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I. MIOSACHUTEJIbBHAS 3AIIUCKA

O6m1ieoOpa3zoBaTenbHas MporpaMma y4eoHoro npeamMera « XuMmus» mnpeHasHadeHa
JUTSI U3YYCHHSI XMUMHH B MPOGECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHHU3AIUX,
peanu3yromux o0pa3oBaTEIbHYIO MPOTpaMMy CpPEIHEro oO0Iiero oOpa3oBaHUs B
npeesax OCBOCHUsI OCHOBHOM MpodeccuoHanbHOH 00pa30BaTeIbHOM MPOrpaMMBl
(OIIOII) CIIO Ha ©6a3e OCHOBHOrO 00OIIero oOpa3oBaHUsS MPU TMOATOTOBKE
CHEIUANTNCTOB CPEAHETO 3BEHA.

[Iporpamma pa3paboraHa Ha ocHoBe TpeOoBanuii PI'OC cpennero o61ero
o0pa3oBaHHs, TPEABIBIIEMBIX K CTPYKType, COACPXKAHHIO W pe3yabTaTaMm
OCBOEHHS y4eOHOTo mpenMera «XHUMHS», U B COOTBETCTBUU C PEKOMEHIAIMSIMH
[0 OpraHu3aly NOJyYeHHs CpeIHEro 00111ero 00pa3oBaHus B Mpeiesiax OCBOCHUS
o0Opa3oBaTeIbHBIX MPOTrpaMM CpPEeAHEro MpodeccuoHanbHOro 00pa3oBaHus Ha Oaze
OCHOBHOTO 00miero oOpa3oBaHUsi C Yy4eToM TpeOOBaHUU  (eaepanbHbIX
rOCYJITapCTBEHHBIX 00Pa30BaTEIBHBIX CTAHAAPTOB M MOITYYaeMOW MPOPECCUH TN
CHEIUANIbHOCTH  CpefHero  npodeccuoHalbHOro  oOpa3oBaHus  (MHCBMO
JlemapTamMeHTa rocy1apCTBEHHOW MOJUTUKH B Chepe MOATOTOBKH pabOUUX KaJIpoOB
u JITIO Muno6puayku Poccun ot 17 mapta 2015 1. Ne 06-259).

CopepxaHue TporpaMMmbl  y4eOHOTO TIpeaMeTra «XUMHUs» HaIpaBlIeHO Ha
JOCTHXKEHHUE CISAYIOIINX LeJIei:

* popMupoBaHue y 00yJaronuxcsi yMEHHUs OLEHUBATh 3HAYUMOCTh XUMUYECKOTO
3HAHMS 1151 KOKJIOTO YeJIOBEKa,

* popMmupoBaHue y 00yJarOIIUXCsl IIEJIOCTHOTO NPEICTABICHUS O MUPE U POITU
XMUMHH B CO3JJaHUM COBPEMEHHOMN €CTECTBEHHO-HAYUYHON KapTUHBI MUPA; YMEHUS
O0OBSCHATH OOBEKTHI M TIPOIIECCHI OKPYXKAIOIICH ACHCTBUTEIBHOCTH: TIPUPOTHOM,
COLUMAIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEJIbl, — UCIIOJIb3YS ISl 3TOrO
XUMHUYECKUE 3HAHUS,

* pa3BUTHE Yy 00YJaIONIUXCsl YMEHUM pa3nudaTh (aKkThl U OIICHKH, CPABHUBATH
OIICHOYHBIC BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMH OIEHOK U CBSA3b KPUTEPHEB C
OTIPEJICTICHHON CUCTEMOM IIEHHOCTEe!, (hOPMYIUPOBATH K 0OOCHOBHIBATH
COOCTBEHHYIO MO3UIINIO;

* mpuobpeTeHne 00yJIarONIMMHUCS OTIBITa PA3HOOOPA3HOHN JEATEIHHOCTH, TO3HAHUS
¥ CaMOTIO3HAHUS; KITFOUEBBIX HABBIKOB, IMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS
Pa3TUYHBIX BUOB ICATEILHOCTH (HaBBIKOB PEIIEHUS MTPOOJIEM, IPUHSITHS perie-
HUH, TIONCKA, aHaM3a U 00paboTku nH(pOpMAIuU, KOMMYHHUKATUBHBIX HABBIKOB,
HABBIKOB M3MEPCHUI, COTPYAHIUIECTBA, 0€30MaCHOTO 0OpaIeHNs C BEIICCTBAMU B
MOBCETHEBHOM KU3HH )

1.1. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «XUMMUSD»



XuUMHS — 3TO HayKa O BEIECTBAaX, UX COCTAaBE M CTPOCHHUH, CBOMCTBAX U
MpEBpAIICHUAX, 3HAUYCHUM XUMUUYECKUX BEIIECTB, MaTepuajoB M MPOIECCOB B
MPaKTUYECKON JesTenbHOCTH 4yenoBeka. Copepikanue 0011e00pa30BaTeIbHOTO
y4eOHOro nmnpeameTa «XHMHs» HANpaBI€HO HA YCBOGHHE OOy4YarOIIMMUCS
OCHOBHBIX TIOHSITUM, 3aKOHOB U TEOPUM XUMUH; OBIAJICHUE YMEHUSIMH HAOII01aTh
XUMUYECKUE SIBJICHUS, TPOBOJUTH XUMUUYECKUN SKCIEPUMEHT, IPOU3BOIUTH
pacyeThl Ha OCHOBE XHMMHMYECKHUX (DOPMYJ BEIIECTB W YPABHEHUM XUMHUYECKUX
pEaKLUN.

B mpomecce wu3ydeHuss XUMHM @y  OOydYaroUmIMxcs — pa3BUBAIOTCS
NO3HABaTEIbHbIE MHTEPECHl U MHTEIUIEKTYallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITEJIbHOM TPUOOPETEHUH 3HAHUW 1O XUMHUU B COOTBETCTBUHM C
BO3HMKAIONIMMU  KU3HEHHBIMU  MpOoOJeMaMH, BOCHHUTBIBACTCA  OepekHOE
OTHONICHUS] K MPHUPOJIe, MOHUMAHUE 3JI0POBOr0 00pasza *KU3HHU, HEOOXOAMMOCTH
NpeNyNpeKIeHUs SBICHUM, HAHOCALIUX BpEH 3J0POBBI0 U OKPYKAIOIIEH cpee.
OHu OCcBaMBaIOT NMPUEMBI TPAMOTHOTO, 0€30MaCHOTO MCIOJIb30BAHUS XUMHUYECKUX
BEIIECTB U MaTepUasoB, MPUMEHSEMBIX B OBITY, CEIbLCKOM XO3MMCTBE M Ha
IPOM3BO/JICTBE.

Peanuzanust neIyKTUBHOTO TMOAXOAAa K HM3YYEHHUIO XHMHUH CIOCOOCTBYET
Pa3BUTUIO TAKHUX JIOTUYECKHX ONEpaluid MBIIUJIEHUSA, KaK aHallu3 M CHUHTE3,
00001IeHre W KOHKpETH3allus, CpaBHEHHWE U aHAJIOTHs, CHUCTEMaTu3alus W
KJaccuuKaiys 1 zp.

Kommnonent «llpodunbHble ¥ NpOPEcCHOHATBHO 3HAYMMbBIC 3JIEMEHTHI
COJIEpKaHMS pealu3yeTcss NpU HHIAUBUAYAJIBHOM CaMOCTOSTENBHOU padoTte
oOyvaromuxcs (HamucaHuu pedepaToB, IMOATOTOBKE COOOIICHHM, 3aluTe
OPOEKTOB), B  Tpolecce Y4eOHOW  JEeATENbHOCTH TOJA  PYKOBOJCTBOM
npenojaBatens (BBINOJHEHUH XUMUYECKOTO HJKCIEpPUMEHTa — J1ab0paToOpHBIX
OMBITOB M TMPAKTUYECKUX pabOT, pEHIeHUH MNPAKTUKO-OPUECHTUPOBAHHBIX
pacyeTHBIX 3a4a4 U T. [1.).

B mnpouecce wu3ydyeHUsT XUMUHU TEOPETUUYECKHE CBEICHUS JOMOIHSAIOTCS
7a00paTOPHBIMHU ONBITAMH U MPAKTHUYECKUMHU 3aHSATUSMU. 3HAYUTEIHLHOE MECTO
OTBOJIUTCS XMMHUYECKOMY HKchepuMeHTy. OH OTKpBhIBa€T BO3MOXKHOCTb
dbopMupoBaTh y 00yYAIOMIMXCS CICIHATBHBIE MPEIMETHBIE YMEHUS: paboTaTh ¢
BEI[ECTBAMH, BBIMOJHATH MPOCTHIE XUMHUYECKHE OIBITHI, YUYUTh OE€30MacHOMY U
AKOJIOTUYECKHM TPAMOTHOMY OOpAIllEHHI0O C BeElleCTBaMU, MaTepuallaMu U
mpoiieccaMu B ObITY W Ha mpou3BojacTBe. JlJisi opraHuzainuil BHEAyJUTOPHOMN
CaMOCTOSITEJIbHOM paboThl CTYINEHTOB, oBnaaeBatomux mnpodeccusimu CIIO
TeXHUYecKoro mnpodwist mnpodeccuoHanbHOr0 0o0pa3oBaHus, MPEACTaBICH
nepedyeHs pedepatoB (JOKIAA0B), HHANBUIYATbHBIX IPOEKTOB.

B mponecce uszyueHuss XumMuu BaxHO (OpMHUPOBATh HMH(POPMALMOHHYIO
KOMIIETEHTHOCTh OOywaromuxcs. [loaTromy mpu opraHuzanuu camoOCTOSTEIbHOU



paboThl aKUEHTUPYETCd BHUMaHHE OOYYalOIIMXCSl HA NOHMCKe HH(pOpMaluu B
cpenctBax MaccMmenua, VHTepHeTe, y4eOHOW M CHELMAIbHON JHUTEpaType ¢
COOTBETCTBYIOIUM O()OPMIIEHUEM U NIPEACTABICHUEM PE3YJIBTATOB.

N3yuenune  oOuieoOpa3oBaTenpbHOrO  yd4eOHOro  mpeaMera  «XUMUs
3aBepIIAeTCs MOABEACHUEM HUTOroB B QopMe aud@PepeHIHpOBaHHOIO 3ayeTa B
paMKax MPOMEXKYTOYHOM aTTeCTalMd CTYJIEHTOB B MPOLECCE OCBOCHUS
MIPOrpaMMbl MOATOTOBKHU CIIELUATUCTOB CPETHETO 3BEHA.

1.2. MECTO YYEBHOI'O NPEIMETA «XUMHUSA» B YYEBHOM
IJIAHE

VYyeOubiii npenmer «XuUMHUS» OTHOCUTCA K 0011€00pa30BaTEIbHOMY LHMKIY U
ABJIIETCS YacThl0 YYEOHOro IUIaHAa MO MporpamMMe MOJArOTOBKHU CHELUATNCTOB
cpennero 3eHa (IMIICC3) mo cnemmansHoctu CIIO 31.02.03 «JlaGoparopuas
JTUArHOCTHKAY.

VY4eOHbIll mnpeaMer «XUMHUS» OTHOCUTCS K 00s3aTelbHOM YacTH OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBbl CpeTHEr0 O0IIero 0Opa3oBaHUs B COOTBETCTBUHU C
OI'OC COO u BXOIUT B YUCIO YYEOHBIX MPEIMETOB 00A3aTEIbHONU MPEAMETHOM
obnactu «EcTecTBEeHHbIE HAYKW.

HanHasg paOodas nporpamma ydeOHOro IpeaMeTa «XUMHUS» HallpaBleHa Ha
peannzanyio 00pa30BaTEIbHON NpPOrpamMMbl CpelHEro oOumero oOpa3oBaHUs B
npo¢ecCHOHaTBHOM 00pa30BaTEIbHOM YUPEKICHUN.

1.3. IJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
MNPEAMETA «XUMMUS»

OcBoenue cosiep>kanusi yaeOHOTro npeameTa «XuMHus», 0oecreunBaeT
JTOCTHXKEHUE CTYJIEHTaMU CJIEAYIONINX Pe3yabTaTOB:

® JIUYHOCHHBIX:

— YyBCTBO I'OPJIOCTU U YBAXKEHHUSI K UCTOPUU U JIOCTUKEHUSIM OTEUECTBEHHOMU
XUMHYECKOW HAayKH; XUMUYECKH TPaMOTHOE TIOBeIeHHE B TPOodheccHOoHAThHOM
JESTENPHOCTA W B OBITYy TpH OOpalleHUu C XUMHYECKHUMHU BEIIECTBAMH,
MarepuagaMi U MpoLeCcCaMHu;

— FOTOBHOCTH K MTPOJIOJDKEHUIO 00Pa30BaHUSI M TIOBHINICHHS KBaTU(UKAITUN
B N30paHHOM MpodecCHOHATBHON JAEATETPHOCTA U 00BEKTHBHOE OCO3HAHUE POJTU
XUMUYECKUX KOMIIETEHIINI B 3TOM;

— YMEHHE UCIO0JIb30BaTh IOCTUXKEHHSI COBPEMEHHOW XUMUUYECKON HAYyKU U
XUMUYECKUX TE€XHOJIOTUM JIJIsl MOBBIIIEHUSI COOCTBEHHOTO MHTEIJIEKTYalbHOTO
pa3BUTHUA B BEIOpaHHOU MPO(dEeCCUOHAIBHON eI TENbHOCTH;
® MemanpeoMemHbvixX:

— MCIOJIb30BAaHUE PA3JIMUHBIX BUJIOB [103HABATEIbHON JIEATEIIbHOCTH U
OCHOBHBIX UHTEIJIEKTYaJIbHBIX Oomnepaluii (MoCTaHOBKH 3a/1auu, (HOpMYIHpPOBAHUS



TUNOTE3, aHajlu3a M CHUHTE3a, CpaBHEHUs, OO0O0OIIEHUS, CUCTEeMaTHU3alluu,
BEISIBJICHUS MIPUYUHHO-CJICICTBEHHBIX CBsI3€EH, MOUCKA aHaJIOTOB,
(dbopMynHpOBaHUS BBIBOAOB) ISl PEIICHHS IMOCTaBICHHOW 3a/Jadd, MPUMCHCHHE
OCHOBHBIX METOJOB TMO3HaHUs (HAOIIOJEHUS, HAYyYHOTO SKCIEPUMEHTA) s
W3YUYCHUS PA3IMYHBIX CTOPOH XMMHUYECKHX OOBEKTOB M IPOIIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJIKUBATHCA B IpodeccuoHanbHoi chepe;

— WCHIOJB30BAHKWE PA3JTMYHBIX HCTOYHUKOB IS TIOJYYCHHS] XHUMHYCCKOU
nH(OpMaIH, YMEHHUE OIICHUTH €€ JJOCTOBEPHOCTD ISl TOCTHYKCHHS XOPOIIIHX
pe3yabTaToB B podeccuoHanbHOM chepe;

B mom uucne ynueepcanvusie yueonwie oeiicmeusn:

Pezynamusnoie

"  CaMOCTOSITEJILHO OMPENEeNsATh IeIH, 3aJaBaTh MapaMeTphl U KPUTEPHUH, T10
KOTOPBIM MOKHO ONIPEICIIUTh, UTO 11e1b JOCTUTHYTA.

* CocrtaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJlayd B 0Opa30BaTENbHOMU
JESATeTbHOCTH U KU3HEHHBIX CUTYaIUsIX.

* BpiOupath myTh JOCTHKEHUS 11U, TNIAHUPOBATH PEIIEHUE MOCTABICHHBIX
3a/1a4, ONTUMU3UPYsI MaTepuaIbHbIE U HEMAaTepUAJIbHBIC 3aTPATHI.

* Opra"u3oBbiBaTh S(PPEKTUBHBIA TMOHUCK PECypCcoOB, HEOOXOIUMBIX IS
JOCTHXKEHUS TOCTaBICHHBIX IICJIH.

» ComoCTaBisATh MOJYYEHHBIM pPE3yJlbTaT MAESITENbHOCTH C IOCTaBICHHOM
3apaHee 1eblo.

Ilo3nasamenvuwie

» JIckaTh U HaXOAUTh OOOOIIEHHBIE CITIOCOOBI pelIeHUs 3a7ad, B TOM YHCIIE,
OCYIIECTBIISITh PAa3BEPHYTHIM MH(DOPMAIIMOHHBIN MTOUCK U CTABUTHh HAa €r0 OCHOBE
HOBBIC (YUeOHBIC M TIO3HABATEIBHBIC) 3aaUH.

= HaxoauTh U NPOBOJUTH KPUTUYECKUE aPTyMEHTHI B OTHOLICHUU ACHUCTBUU
U CYXICHUWU JpPyroro; CIOKOWHO M Pa3yMHO OTHOCUTBCS K KPUTHUYECKHU
3aMEYaHHUSM B OTHOIICHHH COOCTBEHHOTO CYXKIEHHWS, pacCMaTpUBaTh MX Kak
pecypc COOCTBEHHOI'O Pa3BUTHSI.

* BpIxoauTh 3a paMKH NpeIMeTa U OCYIIECTBIISTh LE€JICHANIPABICHHbBINA MOUCK
BO3MOKHOCTEH JJI IUPOKOTO MEPEHOCa CPEJICTB U CIOCOOOB JEHUCTBUS.

* BrpicTpauBaTh  HMHAMBUIYAIbHYIO  00pa30BaTEIbHYI)  TPACKTOPHIO,
YUUTHIBasE OrPAHUYEHUSI CO CTOPOHBI JAPYIMX YYaCTHUKOB U PECYpPCHBIE
OTpaHUYECHUS.

KOMMyHMKamMGH ble

® OcCyuecTBIATh JI€IOBYH0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO
B3pOCIbIMU (Kak BHYTpU 0Opa3oBaTeIbHOM  OpraHu3aluu, Tak M 3a ¢
npejenamu), noAOUpaTh MapTHEPOB MJis JEJIOBOM KOMMYHHUKAIUU HUCXOIS U3
coO0paxeHu pe3yabTaTUBHOCTH B3aUMOJAEHCTBHUHY, a HE JIMUHBIX CUMITATHH.



» [Ipu ocymiecTBIEHUHU TPYNIOBON pabOTHI OBITH KaAK PYKOBOJUTENEM, TaK U
YJIEHOM KOMaHJbl B pa3HBIX poysix (TeHeparop WAeH, WCIOTHHUTENb,
BBICTYTAOMINM, SKCHEPT U T.1.).

» KoopauHupoBaTh ¥ BBINOJNHATH pabOTy B  YCIOBUSAX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUSI.

* Pa3BepHyTO, JIOTHYHO W TOYHO W3JIaraTh CBOIO TOYKY 3pEHUS U
MCTIOJB30BaTh a/ICKBATHBIX (YCTHBIX U TUCHMEHHBIX) SI3BIKOBBIX CPEJICTB.

» Pacno3naBaTh KOH(QIMKTOTCHHBIE CUTYallMU U MPEIOTBpAIaTh KOHPIUKTHI
10 WX AaKTUBHOM ¢aspl, BBICTpaWBaTh JCIOBYID M 00pa30BaTEIbHYIO
KOMMYHUKAIIHIO, n30erast JIMIHOCTHBIX OIEHOYHBIX CYXKIACHHA.

® npeoMemmubIx:

— c(OpMHPOBAHHOCTh MPEJCTABICHUNH O MECT€ XUMHUHM B COBPEMEHHOMU

HAy4YHOU KapTUHE MUPA; TOHUMAHUE PO XUMHUHU B OPMHUPOBAHUHU KPYTro30pa

U (YHKIMOHAIILHOW TPAMOTHOCTH 4YeJOBEKa JJisg PEIICHUS MPAKTUUYECKUX

3aja4;

— BJIQJICHUE OCHOBOMOJIATAIOUIUMU XUMHUYECKUMH TIOHATUSAMH, TEOPHUSIMHU,
3aKOHAMHU W 3aKOHOMEPHOCTSIMM, YBEPEHHOE MOJIb30BAHWE XUMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOMU;

— BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO IO3HAHMS, HUCMOJIb3YEeMBbIMU B
XUMUU. HaOJIOJICHHEM, OIKMCAaHUEM, HW3MEpPEHHEM, OKCIEPUMEHTOM; YyMEHHUe
00pabaTbIBaTh, OOBACHATH PE3yJbTAThl MPOBEJACHHBIX OMBITOB M JEIaTh BBIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHATh METOJBl TIO3HAHMS TPU PEIICHUU
MpaKTUYECKUX 3a/]ady,

— chOpPMUPOBAaHHOCTh YMEHHS JlaBaTh KOJWYCCTBCHHBIC OIICHKH |

MIPOU3BOAUTH
pacyeThl M0 XUMHUECKUM (POpMyJIaM U YPaBHCHHSIM;

— BIJIQJICHUEC TIpaBUJIAMH TEXHHKHA O€30MacHOCTH TIPH HCIIOJIb30BaHUHU
XHUMHYECKHUX BEILIECTB,

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW IMO3UIIMH IO OTHONIEHHUIO K XUMHYECKOMN
nH(popMamuu, moJIydaeMol U3 pa3HbIX HCTOUHUKOB.

