToHOB. @dusmueckne CBOWCTBA KapOOHWIBHBIX
COCIMHEHNH.
Xumuueckue ceoiicmea anv0ecud0é u Kemonog. PeakumoHHass CIOCOOHOCTD 5
KapOOHWIJIBHBIX COCIMHECHMN. Peakiinu OKUCIICHHsI albIeTUI0B, KaUeCTBCHHBIE PEAKIINH
HA  QIBJIETHIHYIO  TpYIILy. Peaknmu  MONMMKOHIEHCAIINHN: oOpa3oBaHue
dhenonobopmMaIbIETUAHBIX CMOJ.
Z

Ilpumenenue u nonyuenue KapoOOHUNbHBIX coeOuHenul. I IpumeHeHue anpaeruioB u
KETOHOB B OBITY M TPOMBIIICHHOCTH. AJIBACTUIIBI U KETOHBI B Mpupoje (ddupHsie
Mmacina, (pepomonsl). TlonyyeHne KapOOHWIBHBIX COCIUHEHUN OKHUCICHHEM CIHUPTOB,

24




Tema 1.9.
KapOoHoBbBIE KMCIOTHI
U UX MPOU3BOIHBIC

FI/II[paTaHI/IeI\/JI AJTIKNHOB, OKHUCJICHHCM YIUJICBOJOPOIOB. OTI[CJ'II)HI)IC MMpCaACTaBUTCIIN
AJIbACTU 0B U KECTOHOB, cneun(buqecm/le CITOCOOBI X INOJIYUCHUA U CBOMCTBA.

Jlemoncmpayuu. 1lapocTep)KHEBBIE MOJCIH MOJICKYJ ajbJACTHIOB W KETOHOB.
KadecTBeHHBIC peakIuy Ha ajbJIeTUAHYIO TPYIIITY.

Jlabopamopnsie onvimel. OKHCICHHE 53TaHOJIa B JTaHalb PACKAJICHHOW MEIHOU
poBOJIOKOH. Pacio3HaBaHne pacTBOpa aneToHa u popMaanHa.

Ilpogpunvnvie u  npogeccuonanvHo-3HAUUMBIE  IIEMEHMBL  COOEPIHCAHUAL.
[Tonukonnencanust dhopmanbaeruaa ¢ GpeHosom B PpeHOTOPOPMATBIETHIAHYIO CMOITY.
Aueranpaerun. [lonstTue o keroHax Ha mpumepe aineroHa. [IpumeHeHue aleToHa B
ITPOMBITIUICHHOCTH.

JlaGopatopHbie pabOThI

HpaKTI/I‘-ICCKI/IC 3aHATHUA

KoHTposnbHbIe paboThl

CamocrosiTenbHas paboTa 00y4Yaromuxcs

[Tonukounencamust ¢popmanpaeruaa ¢ ¢GeHoaom B peHonoGpopManbIeruIHy0 CMOIMY.
Aueranpaerun. [lonstTue o keroHax Ha mpumepe aieroHa. lIpumeHeHue ameroHa B
MPOMBITIVICHHOCTH.

ConeprkaHue yueOHOTO MaTepuana

T'omonozuueckuii pao npeoenbHvlX 00HOOCHOGHBIX KapOoHOo6bIX Kucaom. I1oHsTHe 0
KapOOHOBBIX KHCIOTaX M WX KiacCUUKaIusa. DIEKTPOHHOE M TPOCTPAHCTBEHHOE
CTPOCHHUE KapOOKCUJILHOW TPYMIbl. ['OMOIOTHUUECKUN Psijl MPEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCJIOT, UX HOMEHKJIATypa U U3oMepus. MeXMOJeKyIsIpHbIE BOJIOPOIHbBIC
CBSI3M KapOOKCUJIBHBIX TPYMIN, WX BIMSHUE Ha (PU3NYECKHE CBONCTBA KapOOHOBBIX
KHCJIOT.

Xumuueckue ceolicmea KapooHoevlx Kucaom. Peakuuu, WUTIOCTPUPYIOIINE
KHCIIOTHBIC CBOMCTBAa W WX CpPaBHGHHWE CO CBOWCTBAMH HEOPTaHMYECKUX KHCIIOT.
OOpazoBanue (PyHKIIMOHAIBHBIX TMPOU3BOJHBIX KAapOOHOBBIX KHUCIOT. Peakimn
sTepuuKanuu. AHTUAPUJIBI KAPOOHOBBIX KUCIIOT, MX TOJIYYCHHE U PUMEHEHHUE.
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Cnocoowvt noayyenus Kapoonoewvix Kuciom. OmoenvHvle npeocmasumenu u ux
3Hauenue. OOMME CHIOCOOBI MOJIYYEHUS: OKUCJICHUE AJTKAHOB, AIKEHOB, MEPBUYHBIX
CIUPTOB, aIbJACTUIAOB. BakHeimme mpeAcTaBUTeM KapOOHOBBIX KHCJIOT, UX
Ounonoruyeckas pojb, crieuuduueckue crocoObl MOTyYeHUs, CBOMCTBA U MPUMEHEHHE
MYPAaBbUHOW, YKCYCHOW, TAJIbMUTHHOBOM U CTEAPUHOBOW; aKPUIIOBOM U METAKPUIIOBOM;
OJIEMHOBOM, JINHOJIEBOH U JIMHOJICHOBOIL; IIIaBEJIEBOM; OCH30MHOM KUCJIOT.

Cnoscuvte 3¢ghupel. CtpoeHre W HOMEHKJIATypa CIOXKHBIX 3(PHpPOB, MEKKIaccoBas
u3oMepusi ¢ KapOOHOBBIMH KuciaoTamMH. CrocoObl TOJMYyYEHHsI CIOXKHBIX 3(UPOB.
OOpatuMocTh peakuud dSTepudukanu U (GaKTOpbl, BIUSAIONIME HA CMEIICHUE
paBHOBecus. OOpaszoBaHue clnoXHBIX MoaudhupoB. [lomustunentepedranar. JlaBcan
KaK TPEACTABUTEIh CHHTETUYCCKUX BOJIOKOH. XMMHYECKHE CBOWCTBA M TPUMCHCHHE
CJIOHBIX 3(DUPOB.

Kupwr. XXupbl kak ciaoxHble 3Qupbl rmuepuHa. KapOoHOBbIE KHCIOTHI, BXOJSIINE B
COCTaB JKMPOB. 3aBUCHMOCTb KOHCHCTEHIMHU JXHPOB OT MX COCTaBa. XUMHUYECKHUE
CBOMCTBA JKHPOB: THUAPOJIN3, OMBUICHHE, TUAPUPOBAHUE. brosorndeckass posb XKUpoOB,
UX MCIIOJIb30BAHKE B OBITY U IPOMBIIIJIEHHOCTH.

Conu kapoonoevix xucnom. Mpina. CriocoObl MOMYyYEHUS COJICH: B3aMMOJICHCTBUE
KapOOHOBBIX KHCIIOT C METaJllaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHMSIMH, COJISIMH;
HICJIOYHONW THAPOJIM3 CIOKHBIX I(PUPOB. XUMHUECKHE CBOMCTBA COJieH KapOOHOBBIX
KHUCJIOT: TUAPOJIN3, pEaKMd MOHHOTO 0OMeHa. Mblla, CYyITHOCTh MOIOILIETo JEHCTBUS.
OtHomieHue Mbula K xKecTkod Boae. CuHTeTMueckue Moromme cpeactsa — CMC
(IeTepreHTsl), HX TPEUMYILECTBA U HEJJOCTATKHU.

Jlemoncmpayuu. 3HaKOMCTBO C (PU3MYECKUMH CBOWCTBAMHU BaXKHEHIIMX KapOOHOBBIX
kuciioT. OTHOIIIEHUE PA3IMYHBIX KAPOOHOBBIX KUCIOT K BoJie. JIabopamophuie onvimeul.
B3anMopeicTBue pacTBOopa YKCYCHOM KHCIOTBI C OKCHJIOM ITMHKA, THAPOKCHIIOM
xenesza (II1), pactBopom kapOonara kanus. O3HaKOMJIEHHWE C OOpaslaMu CIIOKHBIX
a¢upoB. OTHOIICHHE CIOXKHBIX 3(PUPOB K BOJE U OPraHUYECKUM BEIIECTBAM.
"BriBeneHne" >KUPHOTO MATHA C TTOMOIIBIO CI0KHOTO 3¢upa. PacTBOpUMOCTH KUPOB B
BOJIC M OpraHWYECKUX pacTBopuTesx. CpaBHEHHE MOIOIIUX CBOHCTB XO3SMCTBEHHOTO
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Tema 1.10.
YrneBoabl

Mbl1a 1 CMC B JKeCTKOH BOJE.

Ilpoghunvnvie u npogheccuonanvro-3nauumole 3J1eMeHmMbL COOCPHCAHUA.
MmuoroobOpasne KapOOHOBBIX KHCIOT (IaBeieBasi KUCIOTa Kak JIBYXOCHOBHas,
aKpUJIOBas KUCIIOTa KaK HelpeeabHas, OeH30iMHast KMCI0Ta KaKk apoMaTHIecKas ).
[InenkooOpasyromue Macja. 3aMeHa JKMPOB HEMHUIIEBBIM ChIpbeM. CHHTETHYECKHE
MOIOIIIME CPEJICTBA.

JlaGopatopHbie pabOThI

2
JlabopaTopHBI€ OIBITHI:
CBoiiCTBa YKCYCHOW KUCIIOTBI
[IpakTruueckue 3aHATUSA
Z
KoHTposnbHbIe paboThl
3auem: «Kucnopoocooepicaujue opzanuueckue coeOuHeHus)
CamocrosiTenbHas paboTa 00y4YaromuXCs
MHuoroo0pa3ue KapOOHOBBIX KHCJIOT (I[aBejieBasi KHCJIOTa Kak JIBYXOCHOBHas,
aKpUJIOBasi KUCJIOTA KaK HEeMpeaelibHast, OeH30MHasl KHCIIOTa KaK apOMaTUYeCKas).
[InenkooOpa3yromue macia. 3aMeHa KUPOB HEMUIIEBBIM ChipbeM. CHHTETHYECKHE
MorolMe cpeacTBa. MoJIOUHOKHUCIIOE OpoXxkeHne MoKo3bl. KruciioMonoyHbie NpoAyKTHI.
CuiiocoBanre KopMoB. HuTpoBaHU€ 1IEIUTIONIO3bI.
Coneprxanue yueOHOTO MaTepuaia
Honamue 06 yeneeooax. Knaccudukanus yrieBogoB. MoOHO-, M- U TOJUCAXaPUIBI, 1
MPEACTABUTENIM KaXKJIOW TPYNIbl yIJeBOJAOB. buojornueckas pojb YIJIEBOJOB, HX
3HAYEHUE B )KU3HU YeJI0oBeKa U OOIIECTB.
Z

Monocaxapuowst. CTpoeHUE U ONTHYECKAas M30MEpUs MOHOcaxapuaoB. Ux
KJIacCU(pUKalMs IO YHCIy aTOMOB yriepoja U MpHpojae KapOOHWJIBHOM TPYMIIbI.
®opmyibl Ouiiepa u Xeyopca A U300pakeHHs] MOJIEKYJI MOHOCAXapuI0B.

OTtHecenne MoHocaxapuioB K D- u L-psay. Baxxnelue npeacTaBUuTeN MOHO3.
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['moko3a, cTpoeHue ee MOJIeKyJibl U (hpu3udeckue cBoiicTBa. TayTomepus. XUMUUYECKHE
CBOMCTBA TJIIOKO3bI: PEAKITUH TI0 aJIbIACTUIHON TPYTIIIe

("cepeOpsiHOTO 3epkana'", OKUCICHHE a30THOW KHCJIOTOW, THUApHUpOBaHUE). Peaknum
TJIFOKO3bI KaK MHOTOQTOMHOT'O CITIUPTA: B3aMMOJIEUCTBHE TIIIOKO3bI C TUAPOKCHIOM MEIU
(I) mpu xoMHATHON TemrepaType W HarpeBaHud. Pa3iuyHble THUIIBI OpOKEHUS
(cupToBOE, MOJIOUHOKHKCIIOE). ['moko3a B mpupone. buomorudeckas poiab u
npuMeHeHue TIoKo3bl. Dpykroza Kak wu3oMep TIIOKO3bl. CpaBHEHHE CTPOCHHUS
MOJIEKYJIBI 1 XMMUYECKUX CBOMCTB TIIIOKO3bI U (pykTo3bl. DpyKTO3a B MpUPOJE U €€
OMoJIOrM4YecKast poJb.

[lento3el. Pubo3za u ne3okcupubo03a Kak NPEACTAaBUTENH aibaomneHTo3. CTpoeHue
MOJICKYL.

Jucaxapuowt. Ctpoenue Jcaxapuaos. Cnoco6 COYJICHECHMS IIUKJIOB.
BoccranaBnuBaroiiye 1 HEBOCCTaHABIIMBAIOIIME CBOMCTBA JUCAaXapUIOB KaK CJIECACTBUE
cowieHeHHs 1ukna. CTpOeHUE M XMMHYECKHE CBOWMCTBA Caxapo3bl. TeXHOJIOTHYECKUE
OCHOBBI ITPOM3BOJICTBA Caxapo3bl. JIaKTO3a M MaJIbTO3a, KAaK M30MEPHI caxapo3bl.

Honucaxapuow. Ob1iee crpoeHue nonucaxapuaoB. CTpoeHHE MOJIEKYJbI Kpaxmaina,
aMmiI03a M aMWIONEKTHUH. (PU3NYEeCKHEe CBOMCTBA KpaxMmaja, €ro HaxOXKICHHE B
npupoge u Ouonoruveckas podib. ['nmukoreH. XUMUYECKHME CBOMCTBAa Kpaxmasa.
CrpoeHue 3J1eMEHTapHOr0 3B€HA LIEJUTIOJI03bL. BilnsgHNE CTpOEHUS TOJIMMEPHON LIENU Ha
duznyecKkrue 1 XUMUYECKUE CBOMCTBA LEJUIION03bL. [ MIpOIN3 11eIt0103b1, 00pa3oBaHue
CIIOXHBIX 3(UPOB C HEOPraHMYECKUMU U OpraHMyYecKuMH kucioramu. [lonsitue o0
VMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM IIENK, BHCKO3a. HaxoxkneHwe B mnpupoae u
Ouosornyeckas posb 1eJI0103b6l. CpaBHEHHE CBOMCTB KpaxMala U HEJUTI0JI03bI.

Jlemoncmpayuu. OO6pa3ipl yraeBoAoB U u3Aenuii 3 Hux. OTHOIEHWE PacTBOPOB
caxapo3bsl 1 ManbTo3bl K Cu(OH), npu HarpeBanuu. O3HaKOMIICHHE C (DU3NUYESCKUMU
CBOMCTBaMHU Kpaxmayia M 1emnosio3bl. HaOyxaHue LemIono3sl U Kpaxmalia B BOJE.
KoJutekuus BOJIOKOH.

