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1. IOACHUTEJIBHASA 3AIINCKA

[Iporpamma yueOHOM TUCUUILTUHBI « XUMHUs pa3padOTaHa Ha OCHOBE:

dbenepaibHOrO TOCYJIApPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHApPTa CPEIHEro
obmero oopazoBanus (nainee — DI'OC COO);

OPUMEPHOW OCHOBHOM 00pa3oBaTEeNIbHOM MPOrpaMMbl CPEIHEro OOIIero
obpazoBanus (nanee — [IOOIT COO);

denepanbHOrO TOCYAAPCTBEHHOTO O0pPa30BAaTEIBHOTO CTaHAApTa CpPEIHEro
npodeccuorampHoro obpaszoBanus (manee — OI'OC CIIO) 33.02.01 dapmarius,
YTBEPKIACHHBIN NTpuKa3zoM Munucrepctsa npocsemenuss PO or 13 wmroma 2021 r.
N 449.

ydaeOHoro 1iaHa mo crnernuanbHoctu/mpodeccuu 33.02.01 dapmanus;

pabodeil mporpaMMbl BOCIUTaHHUS 10 crnernuainbHocTu/mpodeccun 33.02.01
dapmanus

[Iporpamma y4ueOHON TUCHUILTUHBI «XUMHS» pa3zpaboTaHa B COOTBETCTBHUH C
Konuenmueit mnpenonaBanus 00IIe00pa3oBaTEIbHBIX JUCHMIUIMH C  YYETOM
npo(hecCHOHAIBHOM HAIPaBIEHHOCTH MPOrpaMM CpPEIHEro MNpo¢eCcCHOHAIBLHOIO
oOpa3oBaHuUs, peaJln3yeMblx Ha 0a3e OCHOBHOro oOiiero o0Opa3oBaHuUs,
YTBEPXKICHHOW  pacrnopsbkeHneM  MuHucTepcTBa npocBemeHuss  Poccuiickon
@enepanun ot 30.04.2021 Ne P-98, Ha ocHOBanmm nucbMma JlemaprameHTa
roCyJIapCTBEHHOM MOJIUTUKH B cepe cpeaHero npohecCHOHAIBHOTO 00pa30BaHUs U
npodeccuoHalbHOTO  0o0y4yeHus MuHucTepcTBa  mpocBenieHus  Poccuiickoit
®enepanun ot 30.08.2021 Ne 05-1136 «O HanpaBieHMH METOAUK MPETIOJABAHUSY.

Coneprkanue pabodeil mporpaMmbl O JUCIUIUIMHE « XUMHUSD» pa3paboTaHO Ha
OCHOBE:

CUHXpOHU3auu oOpazoBarenbHbIX pe3yiabTaToB OI'OC COO (JIMYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) u GI'OC CIIO (OK, TIK) ¢ yyetom mpoduibHON
HaIpaBJICHHOCTH NMPOQECCUu/ CreruaIbHOCTH;

WHTETpald U TPEEMCTBEHHOCTH COJIEPKAHUS MO IUCLHUIUIMHE «XUMUSD» U
coJiepKaHus yueOHBIX JUCIUIUINH, Tpodeccuonanbubix Moayieir @I'OC CIIO.

1.1. MecTto y4eOHOH JUCUMIUIMHBI B  CTPYKType  OCHOBHOM
00pa3oBaTeJbHOM POrPaMMBbI:

YyeOHasi MUCHHMIUIMHA «XUMHS» HU3y4aeTcs B 00IIeoOpa3oBaTEILHOM ITHKIIE
OCHOBHOM  00pa30BaTeIbHOM  MPOTrpaMMbl  CPEAHETO  MPOQPECCHOHAIBHOTO
obpazoBanusg (mamee — OOIlI CIIO) mo cmnemmanpHOCTH/TIpodheccun 33.02.01
@dapmarnusi Ha 0a3e OCHOBHOTO OOIIEro OOpa30BaHUSl C TMOJYYEHHUEM CPETHETro
oO1ero o6pazoBaHwsl.

Ha u3ydenne mucruminHbl «XuMus» 1o crnenuanbHoctu/mpodeccuu 33.02.01
@dapmanus  otBoguTcs 142 Yaca B COOTBETCTBHM C YYEOHBIM IIJITAHOM  TIO
cnenuanbHOocTH/Tpodheccuu 33.02.01 dapmarnus.

B nmporpamMmMe TeopeTHUeCKHE CBEIACHUS JOMOJHSIOTCS JIabOpaTOpHO-
MPAaKTUYECKUMH  3aHSATHUSAMH B COOTBETCTBHM C  Yy4eOHBIM  IUTAHOM  TIO
crenuaibHOCTH/ PO eCCUu.


https://base.garant.ru/402631222/

[Iporpamma cOnepKUT TEMATUYECKUI TUIAH, OTPAXkKAIOIUN KOJINYECTBO YaCOB,
BBIICIIIEMOE HA U3YYCHHUE PA3/CIIOB U TEM B PAMKAX JUCLMIUIMHBI « XUMU».

KOHTpoJIb KauecTBa OCBOEHUS JUCLHUIIIMHBI « XUMHUSD IPOBOJUTCS B MPOLECCE
TEKYLIEro KOHTPOJIA U IIPOMEKYTOUHOM aTTECTALMH.

Texymuii KOHTPOJIb TPOBOJUTCS B MpEAEIax yueOHOTO BPEMEHH, OTBEIEHHOTO
Ha JVCLMIUIMHY, KaK TPaJIULMOHHBIMU, TAK 1 HHHOBAIlMOHHBIMU METOJIaMH, BKIIFOUAst
KOMIIBIOTEPHOE  TECTUPOBAaHHUE. Pe3ynbTarsl  KOHTPOJISI  YYWMTBIBAKOTCS  IIPHU
ITOJBEICHUH UTOTOB 110 JUCLUILINHE.

[TpoMexyTouHass arrecTalusi TPOBOAUTCA B (opMe SK3aMeHa IO HTOTaM
W3YYCHHUS TUCLUILINHEI.

1.2. Hean u 3aaa4u y4eOHOM JUCHHUILITHHBI

Peanuzanust mporpaMMbl y4eOHON JUCHUIUIMHBI «XUMUsS» B cTpykType OOII
CIIO nampaBiieHa Ha TOCTHKEHHUE 1EJIH T10:

ocBoeHMIO 00pazoBaTesbHbIX pe3ynbTatoB GI'OC COO: nuunoctHbie (JIP),
metarnpeametasie (MP), npenmernsie yriryonennoro yposas (I1Py),

MOJATOTOBKE OOYYaOIIUXCA K OCBOEHUIO OOIUX U MPOPECcCHOHATBHBIX
kommereHiui (mamee — OK, IIK) B coorBerctBun ¢ ®I'OC CIIO mo cnenuaibHOCTH
33.02.01 ®apmanus
B coorBerctBum ¢ IIOOII COO coxpepxxanue mnOporpaMmbl HaIpaBICHO Ha
JTOCTUKEHUE CIEAYIOUIUX 3a/1ay:

— CrocoOCTBOBaTh  (POPMHUPOBAHUIO MPEJACTABICHUM O MECT€ XUMHH B

COBPEMEHHOM HAay4YHOW KapTHUHE MHpa; MOHUMaHUE POJIM XUMUU B (HOPMHPOBAHUU

Kpyro3opa v (pyHKIIMOHAJILHON IPaMOTHOCTH YeJIOBEKA ISl PEIICHUS MPAKTHUYECKUX

3a/1ad;

— CIoCOOCTBOBATH OBJIaICHUIO OCHOBOTIOJIATalO MU XUMHUYECKUMU

MOHATUSIMU, TEOPUAMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMU; YBEPEHHOMY IOJIb30BaHUIO

XMMHUYECKOU TEPMUHOJIOTUEN U CUMBOJIMKOW;

— CIIOCOOCTBOBATh OBJAJCHUIO OCHOBHBIMM METOJAaMU HAyYHOTO IO3HAHUSA,

WCIOJB3YeMbIMU B XHMHUU: HaOJIOJICHHE, OINHCAHUE, H3MEPEHHE, SKCIECPUMEHT;

YMEHHIO 00pabaThiBaTh, OOBSICHATH PE3YJIbTaThl MPOBEIACHHBIX OMBITOB M JejiaTh

BBIBO/IbI;

— dbopmMupoBaTh TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSITh METO/IbI TTO3HAHUS TIPU

pelIeHnH MPaKTUYECKUX 3a/ady;

— dbopmMupoBaTh YMEHHUS J]aBaTh KOJUYECTBEHHBIE OIIEHKH U MPOBOJIUTH PAcueThl

0 XUMHUYECKUM (OpMyJiaM B YpaBHEHUSIM;

— CIIOCOOCTBOBATh OBJIQJICHUIO TIPABWJIAMH TEXHUKH O€30MaCHOCTH TpH

HCTIOJb30BaHUN XUMHUUYECKUX BEILIECTB;

— dbopMupoBaTh COOCTBEHHYIO TO3UIIMI0O 110 OTHONICHUID K XUMHUYECKON

uH(DOpMaIUH, OTy4aeMOr U3 Pa3HBIX HCTOYHUKOB;

— CIoCOOCTBOBAaTh (POPMUPOBAHUIO Y OOYYAIOIIUXCS 3HAHUM O COBPEMEHHOU

€CTEeCTBEHHOHAYYHOM KapTUHE MUPA U METOJIaX XMMUYECKON HAYKH;

— CIIOCOOCTBOBATh  MPUOOPETEHHIO OOYYAIOIIMMHUCS YMEHHH  MPUMEHSTH

MOJTyYEHHbIC 3HAHUS JJIi OOBSCHEHHS SIBICHUN OKPYXKAIOIIETO MHUpPa, BOCIPHUSTHUS
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uH(pOpMAIIMM  €CTECTBEHHOHAYYHOTO0 M CHeluaibHOro  (mpodeccruoHaIbHO
3HAYUMOI0) COJIEPKAHUS;

— CIIOCOOCTBOBATh PA3BUTHUIO Y 00YYAIOUIUXCSI MHTEIUIEKTYaJIbHBIX, TBOPUYECKUX
CIIOCOOHOCTEM M KPUTUYECKOTO MBIIUICHUS B XOJ€ MPOBEACHUS HCCIEIOBAaHUM,
aHaJM3a ABJICHUHN, BOCIIPUATHS U UHTEPIIPETALIMA XUMHUECKON HHPOPMAITHH.

B npouecce ocBoeHUs — OUCHUIUIMHBL  «XUMHUS» Yy  00Yy4YarOIIMXCS
I[eJICHANPABICHHO (OPMUPYIOTCS YHUBEpPCAlIbHBIC ydeOHBIC IEHCTBHS (manee —
YY), Bxmouas QopmMupoBaHHME  KOMIIETEHIIMA B  oOjmacTd  ydeOHO-
UCCIIEIOBATENIbCKON M TMPOEKTHOW JEATENbHOCTH, KOTOPbIE B CBOIO OYEpedb
00ecreynBaoT MPEEMCTBEHHOCTh (QopMupoBaHusi ob6mumx komneteHmin OI'OC
CIIO.

dopmupoBaHue YV OPUEHTHUPOBAHO Ha npodeccruoHanbHOe
CaMOOTIPE/ICIICHHE 00YYaIOIUXCs, pa3BUTHE 0A30BBIX YMPABICHUYECKUX YMEHUH IO
MJIAHUPOBAHUIO U MPOEKTUPOBAHUIO CBOETO MPOGECCHOHAIBHOTO Oy AYIIETO.

1.3. OOmasi XapakTepucTUKAa Y4eOHOH TUCITUTIIMHBI

JuctumnnmHa «Xumus» no cneruanbHocty 33.02.01 dapmanus n3yyaeTcs: Ha
yriayOJeHHOM YPOBHE.

JucruminHa « XUMUsSD» UMEET MEKIUCIUTITHHAPHYIO CBSI3b C TUCHUTUIMHAMU
0011e00pa30BaTeNbHOTO U AUCIHHUILIMHAMU olmenpodeccruonansHoro nukia: OI1.07.
«AHAIUTUYECKAS] XUMUS», a TAKKE MEXAUCIUIUIMHAPHBIMU Kypcamu (manee - MJIK)
npodeccuonanbHoro mukia MJK 02.02. KonTponbs KayecTBa J€KapCTBEHHBIX
cpeAcTB U mpodeccuoHabHbIMU MoaysiMu (nanee — 1IM) TIM.02. UsrotosieHue
JIEKapCTBEHHBIX (OPM U TMpoBelaeHUE OO0S3aTCIBHBIX BHUIOB BHYTPHANTESYHOTO
KOHTPOJISI.

JMucuumirHa «XUMHS» HMEET MEXKIUCHUIUIMHAPHYIO CBSI3b € Y4eOHOM
nucuuIuIinHOn «O01me KoMmeTeHIMu npodeccruonaiay o0ienpodecCuoHaIbLHOTO
UK B YaCTH pa3BUTHUS E€CTECTBEHHO-HAYyYHOM TPaMOTHOCTHU, a TaKxke
dbopmupoBaHus OOIIMX KOMHIETEeHIMH B cdepe paboTel ¢ HHPOPMALMEH,
CaMOOpPraHU3alliy U CaMOYIIPaBIIEHHUs, KOMMYHUKAIINH.

CopnepkaHve JUCHUIUIMHBI HANPABJICHO HA JOCTIKCHHE JIMYHOCTHBIX,
METaIpeMETHBIX W TPEAMETHBIX PE3YJIbTaTOB OO0YyUYEHHUS, PErIaMeHTHPOBAHHBIX
dI'OC COO.

B npodunbHy0 COCTaBISIONIYIO MO AUCIIUIUIMHE BXOJIUT MPOQPECCHOHAIBHO
OpUEHTHUPOBAHHOE COjepKaHue, HeoOXoauMoe i (GOPMHUPOBAHUS Y O0yUArOIINXCS
00mux 1 nMpoheCCUOHAIBHBIX KOMITETEHITUH.

B uensx mnoaroroBku oOywaromuxcs kK Oyaymed npodeccruoHalbHON
NEeATEIbHOCTH, TIPU U3YYEHUU YYCOHOU MUCIUIUIMHBI «XUMUS», 0CO00€ BHUMaHUE
yaensercas  (GopMUpOBaHMIO Yy  OOYy4YalIIMXCS ~ yYMEHHUS  aHaJM3UPOBAaTh,
MPOTHO3UPOBaTh W  OIEHMBATh C TIO3UIIMH  DKOJOTHMYECKONW OEe30MacHOCTH
MOCJIEACTBUSI OBITOBOM M MPOU3BOJCTBEHHOMN JIESITEIHLHOCTH YEIOBEKa, CBI3AHHOM C
MOJIy4YeHUEM, MPUMEHEHHEM M TIepepadOTKOM BEIIECTB, a TAKXKE BO3MOKHOCTHIO
MOJTYYCHUS 3HAHUI Yepe3 MPAKTUUECKYIO e TeTbHOCTD.
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B nporpamme mno aucCIUIUIMHE «XUMHS», PEATU3YEMOW MPU TMOJATOTOBKE
oOyJaromuxcsi 1o  CrenuaibHOCTAM/Ipodeccusm, TPoPUILHO-OPUESHTUPOBAHHOE
CoJIep)KaHMEe HaXOJIUT oTpakeHwe B Temax. Paszmen 2. OOmias v HeopraHudeckas
xumust, Tema 2.7. PactBopsl; Paznen 2. O6mas u Heopranuueckas xumus, Tema 2.8.
XUMHUS 3JIEMEHTOB.