1.4. COAEP KAHUE YYEBHOI'O IPEJMETA «XUMMUS»
1. Oprannyeckasi Xumust
1.1. IIpeomem opzanuueckoii xumuu.
Teopust CTpOCHHSI OPTraHUYECKUX COCTUHEHUN
[Ipeamer opranuueckoir xumuu. [loHsiTHE 00 OpraHMYECKOM BEIIECTBE U
oprannyecko Xxumuu. OCOOEHHOCTU CTPOCHUSI OPTaHUUYECKUX COCTMHEHUH.
Teopust ctpoeHus opranndeckux coenquHeHud A.M.bytiepoBa. OCHOBHEBIE
MOJIOKEHUS Teopuu cTpoeHust A.M.byTtiiepoBa. XUMUYECKOE CTPOCHHE U CBOMCTBA



opranndeckux BeuiecTB. Ilonstne 00 wu3omepun. CrocoObl OTOOpax)eHUs
CTpOEHHUS MOJIEKYJIbI ((hopMyIibl, Moien). 3HaueHue Teopuu A.M.bytneposa s
Pa3BUTHS OPraHUYECKOW XMMUU U XUMHUYECKUX MPOTHO30B.

Crpoenue atoma yriepoga. DJIEKTPOHHOE OO0Jako M OpOuTaib, S- U p-
opOuTanu. DIIEKTPOHHBIE U AIEKTPOHHO-Tpaduueckre GopMyibl aroMa yriepoja
B OCHOBHOM M BO30Y’KJIEGHHOM cOCTOsSIHUAX. KoBaneHTHas XuMHUUYecKas CBA3b U €€
KJaccuduKkaius 1no crnocol0y nepekpbiBaHus opoutaneit (o- u n-csizu). [lonstue
rubpuauzanuu. Paznuynble TUOBI THOpUAM3ALMKA U (opMa aTOMHBIX OopOUTasei,
B3aMMHOE OTTaJKUBaHUE THOPUIHBIX OpOUTANe W HX paCHOJIOKEHUE B
IPOCTPAHCTBE B COOTBETCTBUUM C MHUHUMYMOM OJHEpruu. l'eoMeTpusi MOJIEKYJ
BEUIECTB, OOpa30BaHHBIX AaTOMaMU YIjepoAa B PA3JIMYHBIX COCTOSHUSX
rUOpUIU3aLINH.

Knaccuduxanus OpraHUYeCcKuX COCTMHEHHM. Knaccudukanus
OpraHMYeCKUX BEIECTB B 3aBUCUMOCTH OT CTpOEHUs yriaepoaHoi uemnu. [Tonstue
dyHkimoHanbHON rpymnmbl. Knaccudukamuss opraHUYecKMX BEHIECTB IO THUITY
(G YHKIIMOHAIBHOM TPYTIIIHI.

OCHOBBI HOMEHKJIATYpbl OPraHUYECKUX BEIIECTB.

Tunsl XUMHUYECKUX CBSI3€M B OPraHUYECKUX COEIUHEHHUSX U CIOCOOBI UX
pa3phbIBa.

Knaccudukanuss KOBaJEHTHBIX CBA3€H 1O  3JIEKTPOOTPHUIATEIHLHOCTH
CBSI3aHHBIX aTOMOB, CIOCOOY TMEpPEeKphIBaHUSI OpOUTANICH, KPATHOCTU, MEXaHU3MY
oOpazoBaHusA. [ OMOJIUTHYECKHI W TeTEPOJIUTUYCCKUN pa3pbIBbl CBS3EH, HX
COMOCTaBJICHUE C OOMEHHBIM M JIOHOPHO-AaKIENTOPHBIM MEXaHHU3MaMU HX
obpazoBanus. [loHsTHE CBOOOAHOTO paauKaja, HyKJICOPUILHON AIEKTPOPUILHON
YaCTHULbI.

Knaccudukanus peaknuii B opraHudeckoid xumMuu. IloHsATHE O THUMaxX M
MEXaHU3MaXx PeaKMid B OPraHU4eCKON XUMHUH.

1.2. Ilpeoenvhule y2i1e6000poobl

I'omomnoruueckuit psaa ankaHoB. [lorstue 06 yriaeBomopomax. OcobeHHOCTH
CTPOCHHUSI MPEJIENbHBIX YIIIEBOJAOPOAOB. AJIKaHbI KaK MPEACTABUTENN MPEAeIbHBIX
YTJIEBOJIOPOJIOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl METaHa
U Ipyrux aikaHoB. ['oMonorudeckuit psg u mzomepus napadguaos. HopmanasHoe u
Pa3BETBIECHHOE CTPOCHUE yIUIEpOJHOW 1nenu. HomeHknaTtypa ankaHOB W
AJKUJIBHBIX 3aMecTuTeNe. DU3NYECKHe CBOMCTBA aIKaHOB. AJIKaHBI B IPUPOJE.

XUMHYECKHE CBOMCTBA aikaHOB. Peaknuum SR-Tuma: rajgoreHupoBaHUE
(padotet H.H.CemenoBa), nutpoBanue mno KonoBajmoBy. MexaHU3M peakuuu
XJIODUPOBAHUS alKaHOB. Peakuuu AeruapupoBaHUs, TOPEHUS, KATATUTUUYECKOIO
OKHUCJIEHUS ankaHOB. KpeKkUHT aJkaHOB, pa3iMuHbIC BUJIbI KPEKUHTA, TPUMEHEHUE
B MPOMBINUICHHOCTH. [Iponu3 u KoHBEepCUsI METaHa, U30MEPU3ALINS ATKAHOB.



[Ipumenenue u cmocoObl MOAydYeHHs ankaHoB. (OOnacTd TPUMEHEHUS
ankaHoB. [IpoMbIlUIEHHBIE CMOCOOBI TMOJYYEHUS aJKaHOB: TMOJIydeHUE U3
MPUPOJIHBIX HCTOYHUKOB, KPEKUHT TapauHOB, TMOJIYYEHHE CHUHTETUUYECKOTO
OeH3uHa, rasudukanus yris, TUAPUPOBAHHE alkaHOB. JlaGopaTopHbie cHOCOOBI
MOJTyYeHHUsl allkaHOB: CHMHTEe3 Bropiia, nekapOoKcUIupoBaHUE, THAPOIU3 KapOuaa
AJTIOMUHHSL.

[Muknoankanel. I'OMOJIOTHYECKUN P U HOMEHKJIATypa LUKIOAJIKAHOB, UX
obmast ¢opmyna. I[lonarue o HampspkeHUU UWKIa. M3oMepus IUKIOAIKAaHOB:
MEKKJIacCcoBasi, yriepogHOro  ckenera, reomerpuueckas. llomyuenne u
dbu3uYecKue CBOWCTBA IUKIOATKAaHOB. XHUMHUYECKHE CBOMCTBA IIMKIIOATKAHOB.
Cnemuduka CBOWCTB IUKIOAJIKAHOB C MajbiM pa3MepoM Iukia. Peakiuu
MPUCOETUHEHUS U PAAUKAIBHOTO 3aMEIICHUS.

1.3. Smunenosvie u ouenoewvie y21e6000poovl

l'omonoruueckuii ps  adKeHOB. JEKTPOHHOE M  IMPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl dTUJICHA U aJIKeHOB. ['oMotoruueckuii psaa u oomas Gpopmyna
ankeHoB. M3omepusi 3TWICHOBBIX YTIIEBOJOPOJIOB: MEXKIACCOBAs, YIJIEPOIHOTO
CKelleTa, TIOJIOKEHUS  KpaTHOW  CBs3M, TeoMmeTpuueckas. (OcoOeHHOCTH
HOMEHKJIATYPbl 3TWJICHOBBIX YIJIEBOAOPOAOB, HAa3BAaHMS BAKHEHUIIMX paJUKaJIOB.
@dusnyeckue - CBOMCTBA  AJIKCHOB. XUMHAYECKHE  CBOWCTBA  QJKEHOB.
OnexkTpoPUIbHBIA XapaKTep peakiui, CKIOHHOCTh K PEaKIMsIM MPUCOESTUHEHHUS,
OKHUCIIEHUs, noiauMepuszauuu. IIpaBuino MapkoBHHKOBA U €ro 3JIEKTPOHHOE
o0ocHoBaHMe. Peakiuu raloreHMpOBaHUsA, THAPOTAJIOTEHUPOBAHUS, TUIPATAIINH,
rugpupoBanusi. Mexanusm AE-peakuuii. [IoHsiTHEe O peakiusXx MOJIUMEpPU3ALIUH.
I'openne ankeHOB. Peakiiuu OKUCIEHHS B MITKHUX M KECTKUX YCIOBHUAX. Peakuust

Baruepa u ee 3HaueHue st 0OHApYKEHHSI HEMPEICIbHBIX YTIIEBOIOPOIOB,
MTOJIYYEHHUS TIIUKOJICH.

[Ipumenenue u crnocoObl MOJNy4YeHUs alKeHOB. Mcmoiib30BaHHE BBICOKOU
PEaKIMOHHON CHOCOOHOCTH aJKeHOB B  XHMHYECKOW IMPOMBIIUICHHOCTH.
[Ipumenenue sTuieHa W mNpomnwieHa. [IpOMBINIEHHBIE CIMOCOOBI TMONIYYEHUS
ankeHoB. Peakuuu gerunpupoBaHHMs W KpeKWMHTa ankeHoB. JlabGopaTtopHbie
CrOCcOOBI MOTYUYEHHUS AJIKEHOB.

Ankaguensl. [lonsatne w kjaccuduKaus JUEHOBBIX YTIIEBOJOPOIOB TIO
B3aMMHOMY DAacCIOJIOKCHHUIO KpaTHBIX CBs3ed B  moiekyne. OcoOeHHOCTH
3JIEKTPOHHOTO M TPOCTPAHCTBEHHOT'O CTPOCHUS CONPSKEHHBIX NUEeHOB. [loHsTHE O
T-2JICKTPOHHOW  cucteMe.  Homenkiarypa JUCHOBBIX  YIJIEBOJAOPOJIOB.
OCO0OEHHOCTH XMMHUYECKHUX CBOMCTB COMPSKEHHBIX JAHUEHOB KakK CIEJACTBUE HX
3NEKTPOHHOTO cTpoeHus. Peakunu 1,4-npucoenunenus. [lomnmepusanus
nueHoB. CrocoObl MOMy4YeHusl JUEHOBBIX YrieBoJaopoioB: paboTsl C.B.JIebenena,
JNETUIPUPOBAHUE AJTKAHOB.

IIpakTuyeckast padbora



Pemenue pacu€THeiX 3a/1a4 Ha BBIBOJ (HOPMYJ OPraHMYECKUX COEAMHEHMI: MO
MAacCOBOW [I0JI€; IO MPOAYKTaM CTOPAaHUs; 10 KOJNYECTBY BEILIECTBA,
BCTYMUBIIETO B PEAKIINIO, MPOJYKTaM PEAKIIUH.

1.4. Auemunenoswvie y21e6000po0vl

l'omonoruueckuii psifi alKUHOB. ODJIEKTPOHHOE M  MPOCTPAHCTBEHHOE
CTpOEHUE aleTUJIeHa U IPYruX aJKUHOB. ['oMonorudeckuit psg u obuias Gopmyna
AJIKAHOB. HomeHknaTypa ~ auneTHIIEHOBBIX  YIVIEBOJAOPOJOB. N3omepus
MEKKJIACCOBAs, YTJIEPOJAHOTO CKEJIETA, MOJ0KEHUS KPATHOU CBS3H.

XUMHUYECKHE CBOMCTBA U NMpPUMEHEHHE aJKUHOB. OCOOEHHOCTH peaklMid
OPUCOEAVHEHUS IO TPOMHOM YIJepoA-yriepoaHou cps3u. Peakuus Kyudeposa.
IIpaBuino MapkOBHUKOBA NPUMEHUTEIBHO K anetwieHaM. [loaBuxkHOCTH aToma
BoJopoAa (KUCJIOTHBIE CBOMCTBa ankuHOB). OKuCIeHUWE aJKWHOB. Peakius
3enmuHcKkoro. [IpuMeHeHne aeTuaeHoBbIX yriaeBoaopoaoB. [lonuBrHMIaLIETAT.

[lonyuenne ankuHoB. IlomyuyeHue aneTuiaeHa MNHPOJIMU30M METaHA U
KapOUIHBIM METOJIOM.

JlaGopaTtopHasi padorta
[lonyueHue sTuiIEHA, allETWJIEHA U HM3YYEHUE UX CBOWCTB.

IIpakTuyeckasi padora
N3roroBnenne Mojieneid MOJIEKYJ YyIiIeBOJOPOI0B, UX H30MEPOB.

1.5. Apomamuueckue y2neeo0opoont

I'omonornueckuid psig  apeHoB. beH3071 Kak MNpeacTaBUTENb ApPEHOB.
Pa3BuTue npencrasieHuit o crpoeHuu 0exsona. CoBpeMeHHbIE MpeIcTaBIeHUus 00
ANEKTPOHHOM H  TNPOCTPAHCTBEHHOM  CTpoeHuu Oenzona. OOpazoBaHHe
apoMaTu4ecKon m-cucteMbl. ['omonoru OeH307a, WX HOMEHKIATypa, o0O0Imas
dopmyna. Homenkiatypa 1jsi AW3aMEIIEHHBIX MPOM3BOAHBIX OEH305a: OPTO-,
Me€Ta-, Iapa-pacroiioKeHne 3amecTuresiel. GU3ndecKkue CBOMCTBa apeHOB.

XVUMHUYECKHE CBOWCTBA apeHOB. [IpuMepsl peakiuili 3IEKTPOPUIHLHOTO
3aMEUIeHUs: TaJOreHUPOBAHMS, AJIKWINPOBaHUs (KatanuzaTopbl Dpuueni—
Kpadrca), wHurpoBanusi, cynasbupoBanusi. Peaknumum  rugpupoBaHus U
IPUCOEANHEHNUS XJIopa K OeH30:1y. OCOOEHHOCTH XUMUYECKHX CBOMCTB TOMOJIOTOB
OeH3oma. BzamMmHOEe BIMSHUE aTOMOB Ha TPUMEPE TOMOJIOTOB apeHOB.
OpueHTanust B peakiusix dekrpoduabHoro 3amemnienus. Opuentantsl [ u 11 pona.

[Iprmenenue u nonyyeHue apeHoB. [ IpupoaHbIe MICTOUHUKH apOMATUYECKUAX
YIJIEBOAOPOAOB. ApoMaru3anus AaJIKaHOB W LUKJIOAJIKAHOB. AJKWIMPOBAHUE
OeHsoua.

1.6 IIpupoonvie ucmounuku y2ineeo000poooes.
[Ipuponsblii ¥ TONYTHBIM HEPTAHOW Ta3bl: COCTAB, UX MPAKTHUYECKOE
UCIIOJIb30BaHUE.



Hedt1h: cocraB, cBoiictBa. ®DpakiMoHHAas MeperoHka HePTH WU
npuMeHeHue e€  TNpoAaykToB. PexkTudukanus wma3zyra NOpu  yMEHBUIEHHOM

JaBJICHUH. Kpekunr He(TEenpOAYKTOB. N3omepusanus AJIKAHOB.
AnxunupoBaHue HENpeeIbHbIX yII€BOIOPOIO0B. Pedopmunr
He(TENpPOyKTOB.

Kamennblii  yrone. KokcoBaHme  KamMEHHOro  yriis, BaKHEHIIWE
MPOAYKTBI 3TOTO  MpoLecca: KOKC, KaMEHHOYTOJbHAsl CMOJa, HaJACMOJIbHAs
BoAa. [IpoOneMa mogydyeHUs XUAKOTO TOIJIMBA U3 YT

1.7. I'udpoxcunvnsvle coeOunenus

Crpoenue u kiaccubukanus cnuptoB. Knaccudukaius cnupToB MO THUITY
YIJIEBOAOPOJHOTO pajvKaia, YUCIYy THUIPOKCWIBHBIX TpyNnn W TUIY aroma
yIiaeposia, CBA3AHHOTO C  THAPOKCWIBHOW  TpyNIIOH.  DIJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHME TUIPOKCUIBHOW Tpynnbl. BiusHue cTpoeHus
CIUPTOB Ha WX (PU3NYECKHE CBOWCTBA. MEXMOJEKyJsIpHas BOJOPOAHAS CBS3b.
['omonoruueckuil psiA MOpeAEIbHBIX OJHOATOMHBIX CHUPTOB. HM3omepuss wu
HOMEHKJIaTypa aJKaHOJIOB, UX 001ast popMyiia.

XUMHUYECKHE CBOMCTBA akaHOJIOB. PeakiimoHHasi cmocoOHOCTh MPeAeIbHBIX
OIHOATOMHBIX CHHUPTOB.  Peakuuu, NOATBEPKIAIONIUE KUCIOTHBIE CBOWMCTBA
cnupToB. Peakuum 3aMelieHHs THUIPOKCWIBHOW Tpynmbl. MexXmolieKyIsapHas
JerupaTaus CIUPTOB, YCIOBUS 00pa3oBaHUs MPOCThIX 3¢upoB. CIOXKHBIE
GUphl HEOPraHWYECKUX U OPraHUYECKUX KHCIOT, pEeaKluu HdTepudUKaIuu.
OkucieHne U OKUCIUTENbHOE TETUAPUPOBAHUE CITUPTOB.

CnocoObl monydeHus crnupToB. ['maponu3 ranoreHankaHoB. [ uaparanus
AJIKEHOB, YCJIOBUS €€ MPOBEJCHUS.

OtnenpHblE MOPEICTABUTENN aJKAaHOIOB. MeTaHoN, €ro MNpPOMBIIUIEHHOE
NOJIyYEHUE M TPUMEHEHHE B IMPOMBIIUIEHHOCTH. bHoOJornueckoe AeiCTBUE
Meranona. Crnemmduueckue  cmocoObl  TMOJYYCHHsS]  OTUIIOBOTO  CIHPTA.
PU3MOIOTHYECKOE IEUCTBHUE ITAHOA.

Muoroaromuble cnupThl. M30mMepus W HOMEHKIATypa NpPEACTABUTENECH
IBYyX- W TpeX-aTOMHBIX CHUPTOB. (OCOOCHHOCTH XHUMHYECKUX CBOMCTB
MHOTOAQTOMHBIX CIHUPTOB, WX KadyeCTBEHHOe oOHapyxkeHue. OTaenbHbIE
MPEACTABUTENIN:  ATUICHIJIMKOJNb, T[JIUUEPUH, CIOCOOBI  HX  MOJYy4YEHUs,
MIPAKTUYECKOE NMPUMEHECHHUE.

®eHos. DIEKTPOHHOE M IPOCTPAaHCTBEHHOE CTpOEHHE (eHosia. B3anmmHoe
BIIUSIHAE APOMATUUYECKOTO KOJIbIA U THAPOKCUIIBHOU TPYIIIIHIL.

XuMHudeckue cBoMCTBa (PeHosia Kak (QYHKIUS €ro XMMUYECKOTO CTPOCHUS.
BpomupoBanne ¢eHona (kauecTBEHHas peakius), HUTpoBaHUE (MUKPUHOBAs
KHCJIOTa, €€ CBOMCTBA U NpuMeHeHue). O0pa3oBaHUe OKPAIICHHBIX KOMILJIEKCOB C
nonom Fe**. [Ipumenenue denona. [lonyueHue GpeHona B MpOMBIIIIIEHHOCTH.

Jlaboparopuass padora.



N3yueHue cBOMCTB OJAHOATOMHBIX U MHOTOATOMHBIX CIUPTOB,
deHnomna.

1.8. Anvoezuovt u kemonwi

['omonoruueckue psnibl aabAeruaoB U KeTOHOB. [loHsATHE O KapOOHMIBHBIX
COCIMHEHHUSX. DJEKTPOHHOE CTpOeHHE KapOOHWIbHOW rpymnmbl. M3omepus u
HOMEHKJIaTypa albJIeTUA0B U KeToHOB. dusmueckue cBoicTBa KapOOHUIBHBIX
COCMHECHU.

XMMHUYECKHE CBOMCTBA alIbJIETUAOB M KETOHOB. PeakiloHHass ciocOOHOCTh
KapOOHWJIBHBIX COCIMHEHUN. Peakuuu OKUCICHUSI albICTHI0B, KaueCTBEHHBIC
peakuud Ha anpJeruiHylo rpymnmny. Peakuuum noaumkoHaeHcauu: oOpa3zoBaHUE
(denonodpopmMalbIETUAHBIX CMOJL.

[Ipumenenne W mMoJdydYeHHE KapOOHWIBHBIX coeauHeHuil. [IpumeHnenue
aJBJACTHIOB U KETOHOB B OBITY M MPOMBINUICHHOCTH. AJIBJICTUIBI U KETOHBI B
npupone (3¢upHeie Macia, ¢pepomonsl). [lonyuenrne kapOOHMIBHBIX COEAMHEHHM
OKHUCJICHHEM CIOUPTOB, THUApaTalydeld ajJKUHOB, OKHCIEHHEM YTJIEBOJOPOJOB.
OTtnenbHbIE NPEICTABUTEIN AJIbJIECTUAOB U KETOHOB, CHEIU(PUYECKHUE CITOCOOBI X
MOJIYYEHHUS U CBOMCTBA.

1.9. Kapoonoewvie kuciomot u ux npou3zeooHsle

['oMonoruveckuit psifi mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[lonsiTue 0 KapOOHOBBIX KHCIOTAX W HMX KiIacCHU(PUKALMSI. DIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIBHOM Tpynmbl. ['OMonorudyeckuit psij
IpeeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, MX HOMEHKJIATYpa U U30MEPHUS.
MexMoIeKysipHble BOJOPOAHBIE CBA3U KapOOKCHIIBHBIX TPYIMI, UX BIUSHUE HA
dbu3uvecKkue cBoMcTBa KapOOHOBBIX KHUCIIOT.

XHUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCJIOT. Peakiuu, WLTFOCTPUPYIOIIUE
KHCJIOTHBIE CBOMCTBAa M MX CPAaBHEHUE CO CBOMCTBAMHM HEOPTaHUYECKHUX KHCIOT.
OO6pazoBanune (GyHKIIHOHATHHBIX TPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peakuuu
sTepuduKanuu. AHTHAPUILI KAPOOHOBBIX KUCIIOT, UX TOJyUYEHHUE U IPUMEHEHUE.