Jlabopamopnvie onvimel. O3HaKOMJIEHHE C (PU3NYECKHMMH CBOMCTBAMM TJIFOKO3bI
(anTeyHas ymakoBKa, TabseTku). KUCIOTHBIA THIPOJM3 caxapo3bl. 3HAKOMCTBO C
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oOpasnamu nonucaxapugoB. OOHapyXeHHE Kpaxmaja C IOMOLIbI0 KayeCTBEHHOM
peakluy B MeJie, XJie0e, Horypre, MaprapuHe, MaKapoOHHBIX U3JENHIX, Kpynax.

JlaGopaTopHbIie pabOTHI

[IpakTrueckue 3aHATUA

KoHTposnbHbIe paboThl

CamocrosTenbHas paboTa 00y4yarmuxcs

MoJiouHOKHCII0€ OpOoKEHUE TIIH0KO3bl. KUCIIOMOIOYHBIE TPOTYKTHI.
CunocoBanne kopMoB. HutpoBanue nemitono3sl. [lnpokcuimi.

Tema 1.11.
AMUHBI,
AMHUHOKHCJIOTEI, OCIIKH

Conepxanue yueOHOro Marepuaia

Knaccugpurkayus u uzomepua amunoe. llouarue 06 amunax. IlepBudHble, BTOpUYHBIE
U TpeTuuyHble aMuHbl. Kitaccudukanus aMMHOB 1O TUITY YIJIEBOJIOPOJHOIO pajguKaia
YHCIy aMUHOTPYIII B MoJieKyJe. ['omonoruueckue psabl MpeneiabHbIX anupaTu4ecKux
Y apOMATHYECKUX aMUHOB, U30MEPHUsl U HOMEHKJIATypa.

Xumuueckue ceoiicmea amunog. AMVHBI KaKk OPraHUYECKHE OCHOBAHUs, UX CPABHEHNE
C aMMHAKOM U JIPYTMMH HEOPTaHWYECKUMH OCHOBAHUSMHU. CpaBHEHUE XWMHYECKUX
CBOMCTB anmudarnueckux U apomaTuueckux amMuHOB. (OOpa3oBaHHE aMUJIOB.
AHWINHOBBIE KpacuTenu. I[loHsATHE O CHUHTETMYECKUX BOJOKHax. [lonmamunel u
MOJIMaMUJHBIE CHHTETUYECKHUE BOJIOKHA.

Ilpumenenue u nonyuenue amunos. Ilonyuenne amunon. Pabotst H.H. 3ununa.

Amunokucnomst. IloHsiTue 00 aMUHOKMCIOTAX, MX Kiaccu(uKanus U CTPOCHUE.
Onrnueckas U30MEPUS a-aMHUHOKHCJIOT. Howmenkiarypa AMHHOKHCIIOT.
JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AMHWHOKHCJIOT W €€ TPUYUHBI.
bunonsipubie uoHbl. Peaxknum kouaeHcanuu. IlentuaHas cBsA3b. CHHTETHYECKHUE
BOJIOKHA: KampoH, SHaHT. Krnaccudukamnus BojokoH. [lomydeHne aMUHOKHCIOT, WX
pUMeHEHue 1 Ouoorudyeckas QyHKIus.

benku. benku kak npupojaHble nonuMepbl. llepBuunas, BTOpUYHAs, TPETUYHAs U
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YEeTBEPTUYHAs CTPYKTypbl OenkoB. @OuOpwuisipHple U TIOOYJIApHBIE  OENKHU.
XHWMHUYECKHE CBOWCTBA OEIKOB: TOpPEHHWE, JAEHATypalus, TUAPOJIU3, KayeCTBEHHBIE
(uBeTtHble) peakuuu. buonormueckue ¢yHkIuM OenKOB, UX 3HaueHue. benmku kak
KOMIOHEHT nuiuy. [Ipobiema 6€IKOBOro rojiolaHus U MyTH €€ PEIICHHUS.

Jlemoncmpayuu. PacTBopeHue U oOCaxXJieHUEe OCIKOB.

Jlabopamopnvie onvimobi. VI3rOTOBIEHUE IIAPOCTEPKHEBBIX M OOBEMHBIX MOJIEIEH
U30MEPHBIX aMUHOB. PacTBopenme OenkoB B Boae M ux Koarymsauus.OOHapyKeHHe
Oenka B KypHUHOM SIHIIE U MOJIOKE.

Ilpogpunvnvie u  npogheccuonanvHo-3Hauumvle  IJIEMEHMBL  COOEPHCAHUA.
Hcnonp3oBanue ruapoiunsa 6eKkoB B mpodeccuu

JlaGopatopHbie pabOThI

HpaKTI/I‘-ICCKI/IC 3aHATHUA

Ilpakmuueckas paboma:
Perenne skCIiepuMEHTAIIBHBIX 3a71a49 10 OPTraHUYeCKON XUMUHU.

KoHTposbHbIE paboThI

CamocrosiTenbHas paboTa 00y4YarOmuXCs
buonornyeckue ¢GyHKIMU O€IKOB, HUX 3HA4YeHHE. bEIKM Kak KOMIIOHEHT IHIIH.
Hcnonp3oBanue ruaposnsa 0eIKoB B IpohecCHu

Tema 1.12.
A3oTcoaepxkaliye
TFETEPOLUKIINYECKUE
COCIMHECHUS.
HyxkneuHnossie
KHUCJIOTBI

Conepxanue yaeOHOro Marepuaa

Hykneunosvie kucnomel. HyKIeHHOBBIE KHCIOTBI KakK MPUPOIAHBIC TMOJIUMEPHI.
Hyxneotunpl, ux ctpoenne, npumepbl. AT® u A/I®, ux B3auMoIpeBpalleHue U Poiib
storo mporecca B nipupoze. [lonstue [JHK u PHK. Ctpoenue JIHK, ee mepBuuHas u
BropuuHas cTtpykrypa. Paborer ®@. Kpuka u JI. Yorcona. KommieMeHTapHOCTb
azotucthix ocHoBanui. Perukanus JIHK. Oco6ennoctu crpoenust PHK. Tunet PHK u
ux ononornyeckue GyHkiuu. [lonstue o TponyHoM Koje (komoHe). buocunTes Oenka B
KUBOM KieTKe. [ eHHas mHxeHepust 1 ouorexHosorus. TpancreHHsie HOpPMBI pacTeHHIA
U KUBOTHBIX.
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Jemoncmpayuu. Mojaenn MOJEKYJ BaXHEUIIUX TETEPOIMKIOB. MoOJElb MOJICKYJIbI
JAHK, neMoHcTpanys npuHIUIIa KOMIIEMEHTAPHOCTH a30TUCTHIX OCHOBaHUN. OOpa3iibl
MPOIYKTOB TMHUTAHWS W3 TPAHCTEHHBIX (OPM pPACTCHHWA W KUBOTHBIX. JlekapcTBa m
npernapaThl, H3roTOBJICHHBIE METOIAMHU T€HHON MHKEHEPUU U OMOTEXHOJIOTHH.

.]Iaﬁopamopuble onvimel. VI3roToBIICHUE OOBEMHBEIX H MapoCTCPIKHCBLIX MOI[CJ'IGﬁ
A30TUCTBIX I'CTCPOLUKIIOB.

JlabopaTopHbie pabOThI

HpaKTI/I‘-ICCKI/IC 3aHATHUA

KoHTposnbHbIe paboThl

CamocrosTenbpHas paboTa 00yJarOIIUXCs

buocuHTe3 Oenka B JKHMBOM KieTke. ['CHHas WHXCHEpHS M OHOTCXHOJIOTHS.
TpaHcreHHbie (OPMBI PACTCHHI M )KUBOTHBIX.

JlekapcTBa M mpenaparbl, HM3TOTOBJICHHBIC METOJAMH TCHHOW HWHXXCHCPHUH U
OMOTEXHOJIOTHH.

Tema 1.13.
buonornuecku
AKTUBHBIE COEIUHEHUS

Conepxanue yaeOHOro Marepuaia

Depmenmupr. 1lonsiTe 0 pepMEHTaX KaKk O OMOJIOTMYECKUX KaTajau3aropax OelKOBOM
npuposibl. OCOOEHHOCTH CTPOEHHS M CBOMCTB B CpPaBHEHHMM C HEOPraHMYECKHMMHU
karanuzatopamu. Knaccuduxarmus depmeHToB. OCOOCHHOCTH CTPOCHUS U CBOWCTB
(epMEHTOB: CEJIEKTUBHOCTh U 3(P(HEKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTU (DEPMEHTOB
ot temreparypsl u pH cpenpl. 3HaueHue (HepMEeHTOB B OMOJOTUU W TIPUMEHEHHE B
npoMbllIeHHOCTH. OOHapyKeHHe acIUpUHA B TOTOBOM JIEKAPCTBEHHOM (opMe.

Bumamunwur. Tlousatue o ButamuHax. Ux kmaccudukammss u obo3nauenue. Hopma
noTpebieHuss BUTaMuHOB. BosiopactBopumele (Ha npumepe ButaMuHoB C, rpynnsl B u
P) u xupopactBopumbie (Ha mnpumepe BuTamMuHOB A, D u E). ABuTamuHo3bl,
TUIMEPBUTAMUHO3bI U TUIIOBUTAMUHO3BI, X MTPO(UIAKTHKA.
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I OPDMOHDBL. [lonsiTe o FOPMOHAX KakK OMOJIOTUYECKH aKTUBHBIX BCIICCTBAX,
BBITMTOJIHATOIMINX OHIAOKPHUHHYIO PETYIIAINTIO KHU3HCACATCIbHOCTH OpraHU3MOB.
KJ'IaCCI/I(l)I/IKaL[I/IH TOPMOHOB: CTCPONIBI, IPOU3BOJHBIC AMUHOKHUCIIOT, ITOJUIICIITUIHBIC U
OCJIKOBBIC T'OPMOHEI. OTI[CJ'IBHI)IG NpCaACTaBUTCIIN: 3CTPAANO]I, TCCTOCTCPOH, MHCYJIMH,
aJIpCHAJINH.

Jlexapcmea. [1onsTie 0 TeKapcTBaxX Kak XMMUOTEPANIEBTHUECKUX npenaparax. Kparkue
HUCTOPUYECKHE CBEICHHUS O BO3HUKHOBEHUM M Pa3BUTHH XUMHUOTepanuu. [pymnmsl
JIEKapCTB: CyabMaMuabl (CTPENTOLU/), AaHTUOMOTUKHU (MEHUIIMIUIMH), AHTUIHPETUKH
(acniupuH), aHAIBI€TUKHU (aHATBIMH). MeXxaHu3M JeUCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX
IpernapaTroB, CTPOCHHWE MOJEKYJ, IMPOTHO3MPOBAHWE CBOWCTB HA OCHOBE aHAN3a
XUMHUYECKOTO CTpPOCHMs. AHTUOMOTHUKH, MX KiIacCHU(UKAIMSA MO CTPOCHUIO, TUIY H
cnekTpy nerctBus. bezonacHsie crnocoObl IPUMEHEHUS, JIEKAPCTBEHHBIE (DOPMBI.

Jlemoncmpayuu. OO0pa3upl BUTAMHHHBIX MpenapaTos. [lonMBUTaAMUHBI.
Jlabopamopnsie onvimal. OOHapyXEHUE acIPUHA B TOTOBOM JIeKapCTBEHHOU (popMe.

JlabopaTopHbie pabOThI
JlabopaTopHbie OIbITH: BuTaMuHbI

[IpakTrueckue 3aHATUS

KoHTposnbsHbIe paboThl

CamocrosiTenbHas paboTa 00y4aromuxcs

3HayeHue (pepMeHTOB B  OWUOJOTMUM U NOPUMEHEHHE B  IPOMBIILJIEHHOCTH.
Knaccudpuxanus ButamuHoB. Hopma mnoTpeOnenuss BuTtamuHOB. Kiaccudukarus
TOPMOHOB: CTEPOMJIbI, IMPOU3BOJIHBIC AMUHOKUCIIOT, TOJMIENTUIHbIE W OEIKOBBIC
TOPMOHBI. AHTUOMOTHKH, UX KJIacCU(UKAILKS IO CTPOSCHUIO, TUITY U CIIEKTPY JACHCTBHUS.

Pa3gea 2.

O01mas 1 HeOpraHm4ecKast XumMms

96

Tema 2.1.

ConeprxaHue yueOHOTO MaTepuaa
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XuMus — HayKa o
BEILIECTBAX

Cocmae eeuwtecmea. Xumuyeckue 3ieMeHThl. CocoObl CyIIECTBOBAaHUS XMUMHUYECKUX
AJIEMEHTOB: aTOMBI, TPOCThIE W CIIOXHBIE BEIIECTBA. BelllecTBa MOCTOSHHOTO U
MEPEMEHHOT0  COCTaBa. 3aKOH TIOCTOSIHCTBA  COCTaBa  BellecTB.  BemiecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJIAPHOTO cTpoeHus. CrnocoObl OTOOpa)KeHUs MOJEKYJI:
MOJIEKYJIIPHBIE U CTPYKTYpHBbIE (DOPMYJIBI;, IIAPOCTPEPKHEBBIE W MacIITaOHbIE
npoctpancTBenHbie (CTroapTa-bpurieda) Moaenu MoIeKyil.

H3mepenue eewecmea. Macca aTtoMOB W MOJEKYJI. ATOMHas €IMHUIA MAaccChl.
OTHOCUTENBbHBIE aTOMHASI U MOJIEKYJsipHass Macchl. KonnuecTBo BellecTBa U €IMHHULIBI
€ro U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Hnciio ABoraapo. MoJsipHast Macca.

Azpezamnvle cocmosanua eeuwjecmea. TBEpJoe (KpUCTAUIMYECKOE U amMopgHOE),
KUJKOE W Ta3zoo0pa3Hoe. 3akoH ABOrajpo U €ro clieactBus. MolisipHbli 00beM
BEIIIECTB B Ta3000pa3HOM cOCTOsTHUU. OOBbEAMHEHHBIM Ta30BbI 3aKOH U ypaBHEHHE
MenpeneeBa-Kianeiipona.

Cmecu eewecme. Paznuuus Mexay CMECIMH U XUMHUYECKUMH COCTUHECHUSIMU.
MaccoBas 1 00beMHas JOJIM KOMIIOHEHTOB CMECH.

Jlemoncmpayuu. HaGop wMopeneir atoMoB u  MoJiekyld. Hekoropblie BeliecTBa
KOJIMYECTBOM B 1 MOJIb.

Ilpogpunvnuvie u  npogheccuonanvhHo-3HauuMbvle  INEMEHMbL  COOEPHCAHUA.
AnnotpornHbsle Moaudukauu yriepozaa (anmas, rpadur), kuciopoja (KUCIopod, 030H),
oJioBa (cepoe u 6emoe 0510B0). [IoHATHE 0 XMMUYECKOM TEXHOJIOTUH, OMOTEXHOJIOTHN 1
HAaHOTEXHOJIOTHH.