1.4. Ilnanupyembie pe3yabTAThI OCBOECHUS Y4eOHOW M CIUTIIHHbBI

B pamkax mnporpamMmbl y4eOHONW JTUCHUIUIMHBI XUMHSL OOy4YarOMIMMUCS
OCBaMBAaIOTCS JIMYHOCTHBIC, METANpPEIMETHbIE W TPEIMETHbIE pe3yJbTaThl B
cootBeTcTBUM ¢ TpeboBanusMu OI'OC cpeanero oo1iero oOpa3oBaHus: JUYHOCTHBIC

(JIP), meranpenmerneie (MP), npenMerHbie sl yriiyOJI€HHOTO YPOBHSI M3y4YEHUS
(ITPy):

Koapbl Ilnanupyemsble pe3yJibTaThl 0CBOCHHS Y4eOHOMH JMCHUILUINHBI BKIIOYAIOT:
pe3yJIbTATOB

JInuHocTHbIE pe3yabTathl (JIP)

JIP 01 CdopMUpOBaHHOCTh POCCUHCKON Tpa)kIaHCKOW HUACHTUYHOCTH, NaTPUOTHU3MA,
YBa)XEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH repes PoauHoil, ropaoctu
3a cBOM Kpai, cBoro PoauHy, mpoiioe U HacTosIiee MHOTOHAIIMOHAIHHOIO
Hapozaa Poccuu, yBaxkeH#e rocy1apCTBEHHBIX CHUMBOJIOB (Tep0, (iar, TMH)

JIP 02 CdopMUpOBaHHOCTh TPAXKAAHCKOW IMO3UIUU KaK aKTUBHOTO M OTBETCTBEHHOIO
YI€Ha POCCUHCKOro OOIECTBA, OCO3HAIOLIEr0 CBOM KOHCTUTYLIMOHHBIE IpaBa U
00s13aHHOCTH, YBQ)XKAIOIIETO 3aKOH U MPABOIMOPSAIOK, OOJAArOIIer0 YyBCTBOM
COOCTBEHHOTO JJOCTOWHCTBA, OCO3HAHHO MPHHUMAIOIIETO TPAAUIINOHHbIE

HallMOHAJIbHBIE M OOLIeYeNIoOBeYeCKHEe TYMAHUCTHUECKHE M JE€MOKpaTHYEeCKHe

[IEHHOCTH;
JIP 03 ['oTOBHOCTB K ciykeHnto OTedecTBy, €ro 3alluTe;
JIP 04 CdopmMupoBaHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3sBUTHSI HAyKH M OOLIECTBEHHOM NMPaKTHKH, OCHOBAHHOI'O Ha JMAJIOre KyJIbTyp, a
TaK)K€ Pa3JIMYHBIX (OpM OOIIECTBEHHOIO CO3HAHMSI, OCO3HAHHME CBOET0 MECTa B
NOJIMKYJIbTYPHOM MHpE

JIP 05 ChopMHUPOBAHHOCTH OCHOB CaMOPa3BUTHS U CAMOBOCIHTAHUS B COOTBETCTBUH C
00I11eYeNTOBEYECKUMH  LIEHHOCTSIMM U HJA€alaMu TPaKIaHCKOro OOILECTBa;
TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPYECKOW M OTBETCTBEHHOM
JIESITEIIBHOCTH;

JIP 06 TOHepaHTHOC CO3HAHUC U NOBCACHUC B IOJUKYJIBTYPHOM MHUPEC, TOTOBHOCTH U
CIIOCOOHOCTE  BECTH ajgaior € ApyruMu  JIrFOJbMH, JOCTUIraTb B  HEM
B3aMMOIIOHUMAaHUsA, HAXOAUTH O6H_II/IC OeJIM U COTpYAHUYAThL Ui UX NHOCTHIKCHUA,
CIIOCOOHOCTH MMPOTHUBOCTOATH nacoJIOrnnu 9KCTpEMHU3MA, HalMoOHaJIn3Ma,
KCCHO(1)06I/II/I, JAUCKpUMHHAOWKU 110 CONUAJIbHBIM, PCIUTUO3HBIM, PACOBLIM,
HalIMOHAJIbHBIM IPU3HAKaM U JPYTUM HECTaTUBHBIM COLIMATIBHBIM SIBICHUSM,

JIP 07 HaBbiku coTpyaHudecTBa CO CBEPCTHHKAMH, JAETbMH MIIAJIIIETO BO3pacTa,
B3pPOCIABIMH B  0Opa3oBaTeNbHOM,  OOIMIECTBEHHO  TIOJNIE3HOM,  ydeOHO-
HCCJIEIOBATEILCKOM, MPOSKTHOW U IPYTUX BHUJIAX JIESATEIHHOCTH;

JIP 08 HpaBcTBeHHOE CO3HAaHME W TIOBEJCHHE HAa OCHOBE YCBOCHHS OOIIEYETIOBEUECKHUX
LIGHHOCTEI;
JIP 09 ['0TOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA

MPOTAKCHUUN BCe JKU3HH, CO3HATCJIIbHOC OTHOMICHUC K HCHOPCPLIBHOMY

7



00pa3oBaHUIO KaK YCJIOBHIO YCHENTHOW NpodecCHOHaTbHON W O0OIIeCTBEHHOU
JACATCIIbHOCTH,

JIP 10

DCTeTHYECKOe OTHOIIEHWE K MHpPY, BKJIIOYAss OCTETUKY ObITa, HAay4HOrO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

JIP 11

[TpunsATHE W pealn3aluIO LIEHHOCTEH 3710poBOro M 0e3omacHoro o0Opasza XKHU3HH,
NoTpeOHOCTH B (PU3MUECKOM CAaMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTHBHO-
0370POBUTEIBLHON JEATEIBHOCTHIO,

HENPUSTHE BPETHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTHUKOB,;

JIP 12

BepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3UUYECKOMY U
IICUXOJIOTHYECKOMY 3/I0pOBBIO, KAK COOCTBEHHOMY, TaK U JAPYIHX JIIOJEH, yMEHHE
OKa3bIBaTh IEPBYIO IOMOLIb;

JP 13

Oco3HanHBIM BBIOOp Oyaymieli mnpodeccun MW BO3MOXKHOCTEH —pealin3ariiu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOUIEHHE K  NpOoeCCHOHATHHON
JESTENIbHOCTH KaK BO3MOXKHOCTH y4YacTHsl B PEUICHUH JIMYHBIX, OOIECTBEHHBIX,
rOCyJapCTBEHHBIX, OOIIEHAIIMOHATBHBIX MTPOOIIEM;

JIP 14

C(bOpMI/IpOBaHHOCTL SKOJIOI'MYCCKOI'O MBINIJICHH A, IIOHNMMAaHHWA BJINAHUA
CONHUAJIBHO-3KOHOMHUYCCKUX IMPOLECCOB HA COCTOAHUC HpHpOIIHOfI U COIIMaIbHOM
CpCabl, HpI/IO6peTeHI/Ie OIIBITa SKOHOFO-HaHpaBHeHHOﬁ ACATCIIBHOCTH,

JInuHOCTHBIE pe3yJbTaThl BocUTATEIbHOM padoTsl (/IPBP)

JIPBP 9.1

Cobmoaroluii ¥ MpoNaraHIupyoOUMil  mpaBuia 3J0pOBOTO U 0€30MacHOro
o0pas3a )KH3HH, CIIOPTa; MPEIYPEKIAOINN JTHOO0 MPEOI0JICBAIOIINN 3aBHCUMOCTH
OT aJIKOT'0JIsA, TabakKa, ICUXO0AKTUBHBIX BEIIECTB, a3aPTHBIX UTP U T.JI.

JIPBP 15

Crpemsmuiics K caMOpPa3BUTHIO M CAMOCOBEPLIEHCTBOBAHUIO, MOTUBUPOBAHHBIN K
0o0y4eHMI0, K COLMAJIbHOH U MPO(EecCHOHAIBHOW MOOMIBHOCTH Ha OCHOBE
BBICTpAaUBaHUs )KM3HEHHON U POPECCUOHATBHONU TPAEKTOPHH.
JleMOHCTpHpYIOLIUIT UHTEpeC U CTPEMJICHHE K NPOpEeCCHOHAIBHON eATEIbHOCTH
B COOTBETCTBUU C TpeOOBaHUSIMH COLUAIbHO-IKOHOMUYECKOTO  Pa3BUTHS
Camapckoil obaactu.

JIPBP 16

Crpemsmmiics K = pe3yJbTaTHBHOCTH  HA  OJHUMIIHMAAAaX,  KOHKypcax
npo¢ecCHOHATBPHOI0 MAacTepCTBa pa3InyHoOro ypoBHs (B ToMm uncine World Skills,
AOunumnukc, Jlenpduiickue urpsl 1 T.11.)

JIPBP 17

Oco3HaOIU [EHHOCTH WCHOJB30BAHUI B COOCTBEHHOW  HESATEIILHOCTU
WHCTPYMEHTOB U IPUHIIUIIOB O€PEKIUBOTO MPOU3BOICTBA

Mertanpeamerssbie pe3yabTaTbl (MP)

MP 01

YMeHHne caMOCTOSATEIbHO ONpeaACIAThL LCIIN ACATCIBHOCTU U COCTABJIATH IIJIAHbI
JCATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJHUPOBATH n
KOPPCKTHUPOBATE ACATCIIBHOCTb, HCIIOJIL30BATHL BCEC BO3MOXKHBIC PECYPChI JIA
JOCTHXXCHHA ITOCTABJICHHBIX ueneﬁ " pain3alvu IJIaHOB JCATCIbHOCTH,
BLI6I/IpaTI> YCIICHIHBIC CTPATCTHUU B PA3JIMIHBIX CUTYAlIUAX,

MP 02

YMeHue npoayKTUBHO OOIIAThCS U B3aMMOJEHCTBOBATH B MPOIIECCE COBMECTHOM
JEATEIIBHOCTH, YYUTBIBaTh IO3ULUU JIPYIMX YYaCTHUKOB  JI€ATEIbHOCTH,
s exTrBHO pazpenaTh KOHOIUKTHI;

MP 03

BJ'IaI[eHI/IC HaBbIKaMH HO3HaBaTCJ'IBHOI71, y"Ie6HO-I/ICCJ'ICI[OBaTeJ'ILCKOI71 n HpOeKTHOﬁ
ACATCIIBHOCTH, HAaBbIKaMU pPa3spCHICHUA np06neM; CITOCOOHOCTE U TOTOBHOCTh K
CaMOCTOATCIIBHOMY IMOUCKY METOAOB PCHICHUS NPAKTUYCCKUX 3a/1a4, IPUMCHCHHUIO
Pa3IMYHBIX METOAOB IO3HAHUA

MP 04

['oTOBHOCT M CIIOCOOHOCTH K  CaMOCTOSITEIbHOH  MH(OpMaIMOHHO-
MO3HABATEJIbHON JEeATENIbHOCTH, BJIaJIEHUE HABbIKAMU IOJTYYE€HHUS HEOOXOAUMOMN
UH(OPMAIIUU U3 CIIOBApEH Pa3HbBIX THIIOB,

YMEHHE OPUEHTUPOBATHCA B Pa3IMYHbIX MCTOYHMKAX MH(OpPMAlMH, KPUTHUYECKH
OLICHUBaTb W MHTEPIPETUPOBATh HHGPOPMALIMIO, TOJYYAEMYIO U3 Pa3IHYHBIX
HCTOYHUKOB;
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MP 05

YMeHHMe UCMNOoNb30BaTh CpPEACTBA HH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX
texHonoruil (manee -MKT) B pemeHMM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX H
OpPraHU3allMOHHBIX 3aJad C COONIOJIEHMEM TpeOOBaHUI SPrOHOMHUKH, TEXHHUKH
0€30MIaCHOCTH, TUTHEHBI, PECypcoCOEpEeKEeHUs, MPABOBBIX M STHYECKUX HOPM,
HOPM HH(pOpMaIMOHHOM 0€30MaCHOCTH;

MP 06

YMeHue ompeneniaTb HazHaueHHE M (QYHKIMHM  PA3IMYHBIX  COIUAIBHBIX
UHCTUTYTOB;

MP 07

YMeHHe caMOCTOSTEIBHO OLICHUBATL W IMPUHHUMATL PCIICHUSA, OIPCACIIAIOIINC
CTPaTCruro
MOBCACHHS, C YUCTOM I'paKAaHCKUX U HPABCTBCHHBIX HGHHOCTCfI;

MP 08

BJIaI[eHI/IC SA3BIKOBBIMU CPCACTBAMH - YMCHHUC SCHO, JIOTMYHO W TOYHO H3JIaraTb
CBOIO TOYKY 3pCHU:A, HUCIIOJIB30BATh aJCKBATHBIC SA3BIKOBBIC CPCICTBA,

MP 09

Brnanenne HaBbIkamMH TO3HABATEIBLHON pediieKCHM KaKk OCO3HAHMS COBEPIIACMBIX
JNEHCTBUII M MBICTUTENBHBIX MPOLIECCOB, UX PE3yJIbTaTOB M OCHOBAHUM, IPaHMII
CBOEr0 3HAHUSA M HE3HAHHWs, HOBBIX I[O3HABATEIbHBIX 3a7ad4 U CPEJCTB HX
JIOCTHKEHUS

IIpeameTHble pe3yJabTaThl YriyoaeHHblii ypoenb (I1Py)

ITP6 01

CdopMupoBaHHOCTb MPEICTABICHUNH O MECTE XHMHUU B COBPEMEHHOW Hay4dyHOM
KapTHHE MHpa; IOHMMaHUE pPOJIM XHUMHA B (QOPMHPOBAHWUHU Kpyrosopa u
(GyHKIIMOHAJIBLHOW TPaMOTHOCTH Y€JIOBEKa ISl pelIeHHs] MPAKTUYECKUX 3a/1ay;

I1P6 02

Brnanenue ocHOBOMOJIArarONIMMHA XUMUYECKUMH TTOHATUSIMU, TEOPUAMU, 3aKOHAMH
1 3aKOHOMEPHOCTSIMU; YBEPEHHOE IO0JIb30BaHUE XMMHYECKOM TEpPMUHOJIOTHEH U
CHMBOJIUKOM;

I1P6 03

Brianenne OCHOBHBIMH METOAAMHU HAYYHOTO NO3HAHHMS, UCTIOJIB3YEMBIMH B XUMHH:
HaOJroieHne, OMHCaHWe, H3MEpeHHe, OKCIIEPHMEHT; YMEHHE 00padaTbhIBaTh,
OOBSACHATH PE3yJIbTAThl MPOBEJCHHBIX OIBITOB M JIENAaTh BBIBOJBI, TOTOBHOCTh U
CIOCOOHOCTD IMPUMCHATH MCTOABI ITO3HAHWA IMTPU PCHICHUH ITPAKTUYCCKHUX 3a1a4;

I1P6 04

ChopMupoBaHHOCTh YMEHMS JaBaTh KOJWYECTBEHHBIC OLEHKH M IPOBOJIUTH
pacyeTsl 10 XUMHUYECKUM (HOpMyJiaM U YpaBHEHUSIM;

I1P6 05

Bnanenue mpaBunaMu TEXHMKHA O€30MaCHOCTH MPU HCIIOIH30BAHUU XUMHUYECKUX
BCIIECTB;

I1P6 06

ChopMHUpPOBAaHHOCT, COOCTBEHHOW TIO3WIIMM TIO OTHOIIEHHUIO K XHUMHYECKOU
uH(pOpMaIlH, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB;

6 coomeemcmeuu ¢ mpeboganusmu DIOC COO mpebosanus K npeoOMemHbIM

Dpe3VIbmamam 0C80eHUs yenyoieHHo20 Kypca XUMuu OOJIHCHbL BKII0YAMb mMpebosanus K
pe3yIbmamam 0c8o0eHusi 6a308020 Kypca U OONOIHUMENbHO OMPAXCAMb:

[Py 01

c(OPMHPOBAHHOCTh CUCTEMBI 3HAHUN 00 OOLIMX XMMHUYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX;

[1Py 02

C(i)OpMI/IpOBaHHOCTB YMCHHI>’I HUCCICI0BATh CBOMCTBa HCOpTraHU4YCCKUX H
OpraHN4Y€CKUX BCHICCTB, 00BACHATH 3aKOHOMCPHOCTHU MNPOTCKAHHUA XUMHYCCKUX
peaKHHﬁ, ITPOTHO3UPOBATH BO3BMOKHOCTH UX OCYHICCTBJICHUS,

ITPy 03

BIIQJICHUE YMEHMSIMHU BBIIBUIATh THUIIOTE3bl HA OCHOBE 3HAaHWM O COCTaBe,
CTPOCHHMM BEIECTBA M OCHOBHBIX XUMHUYECKHX 3aKOHAX, IIPOBEPATH HX
9KCIIEPUMEHTAIILHO, (YOPMYIHPYS LEIb UCCIeI0BAaHNUS;

[1Py 04

BJIQJICHHE METOJaMH  CaMOCTOSITEIbHOTO  IUTAHUPOBAHHMSI W MPOBENICHUS
XUMHUYECKUX HKCIIEPUMEHTOB C COOIIOJIEHHEM TpaBui Oe30macHor paboThl ¢
BellecTBAaMH U JabOpaTOpHBIM 000pymoBaHHEM; CPOPMHUPOBAHHOCTH YMEHUMH
OTIHCaHVsI, aHAJIN3a M OIICHKH JJOCTOBEPHOCTH MOJYICHHOTO Pe3yiIbTaTa;

[Py 05

c(OpPMUPOBAHHOCTh YMEHHUH MPOTHO3UPOBATH, AHAIWU3UPOBATh U OIICHUBATH C
TTO3UITIH 9KOJIOTHYECKOH 0€e30MacHOCTH MOCJIECTBHUSI OLITOBOM u
MPOU3BOJICTBEHHON JIEATENHHOCTH 4YENIOBEKa, CBA3aHHOW C mepepaboTKoM
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| | Bemects.

B npouecce ocBOoeHUS — IUCHUIUIMHBI  «XUMHUS» Yy  OOydaronIuxcs
[eJIeHaNpPaBIeHHO (OPMUPYIOTCS YHHMBEpPCAJIbHbIE Y4YeOHbIE ACUCTBUS, BKIIOYas
dbopMHUpoBaHNE KOMIETEHIIMI 00yJaronmxcsi B 00J1acTi y4eOHO-UCCIeA0BATEIbCKOM

151 HpOGKTHOﬁ ACATCIIBHOCTH, KOTOPBIC

B CBOIO O4YCPCIAb 00eCIeYnBaroOT

IpeeMCTBEHHOCTh (hopMupoBanus oomux kommnereHmin GI'OC CIIO.

Buabl yHuBepcajabHbIX
yueOHBIX el cTBUil

OO0uue KoMneTeHUNH
(B coorBercTBUM ¢ PI'OC CIIO
N0 CHeHAJIBLHOCTH
33.02.01 ®apmanusn)

PeryasitTuBubie

CaMocTosiTeNlbHOE ~ WM3Y4YEHHE  JOIOJIHUTEIBHBIX
MHOCTPAHHBIX SA3BIKOB; CAMOCTOSITEJIbHOE OCBOCHHE
rJlaB, paslenoB M TEM YUYEOHBIX JUCLUIUINH;
CaMOCTOSITENIbHOE ~ OOyyeHHME Ha  3a0YHBIX U
JUCTAaHIMOHHBIX Kypcax; CaMOCTOSTEIILHOE
ONpeAEIEHUE  TEMbl  IPOEKTa,  METONOB U
CIIOCOOOB  €ro peajin3alud, HCTOYHUKOB PECYpPCOB,
HE00XOAUMBIX JUIS peannsanuu IIPOEKTA;
CaMOCTOSITEJIbHOE B3aUMOJIECHCTBUE C MCTOYHMKAMHU
pecypcoB:  WHGOPMAIMOHHBIMH  WCTOYHHUKAMH,
dbonmamu, IIPEACTABUTEISAMU MEIULUHCKUX
OpPraHM3alMi U T.IL.; CAMOCTOSTENBHOE YIPABICHUE
pecypcaMu, B TOM 4YHCII€ HEMaTepUAIbHBIMY;
IpEe3eHTalMsl Pe3y/NbTaTOB MPOEKTHON paboThl Ha
pa3IMYHBIX JTalax ee pealn3aluu.