Crioco6b! osrydeHust KapOOHOBBIX KUCIOT. OTEeNbHbIE MPECTABUTEIN U HX
3HaueHune. OOmme cmocoObl TOMYyYEHUS: OKHCICHHWE aJIKaHOB, AaJIKEHOB,
MEPBUYHBIX CIUPTOB, AallbJIETU0B. BaxkHeliue npencTaBuTean KapOOHOBBIX
KHCIIOT, UX OMOJIOTUYECKAs POJIb, Crieu(PUIecKue crocoObl MOTyYeHus, CBOMCTBA
U TPUMEHEHHE MYPAaBbUHOW, YKCYCHOM, NaJIbMUTUHOBOW U CTE€apUHOBOM;
AKpWJIOBOM M  METAaKpPWIOBOM; OJIEMHOBOW, JIMHOJEBOM H  JIMHOJEHOBOM;
IIaBeJIeBON; OCH30MHOM KUCIIOT.

Cnoxuesie 3¢dupsl. CTpoeHHE U HOMEHKJIATypa CIO0XKHBIX 3(UPOB,
MEKKJIacCOBasi M30MEpHUsi C KapOOHOBbIMU KucioTamMH. CrocoObl MOTy4YeHHS
CIOKHBIX 3(pupoB. OOpaTUMOCTh peakiuu dTepuduKanuu U HaKTopbl, BIUSIONIINE
Ha  cmenleHue  paBHoBecusi.  OOpa3oBaHHME ~ CJIOXKHBIX  MOJAUIPUPOB.



[Monmmaytunentepedranar. JlaBcan kak MpenCcTaBUTENh CUHTETUYECKUX BOJOKOH.
XUMUYECKHE CBOMCTBA U MPUMEHEHUE CIOKHBIX 3(DUPOB.

XKupsl. Kupel kak cioxsble 3¢upbl ruiepuHa. KapOOHOBbIE KHUCIOTHI,
BXOJAIINE B COCTaB KUPOB. 3aBUCHUMOCTh KOHCUCTCHIMU XKUPOB OT UX COCTaBa.
XWUMUYECKUE CBOWCTBA  KUPOB: THUAPOJIM3, OMBUICHUE, THAPHUPOBAHUE.
buonorudeckas posb )KUPOB, KX UCTIOJIB30BAaHUE B OBITY U IPOMBIIIIICHHOCTH.

Conmu  kapOoOHOBBIX KHCIOT. Mpuia. CrocoObl MOJNy4eHHUsi COJeH:
B3aUMOJICHCTBUE KApOOHOBBIX KHUCIOT C METaJJIaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBAHUSMH, COJISIMH; IICJIOYHON THAPOIU3 CIOXKHBIX A(UPOB. XUMHUYECKHE
CBOICTBa cojieil KapOOHOBBIX KHCJIOT: THAPOJIN3, PEaklUWd HOHHOTO OOMEeHa.
Mpbina, CyHIHOCTh MOMOLIETO JaeicTBUs. OTHOLIEHWE MbLIA K >KECTKOW BOJIE.
Cuntetndeckue moroimue cpeacrtea — CMC (aeTepreHTsl), UX NPEeUuMyIecTBa U
HEJOCTATKH.

JlaGopaTropHasi padora.

N3yueHne XUMHYECKUX CBOWMCTB (opMainHa U KapOOHOBBIX KHCIIOT Ha
npuMepe  YKCYCHOW  KHCIOTBI: peaklMh C  METalZlaMH,  OKCHUJIaMHU,
OCHOBAHUSMH, COJIIMH, dTepUPUKAIIU

1.10. Yznesoowt

[lonsitue o0 yriaeBogax. Kiaccudukanus yrieBogoB. MoHo-, AM- |
NOJINCAXAPU/IbI, TPEACTABUTENN KaXK0M TPYIIbI YIIIEBOJOB. bruonornyeckas poiib
YIJI€BO/IOB, UX 3HAYEHUE B KU3HU YeJIOBEKa U OOIIECTRA.

Momnocaxapuabl. CTpo€HHE W ONTHYECKas M30MEpPHS MOHOcaxapuaoB. Mx
KJIaccuUKaIus 1Mo YuCciay aTOMOB yriepoja U MpHUpoje KapOOHWIBLHOM TPYIIIIHI.
®opmynel dumepa u Xeyopca g M300paKEHUS MOJIEKYJ MOHOCAaXapHIOB.
OtHecenue MmoHocaxapuaoB k D- u L-psiny. BaxkHeitue npeactaBUTeIM MOHO3.

I'mroko3a, cTpoeHHe ee MOJIKYJbl U (Gu3WdYecKkue cBowcTBa. Tayromepus.
XUMHYECKHUE  CBOWCTBA  TIUIFOKO3bI: PEAKIUMHA MO  aJIbJCTHJAHOM  TPYIIIE
(«cepeOpsiHOrO  3epKaliay, OKHUCJIEHUE Aa30THOM KHUCIOTOM, TUIPUPOBAHUE).
Peakuuu T1IIHOKO3bI KaK MHOTOATOMHOT'O CHUPTAa: B3aUMOJECHCTBUE TJIIOKO3bI C
ruapokcugom meau (II) mpu kOMHaTHOUM TemmepaType U HarpeBaHuu. Pa3nuuHbie
TUNIBI  OpokeHHsI  (CIMPTOBOE, MOJIOYHOKHCTIOE). [roko3a B mpupone.
buonornueckast posib 1 IPUMEHEHUE TIOKO3bl. @PYKTO3a KaK U30MEP TIIHOKO3BL.

CpaBHeHUE CTPOEHHUSI MOJIEKYJIbl M XUMHUYECKUX CBOWCTB TIJIIOKO3bl U
bpykTO36l. PPYKTO3a B MPUPOJIC U €€ OMOTIOTUYECKAS POJIb.

[lento3sl. Pubo3za u npe3okcupubo3a Kak MNPEACTABUTENN aJbJONEHTO3.
Ctpoenue MOJIEKyII.

HMucaxapunsl. Ctpoenune naucaxapuyioB. Crnocod COUYJICHEHUS IHUKIOB.
BoccranaBnuBaromye M HEBOCCTAHABIMBAIOUIME CBOMCTBA JUCAXAPHUIIOB KAk
CJIEACTBUE COWICHEHHUS LIUKIIA.



CTtpoeHne M XMMHYECKUE CBOWCTBA Caxapos3bl. TEXHOIOrMYECKHUE OCHOBBI
MPOU3BOACTBA caxapo3bl. JIakTo3a 1 ManbTO3a Kak U30MEPHI Caxapo3bl.

[Monucaxapunsl. OO1Iee cTpoeHue noaucaxapuaoB. CTPOCHHE MOJIEKYJIbI
Kpaxmajia, amMuio3a W aMWIONEKTUH. (PU3MYECKue CBOMCTBA Kpaxmalia, €ro
HaxOXJICHUE B MpUpOoJe U Ouosoruyeckas posib. [nukoreH. XuMuuyecKue
cBoiicTBa Kpaxmana. CTpOEHHE 3JIEMEHTapHOTO 3BE€HA UEJUII0JIO3bl. BrusHue
CTPOCHMS TOJMMEpPHOM Ilemu Ha (QuU3MUecKue W XUMHYECKHE CBOWMCTBA
HEe/UTI003bl.  ['Uaponu3  LeNiio3sl, 00pa3oBaHUE CIHOXKHBIX 3(PUPOB C
HEOPraHMYEeCKUMU U OPTraHUYeCKUMH KuciioTamu. [loHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IIIeJIKe, BUCKo3e. HaxoxaeHnue B mpupojie 1 Ouosioruyeckast
poJib 1eUT0J103bl. CpaBHEHHE CBOMCTB Kpaxmaja U LEJUTI0I03bI.

JlaGoparopHasi padora.

N3ydeHue CBOWCTB TIIIOKO3BI, CaXapo3bl, KpaxMaa.

1.11. Amunoi.

Knaccudpuxanus u uzomepuss amuHoB. [lonstue 06 amuuax. [lepBuunbie,
BTOPUYHBIC M TpeTUYHble aMuHbl. Kiaccupukanus amMUHOB T1I0  THUIY
YTJIEBOJAOPOJHOTO pajguKaia U YUCIy aMUHOTPYIN B MOJieKyse. ['omosiornueckue
pPAIBI TIPEACNBbHBIX amu(aTHUYeCKUX U apOMaTUYECKHMX aMHUHOB, H30MEpUS H
HOMEHKJIaTypa.

XUMHUYECKHE CBOMCTBA AMHUHOB. AMHHBI KaK OpraHUYe€CKHE OCHOBAHMS, UX
CpaBHEHHE C aMMUAKOM U JIPYTMMHU HEOPraHUYECKUMHU OCHOBaHUSAMHU. CpaBHEHHE
XUMUYECKUX CBOMCTB anupaTHUUYEeCKUX W apoMaThueckux aMuHOB. OOpa3oBaHue
aMHI0B. AHUJMHOBBIE KpacuTenau. IloHATHE O CHHTETHYECKHMX BOJIOKHAX.
IlonnaMuael ¥ TOJIMAMHUAHBIC CHHTETHYECKHE BOJIOKHA.

[Ipumenenne wu momydeHne aMuHOB. IlonmyueHue amuHOB. PaboThI
H.H.3ununa.

1.12 Amunokuciomei.

AMuHOKHUCTOTHL. [loHATHE 00 aMUHOKHCIIOTax, WX Kilaccupukamus u
ctpoenre. OnTuyeckas u3oMepus o-aMUHOKUCIOT. HoMeHKkIaTypa aMUHOKHUCIIOT.
JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOWMCTB AMHUHOKHCJIOT M €€ IPUYHUHBI.
bunionsapueie nonsl. Peakiuu konaencanuu. [lentuaHas cBs3b.

1.13 benku.
benku. benkn kak mnpupoaHsie mnonuMmepsl. llepBuuHas, BTOpHUYHAL,
TPETUYHASA M YETBEPTUYHASI CTPYKTYPhl OenkoB. OuOpuisipHbie U TI00YISpHbIC
Oenku. XMMHUYECKHME CBOWCTBAa O€JIIKOB: TOpEHHE, JeHaTypalus, TUIpOJIu3,
KaueCTBEHHbIE (I[BETHbBIC) PEAKIIUU
JlabGoparopHas pabdora.
1. BydyeHue CBONCTB aHWJIMHA U OEJIKOB.
2. Pacrio3HaBaH#e BEIIECTB B KOHTPOJBHBIX MPOOWpPKaX:



- HA TEHETUYECKUE CBSI3M OPraHUYECKUX COECIUHCHUU;

- ICCJIEJOBAHUE CBOWCTB BEIIECTBA;

- paCIIO3HABAaHHUE BEIIECTB IO KAYECTBEHHBIM PEAKIIHSIM.

A3omcooepicauiue cemepoyukiuiecKue coOeOUHeHus.

HyknenHoBbie KUCIOTHI

HykneunoBble  kuciaoThl. HyKJI€MHOBBIE KHUCIOTBI Kak MPUPOIHBIE
nonumepsl. Hykneotuael, ux crpoenue, npumepsl. ATO wn AP, wunx
B3aUMOIIPEBPAILCHUE U POJIb ATOTO npoiecca B mpupoae. [lonarue JJTHK u PHK.

1.14. Xumusn ¢ xcusnu oduwiecmea

®epmenthl. [lonstue o depMeHTax Kak O OMOJOTMYECKUX KaTaau3aTopax
O0enkoBoit mpuposbl. OCOOEHHOCTH CTPOCHHMSI M CBOMCTB B CpaBHEHUU C
HeOpraHnueckuMu karanuzatopamu. Knaccuduxanus dpepmentoB. OcoOCHHOCTH
CTPOCHHS U CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTH U 3(P(HEKTUBHOCTH. 3aBUCUMOCTh
aKTUBHOCTU (pepMEHTOB OT Temmeparypbl u pH cpennl. 3HaueHue GpepMeHTOB B
OMOJIOTMHU ¥ TPUMEHECHHUE B TIPOMBIIIIICHHOCTH.

Butamunsl. Tlonstue o Butamumuax. Mx kimaccudukanus u ob603HAUEHUE.
Hopwma notpebnenus ButamunoB. BonopactBopumelie (Ha mpumepe BuTaMuHOB C,
rpynnel B u P) m xupopactBopumbie (Ha mnpumepe ButamuHOB A, D u E).
ABHUTaMHHO3bI, TUIIEPBUTAMUHO3bI U TUTIOBUTAMUHO3bI, UX TPO(PHUIAKTHKA.

I'opmonsl. [loHsiTHE O TOPMOHAX Kak OMOJIOTMYECKH aKTHBHBIX BEIIECTBAX,
BBINIOJIHSIFOIUX 3HAOKPUHHYIO PETYJSIIUI0 KU3HEAEATEIbHOCTH OpPraHU3MOB.
Knaccudukamus  ropMOHOB:  CTEpPOMUIBI,  TIPOU3BOJHBIE  AMHUHOKHUCIOT,
MOJIUTICTITUIHBIE U OEJTKOBbIE TOPMOHBI. OTAENbHBIE MPEICTABUTEIU: dCTPAJAHUO,
TE€CTOCTEPOH, MHCYJIMH, aJIpEHAaJINH.

JlekapctBa. IloHsiTMe ©O JIeKapcTBaX Kak XUMHUOTEPANEBTUYECKUX
npenapaTtax. KpaTkue HCTOpUYECKHE CBEIEHHUS O BO3HHMKHOBEHUM U PA3BUTHU
XUMHOTepanuu. ['pynmbl JekapcTB: cyiabhaMuibl (CTPENTONHNI), AHTHOMOTUKH
(NEHUUWIUINH), AaHTUIUPETUKN (AaCOUpPHUH), aHANBIeTHKU (aHAJIbIUH). MexaHusm
NEUCTBHUSI HEKOTOPBIX JIEKAPCTBEHHBIX MPEMNapaTroB, CTPOCHUE  MOJEKYI,
MIPOTHO3UPOBAHNE CBOMCTB HA OCHOBE aHAJIN3a XUMUYECKOTO CTPOCHHS.

AHTHOMOTHKY, WX KiIacCU(UKAIUS TIO CTPOCHUIO, TUIY U CHEKTPY
nerictBus. be3omacHpie crmocoObl MPUMEHEHHMS, JICKAPCTBEHHBIE (DOPMBI.

2. O01mast ¥ HEOPraHUYecKasi XUMHUA

2.1. Xumusa — nayka o eewgecmeax

CocrtaB BemjecTBa. XuUMHUYECKHE 3JieMEHThl. CrocoObl CyIlIeCTBOBAaHMS
XUMHAYECKHX JJIEMEHTOB: aTOMBbI, IPOCTHIE M CIIOKHBIE BellecTBa. Bemectna
MOCTOSIHHOTO Y IIEPEMEHHOrO0 COCTaBa. 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTB.
BeniectBa MOJEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

N3mepenne BemectBa. Macca aTOMOB M MOJEKyJd. ATOMHas €IWHUIA
Macchl. OTHOCUTEIIBHBIE aTOMHAsI U MOJIEKYJISIpHAs Macchl. KomuecTBo BemecTra



Y €IUHUIBI €T0 U3MEPEHUS: MOJb, MMOJIb, KMOJIb. Yucino ABoraapo. MosgpHas
Mmacca.

ArperatHble  COCTOSIHMSI  BemlecTBa. IBepjoe (KpUCTAUIMUECKOE U
aMmopdHOe), KHUAKOE U Ta3000pa3HOE arperatHble COCTOSHUSI BEIIEeCTBA. 3aKOH
ABOTaJIpo U €ro CIE/ICTBUA.

MounsipHblii 00b€M BEUIECTB B ra3000pa3HOM COCTOSIHUHM. OO0beIMHEHHbIN
ra3oBbli 3aKOH U ypaBHeHHEe MenaeneeBa—KitaneiipoHa.

Cmecu  BemiecTB. Paznmuumst  Mexay CMeCcIMH UM XUMHUYECKUMHU
coeHeHUsAMHU. MaccoBasi U 00beMHas J10JId KOMITOHEHTOB CMECH.

2.2. Cmpoenue amoma

ATOM — cnoxHas yactuna. J[okasaTenbCcTBa CI0KHOCTH CTPOCHHUS aToMa:
KaTO/JHbIE U PEHTTEHOBCKHE JTyud, (0T3P dEKT, paAr0aKTUBHOCTb, SJIEKTPOIIU3.

[Tnanerapuas monens atoma J. Pezepdopaa. Ctpoenue aroma o H. Bopy.
CoBpeMeHHBIE MPEACTABICHUS O CTPpOEHHH artoma. KopmycCKyJsipHO-BOJHOBOM
JyaJlu3M 4acTHUIl MUKPO-MUpa.

CocraB aromHoro sapa. HykiIOHBI: TpOTOHBI M HEUTpOHBL. M30TONBI M
HYKJIUJbI. Y CTONYUBOCTb SJIED.

OnekTpoHHass o0oyiouka aToMoB. [loHATHE 00 AJNEKTPOHHOW OpOUTaTU U
AJIEKTPOHHOM obOJiake. KBaHTOBBIE uMCIlIa: TaBHOE, OpOHWTabHOE (ITOOOYHOE),
MAarHUTHOE U CIIMHOBOE.

Pacnpenenenne 31€KTPOHOB MO SHEPrE€TUYECKUM YPOBHSAM, MOAYPOBHSIM U
OpOUTAIIM B COOTBETCTBUM C MPUHIIUIIOM HAUMEHbBIIECH SHEPTUH, MPUHIIUIIOM
[Taymu n npasuiiom ['yHna.

DNEeKTpOHHBIE KOH(MUTYPAIIMA AaTOMOB XUMHYECKUX JIEMEHTOB.

BasieHTHBIE BO3MOXKHOCTH aTOMOB XMMUUYECKUX 3JIEMEHTOB.

DnekTpoHHas Kiaaccu(UKAUsA XUMHUYCCKHX JJIeMEHTOoB: s-, p-, d-, f-
aneMeHThl. [ uOpuan3anus.

2.3. Ilepuoouueckuii 3akon u Ilepuoouueckasa cucmema xumuuecKux
anemenmos /. U. Menoeneesa

Hctopusa co3manus nepuoaudeckoro 3akoHa. llepumoguueckuii 3aKOH U
ctpoenre aroma. M3orombl. COBpEMEHHOE MOHITHE XUMHUYECKOTO 3JJIEMEHTA.
3akonomepHocTh I'. Mosnu. CoBpemenHas ¢opmynupoBka Ilepuoandeckoro
3akoHa. Ilepmogmueckass cucrema W crpoeHue aroma. DU3NUECKHI CMBICI
MOPSIAKOBOIO HOMEpa 3JIEMEHTOB, HOMEPOB TpyIbl U nepuojaa. llepuonnueckoe
M3MEHEHHE CBOWCTB DJJIEMEHTOB: paauyca aToMa; »JHEPruu HUOHU3AIUY;
AIEKTPOOTPULIATEIIbHOCTH. [TpuuuHbI U3MEHEHUS METaJUTMYECKUX u
HEMETAJJIMYECKUX CBOMCTB JJIEMEHTOB B Tpylnax M MEepUoJax, B TOM YHUCIE
OOJIBIINX U CBEPXOOJBIIUX.

3HAaYEHHE TMEPUOJUYECKOr0 3aKOHA W NEPUOAUYECKON CHUCTEMBI
XAMHYECKUX diieMeHToB J[.M. MeHnnemneena.



2.4. Cmpoenue geuwjecmaa.

[lonsaTe 0 XMMHUUYECKON CBA3U. THUIBI XMMUYECKUX CBS3E€H: KOBAJICHTHAS,
VMOHHAs, METAJUIMYECKAS] U BOJIOPOAHAS.

KoBanenTtHast xumudeckas cBsi3b. J|Ba MmexaHuzma oOpa3oBaHUs STON CBS3HU:
OOMEHHBIN M JTOHOPHO-aKIEeNTOPHbIA. OCHOBHBIE MapaMETPbl ATOTO THUIA CBSI3HU:
JUIMHA, TPOYHOCTb, YIrOJI CBSI3M WM BaJEHTHbIM yroa. OCHOBHBIE CBOWCTBA
KOBQJEHTHOM  CBSI3U:  HACBIIMIEHHOCTb, MOJSPU3YEMOCTb U MPOYHOCTb.
DNEeKTPOOTPUIATEIBHOCTh U KJIAacCU(UKALUs KOBAJICHTHBIX CBA3€H IO 3TOMY
NPU3HAKY: MOJIApHAs W HEMOJApHAas KOBAJEHTHbIE CBS3U. [IONSPHOCTH CBSI3U U
NoJIIPHOCTh MoOJIeKyJbl. Croco0 mnepeKpbiBaHUs JJIEKTPOHHBIX oOpOuTanei u
KJ1accu(puKaIus KOBAJICHTHBIX CBSI3€H MO 3TOMY MPU3HAKY: G- U T-CBSI3U.
KpatHoCcTh KOBaJIeHTHBIX CBSI3eM M KiIacCHU(pUKAIUS HUX IO ATOMY MPHU3HAKY:
OJIMHAPHBIE, IBOMHBIE, TPOUHBIE, MOTYTOPHBIE. TUIBI KPUCTALIUYECKUX PEIIECTOK
y BEILIECTB C 3TUM THUIIOM CBSI3U: aTOMHbIE WU MOJICKYJsipHbIE. DuU3MYECKHUE
CBOICTBA BEUIECTB C ’TUMH KPUCTATUIMYECKUMHU PEIIETKAMMU.