JlaGopatopHbie pabOThI

[IpakTrueckue 3aHATUA

KoHTposnbsHbIe paboThl
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CamocrosiTenbHas paboTa 00y4aromuxcst

AnnorpomHble MoAuUKAIMK yriaepoaa (aimas, rpadur), kuciopoaa (KUcIopo, 030H),
oJyioBa (cepoe u Oemoe 0510B0). [ToHSATHE 0 XUMUUECKOW TEXHOJIOTHH, OMOTEXHOJIOTHH U
HAaHOTEXHOJIOTHH.

Tema 2.2.
Crtpoenue atoma

Conepxanue yueOHOro MaTepuaia

Amom - crodcnas wacmuya. J10ka3aTenbCTBa CI0KHOCTU CTPOEHUS aToMa:

KaTOJHBIE U PEHTT€HOBCKUE JIy4H, PoTOAD(DEKT, paIuoaKTUBHOCTD, JIEKTPOIH3.
[Inanerapuass monens aroma . Pesepdbopma. Ctpoenne atoma mno H. bopy.
CoBpeMeHHbIE MTPEACTABICHHS O CTPOCHUH aToMa. KoprmycKyasipHO-BOJHOBOU Ayaanu3m
YaCTUIl MUKPOMUDA.

Cocmaeé amomnoz2o aopa - HYKJIOHBI: MPOTOHBI U HEUTPOHBI. M30TONBI U HYKJIUJBIL.
Y CTOMYMBOCTH SIAEP.

Inekmponunaa ob6onouka amomoe. llonatne 00 BIEKTPOHHOH OpOUTAIM U
AJIEKTPOHHOM oOsake. KBaHTOBbIE uMcna: TrjaBHOe, opOuTanbHOE (1I0OO0YHOE),
MarHuTHOE W CIMHOBOE. PacrpeznesieHHe 3JIEKTPOHOB IO HHEPreTUYECKUM YPOBHSM,
NOAYPOBHSIM W OpOUTaIsIM B COOTBETCTBUU C NPHUHIIMIIOM HAWMMEHBIIEH >HEpPruu,
npuHiunoMm Ilaynmu wu npaBuwiom ['yHpa. DnekTpoHHbIE KOH(UTypaluud aTOMOB
XUMHUYECKUX DJIEMEHTOB. BajeHTHBIE BO3MOKHOCTH aTOMOB XMMHYECKUX 3JIEMEHTOB.
DJIeKTpOHHAs KJIacCU(UKAIUSI XUMUYECKUX AIIEMEHTOB: s-, P-, d-, f-ayiemenTsI.

Jlemoncmpayuu. Mojenun opourtaneid pa3nuaHon GOpMBI.

JlaGopatopHbie pabOThI

[IpakTrueckue 3aHATUA

KoHTposnbsHbIe paboThl

CamocrosiTenbHas paboTa 00y4JarOmuXCs

CoBpeMeHHBIC TIPEJCTaBICHUS O CTpOoeHUH aToma. PammoakTtuBHOCTH. Mcmonb3oBanue
PaMOAKTUBHBIX M30TOTOB B TEXHUYECKHUX IIEJsIX. PEHTIeHOBCKOE H3JIyYeHUE U €ro
WCIIOJb30BaHNE B TEXHHKE M MEIUIMHE. DJICKTPOHHAs KIacCH(pUKAIUS XHUMHUYSCKHUX
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DJIEMEHTOB: S-, P-, d-, f-371eMeHTHI.

Tema 2.3.

[Tepnoanyeckuii 3aK0H
Y MIEPUOANYECKAS
CHUCTEMA XUMHUYECKUX
anemeHToB JI.1.

Coneprxanue yueOHOTO MaTepHraia

OmKkpovimue nepuoouueckozo 3axkona. 1Ipennoceuiku: HAKOIEHHE (PAKTOIOTUYECKOTO
Matepuana, padbotsl npeamectseHHUKOB (M.B. [ebepeitnepa, A.D. lllankyprya, x.A.
Heronenpca, JI.FO. Meiiepa), che3n xumukoB B Kapricpys, nuuHoctHbie kadectBa [[.U.
MenpeneeBa. Otkpsitue .M. MenaeneeBbIM NEPUOINYECKOTO 3aKOHA.

MenpeneeBa Ilepuoouueckunt 3axon JI.H. Menoeneeea. Otkpoitie .M. MenaeneeBbiMm
nepuoandeckoro 3akona. [lepuoanueckuii 3akon B popmynupoke [[.11. Menneneena.
[leproguyeckas TaOnMIla XUMHYECKHX DOJEMEHTOB — Tpaduieckoe OToOpaKeHHE
MepUoANYECKOro 3akoHa. CTpyKTypa MEepUOAUYCCKON TaOIUIBI: MEPHOAbl (Majble U
OoJIbIIKE), TPYIIIHI (TJIaBHAS U TTOOOYHAs ).
Jemoncmpayuu. Paznuunble BapuaHThl  TAOMWIBI  MEPUOJUYECKOM  CHCTEMBI
xuMudeckux saemenToB [[.1. MenpaeneeBa
Ilpogunvnvie u  npogheccuonanvho-3nauumvie  J1EMEHMbL  COOEPHCAHUAL.
PaanoakTuBHOCTh. MojAenMpOBaHUE KaK METOJ MPOTHO3UPOBAHMUS CHUTyallMd Ha
MIPOM3BOJICTBE.
JlaGopatopHbie pabOThI
[IpakTrueckue 3aHATUS
KoHTposbHbIE paboThI
3auem 110 Temam: «OO01Ias1, HEOpraHUYECKas U OpraHuYecKas XUMHUS
CamocrosiTenbHas paboTa 00y4Jaromuxcs
DJeKTpoHHAsT KjaacCH(PHMKAIMSI XUMHYCCKHX DJJIEMEHTOB: s-, P-, d-, f-smemeHTsI.
MopenupoBaHue Kak METOJ] TPOTHO3UPOBAHUS CUTYallUH HAa MPOU3BOJCTBE.

Tema 2.4, Copeprkanre yaeOHOTO MaTepHraia
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CTpOGHI/Ie BCHICCTBA

Honamue o xumuueckou ceésaszu. TUNbl XUMHYECKUX CBS3CH: KOBAaJICHTHAsA, MOHHAA,
MCTAJINYCCKasA U BOIOPOaAHAL.

Kosanenmnaa xumuueckan ceazv. JlBa MexaHu3ma oOpa3oBaHMsI 3TOM CBSI3U:
OOMEHHBIN U IOHOPHO-aKLENTOPHbIN. OCHOBHBIE TapaMETpPhl ATOrO THUIIA CBSI3U: JUIMHA,
IIPOYHOCTb, YTOJI CBA3M WA BAJIEHTHBIN yroyl. OCHOBHBIE CBOMCTBA KOBAaJEHTHOM CBSI3HU:
HACBIIIEHHOCTh, MOJIAPU3YEMOCTh H  MPOYHOCTh.  DJIEKTPOOTPULATEIBHOCTH U
KJIacCU(UKalLMsl KOBAJEHTHBIX CBSI3€H MO 3TOMY IMPHU3HAKY: MOJIApHAs U HENOJspHas
KOBaJIEHTHbIE CBs3U. [lOJSAPHOCTH CBA3M UM MOJAPHOCTh MOJEKyJbl. Crocod
NEPEKPBIBAaHUS AJEKTPOHHBIX OpOMTaNe M KiacCU(UKAlUs KOBAJICHTHBIX CBA3EH IO
TOMY NPU3HAKY: S- U p-CBsA3U. KpaTHOCTh KOBaJEHTHBIX CBSA3€H U KilaccupuUKaLus uxX
[0 OTOMY IPU3HAKy: OJIMHApHbIC, [BOWHBIC, TPOMHBIC, MOJYTOPHbIEC. THIIBI
KPUCTAUIMYECKUX PEIIETOK y BEIIECTB C€ OTUM THUIIOM CBSI3U: AaTOMHBIE U
MOJEKYIsApHble. @DU3NYECKHME CBOMCTBA BEIIECTB C OTHMH KPHUCTALUINYECKUMU
peLIETKaMU.

Honnaa xumuueckasa c6:a3b, KaK KpaWHUM CJIydal KOBAJEHTHOW MOJISIPHOM CBSI3U
Mexanu3m o0Opa3oBaHUsT HMOHHOW CBsi3U. VOHHBIE KPUCTAUIMUECKUE PEIICTKA U
CBOICTBA BELIECTB C TAKUMU KPUCTAIIAMMU.

Memannuueckana XxXumuueckasa c6a3b, KaK OCOOBIM THUI XHUMHUYECKOM CBS3H,
CYHIECTBYIOIIMM B METaUlaXx M CIUIaBax. Ee OTJIMYHS M CXOJICTBO C KOBAJICHTHOU H
MOHHOU CBA3AMU. CBOMCTBA METAJUNIMYECKON CBA3U. METANIMYECKUE KPUCTATIMYECKUE
pPELIETKH W CBOKMCTBA BEHIECTB C TAKUMH KPHUCTAJLIAMM.

Booopoonasa xumuueckaa cea3zp. Mexanusm o0Opa3oBaHus TakoW cBsi3u. Ee
KIaccu(ukanuysa: MEKMOJCKYJIsIpHas W BHYTPUMOJEKYJISIPHAs BOJOPOJHBIC CBSI3H.
MoJtekynspHbIe KPHCTAIMYECKHE PEIICTKH JJIS 3TOr0 THIA CBsS3H. Dusnyueckue
CBOICTBA BEIIECTB C BOJAOPOJHOMN CBs3BIO. brosorudeckas poib BOJOPOIHBIX CBS3CH B
OpraHu3aliu CTPYKTYP OMOMOIMMEPOB.

Enunas mpuposa XUMHUYECKMX CBSI3€H: HAJIMYME PA3JTMYHBIX THUIOB CBS3€H B OHOM
BEIIECTBE, NIEPEXO0J] OJTHOTO THIA CBS3H B IPYTOM M T.II.
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Komnnekcooopaszoseanue. 110HsTHE O KOMIUIEKCHBIX COeaMHEHUAX. KoopauHanmonHoe
YUCI0 KOMIUIEKcooOpa3oBarensd. BHyTpeHHssi u BHemHsAs cdepa KOMIUIEKCOB.
HomenknaTypa KOMIUIEKCHBIX coequHeHn. X 3HaueHue.

Hemoncmpayuu.  Monenu  MOJIEKYJT — pa3jIMYHOM  apXWUTEKTypel.  Monenu
KPUCTAJUIMYECKUX PENIeTOK pazinyHoro tuna. Moaenu monexkyn JJHK u Genka.
Jlabopamopnsie onvimpl. KauecTBEHHbIE PEAKIINN HA UOHBI Fe*" u Fe*.

Ilpogpunvnvie u npogpeccuonanvro-3nauumoie 3jaemenmaul cooepicanus. 11oa1pHOCTD
CBSI3U U NIOJISIPHOCTH MOJIEKYJIBI.

JlaGopatopHbie pabOThI

[IpakTrueckue 3aHATUA

KoHTposnbHbIe paboThl
Koumponwvnan paooma: «CTpoeHUE BEIIECTBAY.

CamocrosiTenbHas paboTa 00y4Yaromuxcs
[TonmApHOCTH CBSI3U U NOJSPHOCTh MOJIEKYJIbl. Kpucrannusanus. JKuikue KpucTauibl.
KomIiekcHbIe COeTMHEHNS.

Tema 2.5.
[Tomumepsl

Conepxanue yaeOHOro Marepuaa

Heopzanuueckue noaumepwvl. lIlosmmepbl - TMPOCThIE BEIIECTBA C  aTOMHOM
KPUCTAJUIMYECKON PEIIeTKOM: alsIOTPONHbIE BUJOU3MEHEHUS yIiiepoJa (anmMas, rpadur,
KapOuH, (yJsiepeH - B3aUMOCBS3b THOpUIM3AlMU OpOUTAIE y aTOMOB yriepojaa ¢
MPOCTPAHCTBEHHBIM CTPOEHUEM AJJIOTPONMHBIX MOAU(UKAIMI); CEIeH M TeJIyp
Heno4YeyHoro crpoenusd. [Toaumepsl - CI0KHbIE BEUIECTBA C AaTOMHOM KPUCTAIITMYECKOM
pEeLIeTKOM: KBapll, KpeMHe3eM (JAMOKCHIHbIE COCIMHEHUS KpPEMHHUSI), KOPYHJI (OKCH]
QTIOMUHUSA) W AJTIOMOCHIIMKAThl (IOJIEBbIE IIMAaThl, CIIOAA, KAaoJMH). MuHepansl U
ropusie nopoasl. Cepa muactuueckas. MuHepanbHOE BOJIOKHO - acOecT. 3HayeHue
HEOPTraHWYECKUX MPUPOJIHBIX MOJMMEPOB B (DOPMUPOBAHUM OJHOW M3 T€OJIOTMYECKUX
00051049eK 3eMIIH - TUTOCHEPHI.
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Opzanuueckue noaumepepl. CrocoObl HUX TOJYYEHHS: PEAKUUU TMOJIUMEPHU3ALUU U
peakiuu TNoJIMKOHJeHcaud. CTPYKTYphl TMOJUMEPOB: JUHEHHBbIC, pa3BETBICHHBIE U
npocTpaHcTBeHHbIE. CTPYKTYpUpOBAaHHME IMOJMMEPOB: BYJIKaHM3AIUsl Kay4dyKoOB,
nyOneHue 0enKoB, OTBEPXKIACHUE MOJIMKOHACHCAIMOHHBIX onuMepoB. Knaccudukanus
MOJIMMEPOB MO PA3TUYHBIM MPU3HAKAM.

Jlemoncmpayuu. Koniekuu 1miacTMacc, KaydykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX
nopoA. MuHepalibHOE BOJIOKHO - acOecT U u3/enus U3 Hero. Mojenu MoJieKyJl OenKoB,
JIHK, PHK.

Jlabopamopnsie onvimat. O3HaKoMIIEHUE C 00pa3llaMH TJIACTMACC, BOJIOKOH, Kay4yyKOB,
MUHEPAJIOB U TOPHBIX TTOPO/I.

Ilpogpunvnvie u  npogheccuonanvHo-3Hauumvle  IIEMEHMBL  COOEPHCAHUAL.
AMMHOKanpoHOBasi KHUcioTa. KamnpoH Kak MpeacTaBUTENb IMOJMAMHUIHBIX BOJIOKOH.
[MonmuBuHunxnopua, nonuterpadropatiiien (tedson). denomopopManbiaeruiHbie
rractMacesl. LHemmynona. [IpombllieHHOE MPOU3BOACTBO XUMUYECKHX BOJIOKOH.

JlabopaTopHbie pabOThI

[IpakTrueckue 3aHATHS
Ilpakmuueckasa padoma: Pacno3HaBaHUE MJIACTMACC U BOJIOKOH.

KoHTposnbsHbIe paboThl

CamocrosiTenbHas padboTa 00y4aromuxcs

AMUHOKanmpoHOBasi KucioTa. KampoH Kak MpeacTaBUTENh MOJIHMAMHIHBIX BOJIOKOH.
[HonuBuHunxnopua, nonuterpadropatiiien (tedion). DenomopopManbiaeruinble
iactMmacchl. Henmynoua. IlpombliieHHOE NPOU3BOACTBO XUMHUECKUX BOJIOKOH.