OK 01. BpiOupaTrh crmocoObl pemieHust 3amaad
npogeccuoHaIbHON NeSITeIbHOCTH,
IPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. OcymecTBisiTh IOUCK, aHajau3 U
MHTEPIIPETALNI0 UHPOPMALIMK, HEOOXOIUMOM /1715
BBIITOJIHEHUS 3a1a4 npogeccuoHaIbHON
NESITENIbHOCTH;

OK 03. [IlmaHupoBaTh M  peaJu30BHIBATH
coOCTBeHHOE TPOPECCHOHATBFHOE M JMYHOCTHOE
pa3BUTHE;

OK 04. Paborars B KOWIEKTHBE M KOMAHIE,
3¢ (GEeKTUBHO B3aUMOJCHCTBOBaTh C KOJUIETAMH,
PYKOBOJICTBOM, KJIMEHTAMHU;

OK 06. IIposABIATE Ipa)kIaHCKO-NATPUOTHYECKYIO

MO3ULHIO, JE€MOHCTPHPOBATH OCO3HAHHOE
IIOBEJICHHE Ha OCHOBE TPaJUIIMOHHBIX
oOlIeUeIOBEYECKUX  ILIEHHOCTEW,  MIPUMEHSATh

CTAaHAAPThI AHTUKOPPYIIITUOHHOI'O ITOBEACHU,
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KommyHukaTusHbIe

CaMOCTOATENBHO CTAaBUTh 1€MW KOMMYHHUKALUH,
BbIOMpaTh MApTHEPOB U  CIOCOO MOBEAEHUS BO
BpeMsl KOMMYHHUKALlUM, OCBOCHUE KYJIbTYPHBIX H
COLMAIHBIX HOPM OOILIEHHs] C MpeACTaBUTEIIMU
pa3IMYHBIX COOOIIECTB, y4yacTHE B BOJOHTEPCKOM
NBUKEHUM, IJJAHUPOBAHUE U  OCYIIECTBIEHUE
COTPYIHUYECTBA C IpPENoJaBaTeieM, KOJUIEraMHU H
CBEPCTHUKAMHU; IIOCTAaHOBKA BOIIPOCOB -
MHULMATUBHOE COTPYAHUYECTBO B IOUCKE U cOope
uHbopMalMy;  y4eT  MO3ULIMU  COOECEeTHHKA;
paspelieHne KOH(MIMKTOB; YIpaBiIeHHUE MOBEACHUEM
NAlEeHTa,  KOHTPOJb, KOPPEKLHMs, OLEHKAa ero
NEeUCTBUI; yMEHHE C JOCTaTOYHOM MOJHOTOH M
TOYHOCTBIO BbIPaXKaTb CBOU MBICIIM B COOTBETCTBUU C
3aJlayaMd U YCIOBUSIMM KOMMYHHUKAIMM; Iepeaaya
uHbpopMaMd ¥ OTOOpaXEHHE  MPEIMETHOTO

OK 04. PabotraTh B KOJJICKTUBE W KOMAaHJE,
3¢ (HEeKTHBHO B3aMMOJCHCTBOBATh C KOJUICTAMH,
PYKOBOJICTBOM, KJIMEHTAMH;

OK 06. IIposBIsATE IpaxkaaHCKO-NATPUOTHUECKYIO

IIO3UIIHIO, JACMOHCTPUPOBATDH OCO3HAHHOC
IIOBCACHUC Ha OCHOBC TPpaAUIUOHHBIX
O6HIC‘I€J'IOBC‘I€CKI/IX HeHHOCTeﬁ, IIPUMCHATH

CTAaHAAPThI AHTUKOPPYIIITUOHHOI'O ITOBCACHM A,

coJiepKaHusI.

Ilo3naBaTesibHbBIE OK 02. OcymecTBisiaTh TOUCK, aHaIu3 U

OOBACHATH SIBJICHUS C HAYyYHOM TOYKH 3peHwus; | MHTCPIPCTAINIO uH(bopmaLKK, HeOOXOAUMOH JUIst

paspabaThiBaTh ~ HAy4yHOrO-  MCCleoBaTebckue | BPITOTHCHIA 3anad PO heCCHOHANBHOIM
NeSITeNIbHOCTH,

paloThbl; UHTEPIPETUPOBATh OJYyYEHHbIE JAHHBIE U
JIOKAa3aTeNIbCTBA c Ppa3HBIX MO3UIUI 51
bopmynHupoBaTh COOTBETCTBYIOLIUE BBIBO/IBI;
CaMOCTOSITEJIbHOE BbIAENIEHHE U (POPMYIHPOBAHUE
yueOHOM 1enH; UH(POPMALIMOHHBIA MOMCK; 3HAKOBO-
CUMBOJIMYECKHE  JIEUCTBUS;  CTPYKTypHUpPOBaHUE
3HaHUH; IMPOU3BOJIBHOE U OCO3HAHHOE IIOCTPOCHHUE
peueBoro BbICKa3blBaHUS (YCTHO U TMHCbMEHHO);
CMBICIIOBO€ YTCHHE TEKCTOB PAa3JIMYHBIX JKAHPOB;
u3BJeYeHNe MH(POpPMALUU B COOTBETCTBUU C LIENbBIO
YTEHUS

JIMUHOCTHBIE

JIndHOCTHOE  camoornpeneneHue;  passutue -
KOHIICIIINH; CMBICII000pa3oBaHue, MOTHBAIUS,
HPABCTBEHHO-3TUYECKOE OLICHUBAHUE.

OK 01. BriOupars crmocoObl perieHust 3amay
npodecCuoHaATbHON JIesTeTLHOCTH,
NPUMEHHUTENBHO K pa3IMYHbIM KOHTEKCTaM;

OK 02. OcymecTBnsiaTh TOUCK, aHaIU3 U
UMHTEpIpeTanio HHHOpMaIK, HEOOXO0IUMON st
BBITIOJTHEHUS 3ama4 npodecCuOHATbEHON
NesITebHOCTH;

OK 03. [IlmanumpoBaTh MW  peaqu30BHIBATH
coOCTBeHHOE TMpodeccnoHaIbHOE U JTHUYHOCTHOE
pa3BUTHE;

OK 06. IIposBIATE Ipa)k1aHCKO-NATPUOTHYECKYIO

MO3HIIHIO, JEMOHCTPUPOBATH 0CO3HAHHOE
MOBeICHHUE Ha OCHOBE TPaAUIIMOHHBIX
0011IeYeT0BEYECKUX LIEHHOCTEH, MIPUMECHSTh

CTAHJAPTHI AHTUKOPPYIIITUOHHOI'O ITOBCACHU
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B mensx moaroroBkm oOywarommuxcs K Oyaymed mpodeccHoHambHON
NEATETBPHOCTH TPU HW3YYCHUH YYEOHOW NUCIMIUIMHBI «XWMHS»  3aKJIaIbIBACTCS
ocHoBa s (GopmupoBanus I[IK B pamxax  peanmuzauuu OOIl CIIO 1o
crennanbHocTH 33.02.01 dapmarus

Konnl IIK

HaumenoBanue IIK (B coorBerctBHM ¢ ®I'OC CIIO 110
cnenuanbHocT 33.02.01 dapmarus

HaumenoBanue BIIJ{

OCHOBHOU BU HpO(i)CCCHOHaHBHOﬁ ACATCIIBHOCTHU H3roroBieHne

JICKAPCTBCHHLIX IIPLCIIApPaTOB B YCIIOBHAX AIITCYHBIX OpFaHI/ISaHI/If;I N BCTCPCHAPHBIX

AlITCYHBIX OpFaHH3aHHﬁ:

K 2.1. M3rotaBnuBath JIeKapcTBEHHBIE (OPMBI 110 perienTaM 1 TpeOOBaHUAM
MEIUIMHCKUX OpraHu3anui

K 2.2. W3roraBnuBaTh BHYTPHANTEYHYIO 3arOTOBKY H (acoBaTh JIEKAPCTBEHHBIC
CpeJ/ICTBa JIJIsl MOCIIEYIOLIEN peallu3aluu.

[IK 2.3. Brnaners 00s3aTeNbHBIME BUIaMU BHYTPUANTEYHOTO KOHTPOJIS JIGKAPCTBEHHBIX
CPEJICTB.

[IK. 2.4. OdopmisiTh AOKYMEHTHI MEPBUYHOTO Yy4€Ta MO HM3TOTOBICHHUIO JIEKAPCTBEHHBIX
IIpenaparos.

[IK. 2.5. CoOmoiaTh TIpaBWJIa CAHUTAPHO-TUTHCHHYECKOTO PEKUMA, OXpaHbl TPY/a,

TEXHUKH O€30MacHOCTH U HPOTHUBOMNOXAPHON O0€30MacHOCTH, MOPSAAOK AECHCTBUHI
IIPU YpE3BbIYAHHON CUTYAILINH.
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2. OFBEM YYEBHOM JUCHUIIJIVHBI U BUAbI YYEBHOM

PABOTbDI

Buj yueO6Hoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NMPOrpaMMBbl YU4eOHO# M CIHIIJIHHbBI 142
OcCHOBHOE cO/Iep:KaHue

BT. U..

TEOpeTUIeCcKoe 00yIeHUE 88
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHATHS 40
caMocCTosiTeNIbHas paboTa 6
IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJIEPKAHNE

BT. Y.

TEOpeTUIeCcKoe 00yIeHUE 22
J1a00paTOPHBIE/TIPAKTHYCCKUE 3aHATHS 4
camMoCTosITeNIbHasl paboTa 1
IIpoMe:xxyTo4yHast aTTecTanus (3K3aMeH) 6
KOHCYJbTaIlUN 2
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3. COJEP)KAHUE U TEMATUYECKOE INTAHUPOBAHUE YYEFHOMN JUCIUATILIMHBI «XUMUS»

O0bem Kon Kon
Hanpas
B yacax | oOpasoBares | oOpa3oBarte
HanmenoBanme Conep:xanue yueOHOro MaTepuaia v (pOpMbl OPraHU3aANNHU AeSITeILHOCTH bHOTO JIbHOTO JTCHHH
pa3iesioB U TeM o0yuarommxcst pe3yJibTara | pe3yJibTara pociiTa
®roc coo | oroc | e7PHon
CIIO padoThI
1 2 3 4 5) 6
Pasnen 1.
OcHoBHbIE 9
TIOHSTHSI U 3aKOHBI
XUMHAH
Tema 1.1. Xumus — KomOunnnpoBannoe 3ansatue Ne 1. BBenenue. Xumus - Hayka o 2 JIP 01, JIP
HayKa o | BemecrBax. KojinuecrBeHHbIE OTHOLIIEHUSA B XHMHUH. 02; JIP 03;
BEIIECTBAX Copepxanne yueOHOM HH(MOpMALIUU. JIP 04, JIP
CocraB BemecTBa. XuUMHUYeCKHE 3eMEHThL. CrocoObl CyIECTBOBAHUS 08; JIP 09;
XUMHYECKHX JJIEMEHTOB: aTOMBI, IPOCThIE U CIOXHBIEC BellecTBa. BemecTa JIP 13;
MOCTOSIHHOTO U TIEPEMEHHOT0 COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. MP 01; MP
BemectBa MOJEKyISpHOTO M HEMOJEKYISpHOro cTpoeHus. CrocoOsl 02; MP 04,
OTOOpaXEHHUs] MOJIEKYJl: MOJIEKYJSIPHBIE U CTPYKTYpHblE  (OpPMYIIbI; MP 08; MP
HIapoCTepKHEBble M MaciuTaOHble npocTpaHcTBeHHble (CTroapTta-bpurieda) 09;
MOJIEJIA MOJIEKYIL. 1IP6 02; IIP6
N3mepenne BemectBa. Macca aroMoB M MoOJeKyl. ATOMHas €IWHHUIIA 04, ITP6 06;
Macchl. OTHOCUTENbHBIE aTOMHas M MoJeKyisipHass Macchl. KomuuecTBo [1Py 01, ITPy
BEIIECTBA M EAMHHUIBI €ro HU3MEPEHHs: MOJb, MMOJb, KMOJb. Ywucio 02
ABoraJipo. MonsipHas Macca.
KomOunnnpoBannoe 3ansitue Ne 2. OCHOBHBIC 3aKOHbl XHMHM.
IHonsiTHe «10J15».
Coneprxanue yueOHOM nH(pOpMAIHH. 5

ArperaTHble COCTOSIHUSI BEIIECTBA: TBEPA0E (KPUCTATUIMUECKOE U
amop¢Hoe), )KHUIKOe U ra3oo0pa3Hoe. 3aKOH ABOTaIpO U €r0 CIEACTBHUSL.
MoutsipHbIii 00b€M BEIIECTB B ra3000pa3HOM cOCTOSTHUN. OObhe TMHECHHBIN
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ra3oBbIi 3aKOH U ypaBHeHHEe MeHneneeBa-KnaneipoHna.
CMmecu BCIOICCTB. Pazayuams MEXAY CMECAMH U XHUMHUYCCKHUMHU COCAWMHCHUIMU.
MaccoBas 1 00beMHast J0JIM KOMIIOHCHTOB CMECH.

IIpakTuyeckoe 3ansTHe Ne 1. BpluuciieHHsT ¢ HCHOJIb30BaHHEM JIP 06, JIP
TMOHATHI «KOJMYECTBO BEIECTBA», «KMOJIb». 07; JIP 08;

Conepxanue yaeOHOM HH(DOPMAIIHH. JIP 11; JIP

N3mepenne BemecTtBa. Macca aTOMOB M MOJIEKYI. ATOMHas €IUHHUIIA 12; JIP 14,
Maccel. OTHOCUTENbHBIE aTOMHAas M MOJIEKyJspHas Macchl. KoauuecTBo M}_) 01; MP
BEUIECTBA M EIMHUIBI €r0 H3MEPEHUs: MOJIb, MMOJIb, KMOJb. Ywucio OZZ(IAP{IOJQQ3’
ABorajipo. MonsipHas mMacca. 1IP6 02: IIP6

03, IIP6 04,
1IP6 05; IIP6
06; ITPy 04,
[1Py 05
Tema 1.2. KomOunnpoBannoe 3ansitue Ne 3. Crpoenme aroma. CrtpoeHme
Crtpoenue atoma JJIEKTPOHHBIX 000J104ek atoMoB 1 — 4 mnepuoaoB. OCHOBHOe H
B030Y:K/1€HHOE COCTOSIHIE aTOMOB.

Copepxanue yueOHONU HH(DOPMALINH.

AToM - crnoxHas yactuia. J{oka3aTenbcTBa CIOXKHOCTH CTPOEHHUS aToMa: JIP 01; JIP
KaTOJHbIE W PEHTTEHOBCKUE Jy4H, (QOTOdPQEKT, paanoaKTUBHOCTD, 02; JIP 03;
AIEKTPOIH3. JIP 04; JIP

[Tnanerapnas mozenp atoma 3. Pesepdopna. Ctpoenue aroma mo H. 08, JIP 09;
bopy. CoBpemeHHBIE NpPEACTABIEHUS O CTpOoeHUH aroma. KopmyckynspHo- JIP 13;
BOJIHOBOM JTyaJIM3M YaCTUIl MUKPOMUPA. MP 01; MP

CocTaB aToMHOro f1pa - HYKJIOHBI: IPOTOHBI M HEUTPOHBI. M30TONBI M 02; MP 04,
HYKJIUJIBI. Y CTOWYMBOCTD SAEP. MP 08; MP

OnexkTpoHHas 000y0uka aToMOB. [loHsATHE 00 37IEKTPOHHON OpOHUTAIH U 09;
3JeKTpOHHOM obiiake. KBaHTOBBIE uncia: ri1aBHOe, opOUTalIbHOE (TI0O0YHOE), 1IP6 02; IIP6
MarHMTHOE M CIHMHOBOE. PacripeneneHue 3JI€KTPOHOB IO 3HEPrETUYECKUM 04, IIP6 06

YPOBHSIM, TMOAYPOBHSM U OpOUTaIsIM B COOTBETCTBHUM C TPUHIUIIOM
HauMeHbIIed oSHepruu, mnpuHmunoMm Ilaymm w  npaBunom  ['yHna.
ONEeKTPOHHbIE KOHDUTYpAIITN ATOMOB XUMHUYECKUX JIEMEHTOB.

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHYECKHX DJIEMEHTOB.
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DiekTpoHHas KiIacCH(BUKAIMS XUMHUECKHUX JJIEMEHTOB: S-, p-, d-, f-
3JIEMEHTHI.

CamocrosTenpHas pa60Ta CTYACHTOB.

CocraBieHHe  DJIEKTPOHHBIX,  AJNEKTPOHHO-TpapuuecKux  Gopmyi
3JIEKTPOHHBIX 000J104€K aTOMOB 1 — 4 Iepuo10B 1
[lonroroBka cooOuieHuss 1O OAHOM U3  MPEIIOKEHHBIX  TEM:
«3.Pezepdopa», «H.bop », «CoBpeMeHHBIC NPEACTABICHHUS O CTPOCHUU
aToOMay.
Pasznen 2. O0mas u
HEOopraHuyecKas 95
XUMUS
Tema 2.1. KomOunupoBannoe 3ansitue Ne 4. Ilepuoaumyeckmii 3aKoH U
[lepuonuueckuit IMepuoanveckasi cucrema xumMmuueckux iemMeHToB I.U.Menneneena.
3aKOH u Copepxanue yueOHONU HH(DOPMALINH.
Ilepuoanueckas Otkpeitue Ilepuoguueckoro 3axkoHa. IIpennochUIKu:  HaKOIUIEHHE
cucrema dakTomoruueckoro  Marepuana, pabotel  mpeamectBeHHukoB  (M.B. JIP 01; JIP
XHMHYECKHX Hebepeitnepa, A.O. lankyprya, [Ix.A. Hetonennca, JI.FO. Meiiepa), cpesn 02; JIP 03;
3JIEMEHTOB xuMukoB B Kapicpys, nuunoctheie kadectBa J[.M. MenneneeBa. OTkpbITHE JIP 04, JIP
AN .Menneneea. | JI.1. MenneneeBsiMm [lepuoanyeckoro 3akoHa. 08; JIP 09;
[lepuognueckuii 3akoH u crpoeHue aroma. M3zotombl. CoBpeMeHHOE JIP 13;
MOHSTHE XMMHYECKOI0 AJIeMeHTa. 3akoHoMepHOCTh I'. Moznu. CoBpemeHHast 2 MP 01; MP
dbopmynupoBka Ilepmoamueckoro 3akona. [lepmommueckass cucrtema u 02; MP 04;
crpoeHue aroma. DUUYECKUHM CMBICI IOPSIAKOBOTO HOMEpPA JJIEMEHTOB, MP 08; MP
HOMEpOB Trpymmbl W mepuonaa. Ilepmommdeckoe WM3MEHEHHE CBOICTB 09;
AIIEMEHTOB: Paguyca aroma; SHEPIMH MOHU3ALMH; DIEKTPOOTPHULIATEILHOCTH. 11P6 02; ITP6
[IpyunHBl U3MEHEHHS METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOICTB 04, IIP6 06

AIIEMEHTOB B TPYMIAX U MEPUO-TX, B TOM UYHUCIE OONBIINX U CBEPXOOIBIIHX.
3nauenue [lepuoanueckoro 3akoHa u [leproandeckoil CHCTEMbI XUMUYECKUX
anemeHnToB .M. Menaeneesa i pa3BUTHSA HAYKU U IOHUMaHUS XUMUYECKON
KapTHUHBI MUpA.
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Tema 2.2.
Crtpoenue
BelIeCcTBa

KomOunupoBannoe 3ansitue Ne 5. Tunbl XuMHUYeCKOH CBSI3H.
CTpoeHue BelecTBa.