HNonnas xumudeckas cBsA3b. KpalHMM ciydyall KOBAJEHTHOM IOJISIPHOM
cBs3u. Mexanu3sM oOpa3oBaHUsT HMOHHOW CBsi3u. LOHHBIE KpUCTANIMUECKUE
PEIIEeTKN U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAJIJIAMH.

Meramnudeckass xumuueckas cBsizb. OCOOBIA THUIT XUMHUYECKOW CBS3H,
CYIIECTBYIOIIUM B METAJIJIaX U cijlaBax. Ee oTiu4Ms U CXOACTBO C KOBaJEHTHOU U
MOHHOM  cBs3siMu.  CBOMCTBA  METAUNIMYECKOM  CBs3W.  MeTauimdyeckue
KPUCTAJUIMYECKUE PEIIETKU U CBOMCTBA BEIIECTB C TAKUMU KPUCTAJJIaMHU.

Bonoponnas xumuyeckas cBsizb. MexaHnu3Mm obOpa3oBaHus Takod cBsizu. Ee
KJ1accu(pUKaIUs: MEKMOJICKYJIIPHAsI M1 BHYTPUMOJIEKYJIIpHAs BOJOPOJIHBIC CBS3H.
MonekyJsipHble KPUCTAIMUECKUE PELICTKU JJIs ATOTO TUIA CBsI3U. DU3NUECKUe
CBOMCTBa BEIIECTB C BOJOPOJIHON CBA3bIO. bHoJIOrHYeckas pojb BOJOPOIHBIX
CBsI3€il B OpraHu3alliu CTPYKTYP OHOIIOIMMEPOB.

Bunbr rubpunuzaniu 1 GopMbl MOJIEKYJI OPTaHUYECKUX U HEOPTaHUUYECKHUX
BEILIECTB.

2.5. Iloaumepot

Heoprannueckune nonumepsl. [lomrumepsl — npocThie BelecTBa ¢ aTOMHOM
KPUCTAJJIMYECKOW PEIIeTKOM: aJUIOTPONHbIE BUAOU3MEHEHMs yriepoja (anMas,
rpadur, kapOuH, QyIepeH, B3aUMOCBSI3b THOPHIM3AIMN OpOWTaNell Yy aTOMOB
yraepoaa ¢ MPOCTPAHCTBEHHBIM CTPOSHHUEM aJJIOTPOIHBIX MOIU(DHUKALINN); CeTeH
Y TEJUTYp LEMOYEUHOTO CTpoeHUs. [lonmmMepbl — ClokKHBIE BEIECTBA C ATOMHOU
KPUCTAJJTMYECKOW PEIIeTKON: KBapll, KpeMHe3eM (JMOKCUIHBIE COCIUHECHUS
KpeMHHUs1), KOPYHJ (OKCHJ aJlOMHUHHS) U aITIOMOCHIMKATHI (TIOJIEBBIC IIMATHI,
CII0J1a, KaoJuH). MuHepasnsl ¥ ropHble mopoabl. Cepa miacTuiecKkas.



MuHepaibHOE BOJIOKHO — acOecT. 3HayeHUE HEOPraHMYECKUX MPUPOIHBIX
MOJINMEPOB B (POPMHUPOBAHUM OJHOM U3 TEOJOTMYECKUX OOO0NOYeK  3emiin
auTocepsl.

Oprannveckue  nonumepbl. CrnocoObl  MX  TOJYYEHUS:  PEaKIuu
MOJUMEPHU3AIMU M PEAKUMH TMOJUKOHJECHCAuuu. CTPYKTYphl MOJUMEPOB:
JIVMHENHBIE,  PAa3BETBICHHBIE W  NPOCTPAHCTBEHHBbIE.  CTPYyKTypHUpOBaHUE
MOJINMEPOB:  BYJKAHM3alMs KaydyKoB, JAyOJieHHEe O€JIKOB, OTBEPXKIECHHUE
MOJMKOHIEHCAIIMOHHBIX TTOJIUMEPOB.

Knaccuduxanys noauMepoB 1Mo pa3aIuyHbIM MIPU3HAKAM.

JlaGoparopHasi padora.

O3HakomileHHEe ¢ 00pa3laMu IIacTMacc, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U
TOPHBIX TMOPOJ.

[IpoBepka macTMacc Ha JJIEKTPUYECKYHO TPOBOAUMOCTH, TOPIOYECTD,
OTHOIIECHUE K PACTBOPAM KHUCJIOT, IIEJI0YEH U OKUCIUTEIICH.

2.6. [lucnepcuvie cucmemot. Pacmeopui.

[TonsiTue o naucnepcHbix cucteMax. Knaccudukanuss AUCTIEPCHBIX CHUCTEM B
3aBUCUMOCTH OT arperaTHOTrO COCTOSIHUSI JUCIIEPCUOHHOM CpeAbl M JAUCIEPCHOM
da3bl, a Takxke Mo pasMmepy ux yacTtull. ['pybonucnepcHbie CUCTEMbI: YMYIbCUH U
cycreH3uu. TOHKOAMCTIEPCHBIE CUCTEMBbI: KOJIJIOUIHBIE (30JIM U T€JIN) U UCTUHHBIE
(MOneKyJsIpHbIE, MOJEKYISIPHO-UOHHBIE U  HWOHHBIE). Oddext Tunnmans.
Koarynsiius B kosutongHbeix pactBopax. CHHEpe3uc B ressix.

3HaYeHUE AUCIEPCHBIX CHUCTEM B YKUBOW M HEXKWUBOW MPUPOJIE U MPAKTUUECKOU
KU3HU YEJIOBEKAa. OMYJIbCHUM M CYCIEH3UHM B CTPOUTENICTBE, MHILEBON U
MEIULIHUHCKON MPOMBIIUIEHHOCTH, KOCMETUKE. buonornyeckue, MEAUIIMHCKUE U
TEXHOJIOTUYECKHE 30JIM. 3JHAYEHHE Teleld B OpraHu3alu >XKUBOM MaTEpUU.
buonornueckue, nunieBble, MEAULIMHCKUE, KocMeTHueckue reau. CUHepe3uc Kak
dakTop, OMpEeneNSAIOMUA CPOK TOJHOCTH TMPOAYKIIMM Ha OCHOBE TeJeH.
CaepThIBaHNE KPOBU KaK OMOJIOTHYECKUN CHHEPE3HUC, €ro 3HaAUYCHHUE.

[Tonatue o pacrtBopax. DPU3MKO-XMMHUUYECKAS MNPUPOJIA PACTBOPEHUS U
pacTBOpoB. B3auMopnelcTBHE PACTBOPUTENS M  PACTBOPEHHOI'O  BEIIECTBA.
PacTBopumMocCTh BemiecTs.

CrocoObl  BeIpa)KE€HWST KOHIIGHTpPAIlMM  PAcTBOPOB. MaccoBast 10
PacTBOPEHHOIO  BELIECTBA TpeGoBanus K TPUTOTOBICHUIO PACTBOPOB C
MAacCOBOM JIOJIEM PACTBOPEHHOTO BELIECTBA.

MonspHass KOHIEHTpalUMs PacTBOPOB.

Brrunciienue MOJSPHBIX MacC 3KBHBAJEHTOB KUCIIOT, OCHOBAaHUM, COJEH.
MonsipHast KOHIIEHTpalUusl SKBHUBAJIEHTA.
TpeGoBanuss K MPUTOTOBJICHUIO  PacCTBOPOB  C  MOJSIPHOU
KOHLIEHTPALIUEX W MOJISIPHOM KOHILICHTPAUMEN SKBUBAJIECHTA
JlaGoparopHo-nnpakTH4yeckas padora.



Pacu€THpie 3amaun  Ha  BBIUMCICHHE KOHILIEHTPAUMM U MacChl
BEIIECTBA B PACTBOPE U MPUTOTOBJICHUE PACTBOPOB 33aJaHHOM KOHIEHTPAIIUU.

2.7. Teopua  3Inekmponumuueckou ouccoyuayuu. Peaxyuu uonnozo
oomena. Il'uoponus coneii.

DJIEKTPOJUTBI U HEJJIEKTPOIUTHL. MeXaHW3M JHUCCOIMALlMU BEUIECTB C
Pa3IMYHBIMU TUNIAMU  CBSI3EH. Bxian pycckux y4YeHBIX B Pa3BUTHE
MPEACTaBICHUN 00 3JIEKTPOJUTUUECKON auccoruanuu. OCHOBHBIE IOJOXKCHUS
TEOPUU BIEKTPOJUTHYECKON Auccounanuu. CBOMCTBA HOHOB.

CreneHb 3JIEKTPOIUTAYECKON nucconuanuu. CuibHble U cllaObie
anektposuthl. Jluccomumanust Boabl. Bomopoaubiii mokasatens. Peakiiuu oOmeHa
B BOJIHBIX PACTBOpPax 3JEKTPOJIUTOB. MOJIEKYJIApHBIE, OJIHBIE U KPATKUE HOHHBIC
ypaBHEHUs peakuuii. IIpu3Haku TeyeHUs peakuuid 10 KOHIIA.

IM'maponu3 — mponecc  B3aUMOJACHCTBUS HMOHOB COJIM C  MOJIEKYJIaMU
BOAbl. Tumbl rugposnn3a. akTopel, BIUAIONMIME HA THUIPOJIM3 COJIe. 3HAUYCHUE
TUAPOJIN3a B XUMHUUYECKHUX MPOIECCaX, €ro MPaKkTUYECKOE HCIOJIb30BAHUE.
IM'uaponus OpraHUYeCKuX BEILIECTB (6enkos, KHUPOB, YTJIEBOJIOB,
noyimHykiaeotuioB, AT®) u ero Ouosoruvyeckoe M MPAKTUYECKOE 3HAYCHHE.
Owmbuienue xupoB. Peakius stepudukannu

JlaGopaTropuasi padora.

1. Peakuumm B pacTBOpax 3JIEKTPOJIUTOB
2. HcnplTanue pacTBOpOB cosiell mHAMKatopaMu. [uaponus coseit.

2.8. OKxucnumenvHo — 60CCMAHOGUMENIbHBIE PEaKUUU.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuud. CTeneHb  OKHUCIICHHS.
BoccranoButenn u oxkucnurenu. OKUCIEHHE M BOCCTaHOBJIEHUE. BaxHelue
OKHCIIUTEIN W BOCCTAaHOBUTEIU. BoCCTaHOBUTENbHBIE CBONCTBA METAIJIOB —
IpOCThIX BemecTB. OKUCIUTEIbHBIE U BOCCTAHOBUTENIbHBIE CBOWCTBA HEMETAJIIIOB
— MPOCTHIX BEIIECTB. BOCCTAaHOBUTENBbHBIE CBOWCTBA BEIIECTB, 0OPa30BaHHBIX
AJ€eMEHTaMH B HH3IIEH (OTpULATENbHOW) CTENEHU OKHUCIEeHUS. OKUCIUTENbHbIC
CBOICTBA BEIIECTB, OOpPa30BaHHBIX JJIEMEHTAMU B BbICHIEH (TIOJOKHUTEIBHON)
CTerneHu OKucieHusl. OKUCIUTEIbHBIE U BOCCTAHOBUTEIbHBIE CBOICTBA BEIIECTB,
00pa30BaHHBIX PJIEMEHTAMU B MTPOMEKYTOUHBIX CTCTICHSIX OKUCIICHUS.
Knaccudpukanus  OKUCIMTENbHO-BOCCTAHOBUTENBHBIX  peakuui.  Peaknuu
MEXXAaTOMHOIO M MEXMOJEKYJIAPHOTO OKHUCICHUSA-BOCCTAHOBJIEHUs. Peakunn
BHYTPUMOJIEKYJIIPHOTO OKHUCJICHUS-BOCCTAHOBIICHUS. Peaknnm camOOKHCIICHUs-
CaMOBOCCTaHOBJICHHUSI (IUCTIPO-TIOPIIMOHUPOBAHUSA).

MeTtonbl COCTaBIEHUSI YPAaBHEHHN OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM.
Mertop anexkTpoHHOro OanaHca. BrnusHue cpeabl Ha MPOTEKAHHE OKUCIUTEIbHO-
BOCCTaHOBHUTEJIBHBIX ITPOLECCOB.

DJIEKTPOJIM3 pacIUIaBOB M BOJHBIX PAacTBOPOB 3ieKTposuToB. [Ipomeccsi,
MPOUCXOASIINE HA KATOAE W aHOAE. YPABHECHUS DJICKTPOXUMUUYECKHUX MPOLECCOB.



DNEKTPOaU3 BOAHBIX PACTBOPOB C HMHEPTHBIMU SJIEKTPOAAMU. DIEKTPOJIN3 BOJTHBIX
pacTBOPOB C pPacTBOPUMBIMU  3JieKTpojamu. IIpakTuueckoe mNpUMEHEHUE
AIEKTPOJIN3A.

IIpakTuyeckas padora.

CocraBiieHHE ypaBHEHUW  OKHUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIIUU.
PaccraHoBka KO3()(QUIIMEHTOB METOAOM 3JEKTpOHHOro Oananca. OnpeneneHue
OKHCJIUTEJIEH M BOCCTAaHOBUTEICH.

2.9 Ceoiicmeéa 0xcuoo0e, 0CHOBaHUIl, KUCIOmM U COJlell 8 ceéeme meopuu
Inekmpoaumuyeckoii Ouccouuayuu.

Knaccudukanus HeOpraHMYeCKUX W OpraHUYecKux coeauHeHud. OKCHabl, HX
knaccudukarus. ['uapokcuanpl (OCHOBaHUS, KHCIOPOACOJAEPIKAIUE KHUCIIOTHI,
amdorepubie  rugpokcujibl). OCHOBaHHS OPraHUYECKHE U HEOPraHUYECKUE, HX
kinaccudukaruss. OCHOBAHHS B CBET€ TEOPHHU DJICKTPOIUTHYCCKON JHCCOIMAIUU.
OcHOBaHHS B CBETE MPOTOJUTHYCCKON TEOpHH. XUMUYECKUE CBOMCTBA IIEIOYEH U
HEPaCTBOPUMBIX OCHOBaHMI. CBOMCTBAa OECKHUCIOPOJHBIX OCHOBAaHUN: aMMHUaKa U
aMUHOB. B3auMHOe BIHMSHHE AaTOMOB B MOJICKYJIE aHUJIMHA. Kucnorsr
OpraHUYecKue W HeOpraHuyeckue, ux kiaccudukarus. Kuciaorel B cBeTe Teopuu
AIEKTPOIUTHYECKON aucconranu. KucioTel B cBETE€ MPOTOJMTUYECKON TEOPUHU.
OOmue CBOMCTBAa KHCJIOT: B3aUMOJICUCTBHE OPraHWYECKUX U HEOPTraHHMYEeCKUX
KHUCJIOT C MeTajlyIlaMU, OCHOBHBIMU U aM(pOTEPHBIMH OKCHUJIAMH M THJIPOKCHIAMH,
COJISIMHU, 00pa30BaHUE CI0XKHBIX A(OUPOB.

Comu, ux knaccudukamus. XUMHUYECKHE CBOMCTBa cojieil. OCOOCHHOCTH CBOMCTB
COJIEH OPTraHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

JlaGopaTopHo-npaKkTHUYECKOE 3aHSATHE

[Tomyuenue XJI0poBOIOPOIA U COJSIHOM KUCIIOTHI, KX CBOWCTBA.
[Tomyuyenune amMmuaka, €ro CBOMCTBA.

2.10 Xumus rnemenmos. Qowee céedenvsa 0 memannax.
[TonoxeHue MeTaJVIOB B MEPUOJUYECKON CHCTEME XMMUYECKHX DJIEMEHTOB U
OCOOCHHOCTH  DJICKTPOHHOTO CTPOSHHS HMX aTOMOB. MeTrajuimdeckas CBS3b.
Kpucramimyeckoe cTpoeHrE METAJIOB.

CpaBHUTENBHAS XapPaKTEPUCTUKA (HU3UYCCKHMX W XUMHYECKHUX CBOWMCTB
METaJIJIOB.

Meranisl B npupoze. O0mue crnocoObl MOTyYEHHUS METaJlIOB.

DJNIEKTPOJIN3 KaK OKHCIUTEILHO — BOCCTAHOBUTEIBHBIM MpOliecC. DIEKTPOIU3
pacIuiaBOB M BOJHBIX PAcCTBOPOB JJIEKTPOJUTOB. [Iporiecchl, MpOUCXOadIIe Ha
KaToje W aHoje. KaTtog — BOCCTaHOBUTENb, aHOO — OKHCIUTEIb.

VYpaBHeHHUST  DJIEKTPOXMMHYECKHX  mporeccoB. [lopsmok BOCCTaHOBICHUS
KaTHOHOB Ha KaToje, MOPSAIOK OKHCICHHsS aHMOHOB Ha aHoje. [IpakTtuueckoe
MPUMEHEHHE JJICKTPOJIU3a.



IToraTne o0 Koppo3uu. XHUMHUYECKass M JJIEKTPOXUMHUYECKAs KOpPpO3usd
MeTauioB U cruiaBoB. CrHocoObl 3alllUThl METAUIOB M CIUIABOB OT KOPPO3UHU.
[IlenoyHbIE METANIBI, IMICTOYHO3EMEIBHBIE METAJUIBI M MAarHud, aJlOMUHUM:
[IOJIOKEHUE B IIEPUOJUYECKOM CHUCTEME DIIEMEHTOB, CTPOCHHE HX aTOMOB.
Haxoxnenne B mnpupone, mnoiyyeHue. Dusuueckue U XUMHUYECKUE
cBorcTBa.OKCHIBI, TUAPOKCUABL, COJIM: MOJYyYEHHE, CBOMCTBA, NMPUMECHECHHE.
AmoTepHBIli XapaKTep CBONCTB aJIIOMUHHUSA U €ro COEIUHEHHUM.

KectkocTh BO/JIbI 51 CIOCOOBI ee YCTPaHEHHS.
buosornueckass posib  KamusA, HaTpusd, Kaublud. HapoaHoXo3siCTBEHHOE
3HAYEHHUE ILICJIOYHBIX, IICJIOYHO3EMEIBHBIX METAJIOB, MarHus, aJIIOMUHUS U
UX TPOU3BOJHBIX.

OcobOennoctu ctpoeHuss atomoB d —oanementoB VI u VIII rpynn. CaoiictBa
XUMUYECKUX DJJIEMEHTOB. KpaTkue cBeAeHUs O BaXHEWIIMX COEIMHEHUSAX
XpoMa, JKejle3a: OKCUAbI, TMAPOKCUIBI, cOoiau. WX ydacTue B OKHUCIUTEIBHO —
BOCCTAHOBUTEIIBHBIX  peakuusax. HaxoxaeHue B mpupoae, IOJIy4YEeHHUE,
3HAYECHHUE.

JlabopaTopHoe 3aHsATHE

N3yueHne CBOWCTB METAIOB U UX coeauHeHMi. [lomydeHue rupoKcuioB
AJIFOMHMHMS U LIUHKA; UCCIEJOBAaHUE UX CBOWCTB.

2.11 Xumusn snemenmos. Obuiue ceeoenvs o Hememaniax.

[TonoxeHnue HeMETaIOB B TEPUOJUYECKOM CHUCTEM, OCOOCHHOCTH
CTPOCHHS HX AaTOMOB. OJJEKTPOOTPUIIATEIBLHOCTh. HeMeTtaiibl OKUCIUTENN
u BoccTaHoBUTENIM. CTpOE€HHE MPOCTHIX BELIECTB.

OO0mas xapakTepUCTHKA TaJOreHOB HAa OCHOBAHMHM WX TIOJIOKCHUS B
MEPUOJUUECKON CUCTEME U CTPOCHUHU aTOMOB. ['ajloreHbl — MPOCThIC BEILECTBA:
CTPOCHHE MOJEKYyJ. XHMHUYECKHE CBOWMCTBA, TIOJIYYEHHME U IPUMEHEHUE.
Baxueimue COCJIMHECHUSA rajJorcHOB, Ux CBOMCTBA, 3HAUCHHE WU
npuMeHeHne. ['anorensl B mpupoje. buonoruueckas poiib.

Yrnepon u kpemauit. O0mas xapakKTepUCTHKA Ha OCHOBAHUH UX TTOJIOKSHUS
B Ilepmognueckoir cucreme J[.M.MenneneeBa u crpoenusst aroma. IIpocTeie
BEIIIECTBA, 00pa30BaHHBIC ATUMH deMeHTaMu. OKCHJIbI U TUIPOKCHUIBI yriepoaa 1
KpeMmHUsl. BakHeilmine coiu yroibHOW M KpeMHUEBOW Kuciaor. CunmkatHas
MPOMBIIIIEHHOCT.

lanorensl. OOmas XxapakTepUCTHKa TajJOr€HOB Ha OCHOBAaHUU MX
nojioxxkenusa B llepuonnueckoi cucreme snemenToB J[.M.MenaeneeBa u ctpoeHust
aToMOB. ['amoreHpl — MpPOCTBIE BEIIECTBA: CTPOCHHE MOJEKYJ, XUMHYECKHE
CBOWCTBA, MMOJIy4CHUE U TPUMEHECHUE.

Baxneiimmne coeamHEHHWS TaJOreHOB, MX CBOMCTBA, 3HAUYCHHUE U
npumMeHeHue. ['agoreHsl B mpupojie. buosorndyeckas poJib raJoreHOB.