Tema 2.6.

Coneprkanue yaeOHOTO MaTepHraia
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I[I/ICHepCHBIC CHCTCMBI

Ilonamue o oOucnepcnvix cucmemax. Krnaccudukanuss TUCHEPCHBIX CHCTEM B
3aBHCHMOCTH OT arperaTHoOro COCTOSIHUSI TUCTIEPCUOHHON CpeJlbl M TUCTIEPCHOM (a3l a
TaKkKe MO pasMepy ux vactull. ['pyboaucnepcHbie CUCTEMBI: SMYJIbCUU U CYCIICH3HH.
ToHKOAMCTIEPCHBIE CUCTEMBI: KOJUIOUIHBIC (301U U T€JI1) U UCTUHHbIE

(MoneKyJIsipHbIE, MOJIEKYJISIPHO-UOHHBIE U MOHHBIE). DPdekt Tunaana. Koarymsmus B
KOJUIOMJHBIX pacTBopax. CUHEpe3nc B resix.

3Hauenue oucnepcHviX cucmem B )KUBOW U HEKUBOU MPUPOJIE U MPAKTUUECKOMN KUZHU
4eJloBeKa. OMYJIbCHM W CYCIEH3UH B CTPOMTENBCTBE, IMIIEBOM M MEIUIMHCKOU
IPOMBIIUIEHHOCTH, B KOCMETUKe. buonornueckne, MEIUIMHCKUE U TEXHOJIOTHYECKHUE
30J1M. 3HAUYE€HHE Telie B OpraHu3aldM XKUBOW Marepuu. buosorndeckue, NMUILEBHIE,
MEAMIMHCKHE, KocMeTnueckue renu. CuHepe3nc Kak (axTop, ONpeessitolMid CpoK
TOJHOCTU MPOIYKIMU Ha OcCHOBe reneil. CBepThIBaHME KPOBH KaK OMOJIOTMYECKHUN
CUHEPE3UC, €r0 3HaYEHUE.

Jlemoncmpayuu. Buasl AUCHEPCHBIX CUCTEM M HUX XapaKTepHbIC MPU3HAKHU.
Jlabopamopnusie onvimel. [lonyyeHue SMyJIbCUU PACTUTEIHLHOTO Macia U OeH3oJa.
[TomydyeHue 30515 Kpaxmarna.

Ilpogpunovnvie u  npogheccuonanvro-3Hauumovie  INEMEHMbL  COOEPIHCAHUA.
Konnencanus. Tekydects. Bosronka. Kpucramnuzamnus. CyGaumanus u gecyoiumanusi.
AHOManuu (U3NYECKUX CBOMCTB BOJABI. DOMYIBCUHM U CYCHEH3UU. 30 (B TOM YHUCIE
a’po3osin) u renu. Koarynsuus. Cunepesuc.

JlaGopatopHbie pabOThI

[IpakTrueckue 3aHATUS
Ilpakmuueckoe 3anamue: «/{ucriepcHbIe CUCTEMBDY.

KoHTposnbHbIe paboThbl

CamocrosiTenbHas paboTa 00yJaromuxcs

Konnencarus. Texydects. Bozronka. Kpucrammzamnus. Cyonumarus u aecyoaumarusi.
AHOManuu (pU3NYECKUX CBOMCTB BOJABI. DOMYIJIBCUM U CYCHEH3UU. 301 (B TOM YHUCIE
a’pososin) u renu. Koarymsuus. Cunepesuc.

39




Tema 2.7.
XUMHUYECKHUE PEAKIUU

Coneprkanue yueOHOTO MaTepHraia

Knaccugpukayua xumuueckux peakyuii 6 op2anuueckoll u HeOP2AHUYECKOU XUMUU.
[TonsiTue o xuMuyeckon peakuuu. Peaknum, uaymme 6e3 M3MEHEHUs] Kaue€CTBEHHOTO
COCTaBa BEILECTB: AJUIOTPONU3ALMs U U3oMepu3anus. Peakiuu, uaymue ¢ n3MEeHEHHEM
COCTaBa BEILIECTB: M0 YUCIY U XapaKTepy pearupyrolux U 0Opa3yroUIMXCs BEILECTB
(paznokeHus, COEIMHEHUS, 3aMEILIEHUs,, 0OOMEHA); 110 U3MEHEHUIO CTENEHEW OKUCICHUS
AJIEMEHTOB (OKHMCIINTEIIEHO-BOCCTAHOBUTEIIBHBIE " HE OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJBbHBIE PEAKIIUHN); 110 TEIIOBOMY 3P EKTY (3K30- U SHAOTEPMHUUYECKHUE); O
¢daze (roMo- W reTEepOTCHHBIC); MO HampaBiieHUIO (oOpaTuMble U HEOOpaTUMBIE); IO
WCITOJIb30BAHUIO KaTan3aTopa (KaTaIUTHUYECKHE U HEKATAIMTUYECKHE); IO MEXAHU3MY
(paguKasbHbBIE, MOJIEKYJISIPHBIE U MOHHBIE).

Bepoamnocmo npomexkanusa xumuueckux peakyuii. BHyTpeHHS SHEPT U, SHTAIBIIU.
TennoBoi 3gppext xumuueckux peakiuil. Tepmoxumudeckue ypaBHeHus. CtanaapTHas
SHTANBNUS peakiuil u oOpaszoBanusi BemiecTB. 3akoH [.M. T'ecca u ero cienctBus.
DHTpONHUSI.

Ckopocmb xumuueckux peaxyuit. Ilonstue o ckopoctu peakuuii. CKOpoCTbh rOMO- U
reTEepOreHHON peaklUyi. DHEPrusl aKTUBALIMH.

@akTOpbl, BIMAIOIINE HAa CKOPOCTh XMMHUYECKOW peakuuu. lIpupona pearupyrommx
BemiectB. Temneparypa (3akoH Bant-I'odpda). Konuentpauus. Karanmuszatopel u
KaTaJu3: TOMO- W TETEpOreHHBbIM, WX MeXaHU3Mbl. DEpMEHTHI, UX CpPAaBHEHHUE C
HEOPTaHUYECKUMH KATAIA3aTOPaMU. 3aBUCUMOCTh CKOPOCTH PEAKLMM OT IMOBEPXHOCTU
CONPUKOCHOBEHMS PEArMPYIOIINX BEIIECTB.

Oopamumocmev xumuueckux peaxuyuil. Xumuueckoe paenogecue. llonstue o
XUMHUUYECKOM paBHOBECUHU. PaBHOBECHbIE KOHIIEHTpAaMU. JIMHAMHUYHOCTh XUMUYECKOTO
paBHOBecus. akTOpbl, BIHUAIOLNIME HA CMEIICHUE PABHOBECHS: KOHIUEHTpAaLUS,
nasiienne, remneparypa (npunuun Jle [llatense).

Jemoncmpayuu. Monenun OyraHa u u3zoOyraHa. CBOMCTBa YKCYCHOM KHUCIOTHI;
peakiuu, HAylue ¢ 00pa3oBaHMEM OCaJlka, ra3a M BOJbI, CBOWCTBA METaJUIOB.
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B3aumopeiicTBue IMHKAa € pacTBOpaMU COJISTHOW W CEPHOWM KHCIOT MPHU Pa3HbIX
TeMIlepaTypax, MPY pa3HbIX KOHIIEHTPAIUAX COJITHON KUCIOTHI; Pa3jioKeHUE MEPOKCuaa
KHCIJIOpOJIa C MOMOIIBIO KaTajasbl CBIPOTO MsICa U CBIPOTO KapTodes.

JlaGopaTopHbIie pabOThI <
JlaGopaTopHBIE OIBITHI:
Peakiun nonnoro oomMeHa
@akTOpHI, BIUSIOMINE HA CKOPOCTh XUMUYECKHUX PEAKIIUI
[IpakTueckue 3aHATHS
KoHTposnbHbIe paboThl
CamocTosiTenbHast paboTa 00yJaronuxcs
Kartanus. ['OMOreHHble U reTepOreHHbIC KaTaINn3aTOPHI.
Karanutuueckue siapl. UTHTUOUTOPBHI.

Tema 2.8. Conepxanue yueOHOTo MaTepuana

PacTBOpBI Honamue o pacmeopax. OU3MKO-XUMUYECKas NPUPOJA PACTBOPEHHS U PACTBOPOB. 2
B3auMmopencTBre pacTBOPUTENS U PACTBOPEHHOI'O BELIECTBA. PACTBOPUMOCTD BEILIECTB.
CnocoObl BbIpaXKeHUs KOHILIEHTPAIIMM PAcTBOPOB: MaccoBas JOJs PAaCTBOPEHHOTO
BelecTBa (IPOLICHTHAS ), MOJISIpHASL.
Teopusa rnexkmponumuueckout Oouccoyuayuu. MexaHu3M ITUCCOLMALIMU BEIIECTB C z
pa3IMYHBIMM TUIIAMHU XHUMHWYECKHUX CBsi3el. BKiajg pycCKUX YUYEHBIX B Pa3BUTHE
MpeACTaBICHUN 00 3JIEKTPOJUTUUYECKON auccoranui. OCHOBHbBIC MOJIOKEHUSI TEOPUHU
AIEKTPOJUTHYECKON nucconuanuu. CTeneHb SICKTPOJMTUYECKONW AUCCOLMALUA U
dakTopsl ee 3aBUCUMOCTH. CHUIIBHBIC U CPETHUE DIICKTPOIIUTHI.
Huccommanmst  Boabl. Bomopoaneii  mokazatens. Cpema BOAHBIX — pacTBOPOB
AIIEKTPOJIMTOB. Peakiinu oOMeHa B BOJIHBIX pacTBOPAX AJICKTPOJIMTOB.

Z

T'uoponusz, wak oOMeHHbIN mTiporiecc. HeoOpaTuMblii TUIPOIW3 OPraHUYECKUX U
HEOPraHUYECKUX COCAVMHEHWH U €ro 3HAa4eHUe B IPAKTUYECKOM JEATEIBbHOCTH
yesnoBeka. OOpaTumblil rugponu3 cosied. Crynenyatsid ruaponn3. [IpakTudeckoe
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OPUMEHEHUE Tuapoiau3a. [MIpoan3 opraHUYecKux BewlecTB (O€NKOB, KHUPOB,
YIJIEBOAOB, NOJUHYKICOTHIOB, AT®) 1 ero OMoJIOrH4ecKoe U NPaKTUYECKOE 3HaYEHHE.
Owmpbinenue xxupoB. Peakius sTepudukanmu.

Jemoncmpayuu. VHouKaTopsl W HW3MEHEHHE UX OKpPackKd B pa3HBIX Cpeaax.
Ilpogunvusvie u npogheccuonanvno-3nauumole r1emenmol cooeprcanus. PactBopenne
KaKk (U3HKO-XMUMHUYECKH Tmporecc. TermnoBeie A((PEKTHl TMpU  pacTBOPEHUH.
Kpucramnoruapatsl. Pemenue 3amad Ha MaccoBYIO JOJI0O PacCTBOPEHHOTO BEIECTBA.
’KecTkocTh BOJIBI U CIIOCOOKI €€ ycTpaHeHUsl. MUHEpabHbIE BOJIBI.

JlabopaTopHbie pabOThI

[IpakTHueckue 3aHATUS

Ilpakmuueckoe 3anamue: «Penienue 3agauy».
Ilpakmuueckana paboma: «1IpuroToBiieHHE PaCTBOPA 3aJAHHON KOHLIEHTPALUNY.

KoHTposnbHbIE paboThI

CamocrosiTenbHas paboTa 00y4Yaromuxcs

PactBopenue kak (Qusnuko-xuMudeckuid mporecc. TeruoBbie  ADPEKTH  TpH
pactBopenun. Kpucrammoruapatsl. Pemenne 3aqa4 Ha MacCcoBYIO 100 PACTBOPEHHOTO
BemecTBa. JKecTKOCTh BOJIBI U CIIOCOOKI €€ ycTpaHeHusl. MuHepalibHbIE BOJIBI.

Tema 1.9.
OKHCIUTENIBHO-
BOCCTAaHOBHUTCIIHHEIC
pEeaKINM.
DIIEKTPOXUMHUYECKUE
MIPOIIECCHI.

ConeprkaHue yueOHOTO MaTepuasa

OKucaumenbHo-60CCMAHOBUMENbHbLE peakyuu. Crenenb OKUCJICHUS.
BoccranoButenmn u  okuciautend. OKUCIEHHME U BOCCTaHOBIICHWE. BaxHeimue
OKHCJIUTEIN U BOCCTAHOBUTENU. BOCCTaHOBUTENBHBIE CBOWCTBA METAJLIOB - MPOCTHIX
BeliecTB. OKUCIUTENbHBIE M BOCCTAHOBUTEIIbBHBIE CBOMCTBA HEMETANIOB — IMPOCTHIX
BelecTB. BoccTaHOBUTENIbHBIE CBOWCTBA BEIIECTB, OOpPAa30BaHHBIX JJIEMEHTAMH B
HUBIIEH (OTpULIATENIBHOM) cTerneHu OKucieHus. OKHUCIUTENIbHBIE CBOMCTBA BEIIECTB,
0oOpa30BaHHBIX DJJIEMEHTAaMHU B BBICIHICH (MOJOKUTEIHHOW) CTETEHU OKHCIICHUS.
OxucIUTETbHBIE M BOCCTAHOBUTEIBLHBIE CBOMCTBA BEIIECTB, 00PA30BAHHBIX DJIIEMEHTAMH
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B ITPOMCIKYTOYHBIX CTCIICHAX OKHCJICHUA.

Knaccugpukayua  oxucnumenwvno-eoccmanosumenvuvix  peakyuii.  Peakuun
MEXAaTOMHOTO M MEXMOJEKYJSIPHOTO  OKHMCJIEHHUS-BOCCTAHOBJICHHs.  Peakiuu
BHYTPUMOJIEKYJSIPHOTO ~ OKHUCJICHHSA-BOCCTAHOBJIEHMUsS. Peakuum  caMOOKHUCIEHUS-
CaMOBOCCTAHOBJICHHUS (JUCIPOIIOPLIMIOHUPOBAHUA).