Coneprxanne yueOHON nH(DOpMAIUH.

ITonsaTre 0 XUMHYECCKOM CBI3U. THITHI XMMHUUECKHX CBS3CH: KOBAJICHT-Cas,
WOHHAas1, METAJUINYECKAsi U BOJOPOJHAS.

KoBanenTtHass xumudeckasi CBs3b. J[Ba MexaHu3Ma 0Opa3oBaHUs STOM
:BSI3U: OOMEHHBI M JOHOPHO-aKIEeNnTOpHbIH. OCHOBHBIE MapaMETPhl 3TOTO
TUIA ;BSI3U: JUIMHA, IPOYHOCTH, YTOJ CBSA3M WJIM BaJIGHTHBIN yrojl. OCHOBHBIE
CBOMCTBA KOBAJICHTHOM CBfA3U: HACBILEHHOCTb, MOJAPU3YEMOCTb U
MPOYHOCTh. DIEKTPOOTPUIATEIILHOCTh U KIACCHU(PHUKAIUS KOBAJICHTHBIX
CBsI3€d 10 ATOMY NPHU3HAKY: MOJSpPHAs U HEMNOJSpHAs KOBAJICHTHBIE CBS3H.
[TonstpHOCTH CBSI3M M MOJSIPHOCTh MOJEKyNnbl. Crnocod mepeKkphIBaHUsA
ANIEKTPOHHBIX OpOuTalield M KiIacCHU(pUKAIUs KOBAJICHTHBIX CBSI3€H MO 3TOMY
MPHU3HAKY: O- U T-CBsI3U. KpaTHOCTh KOBaJICHTHBIX CBsI3ed M Kiaccu(HKarius
UX [0 3TOMY NPU3HAKY: OJIMHAPHBIE, ABOMHbBIC, TPOIHBIE, NOJYTOPHBIE. THUIIBI
KPHUCTAJUIMYECKUX PELICTOK y BEIIECTB C 3THM THUIIOM CBSI3U: aTOMHBIE U
MOJIeKYJIApHbIe. PU3MUECKUE CBOMCTBA BEIIECTB C 3TUMHU KPUCTAIUIMYECKUMU
pelLIEeTKaMU.

NonHas xumMu4deckas CBsi3b, KaK KpalHHUM Cilydall KOBAJIEHTHOW MOJIIPHOU
CBs3M MexaHu3M 00pa3oBaHUsi MOHHOW CBs3H. MOHHBIE KpPUCTAITTUYECKHE
PELIETKU 1 CBOMCTBA BEMIECTB C TAKUMH KPUCTAJIIIAMH.

MeTtannndeckass XUMUYECKasi CBsI3b, KaK OCOOBIA THIT XUMHUYECKON CBSI3H,
CYLIECTBYIOIIMHA B MeETAJIax M CcIulaBax. Ee OoTiaWuuMs M CXOACTBO C
KOBAJIGHTHOM W HMOHHOM cBs3aMH. (CBOWCTBA METAJUNIMYECKOW  CBSI3H.
Merainueckrne KpUCTaUIMYECKUE PEIETKH M CBOMCTBA BEUIECTB C TaKUMU
KpUCTaJUIAMH.

Bonopoanas xumuyeckas cBsizb. Mexanusm oOpa3oBaHus Takoi cBsi3u. Ee
KIacCHU(UKALMSA: MEXMOJEKYIsIpHas M BHYTPUMOJEKYJSpHas BOJIOPOJHBIE
CBsi3U. MOJIEKYJIApHbIE KPUCTAJUIMYECKHE PEIIETKU ISl 3TOTO TUIA CBSI3H.
PusnyecKkue CBOMCTBA BELIECTB C BOJOPOJHON CBA3BIO. bruosornueckas poiib
BOJIOPOJIHBIX CBSI3€H B OpraHU3AIMK CTPYKTYP OMOTIOIUMEPOB.

Enunas npupona XUMHUECKUX CBS3EH: HaTM4YUE Pa3INYHBIX TUIIOB CBS3EH
B OJTHOM BEIIECTBE, MEPEXO0J OJHOTO TUIIA CBSI3U B APYroil U T.II.

JIP 01, JIP
02; JIP 03;
JIP 04, JIP
08; JIP 09;
JIP 13;
MP 01; MP
02; MP 04;
MP 08; MP
09;
IIP6 02, IIP6
04; IIP6 06
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IIpakTuyeckoe 3anHstue Ne 2. H3yuyeHue 3aKoHOMepHOCTei
H3MEHEHUs] CBONMCTB 3JIEMEHTOB M HMX COeJIMHEHHH II0 NepuogamM H
rpynmnam.

Coneprxanue yueOHOM nH(POpMAIHH.

CoBpemennas ¢opmynupoBka Ilepuonnueckoro 3akona. Ilepuoanueckas
cucrtemMa U crpoeHue aroMa. DU3WYECKUU CMBICI IOPSAKOBOTO HOMEpa
3JIEMEHTOB, HOMEPOB TIpynnel M nepuona. llepuoanueckoe H3MEHEHHE
CBOICTB AJIEMEHTOB: pannyca aToMa; SHEPruu HMOHM3ALINY;
3JEKTPOOTPULATENBHOCTH.  [IpUUMHBI  WM3MEHEHUsT  METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB JIEMEHTOB B IpylIax M MEpUo/ax, B TOM YUCIE
Oonpmmmx W cBepxOonpmmx. 3HaueHue Ilepuogumueckoro 3akoHa U
Ilepnonnueckoi cucTeMbl XUMUYEeCKuX 35eMeHToB .M. MeHeneena

JIP 06; JIP
07; JIP 08;
JIP 11; JIP
12; JIP 14;
MP 01; MP
02; MP 03;
MP 09;
IIP6 02; IIP6
03; IIP6 04,
IIP6 05; I1P6
06; I1Py 04,
1IPy 05

CamocTosiTenbHas paboTa CTYACHTOB.

[ToaroroBka cooOIIeHUH 110 OJHON U3 MPEIOKEHHBIX TeM: «Bogopoanas
CBs3b, €€ pPOJb B Ipupone», «buomornueckas poib BOJOPOIHBIX CBS3€H B
OpraHu3aliil CTPYKTYp OmomonmmepoB», «EnuHas mpupoia XUMHUYECKUX
CBSI3€H: HAJIMYME PA3JIMYHBIX THUIOB CBSI3€d B OJHOM BELIECTBE, MEPEXO]
OJIHOTO THIIA CBSI3U B IPYTOM».

JIP 05; JIP
09;

JIP 10;
MP 01; MP
03; MP 04;
MP 05; MP
06, MP 07;

MP 09;

I1P6 01, I1P6
03, ITP6 06

Tema 2.3.
XUMHYECKHUE
peakuumn

KomOunupoBannoe 3ansitue Ne 6. Kinaccmpuxanmsa XuMHYECKHX
peakuuii. CKOpoOCTh peakuuu, ee 3aBUCHMOCTDb OT Pa3JH4YHbIX (PAKTOPOB.
XuMn4yeckoe paBHoOBecHe.

Copepxanue yueOHONU HH(pOPMALIUH.

BeposTHOCTh IpOTEKaHNs XUMUYECKMX peakuuid. BHyTpeHHss1 »Heprus,
HTaNbNUA. TernoBol >PdexT xumuueckux peakuuil. TepMoxumuyeckue
ypaBHeHHs. CTaHIapTHas SHTAJbIMA pEaKUMid W 0Opa3oBaHMs BEILECTB.
3akon ['.U. I'ecca u ero ciencrBus. DHTPONUA.

Ckopoctp xuMmuyeckux peakuuid. [loHsATHE O CKOPOCTH peaKIMi.
CKopoCTh FrOMO- U T€TEPOTreHHON peakui. JHEepPrusl aKTUBALIH.

@axToppl, BIUAIOIIME HA CKOPOCTh XMMHMUYECKOM peakuuu. IIpupona
pearupyromux BemecTs. 1emmepatypa (3akon Baat-T'odda). Konnentparms.

JIP 01; JIP
02; JIP 03;
JIP 04; JIP
08, JIP 09;
JIP 13;
MP 01; MP
02; MP 04;
MP 08; MP
09;
IIP6 02; IIP6
04; ITP6 06
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KaranuzaTtopel ¥ Karanu3: TOMO- U TE€TEPOTeHHBI, KX MEXaHU3MBIL.
®epMeHThl, HUX CpaBHEHHWE C  HEOPraHMYECKUMH  KaTajau3aTopamH.
3aBUCHUMOCTh CKOPOCTHM pEaklui OT MOBEPXHOCTH CONPUKOCHOBEHHS
pearupyrouux BeIeCTB.

OOpaTuMOCTh XUMHUYECKHX PEaKlnidi. XUMHUeckoe paBHOBecue. [loHsTHE
0 XMMHYECKOM paBHOBeCHMHU. PaBHOBeCHBbIE KOHIEHTpAalUH. J(MHAMUYHOCTH
XUMHYECKOro paBHoBecHs. DaKkTOpPbI, BIMSIONIME HA CMEUICHHE PAaBHOBECHS:
KOHIICHTpalus, JaBjaeHue, remneparypa (npunuun Jlelllarense).

KomoOunupoBannoe 3ansitue Ne 7. TemnoBoih 3pPekt XuMHUeCKHX
peakuui.
Copepxanue yueOHOM nHpopmanuu.
BHyTpeHHsAss SHeprus, SHTaNbNHA. TemmoBoil 3(PQeKT XUMHUYECKHX
peakumii. TepMoxumMudeckue ypaBHEHHUS.

IIpakTnueckoe 3ansaTHe Ne 3. BbluMciIeHHSI M3MEHEHHS] CKOPOCTH JIP 06, JIP
peakuuii NP H3MEHEHHWHM KOHIEHTPALMH Pearupyoumux BelecTB M 07; JIP 08;
TeMIepaTyphl. JIP 11; JIP
Copnepxanue yueOHOM nHpopmanuu. 12; JIP 14;
@akTopsl, BIMAKOIIME HA CMEUICHUE pPAaBHOBECHs: KOHIICHTPALKs, MP 01; MP
nasienue, remmeparypa (npuniun Jle [llatense). Temnepatypa (3akon Bant- 02; MP 03;
lodda). Kornenrparms. MP 09;
1IP6 02; IIP6
03, IIP6 04,
1IP6 05, I[IP6
06; I1Py 04,
1IPy 05
Tema 2.4. Kom0unupoBanHoe 3aHfITHE Ne 8. OxucInTeIbHO- JIP 01; JIP
OxucauTenpHo- BOCCTAHOBHTEJBbHBIC PpPEaKHHH. JJIEeKTPOXHMHYECKHE npoueccsl. 02; JIP 03;
BOCCTAHOBUTENBH | DJIEKTPOJIN3 JIP 04; JIP
bIE PEAKIIUU. Copepxanne yueOHOM HH(MOPMALIUH. 08; JIP 09;
DneKTpoXuMHu4e- OKHCIIUTENTBHO-BOCCTAHOBUTENIbHBIE  peakiuu. CTerneHb OKHUCICHMS. JIP 13;
CKHUE TIPOLIECCHI Boccranosurenu u oxkuciurenn. OKHUCIEHUE U BOCCTaHOBIEHUE. Baxxkueiie MP 01; MP
OKHCJIUTEIN W BOCCTAHOBHUTENIH. BOCCTAHOBUTENbHBIE CBOMCTBA METAJUIOB - 02; MP 04;
npocThiX BemecTB. OKUCIUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA MP 08; MP
HEMETAJUIOB - MPOCTHIX BEIIECTB. BOCCTAHOBHUTENIbHBIC CBOWMCTBA BEIIECTB, 09;

19




00pa30BaHHBIX AJIIEMEHTAMU B HU3IIEH (OTpULIaTEIbHON) CTEIIEHH OKHCIICHUSI.
OKHCTUTENIbHBIC CBOMCTBA BEIIECTB, OOPA30BAHHBIX AJIEMEHTAMU B BBICIICH
(TIOJTOKUTENHHOM ) CTENIEHU OKHUCJICHUS. OkucnurenbHbIe u
BOCCTAHOBUTEJIbHBIE CBOWMCTBA BEIIECTB, OOpPA30BAaHHBIX JJIEMEHTAMU B
IIPOMEKYTOUHBIX CTETICHIX OKHCIICHUS.

Krnaccudukanus OKHCIUTETLHO-BOCCTAHOBUTEIBHBIX peakimid. Peakimm
MEXaTOMHOIO M MEKMOJIEKYJISIPHOIO OKHMCIIEHHUSI-BOCCTAHOBJIEHUs. Peakuuu
BHYTPUMOJIEKYJIIPHOTO OKHCJICHUSI-BOCCTAHOBJICHUS. Peakiun
CaMOOKHCJIEHUS-CAMOBOCCTAHOBJIEHUSI.  METOJIbl COCTaBJIE€HUSl YpaBHEHUU
OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIX PEaKIMi. XUMUYECKHE UCTOYHUKHU TOKA.
ONEKTPOAHBIE MOTEHUUANbl. Pl CTaHIApTHBIX 3JEKTPOAHBIX NOTEHIIMAJIOB
(ONMEKTPOXMUMHUYECKUN  psJil  HANpsDKEHUH  MeTayyioB). ['aibBaHWMYECKHe
9JIeMEHThl W MNpUHOMNBI uUX paboTel. CocTaBieHHE TralbBaHUYECKHX
aneMeHToB. OOpa30BaHKE TaIbBAHWYCCKUX TAP MPH XUMHYECKHUX TPOIECCax.
['anpBaHMYECKHWE  3JEMEHThI, NIPUMEHSEMbIE B  JKM3HU:  CBUHLOBAs
aKKyMyJIATOpHass ~ Oatapesi, HHKeElb-KaJIMUEBbIE Oarapew, TOIUIMBHBIC
3JIEMEHTHI.

DNEeKTPOIU3 pacIulaBOB U BOJHBIX PacTBOPOB AEKTposUTOB. IIpoueccsl,
MPOUCXOJSIIME HA KaTOAEe M aHOAE. YPaBHEHUSA DIIEKTPOXUMHUYECKHX
MPOLIECCOB. DJIEKTPOJIU3 BOIHBIX PACTBOPOB C WHEPTHBIMH SJEKTPOJAMH.
DNEKTPONN3  BOJHBIX  PACTBOPOB C  PACTBOPUMBIMU  DJIIEKTPOJAMH.
IIpakTHyecKoe NPUMEHEHUE IEKTPOIIN3A.

11P6 02; ITP6
04; 1IP6 06

JlaGopaTopHo-npaKTH4ecKoe 3aHATHE Ne 4. HN3yyenue
OKHCJIMTEJbHBIX CBOMCTB NEPMAHraHaTa KaJus B Pa3JIMYHBIX cpeaax.

Coneprxanue yueOHOM nH(pOpMaLHH.

Meton anekTpoHHOro OanaHca. BnwusHMe cpenbl Ha INpOTEKaHHE
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX NIpoLeccoB. OKUCINUTEIbHBIE CBONCTBA
NnepmMaHraHaTa Kajius B pa3JIMYHbIX CpCaax.

JIP 05; JIP
09;

JIP 10;
MP 01; MP
03, MP 04,
MP 05; MP
06, MP 07,

MP 09;

11P6 01; ITP6

03, I1P6 06;

I1Py 04, ITPy
05
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CamocrosiTenbHas paboTa CTYJCHTOB.

PaccranoBka KO3 QHUIMEHTOB METOIOM JICKTPOHHOTO OaiaHca.

CocraBiieHHE OKHCIUTEIbHO-BOCCTAHOBHUTEIILHBIX ~PEAKIUH  METOI0M
AJIEKTPOHHOTO OallaHca.

CocraBiicHHE YPaBHCHUH AJIEKTPOJIU3A.

Tema 2.5.
Knaccudukanms
BEIIIECTB.
[IpocTeie
BEIIIECTBA.

KomoOunupoBannoe 3anatue Ne 9. Kinaccupukanusi ¥ HOMEHKJIATypa
HEOPraHW4ecKHX BellecTB. XMMHUYECKHEe CBOMCTBA NMPOCTHIX BeLIECTB —
MeTaJI0B M HeMeTaJ10B. Boopon.

Coneprxanne yueOHON nHDOpMAIUH.

Merautbl.  [lonoxenne wertamioB B llepuoamyeckoid cucreme u
O0COOCHHOCTH CTpOEHUS UX aToMOB. [IpocThie BelecTBa - METalIbl: CTPOCHUE
KPUCTAJUIOB W META/UIMYeCKass XuUMH4eckas cBsi3b. OOmme Qusnueckue
CBOMCTBAa METANIOB U MX BOCCTAHOBUTEJIbHBIE CBOMCTBA: B3aHMMOJICUCTBHUE C
HeMeTaulaMu  (KHCIIOPOJIOM, TaJoreHaMH, CEepOH, a30TOM, BOJIOPOOM),
BOJOM, KHUCJIOTaMM, pacTBOPAMH COJIEH, OpPraHUYECKMMH BELECTBAMHU
(ctupramu, TaJOreHaJKaHaMHd, (EHOJIOM, KHCIOTaMH), CO MIEJIOYaMH.
Okcuabl M TUAPOKCHUIBI METAJUIOB. 3aBUCUMOCTh CBOMCTB 3THX COEIMHEHUU
OT CTENEeHEl OKHMCIEHUS METaUIOB. 3HaUEHHE METaIOB B IPUPOJIE U KU3HU
OpraHU3MOB.