Xanpkorensl. OOmas XapakTepUCTHKAa XaJlbKOT€HOB HAa OCHOBAHMM HX
nonoxkeHus B Ilepuonnyeckont cucreme snemeHToB [[.M1.MeHnneneesa u crpoeHus
aToMOB. XaJIbKOT€Hbl — IMPOCThIE BemecTBa. Aiutorponus. CTpOeHHE MOJNEKYJ
AUTOTPONHBIX Moaudukauuii M uXx cBoicTBa. [lomydyeHne u nOpUMEHEHHE
KHCIIOpoAa U cepbl. XaJIbKOTE€HbI B IPUPOJIE, UX OMOTIOTrHYecKas poib.

Onementsl VA-rpynmbl. O0mas xapakTepUCTHKa 3JI€MEHTOB 3TOM TPYIIIbI
Ha OCHOBAaHMM UX IOJOXeHUs B Ilepuoanueckol cucTeMe 3JIEMEHTOB
JI.N.MeHnneneeBa u ctpoeHHst aToOMOB. CTpOEHHUE MOJIEKYJIBI a30Ta U aJUIOTPOITHBIX
monudukauuid gocdopa, ux ¢usMUecKkue U XUMHUYECKHE CBOMCTBA. BomopoaHsie
coenvHeHus  anemMeHToB  VA-rpynmbel.  Oxcuasl  azota u  (docdopa,
COOTBETCTBYIOIIME MM KHCJIOThI. Coin 3TUX KHUCHOT. CBOWMCTBAa KHCIOPOJHBIX
COeIMHEHUN a3zoTa M Qocdopa, UX 3HaUeHHE U NpuMeHeHue. A30T u dochop B
npupoae, Ux  Ouosornyeckas — poib.OneMeHTbl  [VA-rpynmel.  OOmas
XapaKTEPUCTHUKA HJIIEMEHTOB 3TOM TpyNmnbl Ha OCHOBAHWU HX TMOJOXKEHUS B
Ilepuonnueckorn cucreme ayemeHToB J[.MI.MenneneeBa U CTpOEHUS AaTOMOB.
VYrnepon u ero amotponusi. CBONCTBA aJUTOTPONHBIX MOAU(PUKALIMIA YTiiepoaa, UX
3HaYeHUE M npuMeHeHne. OKCHIbBl W TUAPOKCUIBI YIJIEpPOJa W KPEMHUSA, HX
XUMH4eckue cBoicTBa. ConM yroibHONM M KPEMHHUEBBIX KHCIOT, UX 3HAYCHHUE U
IIPUMEHEHHE.

JlabopaTtopHoe 3aHsTHE

N3ydenue CBOMCTB HEMETAUIOB U UX COCAUHECHUM.

KontponwsHas paboTa

Il. TEMATHYECKOE IINTAHUPOBAHHUE
2.1. OBbEM YUEBHOI'O IPEJIMETA U BUJIbl YYEBHOM
AEATEJIBHOCTHU



Bua yyeOHoOM padoThI

Oovem uacoe

|. MakcuMaJIbHbIH 00beM Y4eOHOIl HATPY3KHU 165
- OOs3aTrenbHasi ayAuTOpHasi Harpy3ka (ayAuTOpPHBbIE 110
3aHATHA)
B mom uucne:
YpOKHU 88
NPaKTUYECKUE 3aHATHS 4
1a00paToOpHBIC 3aHATHUS 18
- KoncyabTanuu 4
— BHeaynutopHas yueOHasi Harpy3Ka 55
8 MoM uuciue:
1.M3yuenne OCHOBHOW M JOTIOJTHUTEIHHOW IJIUTEPATYPHI. 16
2.Pemenne pacueTHwIX 3a7a4 1no ¢GopMyliaM U ypaBHEHHSIM; 13
Ha BBIYMCIICHUE KOHIICHTPALlMM BELIECTBA B PacTBOpE.
3.YopaxHeHus mo cocrtapieHuto ypaBHeHuit OBP, peaxiuii 7,0
MOHHOTO OOMEHa, 3JEKTPOJIUTHUYECKON IHCCOIMAIMU, THAPOJIN3a
U DJIEKTPOJIN3A.
4.CocraBnenne (GopMya UM H3TOTOBIICHHUE MOJCICH. 5,0
5. YmpaxkHeHnus: coctapiieHue GopMya MO Ha3BaHUSIM U
HOMEHKJIaTypa 1o ¢opMyjiaM BEIIEeCTB. 7,0
6. Harncanue ypaBHeHUH peakmuil mpeBparieHus 6,0
yTII€BOIOPOIOB.
7. Pabora ¢ oOyJaronuMu W KOHTPOJIUPYIOIIUMHU ITOCOOHSIMHU. 1,0




2.2. TemaTn4eckoe NJIAHUPOBAHHE YUeOHOT 0 NpeAMeTa « XHMHUDY

Oprannueckass xXumMus Bcero: 5,0
Pasoen 0 . B TOM YHCIIE Ay,
CHOGHbIE NOHAMUA OP2AHUYECKOI XUMUU U Meopusl CIpOeHUs 4
cam. pa6.— 1,0
Tema 1.1. Coaepxxanue y4eOHOr0 mMaTepuaja 4
IMpeamer IIpeamet oprannyeckoii xumumn. [IprpoaHbie, ICKYCCTBEHHBIC U CHHTETUYECKUE OPraHMYECKHE BEIIECTRA.
OpPraHuYecKoil XMMHH. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPraHUIECKUMHU.
BanentHocTh. X¥MHUECKOE CTPOCHHE KaK MOPSIOK COCTUHEHUS aTOMOB B MOJICKYJIBI
10 BaJIEHTHOCTH.
Teopusi crpoenus opranudeckux coennHenuii A.M.byrtiepoBa. OCHOBHBIE ITOJIOKEHUS TEOPUU
XUMHUYECKOTO cTpoeHUs. M3omepus u n3omepsl. XumMudeckue GopMysbl B MOJISIIA MOJIEKYJST B OPTraHUYECKOU
XUMUH.
Kanacenpukanus opranuveckux Bemects. Kimaccudukarus BemecTs 1Mo CTPOSHUIO YTIEPOJTHOTO CKelleTa U
HaTu4uio GYHKIMOHATBHBIX rpymil. ['omonoru u romosnorus. Hauana Homenkmarypsl [IUPAC.
Knaccnpukanus peakunii B opranndeckoii xumum. Peakiuu npucoennHenus (TuIpupoBaHus,
raJIor€HUPOBAHUS, THIPOTAIOT€HUPOBAHU S, THApaTaluK). Peakiuu otuienyieHus (IeruapupoBaHus,
JIETUIPOraJIoreHUPOBaHus, AeruapaTanyn). Peakuuu 3amemenus. Peakium nsomepusanum
CamocrosiTeJbHas padoTra o0yvyarommxest Bcero: 1
1.1i3yyeHue OCHOBHOW M JIOMOJHUTEIBLHOW JIMTEPaATYpPHI. 0,5
2.Pemtnue 3amauq. 0,5
Bcero: 39,5
B TOM YHCIIE
Yeneeooopoow ayn.22
13 HHX
nab.3aH. — 2
mp. 3aH. — 4

cam. pab.— 17,5




Tema 1.2.
IIpenenbHbie
yIJ1€BOA0OPOAbI

Cojaepikanue y4eOHOr0 MaTepuaja

Cocras, (pu3nueckue CBOICTBA IpPEAENbHBIX YIIIEBOJOPOJIOB: AIKAHOB M IMKJIOAJIKAHOB. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ INPEAEIbHBIX YIIeBOAOPOJOB. [loHsATHE O Ha-NpSHKEHUH LMKIIA.

l'omonoruueckuii psix u u3oMepusi napaduHoOB, HuKIonapaduHOB, uX obmas (opmyna.

Homenknarypa ajkaHOB M LMKJIOQJIKAHOB, MX AQJKWJIBHBIX 3aMECTHUTENCH.

XUMHUYECKHE CBOWMCTBA aJKaHOB M IUKIOAIKaHOB. Peaknum SR-Tuma: ramsorenupoBaHue (pa-O0Thl
H.H.Ceménona), nutpoBanue no KonoBanoBy. MexaHus3Mm peakiuu XJIOPUpPOBaHUS ajkaHOB. Peakuuu
JNEeTUPUPOBAHUS, TOPEHMSI, KaTaIUTUYECKOTO OKUCIICHMS aJKaHOB.

KpekuHr ankaHoB, pa3ivuHble BUIbl KPEKUMHIa, IPUMEHEHUE B INPOMBIIIIEHHOCTH. M30Mepu3anus
aJIKaHOB.

Creun¢uka CBOICTB IUKIOAJIKAHOB C MajlbIM pa3MepoM LMKIA. Peakuuu mpucoennHeHus U
PaZvKaIbHOTO 3aMEIIEeHHUS.

[IpumeneHre M crnocoObl MOJYYEHHUS.

Tema 1.3.
ITHJICHOBbIE U JUECHOBbIE
yIJ1€BO0OPO/bI

Conep:xxanue y4e0HOr0 MaTepuaJa

l'omonornueckuii psig aqkeHOB W obOmas (Gopmysna. IIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE
AJIKEHOB.

N3oMepusi ATUIICHOBBIX YIJIEBOJIOPOAOB: CTPYKTYpHasi, MOJIOKEHHUS KpaTHOW CBSI3U, F€OMETpUYecKas,
MexKitaccoBasi. OCOOEHHOCTH HOMEHKJIATYphl aikeHOB. Du3nyeckue CBONCTBA.

OnexkTpoUIbHBIA XapakTep peaklHi, CKJIOHHOCTb K PEaKIHUSAM MPUCOCTUHEHHS, OKUCICHHUS,
nonumepu3anuu. [IpaBuno MapkoBHHKOBa M €ro 3JIEKTPOHHOE oOOocHOBaHWe. Peakmum ranore-
HUPOBAHUS, TUIPOTAIOTEHUPOBAHUS, TUApPATAIUH, THAPUPOBAHUSL.

Mexaausm AE-peakumii. Peakiuss Barnepa u e€ 3HaueHue s OOHApY>KEHHsI HENpPEISIbHBIX
yIJA€BOJOPOIOB, MOTYYECHUS TJIUKOJICH.

[Ipumenenue M crnocoObl MOJYYEHHs] AJTKEHOB.

Peakuuu nonumepuzanuu. [loHstus: MOHOMEp, MOJUMEp, CTENEHb MOJMMEPU3ALNU, CTPYKTYp-HOE 3BEHO.
Tunel monMMEpHBIX LEMel: NUHEHbIe, pa3BeTBIEHHBIC, clIuThie. [loHATHE O CcTepeoperyaspHbIX
MoJIMMepax.

[TonusTHiIeH BBICOKOTO M HHU3KOTO JIABJCHHs, €ro cBoiicTBa M npumeHenue. Katamuzaropsr Llurnepa
— Harra. TlonunponuieH, ero mpyMEHEHHWE W CBoiicTBa. ['anmoreHocojaepikaiiue moiau-mMepbl: TediIoH,
noyuBHHUIXJIOpUA. [loHsATHE W KiaccuduKalys TUEHOBBIX YIIIEBOAOPOJOB MO B3aUMHOMY
PacIONIOKEHUIO KPAaTHBIX CBSI3€M B MOJIEKYJIE.

Oco0eHHOCTH 3MIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUS COMPSDKEHHBIX AueHoB. [loHsTHE O MU -
ANEKTPOHHOU cucrteMe. HomeHknaTypa ajikaJueHOB.

Oco0OeHHOCTH XMMUYECKUX CBOMCTB COMPSIKEHHBIX TUEHOB, KAaK CJIEICTBHUE HMX DIEKTPOHHOTO
crtpoenus. Peaknuu 1,4 —npucoeaunenus. I[lonmumepusanust TUEHOB.

CriocoObl TIONy4YeHHUs] JTMEHOBBIX yriieBoJioposioB: padotel C.B.JlebGeneBa, AeruapupoBaHHe alKaHOB.




Kayuyku HaTypanbHbI W cuHTeTHYecKHe. Bynkanuszauus kKaydyka, pe3uHa U S00HUT
IIpakTHYyecKoe 3aHATHE

Pemenne pacu€THbIX 3a7a4 Ha BBIBOJ (POPMYJ OPraHMYECKUX COEAMHEHHIl: 110 MacCOBOM J0Ie;
10 IPOJYKTaM CrOpPaHus; 110 KOJUYECTBY BEIIECTBA, BCTYIIMBIIETO B PEAKLUIO, ITPOJYKTAM PEaKLHH.

Tema 1.4.
AlleTHJICHOBBIE
YIJIEBOIOPO/bI

CojaepikaHue y4eOHOro MaTepuaja

DNEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHHUE ALETUIEHA U JIPYTUX aJKUHOB. ['omoJjiormdeckuil psa u
obmias ¢opmyna ankuHOB. HoMeHKIaTypa ameTHIICHOBBIX YIIIEBOJIOPOJIOB.

N3omepust MexkiaccoBas, CTPYKTYpHasl, MOJIO)KEHUS KpPaTHOM CBSI3U.

Xumunyeckne cBoicTBa. OCOOEHHOCTH pPEAKIM MPUCOEAMHEHUS MO TPOMHOW YriiepoJ — yrie-

ponnoii cBs3u. Peaknumsa Kyweposa. IlpaBmiio MapKOBHMKOBA NPUMEHHUTENBHO K AJIKHHAM.
[ToaBWKHOCTH aToMa BOAOpOJa (KUCIOTHBIE CBOMCTBA AJIKUHOB).

[losniyuenne u mnpUMEHEHHE AJTKUHOB.
JlabopaTopHoe 3aHfTHE

[Tonyyenue sTHiieHa, aleTUICHA W W3YYCHHUE MX CBOMCTB.
IIpakTHYecKoe 3aHATHE
WsroroBnenune moneneil npeneiabHbIX, HEMPENENbHBIX YIJIEBOJOPOJIOB, UX H30MEPOB U rajio-
Te€HOMPOU3BOIHBIX.
CocraBieHue CTPYKTypHbIX GOpMyNl IO Ha3BaHUIO BellecTB M HaoOopoT. Hammcanue u Ha3zBaHue
W30MEPHBIX CTPYKTYPHBIX (OpPMYJT YTIE€BOAOPOAOB.

Tema 1.5, 1.6
ApomaTtuyecKkue
yIJ1€BOA0POAbI.

IIpupoanbie HCTOYHUKH
yIJ1€BOJA0POA0B.

CoaepskaHue  y4eOHOro MaTepHaJia

beH3zon kak mnpencTaBUTENb apeHOB. Pa3BUTHE IpeincTaBleHUM O cTpoeHuu OeH3oJa.
CoBpeMeHHbIE MPEICTaBICHHUsST 00 3JEKTPOHHOM M IPOCTPAHCTBEHHOM CTPOEHHMU O€H30J1a Kak
COIPSDKEHHOM CHUCTEME C 3aMKHYTOM Lenblo.

Xumnueckue cBoiictBa Oenzona. Ilpumepsl peakuuil anekrpoduibHOro 3aMenieHus. Peakuuun
THJIPUPOBAHUS U NPUCOEAMHEHHs XJopa K OeH30iy

I'omonoru OeH3o0J1a, UX HOMEHKIaTypa, obwas dopmyna. HomeHnknarypa Ui Iu3aMeleHHbIX
NPOU3BOAHBIX O€H30J1a: opmo-, Mema-, napa- pacnoiiokeHue 3amectuteneil. duznueckue CBONUCTBa
apeHOB.

OCOOEHHOCTH XMMHYECKMX CBOMCTB TIOMOJIOTOB OeH30J1a. B3auMHOe BIMsHHME aTOMOB Ha NpUMepe
roMoJioroB 6eH3ona. OpHeHTalMs B peakUUsIX 3MEeKTPO(UIBHOTO 3aMeleHHUS.

[IpumeHeHre U MoJlydeHHE apoOMaTHYECKHUX YIJIE€BOAOPOIOB.

[IpupoaHbIii ¥ MOMYTHBIM HEPTAHOM Trasbl: COCTaB, UX MPAKTUYECKOE HCIOJIb30BAHUE.

Hedtb: cocraB, cBoiicTBa. ®@pakunMOHHAs NEeperoHka HepTH M NpUMEHEeHHE €€ INPOIYKTOB.
Pextudukamuss Mazyra npu yMeHbIIEHHOM JaBieHuH. KpekuHr HedtenpoaykroB. VM3omepuzaims
aJIKaHOB. AJKWIMPOBAHUE HEMpPEJENbHBIX YIIIEBOJAOPOJIOB. PepopMHUHT HEPTEnpoayKTOB.

KamenHsblil yrosib. KokcoBaHME KAMEHHOTO yIisl, B&KHEWIIME MPOAYKTHl 3TOro Mpolecca: KOKC,




KaMCHHOYTr'OJibHasA CMOJia, HAaJACMOJIbHasd BOJA. HpoGneMa MOJIYYCHUA XKUAKOTO TOINIMBA U3 YIJIA

CaMocTosiTeJIbHAs padoTa 00VYaIOIIUXCH Bcero: 17,5
1.3yyeHre OCHOBHOH M JONOJHUTEIBHON JUTEPATYpBHI. 2,0
2.Pemenue 3amau. 4,0
3.M3rotoBnenne mozenei (MapoCTEP)KHEBBIX U MACIITAOHBIX). 2,5
4.CocTtaBneHue M30MEPHBIX (OPMYIl YIIE€BOJOPOJOB M HUX HA3BAHHE. 1,5
5.YupakHeHus: cocTaBiIeHUe GOpMyNl M0 Ha3BaHMSIM U HOMEHKJIATypa o (opMmysiaM BELIECTB. 1,5
6. Hancanune ypaBHEHWH peakiuii MmpeBpaiieHus YrieBOI0POJIOB. 6
Bcero: 33,25
B TOM YHCIIE
Kucnopoocooepicawgue opzanuueckue coeouHeHus ayn.22
U3 HUX
nab.3aH. — 6
cam. pa6.— 11,25
Tema 1.7 Conepxanue y4eOHOro marepuaja 6
I'uapoxcuabHbie XuUMUYecKoe, 3EKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME ITUIIOBOTO chupra. OyHKIIMOHATBHAS
coeIMHEeHHUs! rpylna coupToB (TUAPOKCOTPYIIA), €€ DJIEKTPOHHOE CTPOEHHE.

l'oMonoruueckuit psii NpefenbHbIX OJHOATOMHBIX CIUPTOB. MEXMOJIEKYIsIpHble BOJAOPOIHBIE CBSI3U U
WX BIUSHUE Ha (U3UYECKUE CBOWCTBA CIIHMPTOB.

CrpykTypHass u3omepus (M30MepHsl YIJIEPOJHOTO CKelieTa M MOJIOKEHUS (PYHKIHMOHAIBHON TPYIIIbI).
PanmonanbHas ¥ cucremMaTHuecKas HOMEHKIIATypa.

CrpoeHne MHOTOaTOMHBIX CIHUPTOB. V3oMepusi U HOMEHKJIATypa IHpeICTaBUTENEH [BYX U
TPEXaTOMHBIX CIHPTOB.
XUMUYECKHE CBOWCTBA CIHUPTOB. Peaknnu ¢ ydacTUM BOJOPOAA, BXOJSIIETO B COCTaB THIPOKCHIBHOU
rpynmnbl cnuptoB. Peakuuu Bceil rpymmbl - OH: peaknuu HMOHHOTO 3amelleHus (B3auMOJCHCTBHE C
raJIOr€HOBOIOPOJAAMH, JIETHApaTalUs CIUPTOB).
XUMUYECKHE CBOWCTBA CIHUPTOB. Peaknnu ¢ ydacTUM BOJOPOAA, BXOJSIIETO B COCTaB THIPOKCHIBHOU
rpynnbl cnupToB. Peakuuu Bceil rpymmbl - OH: peaknuu HMOHHOTO 3amelleHus (B3aUMOJICHCTBHE ¢
raJIOT€HOBOIOPOJAAMH, JIETHApaTalUs CIUPTOB).

OcoO0eHHOCTH XUMHUYECKHMX CBOMCTB MHOTOQTOMHBIX CIIMPTOB, MX KAaueCTBEHHOE OOHApYKEHHE.

[IpocTteie »¢uphl: Noay4YeHHe, HOMEHKIATYpa.

CriocoObl TONMy4YeHHs] CIUPTOB: THAPOIU3 TaJOT€HOATKAaHOB, THApATAIllHs ajJKEHOB, BOCCTAHOBIICHUE
KapOOHUIIBHBIX COEAMHECHUH.

MeraHou, 3TaHOJ, STUIEHIIIUKOIb, TIUIEPUH. VX NpUMEeHEeHHEe U MPOMBIIUICHHBI CUHTE3. SII0BUTOCTH
CIUPTOB, TyOUTENbHOE JIEHCTBHUE HA OPTraHU3M.




Omnpenenenue kiacca (EHOJOB. DIEKTPOHHOE W NPOCTPAHCTBEHHOE CTpoeHHe (QeHosa. Bzanm-Hoe
BIIUSIHUE apOMATHUYECKOTO KOJIbLIA U TMAPOKCUIBHOW TI'PYIIIBIL.

XuMmHuueckue cBoiicTBa (peHosia Kak (PyHKIHS XUMHUYECKOTO cTpoeHHs. KucioTHbie cBoiicTBa.
Peakiun Ha QyHKIMOHANBHYIO Tpynny ¢enona. KadectBennas peakuusi Ha ¢enos. Peakuum Ha
apomarnyeckoe Koiblo. [lpumenenne u momydeHue eHoma.

JlaGopaTopHoe 3aHsTHE
N3ydeHue CcBOMCTB OJHOATOMHBIX M MHOTOATOMHBIX CIHMPTOB, (heHoJia.