Xumuueckue uCmMOYHUKU moOKa. DNEKTPOAHBIE IOTEHUMANbL. Psa  cTaHmapTHBIX
AJIEKTPOJHBIX TMOTEHIHAIOB (AJIEKTPOXUMUYECKUN ps  HaNpsOKEHUH  METalIoB).
["anbBaHMYECKUE 3IEMEHTHl M MPUHUUIBI UX paboThl. COCTABIECHHE TaIbBAHUYECKUX
aneMeHToB. (OOpa3oBaHHE TaJbBAaHMYECKUX Map NpPH XUMHYECKUX IpOoLEeccax.
["anpBaHUYECKUE HIIEMEHTHI, MPUMEHSIEMbIE B JKU3HHU: CBUHIIOBAas aKKyMYJsATOpHas
Oarapesi, HUKeJIb-KaJMHUEBbIE OaTapeu, TOIUIMBHBIC HJIEMEHTHI.

dnekmponu3z paciyiaBOB M BOAHBIX  pacTBOPOB  3JEKTposdToB.  [Ipoueccsl,
MPOUCXOJIAIINE HAa KAaTOJle W aHojA€. YPaBHEHUS HICKTPOXMUMHUYECKHUX IMPOIECCOB.
DNEKTPOJU3 BOJIHBIX PACTBOPOB C HMHEPTHBIMH SJIEKTPOJAMHU. DIJIEKTPOJIA3 BOJHBIX
PacTBOPOB C PaCTBOPUMBIMHU 3JIEKTpoiaMu. [IpakTruueckoe mpuMeHEeHUe ANEKTPOIU3A.

Jemoncmpayuu. OxuciuTeNbHbIE CBOMCTBA a30THOM KUCIIOTHI.
Jlabopamopnsie onvimel. B3auMmonelncTBUE METAUIOB € pPAacTBOPAMH  KHUCJIOT.
B3anmonenicTBrue cepHOM M a30THOM KUCJIOT C MENIBIO.

JlabopaTopHbie pabOThI

[IpakTrueckue 3aHATUS

KoHTposnbHbIe paboThl

CamocrosiTenbHas paboTa 00y4aromuxcs
[lonsatue 006 »siaexTposm3e. ONEKTpoiau3 pacTBopoB. [IpakTHueckoe mpUMeHEHHE
AIIEKTPOJIN3A.

Tema 2.10.

ConeprkaHue yueOHOTO MaTepuasa

43




Knaccuduxanus
BeniecTB. [IpocTeie
BEIECTBA

Knaccugpukayusa neopzanuueckux eeutecme. IIpocTble W CIOXHBIE BEIIECTBA.
Oxcunpl, wx kinaccuduramusa. [uapoxkcuabl (OCHOBaHHS, KHCIOPOICOIEPIKAIINAE
KHCIIOTHI, aMdoTepHbie TuaApokcubl). Kucnoter, nx kmaccudukarus. OcHOBaHUS, WX
kinaccudukanusa. Conau cpeHue, KUcible, OCHOBHBIE U KOMILIEKCHBIE.

Memannwt. [1on0KeHne METaIOB B MEPUOANUECKON CUCTEME U OCOOCHHOCTU CTPOCHUS
ux atomoB. [IpocThie BeliecTBa - METAUIbl: CTPOECHUE KPHUCTANIOB M METaJuIMuecKas
XUMHUYecKas CBs3b. OOmme (Qu3nyeckre CBOWCTBA METAJIOB M BOCCTAHOBUTEIHHBIC
CBOMCTBa WX: B3aUMOJICHCTBHE C HeMeTaulaMd (KHCIOPOJOM, TaJoreHaMu, Cepoi,
a30TOM, BOJOPOJIOM), C BOJAOW, KHUCJIOTaMH, PACTBOPAMH COJIEH, OPraHUYECKHUMH
BEILIECTBAMH (CIIUPTaMU, TajlOr€HaJKaHaMH, (PEHOJOM, KHUCIOTaMH), CO IIEI0YaMHU.
Okcuapl M TUAPOKCUIBI METAIJIOB. 3aBUCHUMOCTh CBOMCTB 3THX COEIUHEHUH OT
CTEIMEHEW OKUCIIEHUSI METAIUIOB. 3HAYEHNE METAJUIOB B MPUPOJE U )KU3HH OPraHU3MOB.

Koppo3usa Memainioe. [TonsiTne KOPPO3HH. XuMuyeckast KOPpO3Hsl.
Dnekrpoxumuueckas Kopposusi. CnocoObl 3alIMThl METAJIOB OT KOPPO3UHU.

Oowue cnocobwvl nonyuenusn memannog. Meramnel B npupone. Mertammyprusa u ee
BUJIBI: MHUPO-, TUAPO- U DJIEKTPOMETAILTYPrusl. DJIEKTPOJIM3 PaCIIaBOB M PacTBOPOB
COEIMHEHNH METAJJIOB M €r0 MPAKTUYECKOE 3HAYCHHUE.

Hememannwt. TlonoxxeHne HEMETAIZIOB B MEPUOJUYECKOM CHUCTEME, OCOOEHHOCTH
CTPOEHHS UX aTOMOB. DJIEKTPOOTPHUIIATEIbHOCTb.

brnaroponnbie ra3pl. DJIEKTPOHHOE CTPOCHHE AaTOMOB OJIATOPOJHBIX Ta30B M
OCOOEHHOCTH UX XMMHYECKUX U (PU3NYECKUX CBOICTB.

HemeTamnbel — mpocThie BellecTBa. ATOMHOE U MOJICKYJISIPHOE CTPOCHHE HX.
Amnotponusi. XUMHUYECKME CBOMCTBAa HeMeTauloB. (OKHCIHUTENIbHBIE CBOWCTBA:
B3aMMOJICHCTBUE C METaulaMd, BOJOPOJOM, MEHEE BJIEKTPOOTPUIATEIbHBIMU
HEMETaJJlaMH, HEKOTOPBIMHU CJIOKHBIMU BellleCTBaMU. BOCCTaHOBUTEIBHBIE CBOMCTBA
HEMETAUIOB B peakuusx ¢ ¢GTOPOM, KHCIOPOJAOM, CJIOKHBIMH BEIIECTBAMHU-
OKHUCIIUTEIIIMU (A30THOM M CEPHOM KUCIIOTAMU U JIp.).

Hemoncmpayuu. Mosienn KpUCTAUIMYECKUX PEIIETOK METaI0B. KoJtekuus MeTauioB
C pa3HbIMH (U3HUYECKUMU CBOMCTBaMH. B3anMoeiicTBHE IMHKA C PACTBOPAMHU COJISTHOM
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Y CEpHOM KHUCJOT; aJIOMHUHUS C HOJOM; AJIFOMUHHUS C PACTBOPOM €IKOI0 HATpa. 3aluTa
METAJIJIOB OT KOPPO3uu: 00pasiibl "HeprkaBeek', 3alUTHRIX MOKpbITHH. Komnekius pya.
Mojenu KpuCTaITMYeCKUX PEeIIeTOK Hoja, aamasa, rpapura.

Jlabopamopnsie onvimor. O3HaKOMIIEHHE C OO0pa3laMy MpEJCTaBUTEIEH KIACcCOB
HeopraHuyeckux BemiecTB. O3HakomiieHHE C oOpasllaMH MpeICcTaBUTENIed KJIaccoB
opraHu4eckux BemiecTB. O3HaKOMJIEHUE C KOJUIEKIIUEN py.

B3aumojeiicTBue MeETaUIOB C pacTBOpaMu KHUCJIOT U cojeid. CBoHcTBa  yris:
aJIcCOpOIIOHHbIE, BOCCTAHOBUTEIIbHBIC. B3anMoieiicTBIE IIMHKA C PACTBOPAMU KHUCIIOT U
LIET0YEH.

Ilpogpunvnvie u npogheccuonanvno-3nauumoie 3nemenmul cooeprycanusn. Kopposus
METAJUIOB: XMMHYECKAsT U IEKTPOXUMHUYECKAsl. 3aBUCHUMOCTb CKOPOCTH KOPPO3UU OT
yCIIOBUM OKpyxatoiien cpennl. Kinaccudukaiuss KOppo3uud METauioB MO Pa3IMYHbIM
npu3HakaMm. CriocoObl 3alIMThl METAJUIOB OT KOPPO3HUHU.

JlaGopatopHbie pabOThI

[IpakTrueckue 3aHATUS

Ilpakmuueckue padbomuoi:
[Tony4yenue, coOupanue u pacrio3HaBaHUE Ta30B.
Penienne xcriepuMeHTaIbHBIX 3a7a4 0 HEOPTaHUYECKOU XUMHUH.

KoHTposnbsHbIe paboThl

CamocrosiTenbHas paboTa 00y4aromuxcs

Koppo3usi MeramioB: XuMUYecKas W DJICKTPOXHUMHUYECKas. 3aBUCUMOCTh CKOPOCTH
KOPpO3HHU OT YCJIOBUH OKpy»aromieil cpeasl. Kinaccuukarus Koppo3un MeTaIoB 10
pa3nu4HbIM npu3HakaM. CriocoObl 3aIUTHI METAJNIOB OT KOPPO3HH.

Tema 2.11.
OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX U
OPTaHUYECKUX

ConeprkaHue yueOHOTO MaTepuaa

Booopoouwvie coeounenus mnememannos. lloiiydyeHne aMmuaka MW XJIOPOBOJOPOJA
CUHTE30M © KOCBEeHHO. Dusmueckue cBoucTBa. OTHOLIEHHE K BOJE. KHCIOTHO-
OCHOBHBIE CBOWCTBA.
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COEIMHEHUM.

Okcuowl u anzudpudst Kapoonoewvix kucaom. Heconeobpasyroniye 1 cojieoopasyromue
okcuabl. KucnoTHele okcuabl, MX cBoMcTBAa. (OCHOBHBIC OKCHABLI, WX CBOMCTBA.
AMdoTepHbIE OKCHIBI, UX CBONCTBA. 3aBUCHMOCTH CBOMCTB OKCHJIOB METAJUIOB OT
CTENICHU OKHUCIICHUS. AHTUIAPHUIIBI KapOOHOBBIX KHCIOT KaK aHaJlOTh KHUCIOTHBIX
OKCH/IOB.

Kucnomur opzanuueckue u Heopzanuueckue. Kucinotel B  CBETE TeOpuHu
AIEKTPOJUTUYECKON JHcconranuu. KHCIOTBI B CBETE€ MPOTOIUTUYECKOM TEOPUHU.
Knaccudukanus oprannueckux ¥ HeopraHu4eckux KucioT. OOiiue cBOWCTBa KUCIOT:
B3aMMO/ICHCTBUE OPTaHUYECKUX U HEOPTaHUYECKUX KHUCIIOT C METaJilaMu, OCHOBHBIMU U
aM(OTEepHBIMU OKCUJIAMH U THUAPOKCUAAMHU, C COJISIMU, OOpa30BaHUE CIOKHBIX A(UPOB.
OcoOeHHOCTH CBOMCTB KOHIIGHTPUPOBAHHOM CEPHOM M a30THOM KHUCJIOT.

Ocnoeanua opzanuueckue u Heopeanuuyeckue. (OCHOBaHUS B CBETE TEOPUHU
IEKTPOJIUTUYECKON aucconuanuu. OCHOBaHMS B CBETE NPOTOJUTUYECKON TEOPUHU.
Knaccudukanus opraHnyeckux U HEOPraHUYECKUX OCHOBAHUM.

XWMUYECKHE CBOWCTBA IIEJIOYEM M  HEPACTBOPMMBIX OCHOBaHMU. (CBoOiCTBa
OECKHUCIIOPO/IHBIX OCHOBAHMI: aMMHMaka M aMHMHOB. B3anMHOE BIHMSHHME aTOMOB B
MOJIEKYJIC aHUJIMHA.

Ampomepuvle opzanuveckue u Heopzanuyeckue coeOuHeHusn. AmpoTepHbIC
OCHOBAHMsI B CBETE MPOTOTUTHIECKON Teopruu. AM(POTEPHOCTh OKCHIOB U TUIPOKCHUIOB
MEPEXO0/IHBIX METAJUIOB: B3aUMOJEHCTBHUE C KUCIOTAMHU U IIEJT0YaAMH.

Conu. Knaccudukanuss u XuMU4IecKre cBoicTBa cojieli. OCOOCHHOCTH CBOMCTB COJICH
OPraHUYECKUX U HEOPTaHUUECKUX KUCIIOT.

I'enemuueckaa c6a3b6 Medxcdy Kilaccamu Op2AHUYECKUX U  HeOpP2aHUu4ecKux
coeOunenuui. lloHATHE O TEHETUYECKOM CBSI3M M TEHETUYECKHX psAIax B
HEOPTaHUYECKOM M OpraHMYecKON XUMHH. ['eHeThyeckue psabl MeTaia (Ha puMepe
KaJIBIIUSL W JKeJie3a), HeMeTauia (Cepbl U KPEeMHUS), EPEXOTHOTO dJIeMEeHTa (IIMHKA).
['eHeTHUeckue pAIbl U TEHETUYECKAS! CBSI3b B OPraHUYECKOM XUMHHU. EIMHCTBO Mupa
BEIIECTB.

Hemoncmpayuu. B3auMonencTBrUE KOHUEHTPUPOBAHHBIX a30THOM U CEPHOM KHUCIIOT, a
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TaK)Ke pa30aBIE€HHON a30THON KHUCJIOThI C MEBIO.

Ilpogpunvuvie u npogeccuonanvno-3nauumvie 3nemenmosl cooepiycanua. Ilpasuia
pa3baBiieHUs CEpHOM KHUCIOTHL. Enkue mienoud, WX HCIOJIb30BaHHE B Mpodeccuu.
ITonsitue o pH pactBopa. KucnortHas, 1menoyHasi, HEUTpaJibHasi CpeJibl pAaCTBOPOB.

JlaGopatopHbie paboThI

JlaGopaTopHBIE OITBITHI:

XUMHUYECKHE CBOMCTBA KUCIIOT.

XUMHUUYECKHE CBOMCTBA OCHOBAHMIA.

KauectBeHHOe onpe/ierieHue HEOPraHMIECKUX BEIIECTB.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

KoHTposnbHbIe paboThl

Koumpononaa paooma:  «Knaccudukanuss HEOPraHMYECKUX COCIMHEHUN W HUX
CBOMCTBa»

CamocrosiTenbHas paboTa 00y4aromuxcs

[IpaBwia paz0OaBieHUsi CepHOM KHUCIOTHL. Edkue mienoud, WX HCMHOJb30BAHUE B
npodeccun. Ilonsitue o pH pacrBopa. KucnoTHasi, mienodnasi, HeWTpajabHas CpPeabl
pacTBOPOB.

Tema 2.12.
XUMHUS DJIEMEHTOB

Conepxanue yaeOHOro Marepuaa

S-DJIEeMEHTHI.

Booopoo. JIBOVICTBEHHOE TOJ0KEHUE BOJOPOAA B MEPUOINYECKON cuctemMe. M30Tombl
Bojopoja. Tspkenas Bona. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA BOJIOPO/IA,
€ro NoJIy4eHHUE U NMpUMEHEHUE. POb BOIOpOaa B )KMBOW U HEKUBOU IPUPOJIE.

Bona. Ponb Boabl Kak cperoo0pa3yroniero BemecTsa  KIETKH. DKOJIOTUYECKHE
aCIeKThI BOJIOTIOIb30BaHUS.