Koppo3uss meramnoB. IloHsatne koppo3uu. XumHYecKas KOppPO3Hs.
DnekTpoxumMuueckas Kopposus. CrocoOsl 3alIUThl METAIIJIOB OT KOPPO3HH.

OO6mme crmocoObl TONYyYEeHHs] METaIoB. MeTtamisl B TIPUPOJIE.
Mertamtyprus ¥ ee BUJIbl: IUPO-, TUJIPO- U SIEKTPOMETAILTYPrus. DIEKTPOIU3
pacIuilaBOB M PAacTBOPOB COEAMHEHMH METAJIOB M €ro IMpaKkTUYEeCKoe
3HAYEHUE.

Hemeramnsl. [lonmokeHne HeMETayuiOB B IMEPUOJUYECKON CHUCTEME,
0COOEHHOCTH CTPOEHHSI UX aTOMOB. DJIEKTPOOTPULIATEILHOCTb.

bnaropognbie ra3pl. DIEKTPOHHOE CTPOEHHE aTOMOB OJIarOPOJHBIX I'a30B
U 0COOCHHOCTH UX XUMUYECKUX U (PU3MUECKUX CBOMCTB.

Hemerannsl - mnpocTble BemiecTBa. ATOMHOE M MOJIEKYISIPHOE UX
CTPOCHHE. AmnoTtponus. XUMHUECKHE CBOMCTBa HEMETAJIOB.
OKuCIHATENbHBIE CBOMCTBA: B3aUMOJCHCTBHE C META/UIaMH, BOJOPOIOM,
MEHEe DJIIEKTPOOTPUIATEIbHBIMA HEMETaUIaMH, HEKOTOPBIMHM CIIOKHBIMU
BeniecTBaMu. BoccTaHOBHUTENbHBIE CBOMCTBA HEMETAUIOB B PEAKUHUAX C

JIP 01; JIP
02; JIP 03;
JIP 04; JIP
08; JIP 09;
JIP 13;
MP 01; MP
02; MP 04;
MP 08; MP
09;
IIP6 02; IIP6
04; IIP6 06
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¢dbTOpOM, KHCIOPOJIOM, CIOXKHBIMU BEUIECTBAMH-OKUCIUTENISAMU (a30THOH H
cepHoil kucioramu U ap.). Bogopon. JIBoilcTBEHHOE MOJIOKEHUE BOJAOPOJIA B
[lepuonuueckoit  cucreme. N3oTonel  BOmopoa. Tsoxenas  Boga.
OKuCIUTENIbHBIE U BOCCTAHOBUTEJIHLHBIE CBOMCTBA BOJIOPO/IA, €T0 MOJYYSHHUE U
npuMeHeHue. Poiib BO10poa B )UBOM U HEXKUBOW MPHUPOJIE.

Tema 2.6.
OcCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COETUHEHUM.

KomOunnpoBannoe 3ansitue Ne 10. Oxcuabl. Jleryune BOAOpOAHBbIE
coeJUHEeHHS HeMeTaJLI0B.

Coneprxanue yueOHOM nH(POpMAIHH.

Boga. Pomp Bogel  Kak  CcpemooOpasyrolIero  BEHIeCTBa  KJIETKH.
DKOJIOTUYECKUE AaCHEeKThl BOJOIOJIb30BaHMs. BomOpoJHbIE COEIUHEHHS
HemeTaiioB. [lonydyeHne aMMuaka U XJI0pOBOAOPOJA CUHTE30M U KOCBEHHO.
®dusnueckue cBoiicTBa. OTHOIIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcunsl. HeconeoOpasyromue u coneoOpa3zyomue okcuabl. KucinoTHsie
OKCU/IBI, WX cBoWcTBa. OCHOBHBIE OKCHJIBI, WX CBOWCTBA. AM{QOTEepHBIC
OKCHJIbI, X CBOMCTBA. 3aBUCUMOCTH CBOICTB OKCHUJIOB METAJUIOB OT CTENEHU
okucieHus. CBONCTBAa aMMHaKa.

JIP 01; JIP
02; JIP 03;
JIP 04; JIP
08, JIP 09;
JIP 13;
MP 01; MP
02; MP 04;
MP 08; MP
09;
IIP6 02; IIP6
04, ITP6 06

KomOunupoBannoe 3ansitme Ne 11. TD'mapokcuabl: KHCJIOTHI,
OCHOBaHMA. AM(OTEepHbIEe THAPOKCHAbI
Copepxanue yueOHoI nHOpMaLIUU
Kucnorst HEOpraHUYeCcKue. Kucnorst B CBETE TEOpUHU
ANIEKTPOIUTUYECKON  nucconmanuu.  Kiaccudukanms  HeopraHHYecKuX
kucaoT. O01me cBOWCTBAa KUCIOT: B3aUMOJICHCTBIE HEOPraHUYECKUX KUCIOT
C MeTalylaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHUIAMU U TUIPOKCHIAMH, C
coisiMu, oOpa3zoBaHue  CIOXHBIX  3¢upoB. (OCOOEHHOCTH  CBOMCTB
KOHLICHTPUPOBAHHOW CEpPHOM U a30THOM KHUCJIOT.
OcHoBanust ~ HeopraHmueckue. OCHOBaHHUS B  CBET€  TEOPHUH
ANIEKTPOIUTUYECKON  nucconmanuu.  Kiaccudukanms  HeopraHHYecKuX
OCHOBaHUM. XMMHUYECKHE CBOMCTBA IIEJI0YEH U HEPACTBOPUMBIX OCHOBAHMIA.

KomOunnpoBannoe 3anarue Ne 12. Coum. KommiekcHble coJH.
I'eneTn4eckasi cBsAI3b MEKIAY KJIaccCaMM.

Coneprxanue yueOHoM nHpopManuu

KommiekcoobpazoBanue. [loHATHE O KOMIUIEKCHBIX COEIUHEHUSX.
KoopanHaioHHoe yucio KoMIuiekcooOpa3oBarens. BHYTpeHHSS U BHELIHAS
chepa xkomruiekcoB. HoMeHKmarypa KOMIUIEKCHBIX coeauHeHuid. Mx
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3HaueHne. CocTaBlICHHE IIEITOUEK HpCBpaHlCHHI}'I.

JlabopaTopHo-npakTuyeckoe 3ansitue Ne S MH3yuyenmii peaxkumii JIP 05; JIP
00pa30oBaHUsl KOMILIEKCHBIX coequHeHMidl. WM3ydyeHHe XMMHYECKHX 09;
CBOMCTB OCHOBAHMIA. JIP 10;
Coneprxanne yueObHol nHpopManuu MP 01; MP
Hanucanue ypaBHEHMI XMMMUYECKHUX PEAKLMH, XapaKTepU3YIOLIMX 03; MP 04,
CBOMCTBAa HEOPTaHUYECKUX OCHOBAHUM, aM(DOTEPHBIX THAPOKCH]IOB. MP 05; MP
06, MP 07,
MP 09,
I1P6 01; ITP6
03, I1P6 06;
[1Py 04, I1Py
05
Tema 2.7. KomOunupoBannoe 3ansitue Ne 13. /lucnmepcHbie cucremsbl. Bopa. JIPO0I;JIP | OK0I; OK
PactBopsI HUctunnbie pacrBopbl. PacrBopumocth. Cnoco0bl  BbIpazkeHHA 02; JIP 03, 02;
KOHLIEHTPaLlU PACTBOPOB. JIP 04, JIP OK .03
Copepxanne yueOHOM HH(MOPMALIUH. 08, JIP 09, 1IK 2.3.
[Tonsitue o nucnepcHbix cucremax. Kiaccuukanusi TucnepcHbIX CUCTEM JIP 13;
B 3aBHCHUMOCTH OT arperaTHoOro COCTOSIHUS IUCIIEPCUOHHOW Cpenbl H MP 01; MP
JUCTIepCHOM (a3bl, a Takke Mo pasMepy ux yactuil. ['pyboaucrepcHbie 02; MP 04,
CUCTEMBI: SMYJIbCUU U CYCIIEH3UHU. TOHKOAMCIIEPCHBIE CUCTEMBI: KOJJIOUIHBIE MP 08; MP
(3011 W renu) M UCTHHHBIE (MOJEKYJSpHBbIE, MOJIEKYISIPHO-MOHHbBIE U 09;
uoHHele). Dddext Tunnans. Koarynmsanus B KOIOMIHBIX pacTBOpax. 11P6 02; ITP6
CuHepesuc B remusx. 04, IIP6 06

3HaueHWe JUCHEPCHBIX CHUCTEM B JKUBOM M HEXUBOW MpUPOAE U
MPaKTUYECKON JKU3HHU YeJIOBEKA. DMYJIbCUH M CYCIIEH3WMH B CTPOUTEIHCTBE,
MUIIEBOM M MEIULMHCKOM MPOMBIIIIEHHOCTH, KOCMeTHKe. buomoruueckue,
MEIUIIMHCKUE W TEXHOJIOTMYECKHE 30JIM. 3HAYCHHUE TeJie B OpTraHu3allud
JKUBOW MaTtepuu. buonornueckue, nuieBble, MEAUIUHCKHE, KOCMETUUECKUE
renn. CuHepe3nc Kak pakTop, OMPEaeISIIONUiA CPOK TOAHOCTA MPOAYKITUN HA
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ocHOBe reneil. CBepThIBaHHME KPOBU KaK OWOJIOTMYECKUN CHHEpE3UC, €ro
3HauCHUE.

[TonsitTue o pactBopax. DUMKO-XMMHUYECKash MPUPOJA PACTBOPEHUS U
pacTBOpoB. B3aummoneicTBue pacTBOpPUTENS U PACTBOPEHHOI'O BEILECTBA.
PactBopuMocTh BemiecTB. CriocoObl BBIPa)KEHUS! KOHLIEHTPALUKU PacTBOPOB:
MaccoBas J10Jisl PACTBOPEHHOT'0 BellecTBa (IIPOLIEHTHAs), MOJISIpHASL.

KomOunupoBannoe 3ansatue Ne 14. Bogopoanblii mnoka3zartelib.
DJIeKTPOJMTHYECKAS] TUCCOIUALNS YJIEKTPOJIUTOB B BOAHBIX PAaCTBOPAaX.
Coneprxanne yueOHON nH(pOpMAIUH.
Teopuss 3JIEKTPOJIUTHUYECKOM  JHCCOLMAUMH. MexaHu3M JHCCOLMalUu

. OK 01; OK
BEILIECTB C Pa3IMYHBIMU TUIIAMU XUMHUECKUX CBs3eil. OCHOBHBIE MOJIOKEHUS 02-
TEOPUHU AJIEKTPOJIMTUYECKOH auccounanuu. CTeneHb 3JIEKTPOJUTHUYECKON OK ’03
aucconranuu U (akrtopsl ee  3aBucuMocTtd. CHIIBHBIE M CpeIHHE 1K 2 3
anektposnThl.luccouunanus Boasl. Bonopoansiii mokazatens. Cpena BOJHBIX e
pacTBOpOB  IEKTPOIMTOB. Peaknuu oOMeHa B BOJAHBIX pacTBOpax
251eKTposInTOB. COCTaBlI€HHE YPAaBHEHUM 3JIEKTPOIUTHUECKON TUCCOLUALIUU.
KucnoTsl, 0CHOBaHUS M COJIM KaK JEKTPOJIUTHI.
KomoOunupoBanHnoe 3ansatue Ne 15. Peaknuu noHHOro o0MeHa. OK 01+ OK
Copepxanue yueOHOM HH(MOPMALIUU. 02’_
Peakuuu, naymuye no U3MEHEHUIO CTENEHEW OKUCIIEHUS JIEMEHTOB OK ’0 3
(OKUCIUTENIBHO-BOCCTAHOBUTENIbHBIE U HEOKUCIIUTENbHO-BOCCTAHOBUTEIbHBIE K 2 3
peakuun). CocTaBaeHHE MOJIHBIX U COKPALIEHHBIX HOHHBIX YPABHEHUH. o
KomOunnnpoBannoe 3ansatue Ne 16. 'mapo.ius coueid. OK 01; OK
Conepsxanne yueObHoU nHpopMauu 02;
I'mppomus coneit. CryneHuarslii ruaposus. llpakThueckoe mnpumMeHeHHe OK .03
THIPOJIN3A. 1IK 2.3.
JlabopaTopHo-npakTHyeckoe 3aHsaTHe Ne 6. Onpenenenue JIP 06; JIP | OKO0I; OK
Ka4eCTBEHHOT0 cocTaBa coJieil. ['mapoan3 coseii. 07; JIP 08; 03;
Conepxanne yueOHOM HH(MOPMALIUH. JIP 11; JIP | OK 04; OK
I'unponu3 kapOoHaTOB, CyiIb(GaTOB M CHJIMKATOB IIEJIOYHBIX METAJUIOB; 12; JIP 14, 05;
HuTparoB cBuHLA (II) mim nuHkKa, XIopuaa aMMOHUS. MP 01; MP OK 06
02; MP 03,
MP 09; 1IK 2.3;
11P6 02, [IP6 IIK. 2.5
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03; I1IP6 04,

I1P6 05; ITP6
06; ITPy 04,
[1Py 05
Tewma 2.8. Xumus KomOunupoBannoe 3ansitue Nel7. JIP01; JIP | OK0I; OK
3JIEMEHTOB. lesouHble U MIET0YHO3EMeTbHbIE METAJLIbI. 02; JIP 03; 02;
Coneprxanne yueOHON HH(DOpMAIUH. JIP 04, JIP OK .03
Onementsl [A-rpynmsl. Ienounsie meramnsl. OOmas XapakTepHCTHKA 08; JIP 09, 1IK 2.3.
LIEJIOYHBIX METAJUIOB HAa OCHOBaHMM NosiokeHus B llepuoguueckoit cucreme JIP 13;
anemenToB J.1. MenneneeBa u crpoenus aromoB. [lonyuenue, pusnueckue u MP 01; MP
XMMUYECKHE CBOMCTBA IIEIOYHBIX METAIOB. KaTHOHBI 1IETOYHBIX METAIIJIOB 02; MP 04,
KaK Ba)KHEHIIas XUMUYecKass popMa MX CyIIECTBOBAHUS, PETYISTHBHAS POJIb MP 08; MP
KaTHOHOB Kajiusl U HAaTpuUs B )KUBOU KieTke. [IpupoaHeie coennHeHus: HaTpus 09;
1 KaJIus, X 3Ha4YCHHUC. 1IP6 02, IIP6
Onementsl [IA-rpynmbel. OOmias xapakTepUCTHKA IIETOYHO3EMENbHBIX 04; I1P6 06
METaJIJIOB U MarHusi Ha OCHOBaHUM mojoxeHus B [lepuonuueckoil cucreme
snemenToB [[.. MenneneeBa u crpoenus atromoB. Kanbluii, ero nojiydyexue,
¢usnyecKkue U XMMUYECKHE CBOMCTBa. BaxkHele coefuHeHusT Kanblys, UX
3HaueHue u npuMenenue. Kanpiwmii B mpupoze, ero 6uonorudeckas poib.
KomoOunupoBannoe 3ansatue Ne 18. AjiloMuHuMii 1 ero coeIMHEHMS.
Coneprxanue yueOHOM HH(pOpMAIHH. OK 01+ OK
AmroMyHuM. XapakTEPUCTHKA AJOMHHHUS HAa OCHOBAaHUMU ITOJIOKEHUS B 02’_
Ilepnonnueckon cucreMe snemeHToB J.M.MeHnneneeBa u crpoeHue aroma. OK 0 3
[Tonyuenue, pusnyeckue U XMMUYECKHE CBOWCTBA aloMUHUS. Baxuelmme HK? 3
COEIMHEHUS AIFOMMHHUSA, UX CBOMCTBA, 3HaU€HHE U NpuMeHeHue. [Ipuponnsie o
COEJIMHEHUS aJIIOMHUHHUSL.
KomOnnnpoBannoe 3ansatue Ne 19. CpoiicTBa coelMHEHHH YIIepoaa u
kpemHus. Heopranmueckue nojmmepsl.
Copepxanne yueOHOM HH(MOPMALIUH. OK 01, OK
Onementsl IVA-rpynmel. OOmiass XapakTepUCTHKA DIIEMEHTOB O3TOU 02;
IpyNIbl HA OCHOBaHMM MX NosoxkeHus B [lepuoaudeckoii cucteMe 3I1eMEHTOB OK .03
J.N. MenneneeBa U CTpOCHHSI aTOMOB. YTJIEPOJ U KPEMHHI. YTIEPOI U €ro 1IK 2.3.

aotponust. CBOICTBa aJUTOTPONMHBIX MOAU(UKALUN YIIepoa, UX 3HAYCHHE
u npuMeHeHne. OKCuAbl U TUIPOKCH]IBI YTIIEpoaa U KPEMHHUS, UX XUMUYECKHE
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ceoiictBa. CoaM YroapHOM M KPEMHHUEBBIX KHCJIOT, HX 3HAYEHUE W
npumMeHenue. [Ipuponoodpasyromas poib yriepoaa AJs )KUBOM U KPEeMHUS -
JUIsL HE)KUBOM npuponpl. CuiMKaTHas HMPOMBIIUICHHOCTh. Heopranmdeckue
nosmmMepsl. [loaumeps! - MpoCThIE BElIECTBA C aTOMHOM KPHUCTAJUIMYECKOU
pELIETKOMN: aJuIOTPOITHbIE BUJOU3MEHEHH yriiepoaa (anMas, rpadur, kapOuH,
¢ymnepeH - B3aMMOCBs3b THOpHIM3alMK OopOuTaneil y aroMoB yriepoja ¢
IPOCTPAHCTBEHHBIM CTPOEHHEM AJJIOTPOIHBIX MOJIUGUKALMIL); CelleH HU
TEJUTyp LIENOYEUHOTo cTpoeHus. Ilomumepsl - CloXkKHbIE BEIIECTBA C AaTOMHOU
KPUCTANINYECKOM pEIIeTKOM: KBapl, KpeMHe3eM (JUOKCUIHbIE COCIUHEHMS
KpEeMHHs), KOPYHI (OKCHUJT aJTFOMUHUS) M aJIIOMOCHIIUKATHI (ITOJIEBBIC IITIATHI,
cltoJla, KaoyiuH). MuHepansl M TropHble nopojsl. Cepa miacTHyeckas.
MuHepanbHOE BOJIOKHO - acOecT. 3Ha4eHHE HEOPraHWYECKUX HPHUPOJIHBIX
HOJMMEPOB B (POPMUPOBAHMM OJIHOW M3 I€OJIOTMYECKUX 000J70YeK 3emiu -
JTUTOCQEPHI.
Knaccugukanus nonuMepoB 1Mo pa3aMyHbIM IPU3HAKAM.