Tema 1 8.
AJbJeruabl. KetoHBI

CojaepikaHue y4eOHOro MaTepuaja

Omnpenenenne kinacca anpaeruyioB. Ux ¢gynkuuvonanbHas rpynma. O6mas ¢opMyna, roMOJIOTU-4ECKHM
psan. DJEKTPOHHOE CTPOEHHE albJErHJ0B, XUMHUYECKHE CBA3M. M3oMepusi U HOMEHKJIA-Typa ajbAErU0B.

®u3nyecKkue CBOWCTBA aNBJACTHIOB. XHWMHUYECKHE CBOMCTBA: PEAKIHUH IMPUCOCIUHEHUS I10
KapOOHUJIBHOW TpYIIE; peaklUHd OKHUCIEHHUs (KadyeCTBEHHbIE PEaKIUU Ha albJETHAHYI0 TPYI-IY);
peakuuu 3aMelleHusl BOJOpOJa B YIJIEBOJOPOJHOM paJuKalle; peaklMH MOJUKOHACHCAIUU.

[TonsiTe o knacce keToHOB. M3oMepusi 1 HOMEHKIATypa KeTOHOB. AreToH. CocTaB, CTpOEHHE,
cBoiictBa. llpuMeHeHue WU mosiyueHUE aabJeruJI0B U KETOHOB. TOKCHUHOCTH JIEHCTBUS Ha >KHUBbBIE
OpraHu3MBl.

Tema 1.9
KapOoHoBble KHCJIOTHI U
UX POU3BOAHbIE

Conepxanue y4eOHOro marepuaja

[Monatne 0 KapOOHOBBIX KHCIOTaX M WX KJIACCH(PHUKANUA. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTpOCHHE KapOOKCWIIBHOW TPyNHMbl. ['OMOJIOTHYECKHIA PSIT MPENSITbHBIX OJHOOCHOBHBIX KHCIOT, WX
M30MepUsi U HOMEHKIIATypa. MeXMOJICKYISPHbIE BOJIOPOJHBIC CBSI3M KapOOKCHIIBHBIX TPYII, WX BIUSHUE
Ha (pU3MUECKHE CBOWCTBA KapOOHOBBIX KHCIOT. XUMHUYECKUE CBOMCTBA:
peaKiyy, WUTIOCTPUPYIOIINE KUCIOTHBIE CBOWCTBA W WX CPAaBHEHUE CO CBOWCTBAMH HEOPraHMYECKHUX
KucnoT. Peaknuu stepuduranuu.

Baxkneiimue mnpencTaBuUTeNu: MypaBbUHAas, YKCyCHas, MalbMUTHHOBas, cTeapuHoBasi. OcoOeHHOCTH
XUMUYECKUX CBOWCTB MYpPaBbUHOW KHCJIOTHI. MbUIa — COJHM BBICIIUX KapOOHOBBIX KHCJIOT.
JIByXOCHOBHBIC KHUCIIOTHI (II[aBeJIeBasi KUCIIOTA), HEMPEACIbHbIC OIHOOCHOBHBIC KHCIIOTHI (OJICHHOBAs
KHCJIOTa), apOMaTHYCCKUE KHCIOTHI(OCH30MHAs KHCI0Ta), OKCUKUCIIOTHI (MOJIOYHAsT KHUCIIOTA).

[lonmyvyeHue KHUCIOT U NMPUMEHEHUE WX TPOHM3BOIHBIX.

CtpoeHne ¥ HOMEHKJIATypa CIOXKHBIX A(PHUPOB, MEKKIACCOBAs H30MEpHs ¢ KapOOHOBBIMU
kucnotamu. CriocoObl MOMYYeHUS CIOXKHBIX 3¢upoB. OOpaTUMOCTh peakiuu sTepuduxanuu U (HakTopsl,
BIUSIONIME HA CMEIICHHE pPAaBHOBECHS. XHMHUYECKHE CBOIICTBA U MpPHUMEHEHUE
CIIOXHBIX 3(HUPOB.

Kupsl kak cnoxsble dpupsl riunepuHa. KapOOHOBBIE KHCIOTHI, BXOJSIINE B COCTAaB YKHUPOB.
3aBUCHMOCTh KOHCHCTEHIIUH JKUPOB OT MX COCTaBa. XHUMHUYECKHE CBOWCTBA JKUPOB: THJIPOJIH3,
OMBUICHHE, TUIpUpPOBaHHE. buonorumdeckas pojb >KUPOB, UX HCIOIH30BAHUU B OBITY, B
MIPOMBIIIIJIEHHOCTH.




JlabopaTopHoe 3aHsTHE
N3yueHnne XMMHUYECKUX CBOMCTB (pOpMajnHa M KapOOHOBBIX KHCIOT Ha MPHUMEPE YKCYCHOH KHCIOTHI:
peaknuu ¢ MEeTaJUIaMH, OKCHJIAMH, OCHOBAaHUSIMH, COJISIMH, 3TEpU(UKAIIH

Tema 1.10
YriaeBoabl:

CojaepikaHue y4eOHOro MaTepuaja

Knaccugukanus yrieBogoB: MOHO-, TU- M TOJHCAaxapuabl. MoHOCaxapuabl, UX KIACCH(PHUKAIUA 10
YlCJly aTOMOB YIJIepoja, HpUpojie KapOOHWIbHOW Tpymnmbl. CTpOo€HHE TIIIIOKO3bl KaK MHOIOATOMHOIO
AIbACTUAOCIINPTA. BI/II[BI HN30MCpHH.

XUMUYECKHE CBONCTBA TJIIOKO3bI, OOYCIOBJIEHHbIE HAJIMYMEM albJETMIHON TPyNIbl M THAPOKCOTPYII
B MoJjekyne. Paznuunbie THMBI OpoKeHUs (CIHPTOBOE, MOJOUYHOKHCIIOE).

®pyKTO3a — M30MEp TJIIOKO3bI (CTPOEHUE U CBOWCTBA).

Momnocaxapuasl B npupoje. buosornueckass poib U INPUMEHEHHE MOHOCAXApHJIOB.

Hucaxapuasl (caxapo3a UM MajbTO3a), UX COCTaB, CTpOEHHE, CBOMcCTBa. Peakiuum caxapossl c
ruapokcuaoM meau(ll) u xambus, ruApoIu3.

TexHomornueckue OCHOBBI MPOM3BOJACTBA CaXapoO3bl.

CocTaB U CTpO€HHE MOJIEKYJ Kpaxmana. AMUII03a, aMWIONEKTHUH, TJIMKOreH. PU3UYecKue CBOWMCTBA
KpaxMaja, €ro Haxo)KJIeHuEe B MpHpojae U OHoJorhyecKas poJib.

XUMHYECKHE CBOMCTBA: THIIPOJIN3, KAaUeCTBEHHAsl peakuusi Ha kpaxmail. [IpeBpamieHue kpaxmasna NMUIIA B
opranusme. [IpumeHenue kpaxmana.

CocTaB u cTpoeHre MOJIEKYJ LeuTto103bl. Llemmonosa B pupoae. BiausiHue cTpoeHHs MOJUMEPHOUN Lienu
Ha (U3MYECKUE U XMMUYECKHE CBOWMCTBA IIEJUTIOJIO3BL. ['MAPOIN3 IENII0103bl, 00pa30BaHuEe CIIOKHBIX
3GUPOB C HEOPraHWYECKUMH W OPTaHUYECKHUMH KHCIOTaMH.

[lonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX: Al€TaTHBIN IMIENK, BHCKO3a.

buonoruueckas pojib LELTIOIO03BL
JlabopaTopHoe 3aHsfTHE

W3ydenune CBOWMCTB TIIIOKO3bI, CaXapo3bl, Kpaxmaa.

2

CamocrosiTebHasi padora o0y4arommxcs

1.M3y4yeHre OCHOBHOW M JONIOJHUTEIBHOI JUTEPATypHI.

2. Pemenue 3amau.

3. YmpaxHeHHe: COCTaBJIEHHE CTPYKTYPHBIX (OpMyNT M30MEpPOB M MX Ha3BaHUE;

COCTaBJICHUE YpPAaBHEHUH peakiUil XUMHUYECKUX NpPEeBpallleHUH, WIUTIOCTPUPYIOIIUX TI'€HETHYECKYIO

CBSI3b MEXJy YIJIEBOJOPOAAMHU U KHUCIIOPOJICOJEPKALIUMH COEAUMHEHUSIMU
4. YnpaxxHeHus: cocTaBiieHHe (OpMyll MO Ha3BaHMAM M HOMEHKJIATypa 1o (opMyinaM BEIECTB.

5.PaboTa ¢ KOHTPONUPYIOIIUMHU TOCOOHSIMHU.

Bcero: 11,25
4,0
3,5
2,0

1,5
0,25




Bcero: 14,25
B TOM 4YHUCJIC

ayn.10
A3omcoodeprcanjue opzanuyeckue coeOUHeHus U3 HHUX
nab.3aH. — 4
cam. pa0.— 4,25
Tema 1.11. Coaep:kaHue y4eOHOI0 _MaTepHaJa 2
AMHHBI. [lonsatne o0 amumnax. CrpoeHwe aMuHOB. I[lepBUYHBIC, BTOPUYHBIE U TPETUYHBIC AMUHBI.
N3omepust u1 HOMEHKIATypa aMUHOB. Ann@aTHdyeckue aMUHbl. AHHINH.
[Tonydyenne aMUHOB: AJIKUIMPOBAHME aAMMMAKa, BOCCTAHOBIICHME HUTPOCOCAMHEHUMN (peakius
3unuHa). Puznyeckue CBOWCTBa aMHMHOB. AMHHBI KaK OpraHMYECKHE OCHOBAHUS, UX CpaBHE-
HHE€ C aMMHAKOM H JPYrUMH HEOPraHWYeCKUMU OCHOBaHHSMHU. CpaBHEHHWE XUMHUYECKHX CBOMCTB
anmnpaTHIECKUX ¥ apOMATHUYECKUX AMHUHOB.
Tema 1.12. Coaep:kaHye VueOHOro _mMarepuaJia 2
AMMHOKHCJIOTHI. [lonsTe 00 aMMHOKMCIOTax, WX Kiaccudukanus U crpoeHue. HomeHknarypa amMHUHOKHCIOT. Bumibl
m3omepun. OuU3NUECKHe W XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT. [loHATHE O OWIOISIPHOM HOHE.
JIBOMCTBEHHOCTh KHUCJIOTHO — OCHOBHBIX CBOMCTB aMHHOKHCIOT M €€ MPUYWHBI. Peaknuu KOHJECHCAIWU.
Ilentnonas cBA3b.
AMMHOKHUCIIOTHI B mpupoje. [lonydeHrne aMuHOKUCIOT, UX MPUMEHEHUE ¥ OMOJIoTHdYecKrue (yHKITUN
Tema 1.13. Conep:kaHye VieOHOro _mMarepuaJa 6
Beaku. benku xak mpupomubie moiaumepsl. CoctaB OenkoB. [loymmmnentumnas Teopus CTPOCHHS OEIKOB.
KauecTBennble 3a1aun Ha | [lepBHYHas, BTOpMYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTYphI OCIKOB.
OpraHHYecKHe COeIHHEeHHs! XuMudeckre CBOMCTBA OENKOB: FOpeHUe, NeHaTypalus, TUIPOJH3, KaueCTBEHHBbIC (1IBETHBIC) PEaKIUU.
buonoruueckue ¢GyHkIM OeNKOB, WX 3HAaYeHHE. benku Kak KOMIOHEHT MHIIU.
JlabopaTopHoe 3aHSITHE
N3ydeHue CBOWCTB aHWIMHA U OEJKOB.
JlabopaTopHoe 3aHsTHE 2
Pacrio3naBanue BelmiecTB B KOHTPOJBHBIX MPOOUPKAX:
- HA TEHETUYECKUE CBA3M OPraHUYECKUX COEAMHEHUM;
- UCCIICIOBAHNE CBOMCTB BEILECTBA; 2
- pacro3HaBaHUE BEUIECTB MO Kaue€CTBEHHBIM PEAKIIHSIM.
CaMocToATeJIbLHA pPadoTa 00YyYAIOIIHXCS Bcero: 4,25
1.13yueHue OCHOBHON M JOMNOJHUTEIBHOM JHUTEpPaTypHI. 2,0
2.Pemenue 3anau. 1,0




3.YipakHEeHus: COCTaBJICHUE ypaBHEHUIN peakUUid XUMUYECKUX IPEBPALICHUIL.

1,0

4.PaboTa C KOHTPOJUPYIONIUMU TOCOOUSMHU. 0,25
Bcero: 3,25
Xumusa u scusns B TOM 4YHCJIE aya.2
cam. pa6. — 1,25
Tema 1.14. Coaepxxanue y4eOHOr0 mMaTepuaja 2
XumMusi B KU3HU Xumus u 310poBbe. DepMeHTHI, BATAMHUHBI, TOPMOHBI, JICKAPCTBA, MUHEPAIbHBIE BOJBL [IpoOiaeMsl,
od1ecTBa CBSI3aHHBIC C TPHUMCHECHHUEM JICKAPCTBEHHBIX IPEIIapaToB.
XuMusi B TOBCEIHEBHOW XW3HH. Morolue U yucTamue cpejactna. [IpaBmia GezomacHoit paboThI cO
CpeICTBaMHU OBITOBOW XUMHUH. BBITOBas XMMHUYECKas T'PaMOTHOCTb.
[TpoMbIIIIeHHOE TIOYICHHE XHMHYECKUX BEIIECTB Ha MPUMEPE MPOU3BOJICTBA CEPHOM KHCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAOUIEH Cpelbl M €€ MOCIEICTBUA.
CaMocTosiTeJILHAs padoTa 00V4YaIOLIUXCH Bceero: 1,25
1. PaboTa ¢ 0OY4alOIMMH U KOHTPOJIMPYIOIIMMH MOCOOHAMU 0,25
2. YrpaXHEeHUs: COCTaBJICHUE YPABHEHUU peakuui 1,0
Bcero: 17,5
2. O0masi 1 HeOpraHuvyecKast XuMHs B TOM YHCJIE
Pa3nen ayn.12
U3 HUX
OcHoBHbIE TIOHATHS M 3aKOHbI XHUMHH nab.3aH- -
cam. pab. — 5,5
Tema 2.1. Cojaepxanue y4eOHOro marepuaJa 2
XHMHSA — HAyKa 0 Xumus — Hayka o BemecTBax. CocTaB BemecTBa. XUMHUecKue 1eMeHThl. CriocoObl CyHIECTBOBAHHUS
BelllecTBAaX XMUMHYECKUX PJIEMEHTOB: aTOMBI, TIPOCTHIE U CIIOKHBIE BEHIECTBA. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
Cocras BemecTBa. Macca aToMOB 1 MOJIEKYJl. ATOMHas efuHUIa MacCchl. OTHOCUTENbHBIE AaTOMHAsI U MOJICKYIIIpHAsT MaccChl.
Xumuveckue djieMeHThl. | KonmudecTBo BemiecTBa U eAMHUILBI €ro u3Mepenus. Yucno ABoraipo. MomsipHas macca.
Crnoco0bl cyliecTBOBaHUS. ArperaTtHoe COCTOSIHHE BEI[ECTBA. 3aKOH ABOTaJIpo U €ro clieACTBUs. MoJsIpHbIi 00bEM BEIIECTB B
ra3o00pa3HOM COCTOSHUH.
Cmecu BemiecTB. Paznuums Mexay cMecIMH M XUMHUYECKHMMH COeIMHEHUsSMU. MaccoBas U 0ObEMHas
JIOJTU KOMIIOHEHTOB CMECH.
Tema 2.2. Conepxanue y4e0OHOr0 mMarepuaja 2

Crtpoenue arToma

[Mnanerapnas mozens atoma J.Peszepdopna. Ctpoenne atoma mo H.Bopy. CoBpemeHHbIe NpeacTaBIeHUS
O CTPOEHUM aToMa.
CocTaB aTOMHOTO $7pa — HYKJIOHBI: IPOTOHBI U HEUTPOHBI. M30TOMBI. Y CTOWYMBOCTE S7AEP.
DnekTpoHHas 00oj04yka aToMOB. [loHsATHE 00 3JEKTPOHHOW OpOMTANM U AIEKTPOHHOM OOIaKe.
KBaHTOBBIE umcna: rnaBHOE, opOuTanibHOE (MOOOYHOE), MArHUTHOE U CIHHOBOE.




Pacrnipenienenne 351€KTPOHOB IO AHEPrETHMUECKUM YPOBHSM, IOJAYPOBHSAM M OpOUTANIAIM B COOTBETCTBUU
C IPUHLUIIOM HaWMEHbIIEW sHepruu, npuHuunoMm Ilaymu, npaswiom I'ynpaa.

BaneHntHpie BO3MOKHOCTH aTOMOB XHMHUYECKHX 3JI€MEHTOB DJEKTPOHHAS KIACCH(PHUKALNA XUMHUYECKUX
AJIEMEHTOB: S-, p-, d-. - aIeMeHTHI.

Tema 2.3
Ilepuoanyeckui 3aK0H U
Ilepuoauyeckasi cucrema
XHMHUYECKHX 3JIEMEHTOB

Coaep:kaHye  y4eOHOro MaTepuaJa
Hcropus co3aanus mepruoguieckoro 3akona. opMymmpoBka neproanIecKoro 3akoHa. ['paduueckoe
BBIPOKEHUE TEPHOTUICSCKOTO 3aKOHA.

CrpykTypa HepUOAMYECKON CHCTEMBI: NMEPHOJbl Mayble U OOJbIINE, TPYNNbl U MOATPYIIIHL.

A.A.MenneneeBa 3aKOHOMEPHOCTU HW3MEHEHHs CBOMCTB AJIEMEHTOB U MX COECJUHEHHM B MEpHojJax U TpyIIax.
OTKkpbITHE IEPHOIUYECKOTO BanenTHble BO3MOXHOCTH aTOMOB pa3HBIX 3JIEMEHTOB.
3aKO0HAa. 3HaYeHHWE TEPUOJUYECKOr0 3aKOHAa M MEPHOJIUYECKON CUCTEMbl XUMHUUYECKUX 3iieMeHToB J[..
Menneneena.
Tema 2.4 Conepxanue y4e0OHOro marepuaja

CrtpoeHue BelecTBa.

ITorsaTne 0o XUMHYECKOH CBS3W. THUIBI XUMHYECKHUX CBS3€il.

KoBanenTHass cBsS3p W MeXaHU3Mbl €€ 0Opa30BaHMS:
DnekTpooTpuriaTeabHOCTh. [lonspHass W HemoJisipHasi KOBAJICHTHBIC
KOBaJICHTHOM cBs3n. CurMa- M NH-CBS3H.

Honnast xuMmuuyeckas CBsI3b, KaK OCOOBIH
00pa3oBaHUs MOHHOW CBS3H.

Meramnueckass XMMUYECKass CBs3b, KaK OCOOBIH THIT CBSI3M, CYIICCTBYIOIIMH B METaUIaX M CIUIaBax.
CBolicTBa METaNIMYSCKOM CBSI3H.

Bonmoponnas xumudeckas CBs3b, MexaHU3M €€ oOpa3oBaHus. DPU3MYECKHE CBOWCTBA BEIIECTB C
BOJIOPOJHOM CBs3BI0. buosornueckass poJjib BOJOPOJHBIX CBSI3EH.

Kpucramnuyeckue pemerkud BEHIECTB € Pa3jIMYHBIM BHUIOM XHMHYECKHUX CBSI3€M M CBOMCTBA BEILECTB
C TakuMH KpHUCTaJulaMd. Buapl rubpumuzanuu 1 GopMbl MOJEKYA OPraHMYECKUX W HEOPraHUYECKUX
BEIIECTB.

OOMEHHBIH "
CBS3U.

JIOHOPHO-aKIENTOPHBIMN.
OcHOBHBIE  CBOMCTBa

clydyaid KOBAQJEHTHOW TOJISIPHOM  CBsI3U. MexaHusm

Tema 2.5.
IHoumepsl

Conep:kanye V4eOHOr0 _MaTepuaJa

Heoprannueckue nonumepsl. [loarmepsl — MpoCThIe BENIECTBA C ATOMHOM KPUCTAIIMYECKON PEIIETKOM:
AIJIOTPOTIHBIE BUJOU3MEHEHHS yriepoa (anMas, rpaduT, kapOouH, (yriepeH, B3auMOCBs3b THOPUIN3AIIT
opOuTanei y aToMOB yriiepo/ia ¢ MPOCTPAHCTBEHHBIM CTPOSHHEM aJUIOTPOIHBIX MOJAU(DUKALINIA); CEJIeH U
TEJULYpP LIEMOYE€YHOTO CTPOEHUS.

[Tonumepsl — cIOKHBIE BEMIECTBA C AaTOMHOM KPUCTAJUIMYECKOM peIeTKON: KBapll, KpeMHe3eM (JUOKCUIHbIE
COEIMHEHUS] KPEMHHSI ), KOPYH]I (OKCHJI aTFOMUHUS) U ATFOMOCUIIMKATHI (TIOJIEBBIC HITMATHI, CIIOAA, KAOJIHH).
Mumnepansl 1 TopHble Iopobl. Cepa miactudeckas. MuHepaibHOE BOJIOKHO — acOecT. 3HaueHue
HEOPraHNYECKUX MPUPOTHBIX MOJUMEPOB B POPMHUPOBAHUH OJTHOU U3 T€OJOTHUYECKUX 000JI0UeK 3eMIIn —




auToCc(hepsl.