Inemenmut IA-ecpynnot. lllenounsie metamwiel. OOIas XapaKTepUCTUKA IETOYHBIX
METaJUIOB Ha OCHOBAHWH IIOJOXKEHUS B MEPUOAUYECKON cucteme ayemeHtoB JI.U.
MenpeneeBa U cTpoeHus aromMoB. llomydenne, pusnyeckne m XUMHUYECKHE CBOMCTBA
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mMCJIOYHBIX MCTAJJIOB. Katuonst MCJIIOYHBIX MCTAJJIOB KakK Ba)XKHEHINAsT XMMHUYECKas
(bopMa X CyIICCTBOBAHM:A, PCTYJITHUBHAA POJIb KATHOHOB KaAJIMA W HATPUA B JKUBOU
KJICTKEC. HpHpOI[HI)IC COCOAMHCHUA HATPUS U KaJIKid, UX 3HAYCHHC.

Inemenmut Il1A-2pynner. OOmIas XapaKTepUCTHKA IIEIOYHO3EMENIBHBIX METAJVIOB U
MarHvsi Ha OCHOBAHUM IIOJIOKEHUSI B TIEPUOJUYECKOW cucteme »siemeHtoB /JI.I1.
MenneneeBa u cTpoeHHss artoMoB. Kanbiwmif, ero moxydeHue, (U3HUECKUE U
XMMHUECKHE CBoOHcTBa. BakHelllme COSIMHEHHUS KalblMs, HWX 3HAUCHHE MU
npuMeHeHue. Kanbuuii B mpupoie, ero OMoaorudecKas poib.

p-JJ1eMeHTHI.

Antomunuii. XapakTepuCTHKa aIFOMUHUS Ha OCHOBAHHUH TOJIOKEHUS a IEPUOJUUECKOM
cucteme snemeHToB J.M.MenneneeBa u ctpoenus atoma. Ilonydenue, pusuueckue u
XUMHUYECKUE CBOMCTBA aTIOMUHHUS. BakHeWIINe COEAMHEHUS AIFOMUHUSA, UX CBOMCTBA,
3Ha4YeHHE U IpuMeHeHue. [IpupoaHble COeTMHEHNS ATFOMUHUSL.

Yenepoo u kpemmnuii. OOmas xapakTepuCTHKa Ha OCHOBAaHMHM WX IOJOXKCHUS B
nepuoanueckon cucreme /.M. MenneneeBa u ctpoenus aroma. I[IpocTteie BemiecTna,
oOpa3oBaHHbIE ATUMHU dJIeMeHTaMH. OKCHUIIbI W THUIPOKCHIBI YIJIEpOJa U KPEMHHS.
Baxxnelme cou yroJibHOM U KpeMHHUEBOM KUCJIOT. CHIIMKaTHAs MPOMBIIIJIEHHOCTb.

I'anozenvr. OOlasg XxapakTEPUCTHKA TaJOr€HOB HAa OCHOBAHUM HX TOJIOKEHHUS B
nepuoandeckor cucreme anemeHToB [[.Ml.MenneneeBa u ctpoeHust aToMOB. [ ajiorensr —
IIPOCTBIE BEIIECTBA: CTPOEHUE MOJIEKYJ, XHWMHUYECKHE CBOWCTBA, IOJIYYEHUE H
NpUMEHEHHE. BaxHeWmune COeNUHEHUs TallOTeHOB, WX CBOMCTBA, 3HAYCHUE U
IpuMeHeHHeE. | 'asmorensl B npupoje. bruosorndeckas posib rajlor€HOB.

Xanvkozenovt. O01Ias XapaKTEPUCTUKA XaJIbKOT€HOB HAa OCHOBAHHMM WX TOJIOKCHUS B
nepuoguueckor cucreme osiaemeHToB J[.M. MeHneneeBa uW CTPOCHUS aTOMOB.
XanbKOreHsl — MpOCThie BemecTBa. Asuiorponus. CTpO€HHE MOJIEKYJ ajIOTPOIHBIX
Momudukanuii M ux cBoicTBa. [lomydyeHwe W NpUMEHEHHWE KHUCIOpPOJa M CEephl.
XanpKOTeHBI B PUPOJIC, UX OMOJIOTHYECKAs! POTIb.

Inemenmuvt VA-zpynnei. OOmas XapakTepUCTHKAa DSJIEMEHTOB OSTOM TPYINIbl Ha
OCHOBAHMM UX IOJIOKEHUS B mepuoandeckon cucreme anemeHtoB [[.M. Menaeneesa u
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cTpoeHust aToMoB. CTpoeHHME MOJEKYyJbl a30Ta M aUIOTPONHBIX MoJAU(UKaIMMA
docdopa, ux ¢uznueckue M XUMHUYECKHE CBOWCTBA. Bomopomnbsie coeanHeHUs
aneMeHToB VA-rpynnbl. Oxcuabl azota U pochopa, COOTBETCTBYIOUIUE UM KHUCIOTHI.
Comu 3tux kuciaor. CBoWCTBa KHUCIOPOAHBIX COEOUHEHMM a3oTa M ¢ocdopa, HX
3HAYEHUE U IpUMeHeHHe. A30T U (pocop B mpupoie, uX OHMOJIOrHUECcKast poJib.

Inemenmur IVA-cpynner. OOmias XapaKTepUCTHKA OJIEMEHTOB JTOH TpyHmbl Ha
OCHOBAHUH HX IOJIOKEHHS B IEpUOANYECKON cucteMme dieMeHToB .M. Menneneesa u
CTPOEHMSI aTOMOB. YTJepoA U ero auioTponus. CBONCTBA aNIOTPONHBIX MOIU(PUKALUN
yriaeposa, ux 3HaueHue U npuMeHeHue. OKCUIbI U TUAPOKCUABI YTIepoaa U KpeMHUs,
UX XHUMHYeckue cBoiicTBa. CONMM YroJbHOW M KPEMHHEBBIX KHCJIOT, WX 3HAUCHUE U
npumenenue. [IpupomooOpasyromasi poib yriaepoaa A >KUBOW M KPEeMHHS - [T
HEKMBOW IIPUPOJIBI.

d-DmemMeHTBI.

Ocobennoctu crpoenust atoMoB d-anementoB (IB-VIIIB-rpynm). Meab, HMHK, XpoM,
KeJe30, MapraHel] Kak MpOCThI€ BEIIECTBA, UX (PU3MUECKUE U XUMHUYECKUE CBOICTBA.
HaxoxneHne 3TuX METaJyIoB B MPUPOJE, UX NojydyeHue W 3HadeHue. CoequHenus d-
AJIEMEHTOB C PA3JMYHBIMU CTENEHAMH OKHCJIECHHS. XapakTep OKCUAOB M THJIPOKCHUIOB
ITUX 3JIEMEHTOB B 3aBUCUMOCTH OT CTENIEHU OKUCJICHHS METaJLJIA.

JHemoncmpayuu. Komiekuum MUHEPATIOB ¥ TOPHBIX HOPO/I.

JlabopaTopHbie pabOThI

[IpakTrueckue 3aHATHS

KoHTposnbsHbIe paboThl

CamocrosiTenbHas paboTa 00y4aromuxcs

DKOJIOTHYECKHE aCTeKThl BOIOTOIb30BaHus. [IpupoaHbie coemMHEeHUsT HATPUS U KaJIHS,
ux 3HaueHue. Kanpuuii B mpupoe, ero Ononornyeckas poJb.

buonornueckas poabp ramoreHoB. Aiorponusa. A30T U ¢dochop B mpupoae, uX
ouonoruueckas posb. [lpupomoobpasyronias posib yriiepoja Juisi AKUBOM U KpEMHHUS -
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JUIS1 HeXKUBOM MPUPOIBI.

Tema 2.13.
XUMUS B )KU3HA
oO1recTBa

Coneprkanue yueOHOTO MaTepHralia

Xumusa u npouz600cmeo. XvMU4ECKask MMPOMBIIIJIEHHOCTh U XUMUYECKHE TEXHOJOTHHU.
CoIpbe ISl XUMUYECKOM MPOMBINUICHHOCTH. Bo/la B XUMHUECKON MPOMBIIIJIEHHOCTH.
DHeprus ISl XMMHYECKOTO MPOM3BOJACTBA. HayuHble NPUHLUMIBI XUMHYECKOTO
MPOM3BOJCTBA. 3allldTa OKpYKAaIOIIEH Ccpenbl U OXpaHa Tpyda IPU XHUMHUYECKOM
npou3BojicTBe. OCHOBHBIE CTaaud XUMHYECKOro Tpou3BojicTBa. (CpaBHEHUE
MIPOM3BOJICTBA AaMMHUAKa ¥ METAHOJIA.

Xumusn 6 cenvckom xo3aiicmee. XvMU3alKs CEIBLCKOT0 XO3SIMCTBA U €€ HAIIPABJICHUS.
Pactrenus u 1mouBa, TOYBEHHBIA TMOIVIOMIAIOMIMK KOMIUIEKC. YJIOOpEeHHS M HX
Kkinaccudukanusa. XHUMHYECKHE CpeJICTBAa 3allMThl pacTeHuil. OTpuuarenbHble
MOCJICACTBUAS  NPUMEHEHUS TEeCTUIMAOB H  Ooppba ¢ HuMH. XUMHU3AIUA
’)KUBOTHOBO/ICTBA.

Xumua u IKonozus. XUMHYECKOE 3arps3HEHUE OKpyxaromed cpenapl. OxpaHa
rugpocdepbl OT XUMHUYECKOro 3arps3HeHus. OxpaHa TMOYBBI OT XHUMHYECKOIO
3arpsisHeHus. OxpaHa atMochepbl OT XUMUYECKOro 3arpsisHeHus. OxpaHa (iopsl u
dbayHbl OT XUMHUYECKOTO 3arps3HEHUsI. BUOTEXHOIOTHS 1 TeHHAs! HH)KEHEPHS.

Xumusa u noeceonesnan y3Hcu3Ho uenoseka. Jlomamuss antexa. MoOOIIME W YUCTSIINE
cpeactBa. CpenctBa OOphOBI ¢ OBITOBBIMU HAaceKOMBbIMHU. CpeicCTBAa JTUYHON TUTHUEHBI U
KOCMETUKH. XHUMHUS U TuIa. MapkupoBKa YIAaKOBKa MHUIIEBBIX M TUTHEHUYECKUX
MPOJIYKTOB M YMEHHE UX YUTATh. DKOJIOTHS KIJIMIIA. XUMUS U TCHETHKA YeJIOBEKA.

Jemoncmpayuu. Konnexuus ynoopeHuit u nectunuaoB. OOpasisl cpe/icTB ObITOBOM
XUMHUHU U JICKAPCTBEHHBIX MIPENapaToB.

JlaGopaTopHbie pabOThI

[IpakTrueckue 3aHATHS

KoHTposnbHbIe paboThl

CamocrosiTenbHas paboTa 00y4aromuxcs
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XuMHUecKasi IPOMBIIIJICHHOCTh U XUMUYECKHUE TEXHOJIOTHH.
Y no0penus U ux KiaccupuKaius.

BrOTEeXHONIOTHS U TeHHAast THKCHEPHSI.

XUMUSA U ULIA.

XUMHUsl ¥ TeHETHKA YEJIOBEKa.

HUrorosasn
arrecTanus

DK3aMeH

Hroro:

270
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3. YCJOBUSA PEAJIM3AIIMY YYEFHOM JUCIIUITIJINHBI
3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecreYeHH 0

OcBoeHHME  IPOrpaMMBbI y4eOHOW  JTUCUUIUIMHBI «XUMHUD)
OCYILIECTBIISIETCS B KAOMHETE XMMUHU C JIAOOPAHTCKOM KOMHATOM.

[lomenienne  kaOuHETa  yIOBIETBOPSIET  TPEOOBAaHUSAM  CAHUTAPHO-
anuAemMuosiornyeckux npasuil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02), u
OCHAIIEHO TUIOBBIM O0OpPYJOBAaHUEM, YKA3aHHBIM B HACTOALIUX TPeOOBaHMSX, B
TOM YHUCIIE CHEIHATU3UPOBAHHOM Y4eOHON MeOenbl0 M CpencTBaMU OOydeHus,
JOCTAaTOYHBIMH Ui BBINOJHEHUST TpPEeOOBAaHMM K YPOBHIO IOJATOTOBKHU
O0yJarOIITIXCsl.

B COCTaB y‘—IC6HO'MCTOI[I/I‘ICCKOFO u MaTCpruaJIbHO-
TCXHUYCCKOI'O OCHAIIICHUA KaOMHEeTa XMMHH BXOOAT.

. MHOTO()YHKITMOHAJIBHBIN KOMILJIEKC MTPENO1aBaTeNs;

. HaTypajibHble OOBEKTHI, MOJIEIM, TPUOOPHI U HAOOPHI XUMUYECKOM MOCY bl
JUTSl IOCTaHOBKH JIEMOHCTPAIIMOHHOTO U YYEHHYECKOTO 3KCIIEPUMEHTA;

. MeYaTHbIE U SKPAHHO-3BYKOBBIE CPE/ICTBA O0YUYEHUS;

. CpEICTBA HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH;

. PEaKTUBBI;

. NepeYyH! OCHOBHOM M  JIOTIOJIHUTENbHOM  Y4eOHOH  JUTEepaTyphl;

BCIIOMOTATeNIbHOE 000PYA0BaHUE U MHCTPYKIIUU;, OUOTMOTEUHBIN (OH]I.

B Oubmuoreunsii (GoHA BXOAAT Y4YEOHHKHM M y4€OHO-METOJMYECKHE
KOMIUIEKTbI (YMK), PEKOMEH/I0BaHHbBIE TUISI UCIOJIb30BaHUS B
npohecCuOHATBHBIX o0pa3oBaTeIbHBIX OpraHu3alusx, pean3yIoImX
o0pa3oBaTeIbHYI0 MPOrpaMMy CpPEIHEro oOiiero oOpa3oBaHUsS B Mpeeiax
ocBoenus OIIOII CITO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs.

bubnuoteunsiit GOHA TOMOTHEH  XMUMHYECKUMU CIIPaBOYHUKAMHU,
KHUTAMH JIJISI YTEHUS 10 XUMUHU.