KomoOunupoBannoe 3ansatue Ne 20. CpoiictBa a3ora, ¢ocdopa u ux
COeIUHEHMIA.

Coneprxanue yueOHOM nH(POpPMAIIHH.

OnemenTsl VA-rpynmnsl. O01as XapakTepUCTHKA 3JIEMEHTOB 3TOM I'PYIIIbI
Ha OCHOBaHWM HX nosiokeHus B llepumogmdeckoit cucreme snementos JI.1M.
MenpeneeBa u cTpoeHust aToMOB. CTpOeHHE MOJIEKYJIbI a30Ta U aJNIOTPOITHBIX
Monupukamuii  ¢docpopa, ux (¢uzMUECKHUEe U XUMHUYECKHUE CBOMCTBA.
Bonoponuele coenuHeHus 3neMeHToB  VA-rpymmbel. OKcuIbsl a30Ta |
docdopa, coorBercTByrOomMe UM KHCIOTH. Comm 3THX Kuciaor. CBOMCTBa
KHCJIOPO/HBIX COeIMHEHUH a3oTa M (ocdopa, UX 3HAUEHUE U NPUMEHEHHE.
A3ot u docdop B mpupoje, uX OHoJOrHuYecKasi pojb. DJIEMEHTHl V A-TpYIIIIbL.
OOmast xapakTepuCTHKa »JJIEMEHTOB OSTOW TpyNIbl Ha OCHOBAaHUHU UX
nosnoxenuss B Ilepuonnueckoit cucreme snmemeHtoB J[M. MeHnneneeBa u
cTpoeHust aToMoB. CTpOEHHE MOJIEKYIIbI a30Ta U AJUIOTPOIHBIX MOAU(DUKAIUIA
docdopa, ux puznyeckue U XUMUIECKHe CBOMCTBA. BogopoiHble coeiMHEeHUS
aneMeHTOB VA-rpynmbl. Okcuasl a3ota U hocdopa, COOTBETCTBYIOIIUE MM
kucioTel. Comu 3TuX Kuciaot. CBOMCTBA KUCIOPOIHBIX COCIMHEHWM a30Ta U
docthopa, ux 3HaueHHe M npuMeHeHue. A3oT U Qochop B mpupone, UX
Ouosornyeckas pob.

OK 01; OK
02;
OK .03
ITIK 2.3.
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KomoOunupoBannoe 3ansitue Ne 21. CBoiicTBa KHCJI0POAa, cepbl U UX
COeIUHECHUI.
Coneprxanne yueOHON nH(DOpMAIUH.

OK 01, OK
Xanpkorensl. OOmas xapakTepUCTHKA XaIbKOTCHOB HAa OCHOBAaHHH WX 02-
nonoxxkenus B Ilepuonmnueckoit cucreme snemeHtoB J[.M. MenneneeBa u OK ’03
CTPOEHUSI aTOMOB. XaJIbKOT'€HBI - TPOCThIE BelecTBa. Ajutorponusi. CTpoeHue 1K 2 3
MOJIEKYJT QJUIOTPONHBIX Moaudukanmuii u uX cBoicTBa. IlomydeHue wu e
MIPUMEHEHHE KUCTIOpoAa U cepbl. XalbKOTE€Hbl B IPUPOJIE, UX OUOJIOrHYeCcKast
pOJIb.
KomOunnpoBannoe 3ansatue Ne 22. CBoMcTBa TrajiOoreHOB H HX
COeIUHEHMIA.
Conepxanne yaeOHOM HH(GOPMALINH. OK 01+ OK
lamorensr. OOmas xapakTepHCTHKa TajJOT€HOB Ha OCHOBAaHUHM UX 02’_
nonoxkenuss B llepmomgmueckoir cucreme snemeHToB J.M.MenneneeBa u OK ’03
CTPOEHMsI aTOMOB. ['ajmoreHbl - MOpPOCThIE BEIIECTBA: CTPOCHUE MOJEKYII, K 2 3
XUMHYECKHE CBOMCTBA, IMOJyYEHHE U NPUMEHEHME. BaxkHenIe cOeqMHEHNs o
rajoreHoB, MX CBOMCTBA, 3HAY€HUE M NpUMEHEHHE. ['ajioreHsl B mpUpOE.
buosiornyeckas poJib raJoreHos.
KomOunupoBannoe 3ansitue Ne 23. CpoiicTBa cOeIMHEHUI Meau,
HMHKA, XpOMa, KeJjie3a.
Coneprxanue yueOHOM nH(pOpMALHH. )
OK 01, OK
Ocobennoctu crpoenust atoMoB d-anementoB (IB-VIIIB-rpymnm). Menp, 02-
IIUHK, XpOM, >K€le30, MapraHel] Kak MpOCThIE BEIIeCTBA, UX (PU3NYECKUE U OK ’03
XMMHYECKHE CBOMCTBa. HaxokaeHue »dSTHUX METAUIOB B NPUPOJAE, HX HK? 3
nonyueHue u 3HadeHwe. CoeauneHus (d ->ME€MEHTOB C  Ppa3sTUYHBIMU o
CTETNEHSMH OKUCJICHUS. XapaKTep OKCUJIOB M THAPOKCUIOB ITUX AJIEMEHTOB B
3aBUCHMOCTH OT CTETIEHH OKHCJICHHS METalIa.
IIpakTuyeckoe 3ansaTue Ne 7. ludgepeHupoBaHHbIi 3a4eT. JIP 06; JIP | OK0I; OK
07; JIP 08; 03;
JIP 11; JIP | OK 04; OK
12; JIP 14, 05;
MP 01; MP OK 06
02; MP 03;
MP 09, IIK 2.3;

27




1IP6 02; I[IP6 1IK. 2.5
03, 11P6 04,
1IP6 05, I[IP6
06; ITPy 04,
I1Py 05
Paznen 3.
Oprannueckast 70
XUMUS
Tewma 3.1. IIpenmer KomoOunupoBannoe 3ansitue Ne 24, IIpeamer opraHM4yecKod XMMHUM.
OpraHu4eCcKON Teopust crpoeHus oprannyeckux coenunennii A.M.byrieposa.
xumuu. Teopus Copepxanue yueOHOM HH(MOpMALIUU.
CTpPOCHUSA [Ipenmer opranndeckoit xumuu. [loHsITHE 00 OPraHUYECKOM BEIIECTBE U
OpPraHUYECKUX OpraHn4eckod Xumuu. KpaTkuil O4YepK HCTOPUU Pa3BUTHUS OPTraHUYECKON JIP 01; JIP
COCIMHEHUIA. xumud. Butammsm u ero kpymenue. OCOOEHHOCTH CTPOCHHSI OPTaHHUYECKUX 02; JIP 03;
coenuHeHuil. KpyroBopot yriepoaa B mpupoe. JIP 04; JIP
Teopust crpoenms opranmueckux coeauHeHnii A.M. Byrtieposa. 08; JIP 09;
[Ipeanocbuiku co3gaHusi TeOopur CTpoeHHs. OCHOBHBIE TOJOKEHUSI TEOPUU JIP 13;
crtpoenust A.M.byTtiepoBa. XumMudeckoe CTpOCHHE U CBOMCTBA OPraHUYECKUX 2 MP 01; MP
BemiecTB. CTpoeHHe aToMa yriiepoja. DIeKTPOHHOE 00JIako U opOHTalb, S- U 02; MP 04;
p-opOuTanu. DIJEKTPOHHBIE W JJIEKTPOHHO-Tpaduueckue (HOpMyibl aTroma MP 08; MP
yriepojga B OCHOBHOM M BO3OYXIEHHOM cocCTosHUAX. KoBaneHTHas 09;
XUMUYECKasi CBsI3b W €€ KiIacCHpUKAIUs 1O CHoco0y TMepeKpbIBaHUS 1IP6 02; I[1P6
opbutaneit (a- u n-cBs3u). l[lonstue rubpuamuzanuu. Pa3nauuHbie THUIBI 04, IIP6 06
rubpuau3anuu 1 (Qopma aTOMHBIX OpOWTajeil, B3aUMHOE OTTAJIKHUBAHUE
rUOpUIHBIX OpOUTaNell U MX paclooKEHUE B MPOCTPAHCTBE B COOTBETCTBUU
C MHUHHUMYMOM DHEpruu. l'eoMeTpusi MOJEKYyJd BELeCTB, 00pa30BaHHBIX
aTOMaMH yTJIepo/ia B Pa3IMYHBIX COCTOSIHUSIX THOPHIN3AIINH.
KomoununpoBannoe 3ausitue Ne 25, Knaccudukanus u HoMeHKJIaTypa
OPraHMYecKUX COeHHEHUI.
Copepxanue yueOHOU HH(MOPMALIUH.
Knaccugukanuss opraHn4eckux BEIIECTB B 3aBUCHUMOCTH OT CTPOCHHUS 2

yraepoaHoit uenu. llonstue QynkumonanbHOM rpynnel. Knaccuduxarnms
OpPraHMYeCKHUX BEIIECTB M0 TUNY (QYHKUMOHANBbHON rpymnibel. OCHOBBI
HOMEHKJIATYpbl ~ OPraHWYECKMX  BEIeCTB. [pHBHaNbHBIE  HA3BAHMIL.
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PanmonanbHass HOMEHKJIAaTypa KakK IIpEIIIECTBEHHHIAa HOMEHKIIATYPHI
IUPAC. Howmenknatypa IUPAC: npunounsl oOpa3oBaHusi Ha3BaHUIA,
CTapIIMHCTBO (DYHKIMOHAIBHBIX TPYII, MX OOO3HauYeHHe B mNpedukcax u
cy(hdukcax Ha3BaHUN OPraHMYECKUX BEIIECTB.

KomoOunupoBannoe 3ansitue Ne 26. CoBpeMeHHbIe NMPeACTABJIEHHUS 0
XHMHYECKOM CTPOEHUH OPraHUuYeCKUX coenHeHuil. Buabl uzomepun.

Coneprxanne yueOHON HH(DOpMAIUH.

OcHoBHbIE HampaBlIeHUs pa3BUTHUs Teopuu cTpoeHus A. M. Byrtieposa.
W3omepust opraHnyeckux BemlecTB U ee BuUIbl. CTpyKTypHash H30MEpHs:
MEKKJIACCOBasi, YIJIEPOAHOTO CKEJeTa, IOJOXKEHUS KpPaTHOW CBA3M H
dbyHKIMOHaIbHOU Tpymibl. [IpocTpaHcTBeHHAs M30MepHs: TeOMETpUYECKas U
onrtuyeckas. [loHsTHEe acuMMeTprudecKkoro neHTpa. bruonornyeckoe 3HaueHMe
ONTUYECKON u3oMepuu. B3anMHOe BIUSHUE aTOMOB B  MOJEKYJax
OpPTaHMYECKUX BEHIECTB. DJICKTPOHHBIC 3PPEKTHI aTOMOB U ATOMHBIX TPYIII B
OpraHMYeCKUX MoJekynax. WHAYKUHOHHBIA S((dEKT, MONTOKUTEIbHBIA U
OTPUIATEIIbHBIN, ero ocoOeHHOCTH. Me3omepHbiii  3pdext (3ddexr
COMPSDKEHHMS ), €T0 0COOCHHOCTH.

IIpakTuyeckoe 3ansaTue Ne §. H3omepus uW HOMeHKJaTypa
YIJIEBOOPOIOB.

Copepxanue yueOHONU HH(OPMALIUH.

OCHOBbI ~ HOMEHKJIATypbl ~ OpraHMYecKMx  BewlecTB.  M3omepus
OpPraHWYECKHUX BEIIECTB U €€ BUJIbI

JIP 06; JIP
07; JIP 08;
JIP 11;JIP
12; JIP 14,
MP 01; MP
02; MP 03;
MP 09;
IIP6 02; IIP6
03; ITP6 04,
IIP6 05; IIP6
06; I1Py 04,
1IPy 05

KomOunnupoBannoe 3anmsitue Ne 27. Kiaccudukaums peakumii B
OpPraHu4ecKoi XuMHUH.

Copepxanue yueOHOU HH(OPMALIUH.

[lonaTne O THUHaxX M MEXaHM3Max pEaKUUid B OPraHUYECKOM XUMHH.
Cyb6ctpat u pearent. Knaccudukanusi peakiuuii Mo M3MEHEHUIO B CTPYKTYpe
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cyocrpara (IpUCOEIUHEHHE, OTLICIJICHHWE, 3aMelleHHe, H30Mepu3alus) U
TUIy peareHTa (paaukaibHble, HyKIeo(hUIbHbIE, AEeKTPOpMIbHbIC). Peakiuu
IIPUCOEANHEHNS, NIMMHAHHAPOBAHUS, 3aMEeLICHMUS, MN30MEPU3ALINHN.
Pa3zHOBHIHOCTH peakLMi Ka)KIOTO THIIA: TMAPUPOBAHUE U JACTUIPUPOBAHMUE,
TaJIOTCHUPOBAHME W JEraJOT€HUPOBAaHWE, THUApAaTalus W Jeruiparanus,
TUAPOTAION€HUPOBAHUE M JETMAPOTAIOTCHUPOBAHUE, IOJIMMEpU3alUs U
NOJUKOHJEHcaus,  neperpynnupoka.  OcCOOEHHOCTHM  OKHUCIMTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIM B OPraHUYECKON XUMHUH.

IIpakTuyeckoe 3aHsitue Ne 9. PemeHue 3a71a4 Ha BbIBOJ XUMHYECKUX JIP 06; JIP
phopmy.r. 07; JIP 08;
Copepxanue yueOHOM HH(MOPMALIUU. JIP 11; JIP
Perenue pacueTHbIX 3aa4 Ha BHIBOJI XUMUYECKUX (POPMYIL. 12; JIP 14,
MP 01; MP
02; MP 03;
MP 09;
1IP6 02; I[1P6
03, IIP6 04,
1IP6 05, IIP6
06; ITPy 04,
[1Py 05
Tema 3.2. KomOunnupoBannoe 3ansitue Ne 28. IlpenenbHble yrieBoaopoabl.
[IpenenvHbie AJIKaHBI. JIP O1: JIP
YIJI€BOIOPOABI. Coneprxanue yueOHOM nH(pOpMALHH. 02" J]]—‘,’ 03-
l'omonornueckuit  psim = ankadoB. [lorstue 00  yriaeBomopojax. JH; 04- J]I;
Oco0OeHHOCTH CTPOEHHUS TMpPEeAENbHBIX YIIEBOAOPOJIOB. AJKaHbl  Kak 08" J]]; 09"
MIPEACTaBUTENH MpeIeITbHBIX YIIE€BOAOPO/IOB. DNEeKTPOHHOE u J,]P 13- ’
MPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJIbl METaHa U JPYruX aJKaHOB. MP 0] ]ilP
['omonornueckut  psng u  u3zomepus napagpuHoB. HopmanbHoe U 02- MP 04-
pPa3BETBIEHHOE CTpOEHUE yriepoaHod uenu. HomeHknaTypa ajakaHOB H Mi’ 08 M},’
aIKMIBHBIX 3aMecTuTeliell. DU3ndecKhe CBOMCTBA alKaHOB. AJIKaHBI B 09’_
pUPOJIE. ’
b E(H?\mqecxne cBoiicTBa ankaHoB. Peakmum SR-TMna: ramoreHHpoOBaHHE ]7056105)6170};6

(padotsr H.H. CemenoBa), HutpoBanue no KonoBanoBy. MexaHu3m peaxkuuu
XJIOPUPOBAHUS AJIKQHOB. Peakuun JeTUJPUPOBAHMUS, ropeHus,
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KaTaJIUTUYECKOTO OKMCICHUS alKaHOB. KpEeKUHI aJIkaHOB, pa3/IM4YHbIC BHJbI
KpEKHHIa, IPUMEHEHNE B IIPOMBILUICHHOCTH. [Inponn3 u KoHBEpcHs MeTaHa,
MN30MEPU3ALHs AIKAHOB.

[Ipumenenne U crnocoObl monydeHus ankaHoB. OOJacTu NpUMEHEHUs
IKaHOB. [IpoMbIlUIEHHBIE CHOCOOBI IMOJYYEHMs aJKaHOB: IOJyYEHHE U3
IOPUPOIHBIX UCTOYHUKOB, KPEKUHT MapaduHOB, MOJYyYEHUE CHHTETHYECKOTO
OeH3uHa, rasudukauus yris, TUApUpoBaHME ajikeHoOB. JlaGopaTopHble
CIocoObl MOJY4YEHMs] aJKaHOB: CHUHTe3 Bropua, nekapOOKCHIMPOBAHUE,
I'HJIPOJIM3 KapOua aJrOMUHUS.

KomOunnpoBannoe 3ansatue Ne 29. IukioankaHsbl.

Copepxanue yueOHOM HH(MOPMALIUU.

[ukmoankansl. 'OMOIOrHYECKU psii ¥ HOMEHKIIATYpA LIMKJIOATIKAHOB, UX
obmas ¢popmyna. [lonarue o HanpspkeHUH LUKIA. M3oMepusi HUKIOATKAaHOB:
MEXKJIACCOBas, YIJIEPOJHOrO CKejeTa, reomerpudeckas. [lomyuenue wu
buznyeckue CBOMCTBA IUKIOATKAHOB. XUMUYECKHE CBOMCTBA IIMKIOATKAHOB.
Crnenuduka CBOWCTB IHUKJIOAIKAHOB C MallbIM pa3MepoM IMHKIA. Peakmuu
MIPUCOEIMHEHHS] U PAIUKAIILHOTO 3aMEILICHMSI.