OpFaHI/I‘-IeCKI/Ie MMOJIMMCECPHI. Croco0Obl ux MOJIY4YCHHA: pCaKIUU IMMOJIMMEPU3ANHN U PCAKIIUN IMOJIUKOHACHCAIIU U.
CTpyKTypbl IOJUMEPOB: JTUHEUHBIE, pa3BETBIECHHbBIE U IPOCTPAHCTBEHHBIE. CTPYKTYpUPOBAHHUE NIOJIUMEDPOB:
BYJIKaHM3allHs KaydyKOB, IIY6J'I€HI/I€ 6GHKOB, OTBCPKACHUC MOJIMKOHACHCAIIMOHHBIX IMMOJIMMEPOB.
Knaccugukamnus moinuMepoB 1Mo pa3IuyHbIM IPU3HAKAM.

O3HakoMIIeHHE ¢ 00pa3laMu IIACTMACC, BOJOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX MOPO/I.

[TpoBepka muacTMacc Ha 3JIEKTPUIECKYIO IPOBOAMMOCTh, TOPHOYECTh, OTHOIICHHE K

CamocTosiTeJibHAs _padoTa 00y4alommXxcs Bcero: 5,5
1.M3yyeHre OCHOBHOM M JOIOJIHUTEIBHON JIUTEPATYpBHI. 2,0
2.Pemenue 3a7a4 Ha pacyeThl 10 XUMUYECKUM ypPaBHEHUSM PEaKIIHid, Ha BBIYHCICHUE MacCOBOM 2,0
JOJTM XUMHUYECKHX 3JICMCHTOB B MOJIEKYJIE.
3.Y1paxxHEeHUs TI0 COCTABIICHUIO MIEKTPOHHBIX U TpadudecKuX (OPMYIT XUMUIECCKHX 3JIEMEHTOB; 0,5
— Ha CPaBHCHHE METATMYCCKHX M HEMETAUTHICCKUX CBOUCTB 3JICMECHTOB;
— HAIMCAaHUE MOJICKYJISPHBIX U TpadudecKkuX GopMyiT BEIIECTB;
4. Hanucanne ypaBHEHHH peaklMil NpeBpalieHuil. 1,0
Bcero: 7
Pasznen B TOM YHCJIE ayjl.
4
JducnepcHbie cucrembl. PacTBOpbI. W3 HUX
na0.-mpaxk. 3aH- -
cam. pab. — 3
Tema 2.6 Cojep:kaHue y4eOHOI0 MaTepuaja 4
JucnepcHble CHCTEMBI. [TonsiTHe O OUCHEpPCHBIX CHUCTEMax, WX KiacCU(pUKaLH.
PacTBOpBI. I'pyOoaucniepcHble CHUCTEMBI: SMYIbCUU U CyCIEH3UH. TOHKOJIUCHEPCHBIE CHCTEMBI: KOJUIOMJHBIE H

UCTUHHBIE pacTBOphel. Oddext Tunmans. Duszuko-xumudeckas MNPHUPOAAa PACTBOPEHUS U PACTBOPOB.
B3aumoneiicTBue pacTBOpPUTENS U PACTBOPEHHOIO BEIIECTBA.

CriocoObl  BbIpaKEeHHS  KOHIEHTPAllMM pacTBOpPoB. MaccoBasi [J0Jsi  pacTBOPEHHOIO  BEIIECTBa
TpebGoBaHusi K MPUTOTOBICHUIO PACTBOPOB C MAacCOBOW J0JIe PAacTBOPEHHOTO BEIECTBA.
MounsipHasi KOHILIEHTpAILHUsST PacTBOPOB.

Bbrunicienne  MOJSPHBIX  MacC SKBUBAJICHTOB KHUCIIOT, OCHOBAaHMH, coyied. MoJsipHas KOHLEHTpalus
HKBHUBAJICHTA.

TpeboBanus K IIPUTOTOBJICHUIO  PACTBOPOB  C  MOJIIDHOM  KOHUEHTpAaLMEd U  MOJISIPHOM
KOHIIEHTpAallue SKBUBAJIEHTA

Pacu€rHble 3a1auM Ha BBIUMCIIEHME KOHIIEHTPAlMM M MAacchl BEIECTBA B PacTBOPE U IPUTOTOBJICHHE

PacTBOPOB 3aJIaHHOM KOHICHTpAIuu.




CamocTosiTeibHAsE padoTa _00yUYAIOIIHXCS

Bcero: 3

1.MI3yyeHne OCHOBHON M JOIOJIHUTEIBHON JIMTEPATYpBHI. 1
2.Pemienue 3a7a4 Ha BBIYKMCICEHUE KOHILIEHTpPAIMU PACTBOPOB 2
Bcero: 23,25
B TOM YHCJIC ay/[.
Paszpnen OCHOBBI JJIEKTPOJUTHYECKON Auccouranui. OKUCIUTEIBLHO — BOCCTAHOBUTE/IbHbIC pPeaKIuH 16
U3 HUX
nab.3aH. — 2
mp. 3aH. — -
cam. pad.— 7,25
Tema 2.7. ConepxxaHue y4yeOHOI0 marepuaja 6
Teopus DNEKTPOTUTHl U HEIEKTPOIUTHL. MeXaHW3M AWCCOIMAIMKA BEIIECTB C PAa3JMYHBIMUA TUTIAMU
3JIEKTPOJIUTHYECKOM cBs3eil. OCHOBHBIE TOJIOKEHUSI TEOPUHU BJIEKTPOJUTUYECKON aucconuanud. CBOWCTBA MOHOB.
JTUCCOILHAIINH. Crenenp dNMEKTPONUTHIECCKON auccoranuu. CuabHbIE W cla0Oble JJIeKTPOJUTHL.  Jlucconmanmsi BOJBI.
Peaknuu moHHoro Bopopoanslili nmokasaTens.
oomMena T'maposm3 coneii | Peakunn oOMeHa B BOJHBIX pPacTBOpPax 3JEKTPOJIUTOB. MoJEKyNspHbIe, MOJHBIE U KpaTKUe HOHHBIE
ypaBHEeHUSI peakiui. [Ipu3Haku TedeHHs peakuuid 10 KOHIA.
I'maponns — mponiecc B3aWMOJICUCTBUS HMOHOB COJIM C MOJIEKYJaMH BOJbI. Tumbl rupposinza. @akTopsl,
BIUSIOIIME HA TUIPOJM3 coJiel. 3HaueHuWe TUIPOJM3a B XMMHUYECKHX IIpolleccaxX, €ro MpaKTHYeCKoe
WCIIOJIb30BaHUE.
JlabopaTopHoe 3aHsfTHE 1
Peakuuu B pacTBOpax 3JIEKTPOJIUTOB
JlabopaTopHoe 3aHsfTHE 1
HcnbiTanue pacTBOpPOB CoOJiel MHAMKATOpAMH. ['MIposin3 coJei.
Tema 2.8. Conepxanue y4ye0OHOro marepuaja 4
OKucJINTENHbHO- Crenenu okucnenus. OkucieHue U BoccTaHoBieHUE. OKHUCIUTENH U BOCCTAaHOBHUTEIH.
BOCCTAHOBHTE/IbHbIE Knaccudukanus OKHCIUTENBHO — BOCCTAHOBUTENBHBIX PEAKIUNA: CAMOOKHUCICHHSI — CAMOBOCCTAHOBIICHUS
peaxkiuu. (IUCTIPOTIOPLIMOHUPOBAHUS), BHYTPUMOJIEKYISIPHOTO, MEXKAaTOMHOTO M MEXMOJEKYISIPHOTO OKHUCIEHUS —
BOCCTAHOBJICHUA.
CocraBiieHHe YpaBHEHHUN OKHCIHUTEIBHO — BOCCTAHOBHUTEIHHBIX peakinil. PacctaHoBKa K03 (UIIMEHTOB
METOJIOM d3JeKTpoHHOro OanaHca. OmnpeneneHue OKHCIUTENed M BOCCTAHOBUTEIEH. 2




Tema 2.9 CoaepxaHue y4yeOHOrO MaTepuaja 6
CBoiicTBa OKCH/IOB, Knaccudukanus HeopraHmdeckux coenuHeHuid. Oxcuipl, ux kiaccupukanus. [mapokcuabl (OCHOBaHWS,
OCHOBAHHIi, KHCJIOT KHCIIOPOICOACpKAIINE KUCIOTHI, aM(poTepHble TuApokcuabl). OcHOoBaHUs, uX Kiaccuduranus. Kuciotsi,
H CcoJIeH B CBeTe ux knaccudukanusa. Coym, ux KiaccuuKarms.
TeOpUuM CriocoObl  MoJTydeHUsi, HOMEHKIJIATypa, (U3WYECKHE M  XMUMHYECKHE CBOWCTBAa OKCHJIOB, OCHOBAHHIA,
JIEKTPOJIUTHYECKOM KHUCJIOT M COJICH,
AUCCOLMALMH. [Tosydenune xJI0pOBOIOPOIA U COJITHOM KUCIOThI, UX CBOMCTBA.
[Tonyyenue aMmMuaKa, €ro CBOMCTBA.
CaMocTosiTeJILHAS padoTa 00V4YalOLIUXCH Bcero: 7,25
1.13yyeHre OCHOBHOHM M JONOJHUTENBHON JUTEPATYpBHI. 2
2.CocTaBUTh CX€MYy T'€HETHYECKOH CBSI3M HEOPraHMYECKHUX COEAMHEHUM. 0,5
3.YrpaxHeHus: XMMUYECKHE IPEBPAICHUs] HEOPTaHMYECKUX COEAVHEHU; 3,5
— Ha COCTaBJICHHWE YPAaBHEHUU HIIEKTPOJUTHUECKON AUCCOLMALMKA MOJIEKYJ 3JIEKTPOJIUTOB H
— HAITMCAaHUIO MOHHO — MOJICKYJISIPHBIX YpaBHEHUH
3. Pabota ¢ KOHTPOJIHPYIOMUMHU TIOCOOHSIMH 0,25
4. Hammcanuwe ypaBHEHWUW peakluil MPEBPAIICHHS YTIIEBOJIOPOJIOB. 1,0
Bcero: 22
B TOM YHUCIIE ay/.
18
Pasznen XuMus 3JIeMEHTOB
U3 HUX
nab.3aH. — 4
cam. pa6.— 4
Tema 2.10 Conep:xxanue y4yeOHOro marepuana 8

O0mme cBeneHus
0 MeTaJjlIax.

TlomokeHrne MeETalJIOB B HepHOHquCKOﬁ CHCTEME XHMHYECKHX DJIEMEHTOB M OCOOEHHOCTH

QJICKTPOHHOI'O CTPOCHUS UX ATOMOB. Merannuueckas CBSI3b. KpI/ICTaJ'IJ'II/I‘ICCKOC CTPOCHUC MCTAJIJIOB.

CpaBHI/ITeHLHa}I XapaKTCpUCTHUKA q)HSI/I‘leCKI/IX U XHMHUYECKUX CBONCTB METAaJJIOB.

Mertanmsl B IIpupoac. O6I_I_II/IC CIIOCOOBI MOJIy4CHUd MCTAJJIOB.

9J'IeKTp0J'IPI3 KaK OKHCJIUTEIBHO — BOCCTAHOBUTEIIbHBIN mponecc. 9JICKTpOJ'IPI3 paciyiaBOB U BOJHBIX
PacTBOPOB SBJICKTPOJIUTOB. HpOI_ICCCBI, MNPpOUCXOOAIIME Ha KaTOAC U aHOJC. KaTOI[—BOCCTaHOBI/ITeJ'IB, aHo
— OKHCIIHUTCIIb.

ypaBHeHI/IH QJICKTPOXUMHUUCCKUX ITPOLECCOB. HOpr,Z[OK BOCCTAHOBJICHUA KaTHMOHOB Ha KaTOAC, MOPAIOK
OKHCJICHHA aHHOHOB Ha aHOJC. HpaKTqucxoe NPUMCHCHUC SBJICKTPOJIN3a.

Ilonsatue o KOppO3HH. Xumu4yeckas Hu QJICKTPOXUMHUYICCKAsA KOPPO3UA MCETAJIOB U CIIJIaBOB. CnocoObl
3alUThl MCTAJJIOB W CIIIABOB OT KOPPO3UH.
H_[eJ'IO‘-IHLIe METaJlJIbl, MICIOYHO3CMCIIbHBIC METAJIJIBI U Mal’HI/II‘/’I, AJIIOMUHMI: TIOJIO)KEHHE B HCpHOZ[quCKOﬁ

CUCTCMC DJJICMCHTOB, CTPOCHUC HX aTOMOB. Haxoxnenue B npupoac, IMOJyUCHHUC. dusnueckue U




XUMHUECKUEe cBoMcTBa. OKCHUJIbI, THIPOKCHU/IBI, COJIM: IIOJYYE€HHUE, CBOWCTBA, IPUMEHEHHUE.
AMQOTepHBIIl XapakTep CBOICTB AJIIOMUHHS W €r0 COEAWHEHHH.

XecTkocTh BOJBI M CHOCOOBI €€ YyCTpaHEHMS.

buonoruueckast ponb Kanus, HaTpus, Kaapuusa. HapolHOX034HCTBEHHOE 3HAYEHHE LICJIOYHBIX,
[IETTOYHO3EMENIBHBIX METAJJIOB, MAarHUS, AIOMHHUS M WX TPOU3BOJIHBIX.

OcoOennoctu crpoenus aroMoB d —oanementoB VI u VIII rpynm. CBoilcTBa XMMHUYECKHUX 3JIEMEHTOB.
KpaTtkue cBeneHus o BaKHEHIIMX COEIMHEHUSAX XpoMa, JKejle3a: OKCHJbI, TMAPOKCHAbI, coyid. Mx
ydacTue B OKHMCIUTEIIBHO — BOCCTAHOBMTEIBHBIX peakuusax. HaxoxaeHue B mpupoje, MoyiydyeHue,
3HauYEHUE.

JlabopaTopHoe 3aHsATHE

N3ydyeHne CBOMCTB METaUIOB M MX coenuHEHMM. [loimyyeHue rupoKCHIOB adtOMHUHHUS U [IMHKA; 2
HCCIIETOBAaHUE UX CBONCTB.
CamocrosiTejpHas padoTa 00y4aouuxest 2
N3yuenne 0CHOBHOI M TONOJIHUTEIIBHOM JINTEPATyphl. YIPAKHEHNS HA COCTABJICHUE YPABHEHUH XUMUYECKHUX 0,5
peakyii OTpakaromUX XUMAYECKHE CBOMCTBA IIEJOYHBIX U IEJOYHO3EMEIbHBIX METAIIJIOB 1,5
Tema 2.11 10

OO0mme cBeneHus
0 HeMeTaJLIax

Coaep:kaHye VieOHOro _mMarepuaJa

[TonoxeHne HEMETAIIJIOB B MEPUOANYECKON CHCTEM, OCOOEHHOCTH CTPOCHHSI HMX AaTOMOB.

DNEeKTPOOTPUIIATEILHOCTh. HemeTamnsl oxkuciauTenu W BoccTaHOBHUTENU. CTPOGHHE MPOCTHIX BEIIECTB.
OO6mrast xapakTepUCTHKa TaJOT€HOB HAa OCHOBAaHWUM WX TIOJIOKEHHUS B TIEPHOJUYCCKON CHCTEME U

CTPOCHHMH aTOMOB. ['aJloreHbI — MPOCThIE BEIIECTBA: CTPOCHHE MOJIEKYJI. XHWMHUYECKHE CBOMCTBA,

MOJydeHUE | TpUMEHEHHe. BakHeWlne COeIMHEHUs TaJlOTeHOB, MX CBOWCTBA, 3HAYEHUE U

npuMeHeHne. ['amorensl B mpupoje. buonornueckas posib.

Yriepon u kpemauii. O01as XapakTepUCTUKA Ha OCHOBAaHUH HMX T0JI0keHus B [leprnoanueckoii cucreme

JI.U.MenpeneeBa u ctpoeHus atoma. [IpocTeie BemecTBa, 00pa3oBaHHbIC 3TUMH d1eMeHTaMU. OKCHIIBI 1

TUAPOKCHU/IBI YIIIepoaa U KpeMHus1. BaxkHelue coyiv yroiabHOM U KpeMHUEBOM KucaoT. CUilMKaTHas

MIPOMBIIIIICHHOCTD.

l"asnorensr. O0Ias XapaKTepUCTHKA raJJOTeHOB Ha OCHOBAHUH UX IMOJIOKeHUs B [lepronnueckoii cucrteme

anemeHToB JI.M1.MeHieneeBa u cTpoeHUst aTOMOB. [ 'alloreHbl — MPOCThIE BEIIECTBA: CTPOEHUE MOJIEKYII,

XUMUYECKHE CBOMCTBA, MOIYYEHUE U TPUMEHEHUE.

Baxneilne coeuHEeHNs raloreHoB, X CBOMCTBA, 3HAUEHUE U TPUMEHEHHUE. ['aloreHbl B IPUPO/IE.

buonornueckas posb rajJoreHoB.

Xanpkorensl. O0IIas XxapakKTepUCTUKA XaIbKOTEHOB Ha OCHOBAaHMHM WX MoJiokeHus B [lepruoandeckoit cucreme

anemenToB J.M1.MeHieneeBa u cTpoeHUsI aTOMOB. XaJlbKOT€Hbl — MPOCTHIE BEIIECTBA. AJIIIOTPOMHUSI.

CrtpoeHue MOJIeKyIl aJULTOTPOTHBIX MOAU(HUKAIUN 1 X cBoiicTBa. [loyueHue u mpuMeHeHne KUCIOpoaa U

cepbl. XalbKOTEeHBI B IPUPOJIE, UX OMOJIOTUYECKAS POJIb.




OnemenTsl VA-rpynmel. O0mIas xapakTepuCcTHKA 3JIEMEHTOB STOU TPYIIIBI HA OCHOBAHWH WX MOJIOKCHHUS B
[Tepuoanueckoii cucreme snementoB J.M.MenneneeBa u crpoenust atoMoB. CTpOeHHE MOJIEKYJIbI a30Ta U
AITOTPOTHBIX MoauduKauii pochopa, ux Gusndeckne 1 XMMUIECKUE CBOMCTBA. BO1OpOIHBIE COCTMHEHMS
aneMeHToB VA-rpynnsl. OKcusl a30Ta

u pocdopa, cooTBEeTCTBYIOMNE UM KHCIOTHL. Coi 3THX KUCIOT. CBOMCTBA KUCIOPOIHBIX COSTMHEHNUN a30Ta
u (ocdopa, uX 3HAYCHHE U IpUMEHEHUe. A30T U Gocdop B mpupoe, uX OHOJOTHICCKAS POJTb. DIIEMEHTHI
IVA-rpynmer. O0miast XxapakTepuCTHKA 3JIEMEHTOB 3TOU TPYIIITBI HA OCHOBAaHHH WX ITOJIOKCHHS B
[Tepuonnueckont cucreme rnemeHToB J.M.MenpeneeBa u CTpO€HHsI aTOMOB. YTJIEPOJ U €r0 aJTIOTPOIIHS.
CBoiicTBa aJUTOTPOITHBIX MOAUUKAIINI YTriIepoa, UX 3HaueHue U puMeHeHue. OKCUIBI ¥ THIPOKCHIBI
yIIIepo/ia U KpeMHHUS, X XUMHYEeCKue cBOKcTBA. CONM YyroJIbHOW U KPEMHHUEBBIX KUCIIOT, UX 3HAYEHUE U
MIPUMEHEHHUE,

JlabopaTopHoe 3aHsTHE 2
N3ydeHne CBOWCTB HEMETAIOB U UX COEAUHEHUM.

KoHnTposnbHas pabota

CamocTosiTe/ibHasi pad0Ta 00YYAKOIIMXCH 2

N3ydeHne 0CHOBHOM W IOTIOJTHUTEIBHOM JIMTEPATYPhl. Y IPAKHEHUS HA COCTABJICHUE YPABHEHUI XUMUYECKUX 1

peaKrii OTPaXKAIIUX XUMHUYECKHE CBOMCTBA P-371eMEHTOB, XaJIbKOTE€HOB 1




I1l. YYUEBHO-METOJJNYECKOE U MATEPUAJIBHO-TEXHHUYECKOE
OBECHEYEHHUE OBPA3OBATEJBHOM JEATEJBHOCTH
3.1.YYEBHO-METOJNYECKOE OBECIIEYEHUE

OcHOBHBIE HCTOYHHKH

1. Pyosumuc I. E., @ervoman @.I'. Xumus. y4eOHUK i1 0O0IIe00pa3oBaTeIbHBIX
opraHuzaiuii: 6a30BbIil ypoBeHb . MockBa, [Ipocsemenue, 2018 — 224 c.

2. I'abpuenan O.C, Ocmpoymos U.I'., Ocmpoymosa E.E. u op. Xumus nisa npodeccuit u
CIIEIUAIBHOCTEN €CTECTBEHHO-HAYYHOTO MpOQuis: YUeOHHK ISl CTYH. YUpEexKIACHUU
cpen. npod. oopazoBanus. MockBa, Axanemusi. 2018. — 336c¢.

I_[OHO.TIHI/ITC.]'II:HBIG HCTOYHHUKMNU .

1. Eeopos A.C., Illaykas K.II., Heanuenxo HM., u op. Penetutop 1mo Xumum.
PoctoB-na-/lony. ®enukc. 2019. —768c.

2. Epoxun IO.M. Xumus (nns CIIO). Mocksa: Akagemus. 2018. —400c.

3. Ilycmosanosa JI.M., Huxanoposa U.E. O6mas xumus (ans CI1O). PocToB-Ha-
Hony. ®enukc. 2018. —478c.

4. babroe A.B. Heopranudeckas u oprannyeckas xumus / babkos A. B., bapaGanosa
T.U., ITonkoB B.A. Mocksa : [ DOTAP-Menaua, 2018. —384c.