3.2. UudopmannonHoe odecnevyeHne o0yueHust

Jna cmydenmos

lNabpuenssa O.C. Xumust mjiss npodeccuid U CHeNUaTbHOCTEH €CTECTBEHHO-
Hay4yHoro npoduist: yueonuk / O.C. I'abpuensu, U.I'. Octpoymos. — M.: 2017

[Ma6puensa O.C. Xumust: yueo. mis crya. npod. yued. 3aBenenuii / O.C.
["abpuensn, U.I'. OctpoymoB. — M.: 2015

INabpuensa O.C. Ilpaktukym: yue6. mocodue / I'abpuensa O.C., OcTpoymoB
N.I'., Cnaaxos C.A., lopodeera HM. — M.: 2016

[Ma6puensa O. C., JIsicoBa I'.I'. Xumust: TecTsl, 3a1aun u ynpaKHEHUS: y4eOHOE
rmocooue.- M.: Axkagemus, 2016

Epoxun IO.M. , KoBaneBa . b. Xumus ana npodeccuii u cnenuaibHOCTEH
TEXHUYECKOTO U €CTECTBEHHOHay4HOTo npoduiieid. — M.: 2015
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Epoxun FO.M. Xumus: 3agauu u ynpaxksaenus. — M.: 2015
Epoxun FO.M. CO60opHHK TeCTOBBIX 3agaHuil Mo xumuu. — M.: Axkagemus, 2015

Jlna npenooasamens

06 o6pazoBanuu B Poccuiickoit denepanuu: dhenepanbHbiii 3aKkoH Poccuiickoit
®eneparmu ot 29 nexadbps 2012 r. Ne 273-03

®denepanpHblil TOCYJAapCTBEHHBIM 00pa30BaTENIbHBIA  CTaHJAPT CPEAHETO
(mosiHOTO) OOMIIET0 OoOpa3zoBaHus. YTB. I[Ipukazom Munobpuayku Poccum ot 17
Mast 2012 r. Ne 413

[Tpuxa3z MunucrepctBa obpa3oBanus u Hayku PD ot 31 nmekabps 2015 r. Ne
1578 «O BHeceHMM W3MEHEHMH B  (¢eAepanbHbBI  TOCYIapCTBEHHBIN
oOpa3oBaTeNbHBIM CTaHAAPT CpeAHEero oOIero oOpa3oBaHUs, YTBEP>KICHHBIM
npukazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu ot 17
Mast 2012 r. Ne 413»

PekoMeHganuu no opraHu3aniy NOJIyYEHHUs! CPETHETO O0IIero oOpa3oBaHus B
npejenax OCBOCHUsI 00pa3oBaTeNbHBIX MPOTPAMM CPETHETO MPOo(hecCHOHATBHOTO
oOpa3zoBaHus Ha 0aze OCHOBHOrO oOHIEro oOpa3oBaHUS C YYETOM TPEeOOBAHMIA
(denepalibHbIX TOCYAAPCTBEHHBIX O0pPA30BATENbHBIX CTAHAAPTOB W IOIYYaeMOM
npogeccuu cperHero npodeccuoHalIbHOro 0opazoBanus (mucbmo Jlemapramenra
rOCy/lapCTBEHHOM IOJUTUKU B cdepe NOAroToBKHM padounx kaapoB u IO
Munob6pHayku Poccuu ot 17.03.2015 Ne 06-259).

[IpumepHass ocHOBHas oOpa3oBareibHasi MpPOrpaMMa  CPEIHEro OOIIEro
oOpa3oBaHMsl, OJOOpEHHasl pelleHueM (enepalbHOr0 Y4eOHO-METOANYECKOTrO
00beTUHEHNUS TI0 001IeMy 00pa3oBanuto (IpoTokoJ oT 28 uroHs 2016 1. Ne2/16-3).

IMa6puensa O.C. Xumus 115 mpenoaaBaTens: y4eOHO-METOANUECKOe
nocobue / O.C. I'abpuensu, I'.I". JIsicoBa. — M.: 2016

Humepnem-pecypcol

pvg.mk.ru - OJIMMITHAIA «IToxopu  BopoObEBBI  TOPBI»
hemi.wallst.ru - «Xumus. OOpa3oBaTeIbHBIA CAWT ISl IIIKOJHLHUKOBY
www.alhimikov.net - OOpa3oBaTenbHBIH CaWT JUIsl  IIKOJBHUKOB

chem.msu.su - DiekTpoHHas OMOIMOTEKA [0 XMMUN

WWW.enauki.ru — uHTepHeT-u3gaHue s yuurtened «EcTecTBeHHBIC
HAYKID)

1september.ru - metonuueckast razeta "llepBoe ceHTSIOPs"
hvsh.ru - sxxypHan « XuMust B IIKOJIE»
WWW.hij.ru/ - «Xumust 1 KU3HB

chemistry-chemists.com/index.html - snekTpoHHBIH XKypHAT «XUMHKH
U XHUMUS)
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4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JACTOUTIIAHBI

KoHTpons W oIleHKa pe3yJbTaTOB OCBOCHUSA YYCOHOM  JAMCIUTIIMHBI
OCYILIECTBIISIETCSA B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUN U 1a0OPATOPHBIX
OTIBITOB, TECTUPOBAHUS, & TAK)KE BBIOJHCHHS OOYYAIOMIMMUCS WHANBUIYaTbHBIX
3aJlaHuM, IPOEKTOB, UCCIICIOBAHUM.

Pesynbrarel 00yueHus } OcHOBHBIE DopMa KOHTPOITS
(chopMUPOBAHHOCTH YMEHUIA, MOKa3aTenu
BrnageHue OK) OLICHKM pe3yJibTaTa 1 METOZbI OHCHKH
VY 1. Ha3pIBaTh: U3y4YCHHbBIC Brmomnuenue, YCTHBIM M NMCHMEHHBIN
BEILECTBA [0 TPUBUAJIILHOM WM | ONPEJEICHHE, ONPOCHI
MEKTyHApOIHOU BBIJICTICHNUE, [IpakTuueckue,
HOMCHKIJIATYpC. pPCUICHUC. KOHTPOJIbHBIC pa60TH
(MeTonpl:  HAOMIOJICHMS,
IPOBEPKH, AaHATIN3A)
CamocTosiTenbHbIE
paboThI MO BHITTOJIHEHUIO
3aJaHUN
Y 2. Omnpenensitb: O6ocHoBaHue, KonnektuBHbie u
BAJICHTHOCTh U CTENIEHB dbopmupoBaHue, WH/MBHUIyaJIbHbIE
OKHUCIICHHS] XUMUYECKHUX BBITIOJTHEHUE, OTIPOCHI
AJIEMEHTOB, TUIl XUMUYECKON | peIlIeHHUE, [IpakTHyecKue,
CBSI3U B COCIMHEHUSIX, 3apsi]l OTIpEICIICHHS, KOHTPONBHBIE  PabOTHI
MOHA, TPOCTPAHCTBEHHOE JI0Ka3aTesIbCTBa (MeTOZbl:  HAGIIOICHNS,

CTPOCHHUC MOJICKYIJI, THUIL

Y IPOBEPKH, AaHATIN3A)
KPUCTAITMYECKOHN PEIIeTKH,

CamocTrosTenbHbIC
XdpaKTep CPCiIbl B BOZHRIX paboThI TIO BBHITIOJTHEHUIO
acTBOpax, OKUCIUTENb U .,
PacTBOpax, OKACIITE 3aJ1aHUU

BOCCTAHOBUTENb, HATIPABJICHUE
CMEIIICHUS PABHOBECUS MO/
BIIMSIHUEM Pa3JINYHBIX
(bakTOpOB, U30MEPHI U
TOMOJIOTH, PUHAJIEKHOCTD
BEIIECTB K Pa3HbIM KJIaCcCaM
HEOPraHUYECKUX U
OPraHUYECKUX COCAUHECHUN;
XapakTep B3aUMHOTO BIUSHUS
aTOMOB B MOJIEKYJIaX, THIIbI
pEaKIHil B HEOPraHUYECKOU U
OPraHUYECKON XUMMUHU.
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VY 3. Xapakrepu3oBarth: S-, P-, | Belnoanenue, YCTHBII U NUCHMEHHBIN
d-BHeMeHTBI 110 UX ITOJOKCHUIO CO3/IaHUE, OIIPOCHI

B [lepuonuyeckon cucreme (opmynuposanue, | [TpaktHueckue,

A.1. Menneneesa; obuime 000CHOBaHME, KOHTPOJIbHBIE ~ pabOTHI
XUMHYECKUE CBOKCTBA peLeHue. (METOIBI:  HAGIIONCHHS,
METAJIJIOB, HEMETAJLJIOB,

OCHOBHBIX KJIaCCOB TpOBEPKH, AHAIN3A)
HEOpraHHYECKHX U CamocTosTeNnbHbIC
OpPTraHWYECKUX COCTMHEHUM; paboThI 10 BBIMOIHCHHUIO
CTPOCHHUE U CBOMCTBA 3a/1aHAH

OPraHUYECKUX COCAUHECHUN

(YrineBogopoa0oB, CIUPTOB,

(beHoII0B, aTbAETUIOB,

KETOHOB, KapOOHOBBIX KUCIIOT,

aMHUHOB, AMUHOKHCIIOT U

YTJIEBOJIOB).

Y 4. O0bsACHATH: Haxoxnenue, YCTHBII M NUCHMEHHBIN
3aBUCHMOCTb CBOMCTB JI0KA3aTeNIbCTBO, OIPOCHI

XAMHMYECKOT'O 3JIEMEHTA U OIIpelIeICHHUE, [IpakTnueckue,
00pa30BaHHBIX MM BEIIECTB OT | perreHue. KOHTDOJIbHBIE  PabOTHI
nosnokenus B [lepnognueckoi } 6

cucteme .M. Menpeneena; (METOREL:  HAOMOACHNS,
3aBUCUMOCTh CBOWCTB TpOBEPKH, aHAH3a)
HEOPraHMYECKUX BEIIECTB OT CamocTosTebHbIE

X COCTaBa M CTPOCHHSL. paboThI MO BHITIOJIHEHUIO
[Ipupoy XUMHUYECKOM CBS3H 3a/IaHUN

(MOHHOM KOBaJIEHTHOM,

METAJUIMYECKOU U

BOJIOPOJTHO¥ ), 3aBUCUMOCTb

CKOPOCTH XMMHUYECKOMN

pEeaKIuu OT Pa3IUYHBIX

(GakTOpOB, U MOJOKEHNE

XUMHUYECKOTO PABHOBECHS OT

pa3IUYHbIX (PAKTOPOB,

PEaKIMOHHON CIOCOOHOCTHU

OPTaHUYECKUX COCIMHEHUN OT

CTPOCHHUS UX MOJICKYII.

VY 5. BbINOJHATH JlokazaTtenbCcTBa, YCTHBII M NUCHMEHHBIN
XUMHYECKHI IKCIIEPUMEHT: | ONpPEAEIIEHUE, OTIPOCHI

M0 pacro3HABaHUIO pelieHue, [IpakTuyeckue,
Ba)KHEHIIINX HCOPIraHNYCCKHX H | BBIIIOJIHCHUC, KOHTPOJIbHBIC pa6OTI)I
OpPraHu4CCKUX COCANHCHNM, ACMOHCTpanus, (MeTOI[BI: Ha6J'HOI[eHI/I$I,
MOJTYYEHHUIO KOHKPETHBIX MoJTy4eHue, IPOBEPKH, aHAIIN3a)
BEILIECTB, OTHOCSIIIMXCS K U3TOTOBJICHHUE. CaMOCTOSTeLHEIE

M3yYEHHBIM KJIaccam
COEIMHEHNN.

paboOTHI TIO BBITTOJTHEHUIO
3aJITaHuN
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VY 6. OcyniecTBJIsSITH Haxoxnenue, YCTHBII U NUCHMEHHBIN

CaMOCTOSITEIIbHBIN MTOUCK ONpENICIICHUE, ONPOCHI

XUMUYECKON HHPOPMAIIHH C JI0KA3aTeNbCTBA, [IpakTnueckue,

HCIIOJIb30BAHUCM PA3JIMIHBIX pCUICHUC, KOHTPOJIbHBIC pa60T51

HNCTOYHHKOB (Hay‘IHO' BBIITOJIHCHHUC, (MGTOI[BI: Ha6J'II'0I[CHI/I}I,

MOMYJISIPHBIX U3IaHUMH, CO3JIaHHUE. IIPOBEPKH, aHAIIN3a)

KOMIIBIOTEPHBIX 0a3 JJaHHBIX, CaMOCTOSTEILHEIE

pecypcos Hnreprera); paboThI MO BBIIOIHEHHIO

HCIIOJIb30BaTh KOMITbIOTEPHBIE 38 1Ml

TEXHOJIOTHH JJIs1 00pabOTKH U

MepeIaur XUMAYECKON

uHpopMaruu u ee

MIPEACTABIICHUS B Pa3JIMYHBIX

dbopmax.

VY 7. Pemiathb: pacyeTHbIC BrimonHenue, [Ipaktnueckue,

3a7a4¥ 110 XUMHUYECKUM CO3/IaHUE, KOHTPOJIbHBIE ~ PabOTHI

dbopmysam U ypaBHEHUSIM; MOJIyYEHHUE, (MeTonbl: HaOJIOACHUS,

IPOBOAUTDL: PACUYCTEI I10 HaXO0XICHHUC, IIPOBEPKHU, aHaJII/I3a)

XUMHUYCCKUM Q)opMyﬂaM n pCUICHUC. CamocTosTebHBIC

YPaBHCHHUSIM PCAKIIUIL. pabOoTHI TI0 BBIIOJHECHHUIO
3aJaHUN

VY 8. CBsa3bIBaTh: U3y4yeHHbIN | J[OKa3aTenbCTBO, YCTHBII M NUCHMEHHBIN

Marepuas Co CBOEU OIIpEEIICHHUE, OTIPOCHI

npodeccuoHanbHON HaXO0X/ICHHUE, [IpakTuyeckue,

ACATCIBHOCTBIO. 000CHOBaHME. KOHTPOJIbHBIC pa6QTBI
CamocTrosTenpHbIC
paboThl TIO BHITIOJTHEHUIO
3aJaHUN
(MeTonpl: HAOMIOJCHUS,
IPOBEPKH, AaHAIIN3A)

VYV 9. Hcnoab30BaTh: Haxoxnenue, IIpoBepka pe3ynbTaTOB

pUOOpPETCHHBIC 3HAHUS U BBITIOJIHEHUE, CaMOCTOSITEJIbHOU

YMEHHSI B IPAKTHYECKON (opmynupoBaHue, | paboTEI

OEITEIbHOCTHU U JA0Ka3aTelabCTBO, (MeTOI[LI: HaOII0ACHUS,

MOBCETHEBHOM JKU3HM. peuieHue, TNPOBEPKM, aHATTH3a)

MOJTy4YEHHUE.

OK 1. IToHuMarth CylIHOCTbh U | OPUEHTUPYETCS B | YCIEUIHOE OCBOEHHUE

COLMAJIBHYIO 3HAYUMOCTh MapIupyTe BCEro J1ab0opaTopHOTO

cBoeil Oyaymeit mpodeccun, CTy/ICHTA TIO paKkTUKyMa

IIPOSIBIIATH K HEM YCTOMYMBBIN | CLIEUATIbHOCTH

UHTEpEeC.
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OK 2. Opranu3oBbIBaTh
COOCTBEHHYIO JIEATEIbHOCTD,
UCXO/Is U3 LIeJIU U CIIOCOOOB ee
JOCTHKEHHUSI, ONTPEIeNIEHHBIX
PYKOBOJIMTEIIEM.

- BBIOOP METOJIOB
UJIK CTIOCOO0B
peuieHus
XUMHUUYECKHUX 3a/1ad,
- TIpUMEHEHHE
METOJI0B UJTU
CIIoco00B peIICHUS
XUMHAYECKHUX 3a/1ad,
- yMEHHE
COCTaBJIATh CXEMBI
npu pabdorte ¢
HMCTOYHUKOM
uH(pOpMaLU
(TeKcT yueOHUKa,
JICKIIHS)

- YMEHHE
COCTaBIIATh
TaOJUIIBI TIPU
paboTe c
HCTOYHUKOM
nHpopMaIuu
(TeKCT yueOHUKa,
JICKITHS)

- yMEHHE
COCTaBJIATH
JuarpaMMBbl TIpu
paboTe c
HUCTOYHUKOM
uHpopManu
(TexcT yueOHUKa,
JICKIHS)

[IpakTuueckue 3aHATHS.
Pabota c yueOHoM
uH(pOopMaIKeH.