JlabopaTopHo-npakTuyeckoe 3ansaTue Ne 10. CpoiicTBa TBEpPABIX JIP 06, JIP
napa¢uHoB. BeruucjieHus o XuMH4eCKUM (pOpMy.J1aM U N0 YPABHEHUAM 07; JIP 08;
peakumii. JIP 11; JIP
Copepxanne yueOHOM HH(MOPMALIUH. 12; JIP 14,
Boruncnenus no xumuueckuM (GopMyliaM U 10 YpaBHEHUSM pPEaKIil. MP 01; MP
Hanucanne ypaBHEHUN XUMUYECKUX PEAKLUN AJIKAHOB. 02; MP 03;
MP 09;
1IP6 02; IIP6
03, IIP6 04,
1IP6 05, IIP6
06; I1Py 04,
1IPy 05
Tema 3.3. KomoOunupoBannoe 3ansaitue Ne 30. HempenesbHble YriieBOJOpPO/bI. JIP 01, JIP
HenpenenbHubie AJIKeHBbI. 02; JIP 03;
YTJIEBOJIOPO/IBI. Conepsxanne yueOHOU nHDOpMAIUH. JIP 04, JIP
I'oMosiornueckuii psig  aJKkeHOB. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE 08; JIP 09,
CTpPOEHHE MOJEKYJbl JTWIEHAa W alkeHoB. ['oMosiornueckuil psin u oOmias JIP 13;
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dopmyna ankeHoB. V30MepHsi STUICHOBBIX YIJIEBOJOPOIOB: MEXKKIACCOBas,
YIJIEPOJAHOIO CKEJETa, IOJOXKEHUS KpaTHOM CBSA3M, TI'€OMETpUYECKas.
Oco0OeHHOCTH HOMEHKJIATYpbl ASTHJICHOBBIX YIJIEBOJOPOAOB, Ha3BaHU
BAKHEUINUX paguKaoB. PU3ndecKue CBOMCTBA AJIKEHOB.

XHWMHYECKHE CBOMCTBA QJIKEHOB. DJICKTPOPUIBHBIA XapaKTep pEeaKIluid,
CKJIOHHOCTb K pEakUUsM NPHUCOEAUHEHHUS, OKHUCIIEHHUS, MOJIUMEPU3ALNH.
[IpaBuiio MapkoBHUKOBA M €ro JJIEKTPOHHOE oOocHOBaHue. Peakiuu
raJIOTEHUPOBA-HUS, T'UAPOTaJIOreHUPOBaHUs, TUJpaTallid, TUAPUPOBAHUS.
Mexanuzm AE-peakuuii. Ilonstne o peakuusx nonumepusanuu. l'openue
alKeHoB. Peakuuy OKHUCIIEHUS B MATKMX M JKECTKMX YCJIOBMsX. Peaxnus
Barnepa u ee 3HadueHus Il OOHApY)KEHHsI HEMPEAETbHBIX YIIIEBOJOPOJIOB,
IIOJIy4E€HUS TIINKOJIEH.

[IpumeneHne M crnocoObl MOMY4YeHHs alKeHOB. Vcmonp30BaHUE BBHICOKOU
PEaKLMOHHON CHOCOOHOCTH aJKEHOB B XUMHYECKOM MPOMBILIUIEHHOCTH.
[Ipumenenue >TuiieHa W nponuieHa. [[poMblieHHbIE CIOCOOBI MOTYyYEHUS
QIKCHOB. Peaknmm neruapupoBaHMsS M KpeKWHTa ankaHoB. JlabopaTopHbie
CrocoObI MOTYyYEHUS AJIKEHOB.

MP 01; MP
02; MP 04;
MP 08; MP
09;
IIP6 02; IIP6
04, ITP6 06

KomoOununpoBannoe 3ansaTue Ne 31. AjikajgueHsl.

Copepxanne yueOHOM HH(MOpMALIUU.

Ankanuensl. TloHsaTHe W KiIacCHpUKANMS TUSHOBBIX YIIIEBOJOPOJIOB IO
B3aMMHOMY PpAacCMOJOXKEHHUI0O KpaTHBIX CBsA3e B Mosekyne. OCoOeHHOCTH
AJIEKTPOHHOTO M TMPOCTPAHCTBEHHOTO CTPOEHMSI COMPSIKEHHBIX JHEHOB.
HoMmeHnknatypa AMEHOBBIX yriieBoaopoaoB. OcCOOEHHOCTH XHMHYECKUX
CBOWCTB COTPSDKEHHBIX JINEHOB, KaK CIIEACTBHE UX JJEKTPOHHOTO CTPOCHHUS.
Peakiuu 1,4-npucoenunenus. Ilonumepusanus aqueHoB. CrocoObl MOTydeHHs
JTUEHOBBIX  yriaeBogopojaoB: paborer CB. JlebeneBa, aerumpupoBaHue
AIKaHOB.

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJICKYJSIPHBIX COCTUHEHWH Ha
npuMepe TMPOAYKTOB IOJMMEPU3ALMU  AIKEHOB, alKaJWeHOB M  UX
TaJIOTEHIPO-U3BOHBIX. MOHOMEp, TOJMMEp, peaKkIus TOJIMMEPH3AINH,
CTETEHb TOJIMMEPU3ALUH, CTPYKTYPHOE 3BEHO. THIMBI MOJMMEPHBIX LEHei:
JWHEWHBIC, pa3BEeTBJICHHbIC, CcIIHTHIC. [lOHATHE O CTEpeoperyIsIpHBIX
nonumepax.  [lomumepsl  TepMOIUTACTHYHBIE M TepMOpEAKTHBHBIE.
[IpencraBinenne o miuactMaccax M 3nactoMepax. lloamdTuieH BBICOKOTO H
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HU3KOTO JIaBJIEHUs, €ro CBOMCTBa M mpuMmeHeHue. I[lomumponuieH, ero
NPUMEHEHHEe U CBOMCTBA. [ ajoreHcojepamme MOJUMEphl: TedJIoH,
nosmBuHWIXJIopu. Kayuykn HaTypanbHbl U cuHTeTHYECKUE. Comoaumepsl
(OyTamueHCTHPOIbHBIN KayuyK). Bynkanuzanus kaydyka, pe3suHa u Y00HUT.

JIP 06, JIP
07; JIP 08;
JIP 11; JIP
. 12; JIP 14;
JlaGoparopHo-npakTuyeckoe 3anstue Ne 11. CpoiicTBa 3THJIeHA. MP 01 MP
H3yuenne cpoiicTB momMepoB. Pacuerbl Macchl BemecTB MM o0beMa 02 MP 03"
rasa 1o u3BeCTHOMY KOJIMYeCTBY BelllecTBa, Macce, 00beMy. MP 09- ’
Conepxanne yaeOHOM HH(OPMALINH. ;
XuMuUecKre CBOMCTBA AKeHOB. PellieHre pacueTHBIX 3a/1a4. TIP6 02, 11P6
03; 1IP6 04,
1IP6 05; I1P6
06; ITPy 04,
[1Py 05
KomoOunupoBannoe 3ansitue Ne32. AJIKMHBI.
Coneprxanue yueOHOM HH(POPMAIIHH.
ONEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOCHHE aUETWIEHAa M JIPYIux
ankuHoB. ['oMonoruueckuit psin u obmias ¢popmysna ankuHoB. Homenkiarypa
AlETWJICHOBBIX yIJIEBOJOPONOB. M3oMepus MeKKiaccoBas, YIVIEPOJHOTO
CKeJIeTa, IOJIOKEHHsI KPaTHOM CBSI3M. XMMHUYECKHE CBOMCTBA M NPUMEHEHHE
aIKMHOB. OCOOEHHOCTH peakUMi TNPHCOeNUHEHHUs IO TPOHHOM yriepon-
yraepogHon  cBssu.  Peaknumsa  Kydepoa. IIpaBwiio  MapkoBHUKOBa
OPUMEHHUTEIBHO K aneTuaeHaM. [1oBIKHOCTE aToMa BOJIOpoJia (KUCIOTHBIE
cBoiicTBa ankuHOB). OkucaeHue ankuHoB. Peakuus 3enuHckoro. [Ipumenenue
AlETWICHOBBIX yrieBoaoponoB. [lonmuBuaunanerar. Ilomyuenue ankuHOB.
[TosyueHue anieTuseHa NUPOJIN30M METaHA U KapOUJIHBIM METOJIOM.
Tema 3.4. KomOunnpoBannoe 3anstme Ne 33. Apenbl. OcobeHHOCTH JIP 01; JIP
ApoMaThyeckue XHMHYECKHUX CBOMCTB roMOJIOTOB 0eH30.1a. 02; JIP 03;
YIJIEBOAOPOABI I'omonoruyeckuii psx apeHoB. beH301 Kak IpeaCTaBUTENb apEeHOB. JIP 04, JIP
PazBute  mpexacraBineHuit o cTpoeHun — OeH3ona.  CoBpeMEHHbIE 08; JIP 09,
Ipe/CTaBiIeHNus 00 DJIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHHMM OeH307a. JIP 13;
O0Opa3oBaHne apoMaTHYEeCKON J-cucTembl. [ omornorm OeH3ona, HX MP 01; MP
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HOMEHKJIaTypa, obmas ¢opmyna. HomeHnknatypa s AW3aMelIEHHBIX 02; MP 04;
MPOU3BOJHBIX OCH30Ja: opmo-, Mema-, napa-pacnoiolceHue 3aMeCTUTEICH. MP 08; MP
®dusnyecKue CBONCTBA apeHOB. 09;
XuMuueckue cBoicTBa apeHoB. llpuMmepbl peakimii 3IEeKTPOPUILHOTO 11P6 02; ITP6
3aMelIeHUs: rajoreHupoBaHue, AJKWIMPOBAHUE, HUTPOBAaHUE, 04; IIP6 06
cynbupoBanue. Peakuuum TUAPUPOBAaHMS W NPUCOCIMHEHHUS XJOpa K
6eH30imy. OcoOEHHOCTH XMMUYECKUX CBOMCTB roMoJIoro 06eHzousa. Bzaumuoe
BJIMSIHUE aTOMOB Ha IpUMeEpE roMOJOroB apeHoB. OpueHTalusl B peakLusix
anexkTpoduiabHOro 3amenieHus. Opuentantsl [ u I pona.
IIpumenenne u  nosydeHue  apeHoB.  lIpupogHple  MCTOYHHKH
apOMaTHYECKUX YIIIEBOAOPOAOB. ApomMaTH3alus aJIKaHOB M IUKIOAIKAHOB.
AnkunupoBaHue OeH30a.
JlabopaTtopHo-npakTu4yeckoe 3ansatue Ne 12. H3ydenme cBoiicTB JIP 06, JIP
Oen3zosia. Pacuer 00beMHBIX 10J1eii Ta30B B cMecCsiX. 07; JIP 08;
Copepxanue yueOHOM HH(MOpMALIUU. JIP 11; JIP
XUMUYECKUE CBOWCTBA apeHOB. PelleHue 3ajad Ha BBIYKMCICHUS 10 12; JIP 14;
YPaBHEHUSAM pEaKIIHil. MP01; MP
02; MP 03,
MP 09;
1IP6 02; IIP6
03; IIP6 04,
1IP6 05; IIP6
06; ITPy 04,
[1Py 05
Tema 3.5. KomOunupoBannoe 3anatue Ne 34. McTOYHHMKH YIJIeBOJOPOIOB: JIP 01; JIP
[Ipuponnsie He(Tb, ra3, yroJs. 02; JIP 03;
HUCTOYHHUKHU Coneprxanue yueOHOM nH(pOpMALHH. JIP 04, JIP
YTJI€BOI0POIOB Hedts. Haxoxnenue B npupojie, cocTaB U (pU3NUeCcKre CBONCTBA HEPTH. 08, JIP 09,
TonnuBHO-3HEepreTHdeckoe 3HaueHue Hedtu. IlpomblieHHas nepepaboTka JIP 13;
HepTu. Pextudukauus HedTH, OCHOBHBIE (paKIUH €€ pa3JesieHus, HuX MP 01; MP
UCrosb30BaHue. BropuuHas mepepaboTka HepTenpoayKToB. PexTuduxanus 02; MP 04,
Ma3yTa Mpu yMEHbIIEHHOM JlaBieHuu. Kpekunr HeprenpoaykroB. Paznuunbie MP 08; MP
BUAbl KpekuHra, pabGorsi B.I. IllyxoBa. W3omepuzamusi ajikaHOB. 09;
AJKUIMpPOBaHUE HEINPEAEIbHBIX YTJIEBOJOPOJIOB. Pudopmunr 11P6 02, [IP6
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He(drenpoaykroB. KauecTBo aBTOMOOMIBHOTO TOIITMBA. OKTaHOBOE YHUCIIO. 04; IIP6 06
[Tpupoauslit 1 mOnyTHBINA HePTSIHOH ra3. CpaBHEHHE COCTaBa MPUPOIHOTO
Y MIOIYTHOI'O Ia30B, X MPAKTUYECKOE UCIOJIb30BAHUE.
Kamennsbiii yrosb. OCHOBHBIE HallpaBJIEHHs HCIOJIb30BAaHUS KaMEHHOIO
yris. KokcoBaHue KaMeHHOro yriisi, BaXKHEHIINE NPOAYKThI 3TOTO IIpolecca:
KOKC, KaMEHHOYrojbHas cMmoja, HajcmoibHas Bojxa. CoeauHeHus,
BBIJICIIIEMbIE W3 KaMEHHOYIOJbHOM cMoJibl. [IpoaykTel, momyuyaemele u3
HaJICMOJIBHOW BOJIBI.
DKOJIOTHYECKHE AacCMeKThl J00bIYM, TmepepadOTKM U HCIOJB30BaHUS
TOPIOYMX UCKOIAEMBIX.
Tema 3.6. KomOunnnpoBannoe 3ansitue Ne 35, Kuciaopoacoaep:xamiue JIP 01; JIP
Kucnoponconepxa | oprannyeckue coefunenusi. Cnuprsl. Ilpocrsie 3¢upsl. 02; JIP 03,
1€ OpraHuYecKue Copepxannie yueOHOM HHDOPMALIUH. JIP 04, JIP
COCIMHEHUS. CrpoeHnue u kinaccudukanus cnuptos. Knaccudukanus cnupToB Mo TUILY 08; JIP 09,
YIJIEBOJOPOAHOTO paavKalla, YUCIY THAPOKCUIIBHBIX TPYII WU TUILYy aToMa JIP 13;
yriepojia, CBSI3aHHOTO C THAPOKCUIBHOM TPYIIONH. DJEKTPOHHOE W MP 01; MP
MIPOCTPAHCTBEHHOE CTPOCHHUE THUJPOKCUIIBbHON Tpynmbl. BiusHue crpoenus 02; MP 04,
CIHUPTOB Ha UX (PU3NIECKUE CBOHCTBA. MEKMOJIEKYIsIpHAs BOJOPOIHAS CBS3b. MP 08; MP
['omonornyeckuil psAn NpeAesibHBIX OJHOATOMHBIX cnUpTOB. M3omepus u 09;
HOMEHKJIaTypa aJKaHOJIOB, UX obmas Gopmyia. 1IP6 02; I[1P6
XUMHUUECKHE  CBOWMCTBA  aJKaHOJOB. PeaknMoHHAs  CIIOCOOHOCTH 04, ITP6 06

IpelelbHbBIX OJHOATOMHBIX CHUPTOB. (CpaBHEHHE KHCIOTHO-OCHOBHBIX
CBOMCTB OpPraHMYECKUX M HEOPraHMYECKMX COEIMHEHuH, comepxkammx OH-
IpyNIy: KUCJIOT, OCHOBaHUM, aM(pOTEpPHBIX COEIWHEHUH (BOIbI, CIIMPTOB).
Peakuun, mnoATBep)KAarOIIME KUCIOTHBIE CBOMCTBA CHUPTOB. Peakiun
3aMeleHUs] THAPOKCWIBHON Trpynmnbl. MexXMoJeKyIspHas Aeruaparanus
CIHMPTOB, YCIOBHS 0OOpa3oBaHUS MpOCTbl: 3¢upoB. CioxHbIE SPUPHI
HEOPraHMYECKUX M OPraHWYECKUX KHUCJIOT, peaKkUUH >STepUPHUKaLUU.
OxucneHne U OKUCIUTEIBHOE AETUAPUPOBAHUE CITUPTOB.

CrniocoObl monydeHus cnupToB. ['maponus rajmoreHasnkaHoB. ['uiaparanus
QIKEHOB, YCIOBHMS €€ TpoBeleHHs. BoccraHoBieHHe KapOOHHIBHBIX
COCTUHEHUN.

OTtnenpHBIE MPENCTAaBUTENIN ANKaHOJIOB. MeTaHOJ, €ro MPOMBIIIIEHHOE
NOJIyYeHUE U NPUMEHEHUE B IPOMBINUIEHHOCTH. buonoruueckoe neiicraue
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MeraHona. Cnenuduyeckue CrnocoObl IMOMYYEHHs ATHWIOBOTO CIHPTA.
duznonornueckoe IEUCTBUE dYTAHOJIA.

KomoOunupoBannoe 3ansitue Ne 36. MHoOroaroMHblie CIIUPThHI

Coneprxanue yueOHo nHpOpMaIUu

MHuoroaromHubie cnupThl. M3oMepusi U HOMEHKIATypa IMpecTaBuTeNnen
IBYX- W TPEXaTOMHBIX CHUPTOB. (OCOOCHHOCTH XHMMHUYECKHX CBOMCTB
MHOTOaTOMHBIX CIIUPTOB, HMX KayecTBEHHOE oOOHapykeHue. OTaenbHbIe
NpeaACTaBUTCIIN: I3TUJICHTJIMKOJIb, TJIMOCPHUH, CHOC06BI HUX TII0JIy4YCHHA,
MIPAKTUYECKOE MPUMEHEHHUE.