CnpaBouyHasi JuTepaTypa:

1. Ceuxo O.U. KapMaHHBIN CHpaBOYHUK TI0 XUMHH (cepusi: bubnnoreka
mKkonbHUKA). PoctoB-Ha-/lony. ®enukc. 2019r. 217 c.

2. HaconoBa A.E. Xwumus B TabGnunax. 8-11 kmaccel. CipaBouHoe mocobune.MockBa:
[poda: 2019. -96 c.

3. UBanoB B.T'., I'eBa O.H. Xumus B popmynax. 8-11 knaccel. CipaBoyHbIE
matepuaibl. Mocksa: [Ipoda 2018 r. — 160c.

HNuTepHer — pecypcesbi:

1. http://www.hemi.nsu.ru/ - «OcHOBBI XUMUN». DJICKTPOHHBIA YISOHUK

2. http://college.ru/chemistry/ - 31eKTpOHHBINA y4eOHHUK JIJISI CPETHEH IIIKOJIBI.

3. http://school-sector.relarn.ru/nsm/chemistry/Rus/dload.html - oGy4arorime

POrpaMMBbI 10 XUMUH.

4. http://www.alhimik.ru/ - Yaurtento xumuu. CripaBoYHHK (09CHB O0JIbIIAs MTOA00PKa

Ta0JIUI U CIPABOYHBIX MATEPUAJIOB).

5. http://www.chemexperiment.narod.ru/ - cait mox Ha3BaHHEM "DKCIIEPUMEHTAIbHAS

XuMus"

6. http://www.chemistry.ru/- ITHTepakTUBHBI KypCc XHMHH, BKIIOYAIONINN YUICOHUK,
0O0JIBIIIOE KOJMYECTBO MOJEICH M JICMOHCTpAIUi, CIIPAaBOYHBIC MaTEpUAJIbI,
TECTUPOBAHUE.



http://www.labirint.ru/series/4146/
http://www.labirint.ru/series/4146/
http://my-shop.ru/shop/producer/736/sort/a/page/1.html
http://www.chemistry.ru/

3.2 MATEPUAJIBHO TEXHUYECKOE OBECIIEYEHHUE

Oobopyoosanue yuedonozo kabunema:

1.

ANl

[lepuonanueckas cuctema snementoB JI.M.MenneneeBa (Ttabiuna).
DNEKTPOXUMUYECKUNA DSl HANPSHKEHUA MeTayuioB (Tabnuua).
Tabmuma «PacTBOpUMOCTh coJiei, OCHOBaHWN, KHUCJIOT B BOJE».
Tabnuma «ONeKTpOoOTPHUIIATETPHOCT, HEMETAJIOBY.

Tabnuupl mo oOuied, HEOPraHUYECKOM M OPraHuYeCKOM XHUMUHU.
MukpoTabauubl.

Texnuueckue cpeocmea 00yuenus:
1. Kommnbtotep (HOYTOYK);
2. MynpTUMenviiHasi yCTaHOBKa;
3. DkpaH.
4. BuneounbMbl (37€KTPOHHBIE MPE3EHTAIUN).

Obopyooeanue nabopamopuu u padoyux mecm:

P AR ADE PO — 0P AN R W~

AN B~ W

IIpubopsl, anmapatypa, MHCTPYMEHTbI
Amnmapat sl AUCTHIUIALMU BOJBIL.
ApeoMeTphl.
bans Bonpsgnas.
Becol Texnuueckue u yuyeOHble. PazHOBECHI.
Mukpockon OHOJOTUYECKUH.
O3zoHnarop.
[IpuGop 151 OMBITOB C BIEKTPUUECKHUM TOKOM.
[TpuGop 11 OKUCIEHMS] CIUpPTA B aJbJCTH/I.
[TpuGopsl Ay MOTYYEHHUS Ta30B.

. [Ipubop 11 cuUHTE3a COJSTHOW KHCIIOTHI.

. [IpubGop nnst symeKkTponm3a COJEH.

. llxad CymuabHBIA IIEKTPUYCCKHUH.

. OrHeTyIINTEND.

. Cetkn acbecTupoBaHHbIC.

. CiupTOBKH.

. llItaTuBBl MeTaNIUYeCKWe ¢ HAOOPOM KOJEI[ M JIAToK.
. lItatuBbl A58 mpoOOUPOK.

. TepMOMETPBI XMMHUYECKUE.

Ilocyna m BcmomMorartejlbHble MaTepPHUAJIbI
AnnoHxu.
bropetku.
Boponku nmaGopaTopHbI€ pa3HBIX IHAMETPOB.
BeimaputenbHble YallKy.
KanenbHUIBI 111 MHIMKATOPOB.
Konosr Mepusie ( 25mm, 50mm, 100ma, 200mum, 250mm, 500w )



7.

8.

9.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

Konosr konmueckue (50mm, 100mm, 250mm, 500mm)

Konbsr mmockomonnsie ( SOmut, 100w )

JlomaTku CTEKJISITHHBIE TJIa3HBIC.

MeH3ypKkH CTEKIISTHHBIE.

HabGop y310B u pgeraneid ajisi U3rOTOBICHHS] MOJENEH.
[Munerku rpamyupoBanubie ( Imu, 1,8mi, 2mm, 4,5mum, Smi, 10m1)
[Iunerku ria3HeIe.

IIpenmeTHBIE CTEKIA.

[TpoOupku rpagyupoBanHbie n xumudeckue (I1X-14, T1X-21).
CrakaHbl XUMHYECKUE U MEpPHBIE.

Crynku ¢dapdopoBsbie.

Turnmu ¢papdpopoBbie U Kene3HbIE.

TpyOku CTEKJISHHBIE Pa3HBIX JHAMETPOB.

Yamku Ilerpu.

Yamky BbITTapUTEIbHEIE.

Hunmuuaaper mepubie ( 25mi, 50mut, 100mm, 250mm, 1000wt )
DKCHUKATOP.

Hepxxarenu st TpoOUPOK.

TurenbHbIe UIUTIIIHL.

[Inarenn MeTalIu4YecKHe.

IInHUETEL.

Kapanmamm no crekiy.

XuMHYeCKHe P€aKTHBbI, HHAUKATOPLI:

COTJIaCHO Y4YeOHOM mporpamme.



V. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O
NPEAMETA

KOHTpOJIL H OHEHKa pPC3yJIbTAaTOB OCBOCHHUA IIPCIMCTAa OCYIICCTBIIACTCA
MpernoaaBaTcjicM B IIPOUCCCC MPOBCACHUA TCCTUPOBAHMS, YCTHBIX U IMCbMCHHBIX OTBETOB

CTYACHTOB Ha BOIIPOCBI, a TaKKC  BbIIOJHCHHA O6y‘laIOIHI/IMI/IC$I HpO6J’ICMHO-

MO3HABATEIbHBIX 3a/IaHUM, TPAKTUYECKUX U JTA0OPATOPHBIX padoT

Pe3yabTaTnl 00yueHusi (OCBOCHHbIC YMEHUS,
YCBOCHHbIE 3HAHUA)

DopMbI U METOAbI KOHTPOJIS U
OLICHKH Pe3yJIbTATOB 00Y4eHUsI

JIMYHOCTHBIX:
- YyBCTBO FOPJIOCTH M YBOKCHUS K UCTOPUU U
JTOCTIKEHUSM OTEYCCTBEHHON XUMHUUYECKOU HAYKU;
XUMHYECKU TPAMOTHOE ITOBE/ICHUE B
po(eCCHOHATBLHOM JIEITeIbHOCTH U B OBITY MPH
oOpaIieH! ¢ XAMUYCCKUMH BEIIECTBAMH,
MaTeprualaMH U TIPOIECCaMH,

- TOTOBHOCTb K IPOJIOJDKCHHUIO 00pa30BaHUs U
TOBBIIIICHUS KBATH(PUKAIUKA B H30PaHHOMN
npo¢eCCUOHATBHON ACSITETFHOCTA U O0BEKTUBHOE
OCO3HAHUE POJIM XUMHYECKUX KOMITETEHITUH B 3TOM;
- YMEHHE UCTIOIB30BATh JIOCTI)KECHHUSI COBPEMEHHOM
XUMHAYECKON HAYKU U XUMUIECKUX TEXHOIOTHH IS
TIOBBIIICHUsI COOCTBEHHOTO HHTEJIEKTYAIBHOTO
Pa3BUTHSA B BEIOpaHHON MPOGEeCCHOHATBHOM
JEeSTSILHOCTH

OreHka pe3ynbTaTOB 00yUEHUS
Ha ayJAUTOPHBIX 3aHITUAX U TPU
BBITIOJTHEHUU CAMOCTOSITENIbHBIX
paboT B ycTHOH (hopme

O1ieHKAa BBIITOJIHEHUS
HCCJIE0BATEIBCKON U MMPOECKTHOM
JESITEILHOCTHU

MeTanpeaMeTHbIX:

- UCTIOJIb30BAaHUE PA3JIMYHBIX BUIOB
IT03HABATEJILHOM JIEATEILHOCTH U OCHOBHBIX
HMHTEJUICKTYaJbHBIX Orepanuii (MOCTaHOBKH 3a/1a4H,
dbopMyITHpOBaHUS THIIOTE3, aHAIN3a U CHHTE3A,
CpaBHEHUs, 0000IICHMS, CUCTEMATU3ALINH,
BBISIBJICHUS TIPUYMHHO-CJICICTBEHHBIX CBA3EH,
ITOMCKa aHAJIOTOB, (DOPMYITMPOBAHUS BBIBOJIOB) IS
pelleHus MOCTaBICHHOM 3a/1auu, TIPUMEHEHHUE
OCHOBHBIX METOJIOB TTO3HAHU (HAOII0/ICHUS,
Hay4YHOT'0 KCIIEPUMEHTA) JJIsl U3YUCHUS PA3TMIHBIX
CTOPOH XMMHUYECKUX 00BEKTOB U MPOIIECCOB, C
KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh CTAJIKUBATHCS
B npodecCUOHANIbHOM cdepe;

- HCTIOJTb30BaHUE PA3TUYHBIX HCTOUYHUKOB JIJIS
MOJTy4EeHUSI XUMUYECKON nHPOopMaIui, yMeHHUe
OIIEHUTH €€ JOCTOBEPHOCTH ISl JOCTHIKECHUS
XOPOIINX Pe3yJbTaTOB B MpodeccuoHaabHol chepe;

Orenka pe3ynbTaToB 00yUeHUs
Ha MPAKTUYCCKUX 3aHATUSAX B
YCTHOM ¥ TUCBMEHHOM (hopmax

OrneHka pe3yiabTaToB OOYUYEHHS
Ha ayJAUTOPHBIX 3aHATHAX U TIPH
BBITIOJTHEHUN CaAMOCTOSITeIIbHBIX
pabot B ycTHOU (popme




B mom uucne ynusepcanvnwvie yuednvle oeiicmeus:

Pezynamusnvie

CaMOCTOSITEIbHO ~ OMNpEAENsATh  LeNd,  3aJaBaTh
napamMeTpbl M KPHUTEpUH, IO KOTOPBIM MOXHO
OIpeENUTh, YTO LENb JIOCTUTHYTA.

CocraButh U (OpMyIUPOBATH COOCTBEHHBIC 3a/1auu
B 00pa3oBaTeNbHOW MAESITENIbHOCTH M KU3HEHHBIX
CUTYaLUSIX.

BoiOupaTh myTh JOCTHXKEHUS L€, IUIAHUPOBATH
pelIeHHe TMOCTABJICHHBIX  3a/a4, ONTHUMU3UPYS
MaTepHalibHbIe 1 HeMaTepUallbHbIE 3aTPaTh.
OpranuzoBbiBaTh 3(PQGEKTUBHBIA TOUCK PECYpPCOB,
HEOOXOJMMBIX JJIsl JIOCTHKEHHS TOCTaBJIEHHBIX
LEJH.

ConocTaBisrth MOJTyYEHHBIH pe3ynbTar
JIeSITEIBHOCTH C TIOCTAaBIICHHOM 3apaHee LEeNbio.

[Touck napopmanuu B
MPEANONIaracMbIX UCTOYHUKAX,
B3aUMOKOHTPOJIb, JUCITYT,
B3aMMHBIA JUKTAHT

Ilo3nasamenvuvie

HckaTe 1 HaxoaUTh 00OOIIEHHBIC CIIOCOOBI PEIICHUS
3a7a4, B TOM 4YHCJIE, OCYIIECTBIIATH Pa3BEPHYTHIN
WH(OPMAIMOHHBIN MOUCK U CTaBUTh Ha €r0 OCHOBE
HOBBIC (YueOHBIC U MMO3HABATEIbHBIE) 3aa4H.
Haxomuth 1 mpoBOAUTH KPUTUUECKHE apTyMEHTHI B
OTHOLIEHUHU JCUCTBUM H CYXACHUU JPYroro;
CIIOKOWHO W pPa3yMHO OTHOCHUTHCS K KPHUTHYECKHU
3aMEYaHHUSIM B OTHOIICHUH COOCTBEHHOTO CY KJICHUSI,
paccMaTpuBaTh HX KaK pecypc COOCTBEHHOTO
pa3BUTHA.

Brixomute 3a paMKu TpeaMeTa M OCYIIECTBIISTH
IieJICHANIPaBJACHHBI  MOUCK BO3MOXHOCTEH st
IIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS.
BricTpanBaTh HHIUBHIyATBHYIO 00pa30BaTEIBHYO
TPaeKTOPHIO, YIUTHIBASI OTPAHUYEHHUS CO CTOPOHBI
JPYTUX YYACTHUKOB M PECYPCHBIC OTpaHUUYCHUS.

CocraBienue miaHa OTBCTA,
COCTAaBJICHHC CHHKBeﬁHOB, IIOHUCK
JJUMIIHETO, COCTABJICHHUC CXEM —
OITI0pP, COCTABJICHHUC U
PaCIIO3HaBaAHUC JUarpaMm.

KOMMyHuKdmuGHble

OcCy1ecTBIATh AETOBYH0 KOMMYHHKAIUIO KaK CO
CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTpH
00pa3oBaTeNbHOI OpraHu3alMy, TaK U 3a €€
npeaesiaMu), MoA0upaTh MapTHEPOB ISl IEIOBOM
KOMMYHUKAIIUU UCXO0/Is U3 COOOpakeHU
Pe3yabTaTUBHOCTH B3aUMOJEHUCTBUH, a HE JINYHBIX
CUMITIaTHH.

[Ipu ocymiecTBIEHNH IPYNIOBOIl pabOTHI OBITH KaK
PYKOBOIMUTENEM, TaK U WICHOM KOMaHbI B Pa3HbIX
poJIsiX (reHepaTop ujei, UCIIOJHUTEND,
BBICTYHNAIOIINMA, SKCIIEPT U T.[I.).

KoopanHaupoBath U BBINOJIHATE pabOTy B YCIOBHIX

CocraBinieHue 3aJlanuil napTHEDY,
OT3bIB 32 pabOTy TOBApHIIIA,
COCTaBIIEHNE KPOCCBOP/IOB.
«Onuum ycTHo...»,
«OOBsCHH...»




peaIbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aNMOJIEUCTBUS.

— Pa3BepHyTO, JOTMYHO M TOYHO HU3J1araTh CBOK TOUKY
3peHUsI U UCIIOJIb30BATh aJIEKBATHBIX (YCTHBIX U
MMHCbMEHHBIX) SI3BIKOBBIX CPE/ICTB.

— Pacno3HaBaTh KOH(QIMKTOTEHHBIE CUTYAIUH U
MpeA0TBpAIaTh KOH(MIUKTHI O UX aKTUBHOM (a3sl,
BBICTPAMBATh JICTIOBYIO U 00pa30BaTEIbHYIO
KOMMYHHUKAIIMIO, N30erasi JMYHOCTHBIX OLIEHOYHBIX
CY>KJICHHM.

npeaMeTHBIX:
- c(OpMHUPOBAHHOCTH MPE/ICTABICHUN O MECTE
XUMUU B COBPEMEHHON HAyYHOU KapTUHE MUPA;

- IOHUMAaHUE POJIU XUMUU B (POPMHUPOBAHUU
Kpyrosopa U (pyHKIIMOHATEHON IPAMOTHOCTH
YeJIoBeKa JJIsl PEIICHUs MPAKTHUYECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJIATAIOIIUMH XUMHUYECKUMHU
MOHSTUSAMH, TCOPUIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMH;

- YBEPEHHOE MOJb30BAHNE XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJINKOW;

- BIaJIEHUE€ OCHOBHBIMHU METOJAaMH HAYYHOTO
MO3HAHUSI, UCTIOJIb3YEMbIMU B XUMHUM:
HaAOJII0/IEHUEM, ONMCAaHUEM, U3MEPEHUEM,
AKCIIEPUMEHTOM;

- yMeHHe o0pabaThIBaTh, 0OBSICHATH PE3YIbTAThI
MIPOBEJICHHBIX OINBITOB U J€JaTh BHIBOIBI;

- TOTOBHOCTH U CITOCOOHOCTh MPUMEHSATHh METO/IbI
MO3HAHUS MPU PEIICHUH NPAKTUYECKUX 3a]1a4;

- ¢c(pOpMHUPOBAHHOCTh YMCHUS J1aBaTh
KOJINYECTBEHHBIE OIIEHKH U MPOU3BOJIUTH PACUEThI
10 XUMHYIECKUM (HOpPMYJIaM B YPAaBHCHUSIM;

- BJIAJICHHEC TIPaBUJIaMU TEXHUKHU OC30MIaCHOCTH MPHU
HCIIOJIb30BAHUN XUMHYCCKHX BEIIECTB;

- ¢c(OpMHUPOBAHHOCTH COOCTBEHHOM MTO3HITUH 110
OTHOIIICHHUIO K XUMHYECKON nH(popMaImw,
MOJTy4aeMOM U3 Pa3HbIX HICTOYHUKOB.

OHCHKa YMCHUS HA ITPAKTHYCCKHUX
3aHATUAX U HA I[I/I(I). 3a4CTC

OreHka pe3yabTaTOB 00yUEHUS
Ha ayJIMTOPHBIX 3aHATUAX U TPU
BBITIOJITHCHUY CaMOCTOSTEIIBHBIX
paboT B yCTHOW M MUCEMEHHOM
dbopme , 1abOpaTOPHBIX U
MPaKTUYECKUX paboT Ha aud.
3aueTe

OueHka npu peleHuu
POOIEMHBIX U paCUETHBIX 3a71a4

OueHka yMEeHUs Ha MPAKTUYECKUX
1 J1a0OPATOPHBIX 3aHATUIX

OreHKa yMEHUS Ha MPAKTHISCKUX
3aHATUSAX U HA qud. 3a9eTe




N Ok wWNE

IIpumepHbIe TeMbl HHAUBUAYAJIBHOI0 MIPOEKTA

JlexapcTBEeHHBIE paCTEHUS KaK allbTepHAaTHBA (DapMalleBTUUECKUM TperapaTam.
[Ipumenenune buornosrmepoB B MEIUIMHE.

[IpoTuBOBHUpYCHBIE CPEACTBA.

[IpoTBOMH(DEKIIMOHHBIE CPEJCTBA.

BnusiHue sHEepreTHUeCKUX HAIMUTKOB Ha JIeWCTBUE (DEPMEHTOB.

Bona — MCTOYHMK KU3HU U 03[I0POBJICHHUS JIOICH.

Bona — ynuBepcanbHbIN OMOPAaCTBOPUTEIND

Bpennoe Bo3neiicTBue TabauHON MPOAYKIIMU HA KUBBIC OPTaHU3MBI.
['emorI00MH U €ro poJsib B OpraHu3Me

UccnenoBanue copOIMOHHBIX CBOMCTB 0BOIIEH U (DPYKTOB 1O OTHOIICHUIO K HOHAM
TSKEJIBIX METAJVIOB B UCKYCCTBEHHO CO3JJaHHOM JKEJIYJIOUHOM Cpelie.
Penentel KpacoThl riazaMu XMMHUKa

Conp — 6€3 BUHBI BHHOBATAS.

ParnmonanbHoe nuTanue (BUTAMUHBI U MUKPODJIEMEHTHI)

Cgeua - n300peTeHHE Ha BCE BpEMEHa.

CexpeTbl 0€5103y0011 yIbIOKH

CuMnaTthdeckue YepHua.

XuUMUs CO3UIAIONIAS ¥ pa3pylIaloNias OpraHu3M 4esloBeKa (Ha mpumepe
HApKOTHUYECKUX CPEJICTB).

Uto comepkUTCs B Halike yasi?

S bl u IpOTUBOSI IS,

HccnenoBanue opraHoienTHUeCKuX U (PU3NKO-XUMUYECKUX MTOKa3aTesei
CIIMBOYHOTr0 Macia

HccnenoBanne kayecTBa MIOKOIaAa

Yail — 3HaKOMBIA HE3HAKOMEI]

Men u ero 1moJsie3Hbie CBOMCTBA

Tembl HHAMBUIYAJIHLHOI0 MPOEKTA MO YUeOHOMY NpeaMeTy « XuMH»

KecTkocTh BOJBI U €€ BIMSIHUE HA OPTaHU3M YeJIOBEKA.

OmnpenencHue GU3NKO-XUMHUYECKUX TTOKa3aTeIeH KauecTBa MOJIOKA.
XHUMHUUYECKHUM COCTaB YUIICOB.

Hamutokx «Coca-Cola» - 1 MaJILIMH JI03aMH.

Binusinue opraHM4ecKux KUCJIOT Ha MHUIIEBBIE TPOAYKTHI.

XHUMHS B )KUBOIIHCH.

AHTHOMOTHKHU — CIIACEHUE YEJIOBEUECTBA.

N3ydenne kauecTB ¥ CBOMCTB MIOKOJIada MTOCPEACTBOM XMMUUYECKOT'0 aHaJH3a.