OK 3. AHa3npoBath
pabouyro CUTYaIHIO,
OCYILECTBIISITh TEKYILIUN U
UTOTOBBIN KOHTPOJIIb, OLIEHKY H
KOPPEKIINIO COOCTBEHHOM
JeSITEIbHOCTH, HECTH
OTBETCTBEHHOCTb 3a
pe3yNbTaThl CBOEH PabOTHI.

- YMEHHE
MPUMEHSTh
AJTOPUTMBI JJIs1
peleHus
CTaHJAapTHBIX 3a/1a4
- YMEHUE
MIPUMEHSTh
aJITOPUTMBI
pELIEeHUS HE
CTaHJApPTHBIX 3a7a4

JJISL

JlabopatopHbIit
PAKTUKYM.
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OK 4. OcymiecTBisiTh MOUCK U
uHpopManu, HeoOX0AUMOM
1151 9 PEKTUBHOTO
BBIIIOJIHCHUSA
npodeCCUOHANIBHBIX 3a]1a4.

- TIOWCK
HEOOXOIUMOU
uH(pOpMaLU

- HCTIOJb30BAHHE
Pa3ITUIHBIX
MCTOYHUKOB,
BKJTFOYAs
AIIEKTPOHHBIE

peCypCHI

Iloaroroska
COOOIIEHHH,
MPE3ECHTALUH.

OK 5. Ucnonb30Bath
uH(}OpMaAIMOHHO-
KOMMYHHUKAIIMOHHBIE
TEXHOJOTHH B
npodeccuoHalbHOMI
NEeSATEIbHOCTH.

- yMeHHue paboTaTh
Ha [IK ¢ UuTepHer
- nH(opmarue.

Pabota ¢ BUpTyaIbHBIMU
NPaKTUUYECKUMU
paboTamu, cocTaBICHHUE
MPE3EHTALUNA 1
JIOKJIaJIOB.

OK 6. PaGorats B KkOMaH/IE,

-YMCHHUC B3aUMO-

Pabora B rpynmnax npu

s PeKTHBHO 00IIATHCS C JIECTBOBATH C MIPOBEJICHUU
KOJUIETaMH, PYKOBOJICTBOM, 00yYaromuMucs, KOMOMHUPOBAHHBIX
KJIIMCHTaMHU. IpernoiaBaTeNIIMU | 3aHATHH, TPAKTUUECKUX
B X0JI¢ 00y4yeHusi | paboT, BHIMOJHEHUE
- bopMUpOBaHUE | 3aJaHUN TTPU
HaBBIKOB OpTaHHU3aIAH
JUEPCTBA B KOH(EepeHIni, 3aIIuTe
KOJIJIEKTUBE, IPYIIIOBBIX
MPAKTUYECKUX 3aHITHH
PAKTHYCCKHUX
OK 7. UcnionHATh BOMHCKYIO - JIEMOHCTpauus | DKCIepTHOE
00s13aHHOCTh, B TOM YHCIIE C TOTOBHOCTH K | HAOMIOJIEHHEe U OIlICHKA
MPUMEHEHUEM TTOJTYYeHHBIX UCIIOJIHEHUIO Ha  TPakTHYECKUX U
poecCUOHANIbHBIX 3HAHUHN BOMHCKOU 71a00paTOPHBIX 3aHATHUSIIX
(n7st roHOIIIEH ). 00S13aHHOCTH.
IIK 1.1. ITpouzBoauTh - 3HaThb - IPOBEICHUE
NEePBUYHYIO 00paboTKY, XapaKTEPUCTUKY rPYHIOBBIX

Hape3Ky u (hOPMOBKY
TPaIUIIMOHHBIX BUJOB OBOIIICH
Y TJI0/IOB, TIOJITOTOBKY
MPSHOCTEN Y MPUTIPAB.

[IK 1.2. I'oToBUTH 1
0(OpMIISITh OCHOBHBIE U
MPOCThIC OJIF0/1a U TAPHUPHI U3
TPaJMIIMOHHBIX BUIOB OBOIIICH
U Tpu0OoB.

OCHOBHBIX CBOMCTB
OCIIKOB, TUITHUIOB,
YTJICBOJIOB.

- YMETh
IPOBOJIUTH
KaueCTBEHHBIE
peakIu Ha
oOHapyXeHHe
OPTaHUYECKUX
BEIIICCTB

MpaKkTHYECKUX paboT Ha
Ka4eCTBEHHBIC PEaKITUU
Ha O€JIKH, )KUPHbBIC
KHCJIOTHI ¥ yTJICBOJIBI

- COCTaBJICHHE
TaOJIUIIBI, OTPAKAIOIIEH
OCHOBHBIC
KaueCTBEHHBIC PEaKIUU
Ha OPTaHUYECKHE
BEIIECTBA
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[IK 2.1. ITpouzBoauTH
MOATOTOBKY 3€PHOBBIX
MIPOJYKTOB, )KMPOB, caxapa,
MYKH, SIUIT, MOJIOKA JJISI

- 3HATh
XapaKTePUCTUKY
OCHOBHBIX CBOMCTB
0€eJIKOB, IUIHIOB,

- IPOBEJICHUE
IPYIIOBBIX
MpakTUYeCKUX paboT Ha
KaueCTBEHHbIC PEaKIuu

MPUTOTOBJICHUSI OJIIO]] 1 YTJIEBOJIOB. Ha OeJIKU, )KUPHbIE

TapHUPOB. - YMETb KHUCJIOTHI U YTJI€BOJIbI

[IK 2.2. I'oToBUTH U NPOBOJAUTH - COCTaBJICHUE

o OpPMIISTH KaIlli U TAPHUPBI Ka4eCTBEHHbIC TaOJIUIIBI, OTPAKAIOIICH

U3 KpyM U puca, MPOCThIe peaxkuuu Ha OCHOBHBIE

omo1a u3 6000BBIX U oOHapyKeHHE Ka4eCTBEHHBIC PEaKITUU

KYKYPY3Bbl. OPTaHUYECKUX Ha OpraHU4YeCcKue

[IK 2.3. I'oTOBUTH U BELIECTB BEILECTBA

oopMIISITE IPOCTHIC OTI0/IA U

rapHUPBI U3 MAaKaPOHHBIX

1591 (17178

[IK 2.4. T'oTOBUTH U

oOopMIISITE IPOCTHIC OJTF0/IA U3

SIHI] ¥ TBOPOTa.

[IK 2.5. 'oToBUTH U

0OpMIISITH TPOCTHIE MYUYHBIE

Omon1a U3 Tecta ¢ dapiiem.

[IK 3.1. 'oToBUTh OYJILOHBI M | - 3HATH - 3aroJHEeHNE TaOINIIbI

OTBapBHI. 0COOCHHOCTH C IpUMEpaMHu

[1IK 3.2. '0TOBHUTH IPOCTHIE JIUCTIEPCHBIX JIACTIEPCHBIX CUCTEM C

CYTIBL. CHUCTEM MUIIEBBIX | Pa3HOOOPa3HBIMU

[1IK 3.3. [OTOBUTH OTHENbHBIE | IPOAYKTOB, H UX codyeTaHusAMH (has3bl U

KOMIIOHEHTHI JIJIs COyCOB U KJIaccuUKAIUIO. | CPEIbI;

COYCHBIE MOTy(padpUKaThl. - YMETh - COCTaBJICHUE CXEMBbI

[IK 3.4. I'oToBUTH IPOCTHIE ONpeAesATh CpeAy | KiaccupuKanus

XOJIOJHBIE U TOPSYUE COYCHI. u a3y nucnepc- JTUCTIEPCHBIX CUCTEM C
HOU CUCTEMBI [puMepaMu
npeiaraeMbIix npeyiaraeMbix
MHUIEBBIX MUIIEBBIX TPOAYKTOB
MPOAYKTOB
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[IK 4.1. ITponzBoAUTH
00paboTKy pBIObI C KOCTHBIM
CKEJIETOM.

I1K 4.2. ITpon3BoAUTH

- 3HATh
XapaKTePUCTUKY
OCHOBHBIX CBOMCTB
0€eJIKOB, IUIHIOB,

- IPOBEJICHUE
IPYIIOBBIX
MpakTUYeCKUX paboT Ha
KaueCTBEHHbIC PEaKIuu

MIPUTOTOBJICHUE WU YTJIEBOJIOB. Ha OCJIKH, )KUPHBIC

MOATOTOBKY MojiyhaOpuKaToB |- yMETh KHCJIOTBI M YTJICBOIBI

U3 PHIOBI C KOCTHBIM CKEJIETOM. | TPOBOJUTH - COCTaBJICHHE

[IK 4.3. 'oToBUTH U KaYECTBEHHBIC TaOJIUIIBI, OTPAXKAIOIIEH

oGopMIISATH IPOCTHIE OJTI0/Ia U3 | pEaKINK Ha OCHOBHBEIC

PBIOBI ¢ KOCTHBIM CKEJIETOM. o0HapyXEHHE Ka4yeCTBEHHBIC pEaKIINH
OpPraHUYECKUX Ha OpraHUYECKHue
BCIIIECTB BEIIIECTBA

IIK 5.1. ITpouzBoanTH - 3HATh - IPOBEJCHUE

MOATOTOBKY MOJy(haOpuKaTOB | XapaKTEPUCTUKY IPYNIIOBBIX

n3 MACA, MACHBIX ITPOAYKTOB U
,HOMaHIHGﬁ IITUIBI.

OCHOBHBIX CBOUCTB
OCJIKOB, JIUITHIOB,

paKTUYECKUX paboT Ha
Ka4EeCTBEHHBIEC PEAKIINU

[IK 5.2. [Ipon3BoauTh YIJ1E€BOJIOB. Ha OeJIKU, )KUPHbIE
00paboOTKy ¥ IPUTOTOBJICHUE - YMETH KHUCJIOTBI U YTJIEBOBI
OCHOBHBIX 1MOJYy(HaOpUKATOB U3 | MPOBOJAUTH - COCTaBJICHUE

Msica, MSICOITPOTYKTOB U Ka4eCTBEHHbIC TaOJIUIIBI, OTPAXKAIOIICH
JIOMAITHEN MTHUIIBI. peaKkiuu Ha OCHOBHbBIE

[IK 5.3. I'oToBUTH U oOHapyKeHUe KAaYE€CTBCHHBIE PEAKIIUU
o(OpMIISITH TPOCTHIE OJII0]1a U3 | OPTAaHUYECKUX Ha OpraHUYeCKUe

Msica U MSICHBIX ITPOJTYKTOB. BEIIIECTB BEILlECTBA

[IK 5.4. T'oToBUTH U

oOpMIISITH IPOCTHIC OTFOJIA 13

JIOMAIITHEN ITUIIEI.

[IK 6.1. 'otroBUTH OyTEpOpOBI | - 3HATH - IPOBEJICHUE

Y TaCTPOHOMHUYECKUE XapaKTEPUCTUKY IPYNIIOBBIX

MPOTYKTHI TIOPITUSMHU.
IIK 6.2. I'oTOBUTE 1
o(OpMIISITH CalaThl.
IIK 6.3. I'oTOBUTE 1
0(OpPMIISITH TIPOCTHIC
XOJIOJTHBIE 3aKYCKH.
IIK 6.4. I'oTOBHUTH U
0(OpPMIISITH TIPOCTHIC
XOJIOIHBIE OJIrO/1A.

OCHOBHBIX CBOMCTB
OCIIKOB, TUITHUOB,
YTJICBOJIOB.

- YMETh
IIPOBOJIUTH
KaueCTBECHHBIC
peaKIu Ha
oOHapyXeHue
OPTaHUYECKUX
BEIICCTB

IpPaKTUYECKUX PadOT Ha
KaueCTBEHHBIC PEAKIIHH
Ha O€JIKH, )KUPHBIC
KHUCIIOTHI U YTIEBOIBI

- COCTaBJICHHE
Ta0IUIbI, OTPAXKAIOIICH
OCHOBHBbIE
KaueCTBEHHbBIEC PEAKIINU
Ha OpraHuYecKue
BEIIECTBA
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I[IK 7.1. I'otoBUTH N - 3HATH - OpraHu3aIus
o(OpMIISITH TPOCTHIC XapaKTEePUCTUKY BBIITOJTHEHUS
XOJIOJAHBIC W TOPSYME CIAJKUE | B3BECEH, MPaKTUYECKOU paboTHI,
oarofa. 3aKOHOMEPHOCTH HCCIICIOBAHUHN
IIK 7.2. '0TOBUTH NPOCTHIE MPOTEKAHUS
ropsiuue HaUTKH. XUMHYECKHX
[IK 7.3. I'oTOoBUTH U peakuuu B
o OpPMIISTH IPOCTHIC pacTBOpax;
XOJIOJTHBIC HAITUTKH. - yMETh

OIIpENICATh

(bakTopHI,

CIIOCOOCTBYIOIIUX

KOaryJsiuu

KOJIJIOMTHBIX

pacTBOpPOB
IIK 8.1. 'oToBUTH 1 - OIIMCHIBATh - OTYETHI 110
0(OpMIISITH TPOCTHIC ypaBHCHUSIMHU MpaKTHYECKUM paboTam,
XJ1€000yJI0UHbIE U3ICTUS U XUMHYECKHX JIOMaIllHUE 3aJaHus
xJ1e0. peaKIui,
[IK 8.2. I'oToBUTH U MPOLECCHI,
0(OpMJISITh OCHOBHBIE MYUHBIE | JICXKAIIUE B
KOHJIUTEPCKUE U3/ICIIHS. OCHOBE
IIK 8.3. 'oTOBUTE 1 IIPOU3BOJICTBA
oOpMIISITh TIEYEHBbE, TIPSHUKH, | TTPOJOBOILCTBEHH

KOBPHKKH.

[IK 8.4. ['oTOBUTH U
UCITI0JIB30BaTh B 0OPMIICHUU
MPOCTHIE U OCHOBHBIE
OTJIeJIOUHbIE MOTypabpuKaThlI.
[IK 8.5. I'oToBUTH 1
0(OpMIISITH OTEUECTBEHHBIEC
KJIACCUYECKHUE TOPTHI U
MTUPOKHEIE.

IIK 8.6. I'oToBUTH U
oQopMIIsATh GPYKTOBBIE U
Jerkue 00e3KUPEHHBIE TOPTHI
U TTUPOIKHBIE.

BIX ITPOAYKTOB
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	Текущий контроль знаний и умений студентов проводится в виде устного опроса, самостоятельных работ, химического диктанта.
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	Контроль и оценка результатов освоения учебной дисциплины осуществляется в процессе проведения практических занятий и лабораторных опытов, тестирования, а также выполнения обучающимися индивидуальных заданий, проектов, исследований.