JlabopaTopHo-npakTuyeckoe 3anaTHe Ne 13. KauecTBeHHbIe peaknuu JIP 06, JIP
CIIUPTOB. 07; JIP 08;
Conepxanne yaeOHOM HH(OPMALINH. JIP 11; JIP
Hanucanue ypaBuHenuit peakiuii. OCOOEHHOCTHM XHMHUYECKHUX CBOICTB 12; JIP 14;
MHOT0aTOMHBIX CIIMPTOB, UX KAUECTBEHHOE OOHApYKEHUE. MP 01; MP
Pemrenue 3a1ay no TepMOXMMUYECKUM YPABHEHUSIM. 02; MP 03;
MP 09;
1IP6 02; I[IP6
03, 11P6 04,
1IP6 05; IIP6
06; ITPy 04,
[TPy 05

KomoOunupoBanHnoe 3ansaTue Ne 37. ®deHoJIbI.

Coneprxanue yueOHOM nHpopManuu

®eHo1. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue ¢geHosna. Bzaumuoe
BIIMSTHUE APOMATUYECKOTO KOJIbLIA ¥ TUIAPOKCUIBHON TPYTIIIBI.

XuMu4eckue cBoMcTBa eHosa Kak (PYyHKIMS €r0 XUMUYECKOTO CTPOSHHUSL.

BbpomupoBanue ¢eHona (kauecTBeHHas peakius), HUITpOBaHUE (MMKPUHOBas
KHUCIIOTa, €€ cBoWcTBa M mnpuMmeHeHue). (OOpa3oBaHME OKpalllEHHBIX
KomIuiekcoB ¢ moHoMm Fe3+. Ilpumenenue ¢enona. ITomydenue denona B
MPOMBIIIIIEHHOCTH.

JlabopaTopHo-npakTuyeckoe 3ansitue Ne 14. ®eHouabl. Beruncienue JIP 06, JIP
MacCchl PACTBOPEHHOI0 BelleCTBA, COAEP:KAlIerocsi B oOlpeaeTeHHOn 07; JIP 08;
Macce pacTBOpa ¢ U3BECTHOM MacCOBOM J0JIeil. JIP 11; JIP

Coneprxanne yuebHol nHpopManum 12; JIP 14,
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Pemienune 3amady Ha BBIUKMCIEHHUE MAacChl PACTBOPEHHOI'O BEIIECTBA, MP01; MP
COJIEpXKAIIerocsi B OIPEACICHHOW Macce pacTBOpa C M3BECTHOM MacCOBOM 02; MP 03;
OJIEMN. MP 09;

IIP6 02; IIP6
03, I1IP6 04,
IIP6 05; I1P6
06; TPy 04,
[1Py 05
Tema 3.6.1. KomoununpoBannoe 3ansitue Ne 38. AjibJiernjibl 1 KETOHBI. JIP 01; JIP
AJnbIeruasl. Copnepxanne yaeOHOM WH(MOpMALIUH. 02; JIP 03;
KeTtoHrbl. I'oMonmoruueckne  psabpl  anbJerujioB U KeTtoHoB. IloHsitue o JIP 04, JIP
KapOOHMJIBHBIX ~ COCJMHEHUSX. OJEKTPOHHOE CTPOCHHE KapOOHMIBHOM 08; JIP 09,
rpynnbl. M3oMepusi 1 HOMEHKIIATypa aibACTUIOB U KETOHOB. DU3NYECKUE JIP 13;
CBOMCTBA KapOOHWJIBHBIX COCIUHEHH. MP 01; MP

XUMHYECKHE CBOMCTBA aJpJAEeTUJOB UM KETOHOB. PeaknuoHHas 02; MP 04;
CIOCOOHOCTh KapOOHWJIBHBIX COEAUHEHUN. Peakiuu OKHUCIIeHUs ayibJIeTUIOB, MP 08; MP
KayeCTBEHHBIE peakIuu Ha aNbJICTUIHYIO rpymnmy. Peakiiun 09;
MOJIMKOHACH AU : 00pa3oBaHue (peHOI0()OPMATBICTHIHBIX CMOJT. 11P6 02; I[IP6

[Ipumenenune W monydeHHe KapOOHWIBbHBIX coenuHeHuil. [Ipumenenue 04; IIP6 06
aJIBJACTUIOB U KETOHOB B OBITY U TMIPOMBIIIUICHHOCTU. AJIBJIETU/IBI U KETOHBI B
npupoze (3pupHble Macna, ¢epomonsl). [lomyueHne KapOOHHIBHBIX
COCIMHEHUN OKHUCIEHWEM CIUPTOB, THApaTalield aJKWHOB, OKHCIICHHEM
yraeBoaopoAoB. OTaenbHble MNPEACTABUTENM alNbJETHJAOB U  KETOHOB,
crieniuyeckue cnocoObl UX MOJIYYCHHS M CBOMCTRBA.

JlabopaTopHo-npakTu4eckoe 3ansitue Ne 15. U3yuenne JIP 06, JIP
BOCCTAHOBHMTEJIbHBIX CBOMCTB aJIbJErn/0B. 07, JIP 08;

Copepxanne yueOHOM HH(MOPMALIUH. JIP 11, JIP

Peakuuu okuciieHHs anbIeruaoB, KAU€CTBEHHbIE PEAKIIMN HA 12; JIP 14;
aJbACTUIHYIO TPYIIITY. MP 01; MP

02; MP 03;
MP 09;
I1IP6 02; IIP6
03, IIP6 04,
IIP6 05; IIP6
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06; ITPy 04,
[1Py 05
Tema 3.6.2.. KomoOunupoBannoe 3ansitue Ne 39. KapOoHOBbIE€ KHCJIOTHI. JIP 01; JIP
KapOonossie Coneprxanue yueOHOM nH(POpMALHH. 02; JIP 03;
KHUCJIOTHI U UX ['omonornyeckuii psia MpeaeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. JIP 04, JIP
IIPOU3BOJIHBIE [TonsTHe 0 KapOOHOBBIX KHUCIOTAX W HMX KJIACCH(PHUKAIMA. DJIEKTPOHHOE H 08; JIP 09,
MIPOCTPAHCTBEHHOE CTPOCHUE KApOOKCUIILHOM TPYIIIBI. [ OMOJIOTMYECKUN P JIP 13;
IPEJEIbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT, MX HOMEHKJIAaTypa | MP 01; MP
n3oMepusa. MeXMOJIEKYIsIpHbIE BOJAOPOJIHBIE CBSI3M KapOOKCHJIBHBIX TPYIIII, 02; MP 04;
UX BIMSIHUE Ha (PU3UYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT. MP 08; MP
XUMHUECKHE CBOMCTBa KapOOHOBBIX KHCJIOT. Peakuuu, 09;
WJUTIOCTPUPYIOIINE KUCIOTHBIE CBOWCTBA M MX CPAaBHEHHUE CO CBOWCTBAMH 1IP6 02; I[1P6
HEopraHuyeckux KucioT. OOpa3zoBaHue (GYHKIIHMOHAIBHBIX MPOH3BOIHBIX 04, IIP6 06
KapOOHOBBIX KHCIOT. Peaknuu stepudukanmu. AHTUAPUIL KapOOHOBBIX
KHCJIOT, UX MTOJIy4Y€HUE U IPUMEHEHUE.
Crioco0bI moTy4eHus: KapOOHOBBIX KUCIOT. OTAENbHBIC MPEICTABUTETN U
ux 3HadeHwe. OOmMe crnocoObl MOTYYEHHS: OKUCICHHE AIKaHOB, AJIKEHOB,
MEPBUYHBIX CIIUPTOB, AJIbJACTUIOB. BaxkHelme mpeacTaBuTes i KapOOHOBBIX
KHUCIIOT, WX OWOJIOTWYecKas poilb, clenu(UYecKue CrocoObl MOTy4YeHUs,
CBOMCTBA M IIPUMEHEHHE MYPaBBHUHOW, YKCYCHOHM, IAJIbMUTHHOBOW U
CTEapUHOBOM, AaKpUIOBOM U METAKPUIIOBOM, OJIEMHOBOM, IIIaBEJIEBOM,
OEH30MHON KUCIIOT.
JlabopaTopHo-npakTu4yeckoe 3anstue Ne 16. HM3yueHue cBoiicTB JIP 06, JIP
YKCYCHOIl KHCJIO0TBHI. Pacuer mo ypaBHeHHsIM peakuMii NPOTeKalIIUX B 07; JIP 08;
pactBope. JIP 11; JIP
Copepxanue yueOHONU HH(pOPMALIUH. 12; JIP 14,
Hanucanue ypaBHeHUIl peakiuii XapaKTEpHBIX A KapOOHOBBIX KHCIOT MP 01; MP
W HMX TMPOU3BOJHBIX. PelieHune 3amady Ha BBIUYMCICHHUE MAacChl, 00beMma, 02; MP 03;
KOJIMYEeCTBa BEIlECTBA MPOAYKTA PEaKLMH, €CIM OAHO U3 BEIIECTB JaHO B MP 09,
BHJIE pACTBOPA C ONPEIECTCHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA. 1IP6 02; I1P6
03; 11P6 04,
1IP6 05, I1P6
06; ITPy 04,
[TIPy 05
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KomoOunupoBannoe 3ansitue Ne 40. Cioxkubie 3¢upbl. ZKupbl.

Coneprxanue yueOHOM nH(pOpMAIHH.

Cnoxubie »¢uppl. CTpoeHHEe U HOMEHKIATypa CIOXHBIX 3(UPOB,
MEXKKJIacCOBasi M30MEpHs ¢ KapOOHOBBIMH KUCIOTaMU. CIOCOOBI MOTYICHHUS
CIOXKHBIX 3¢upoB. OOpaTUMOCTh peakiuu dSTepUPUKAIUK U  (HAKTOPHI,
BJIMSIONIME HAa CMeleHne paBHOBecusa. OOpa3oBaHuE CIOKHBIX MOJIUIPHPOB.
JlaBcaH Kak MpeACTaBUTENh CHHTETUYECKUX BOJIOKOH. XHMUYECKUE CBOMCTBA
Y TIPUMEHEHUE CIIOKHBIX Y(PUPOB.

Kupsl. XKupel kak ciaoxHbie 3Qupbl runepuHa. KapOoHOBbIE KHUCIOTHI,
BXOJSIIIME B COCTaB JKUPOB. 3aBHCUMOCTh KOHCHCTEHIIMM XHPOB OT HX
coctaBa. XMMHYECKHE  CBOICTBAa  JKUPOB:  THJIPOJU3, OMBUICHHE,
THIpUpOBaHUE. bHojormyeckas pojib KHPOB, MX HCIIOJIB30BaHUE B OBITY H
MPOMBIIIJICHHOCTH.

Comun  xapOoHOBBIX KUCHOT. Mpbia. CrocoObl TMONYYEHHUS COJICH:
B3aMMOJICIICTBHE KapOOHOBBIX KHCIOT C METallJIaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBAHMSAMH, COJISIMH; IEJIOYHON TUAPOIU3 CIOKHBIX 3PUPOB. XHUMHUYECKHE
CBOICTBa cojieil KapOOHOBBIX KHUCIOT: TUAPOJIH3, PEaKIIMM HOHHOTO OOMEHa.
Mpbuia, cymHOCTh MOIOUIEro AeicTBUs. OTHOIIEHHE MblLIa K KECTKOW BOJIE.
Cunrernueckue mororniue cpeactsa - CMC (nerepreHTsl), X MpeuMyIIecTBa
Y HEJIOCTATKH.

JlabopaTtopHo-npakTuyeckoe 3ansatue Ne 17. Chaoxnble 3(pupbI. JIP 06, JIP
Kupsbl. Pacyer mo ypaBHeHMAIM peakuuii ¢ H30BITKOM OJHOIO W3 07; JIP 08;
HCXO/JHBIX BellleCTB. JIP 11; JIP
Conepsxanne yueOHoM nH(pOpMaIuu. 12; JIP 14,
OO6parumocTh peakuuu 3tepudukanuu. Penienue 3amad Ha BBIYHMCICHHE MP 01; MP
Macchl PAcTBOPEHHOIO BEIIECTBA, COJEPIKALIErocsl B OIpeNeIEHHON Macce 02; MP 03,
pacTBOpa C WM3BECTHOM MAacCOBOM JOJIEH, €CIIM OJHO M3 pearupyromux MP 09;
BEIIECTB JJaHO B U30bITKE. 1IP6 02; IIP6
03; 1IP6 04,
1IP6 05, I1P6
06; ITPy 04,
[TIPy 05
Tema 3.6.3. KomOunnpoBannoe 3ansatue Ne 41. Yriaesoabl. MoHocaxapuasbl. JIP 01; JIP
YrneBoibl Jucaxapuasl. Ilosmcaxapuasbl. 02; JIP 03,
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Coneprxanne yueOHOU nH(pOpMAIUH.

[TonstTue 06 yrmeBomax. Knaccudukamus yrmeBomoB. MoHo-, au- H
noJincaxapubl, IPeJCTaBUTEIN KaxJI0M TPYIIbl yriieBoAoB. buonoruueckas
pOJIb YIIIEBOJOB, X 3HAUYEHHUE B )KU3HU YEJIOBEKA U O0LIECTBA.

Monocaxapuzasl. CTpoeHHe U ONTUYECKask U30Mepusi MOHOcaxapuaoB. Mx
KJaccu(uKanuss MO YWCIy aTOMOB YIJIEpoAa M MPUPOAE KapOOHMIbHOM
rpynnbl.  @opmynbl @umepa u  Xeyopca I HU300paKEHUS MOJEKYI
MoHocaxapuaoB. OTHeceHne MoHocaxapunoB kK D- u L-psany. Baxwneiimne
MPEJICTAaBUTEIN MOHO3.

I'moko3a, cTpoeHne ee MOJIeKYJbl U (hu3mueckue cBoiicTBa. Tayromepus.
XVUMHYECKUE CBOMCTBA TIIOKO3Bl: pEAaKIMU MO albJACTHUAHON Trpymnmne
(«cepeOpstHOTO 3epKajiay, OKHCICHHWE a30THOW KHCIIOTOH, THIPUPOBAHUE).
Peakuuu rimoko3bl Kak MHOTOATOMHOTO CIIUPTA: B3aUMOJICHWCTBUE TIIOKO3bI C
rugpokcuaoM wmenu(Il) mpm KOMHATHOM TeMmmepaType H HarpeBaHHH.
Paznuynble Tumbel OpoxeHHs (CIMPTOBOE, MOJIOYHOKHCIOE). [Jroko3a B
npupoze. buomormveckas ponb W TpUMEHEHHE TIIOKO3bl. PpyKTO3a Kak
u3oMep oKo3bl. CpaBHEHUE CTPOCHHUS MOJIEKYJIBI M XUMUYECKHX CBOMCTB
TIIIOKO3BI U QpyKTO36l. DpyKTO3a B IPUPOJE U €€ OMOIOrHYEecKasi poilb.

IlenTo3pl. Pubo3a u ne3oxcupubo3a Kak NPEICTaBUTENN ajlbJONEHTO3.
CtpoeHune MoJIeKyII.

HMucaxapunel. Ctpoenue nucaxapuaoB. Crnoco0 COUYJIEHEHUS ITHKJIOB.
BoccranaBnuBaromne CBOMCTBAa AMCAXapHIOB KaK CJIEJICTBHE COUWICHEHHS
nukiaa. CTpoeHMe M XUMHYECKHE CBOWCTBAa caxaposbl. TexHoyiornueckue
OCHOBBI TIPOM3BOJICTBA caxapo3bl. JlakTo3a M MaibTo3a Kak H30Mephl
Caxapo3bl.

[Tomucaxapuasl. OOmiee cTpoeHne noaucaxapuaoB. CTpoeHHEe MOJIEKYJIbI
Kpaxmaja, amMuiio3a U amuionektuH. dusndeckue cCBONCTBA Kpaxmasa, €ro
HaXOXXJEHWE B MpHpoJie M Ouosoruyeckas poib. [mkoreH. Xumuyeckue
cBoiicTBa Kpaxmaina. CTpoeHue 3JIEMEHTAPHOTO 3BEHA IIEJUTI0NI03bl. BinsHue
CTpPOCHHUSI TOJUMEpPHONH Ienu Ha (U3NYECKHEe U XHUMHYECKHe CBOICTBa
HEJUTI0N03bl.  ['Maponu3 1eiIrono3sl, 00pa3oBaHHE CIOXKHBIX 3(QHUPOB C
HEOPraHMYeCKUMH U OpraHudeckuMu  kucioramu. [lonarue 06
UCKYCCTBEHHBIX BOJIOKHAX: AalleTaTHBIA IIEeNK, BHUCKO3a. HaxoxaeHue B
npupojie U OHosIornyecKas posib Hesono3bl. CpaBHEHHE CBOMCTB Kpaxmaia

JIP 04, JIP
08; JIP 09;
JIP 13;
MP 01; MP
02; MP 04;
MP 08; MP
09;

IIP6 02; IIP6
04; IIP6 06

40




H OCIJIKOJI03BbI.

JlabopaTopHo-npakTuyeckoe 3ansatue Ne 18. VrueBoabl. Pacuer JIP 06, JIP
MaccoBOil MJM O00beMHOH J0JIM BbIXOJAa MPOAYKTA Ppeakluud OT 07; JIP 08;
TEOPEeTHYECKH BO3MOXKHOro. M3ydeHue CBOHCTB NOJIUMEPOB U JIP 11; JIP
CHHTETHYECKHX BOJIOKOH. 12; JIP 14,
Copepxanne yaeOHOM HHDOPMAIIHH. MP 01; MP
Pemtenue 3aza4 Ha BBEIYMCIIEHHME MAacCOBOM MM OOBEMHOM HOJUA BBIXOJA 02; MP 03;
IPOAYKTA PEaKUU OT TEOPETUUECKH BO3ZMOXKHOTO. MP 09;
IIP6 02; IIP6
03, I1IP6 04,
IIP6 05; IIP6
06; ITPy 04,
[TPy 05
Tema 3.7. KomOunnunpoBannoe 3ansatue Ne 42. A3zoTocoaep:xaiiue OpraHnyecKue
A3zoTconepxamue | coegHHeHUs. AMHHBI.
OpraHUYEeCKUe Conepxanne yaeOHOM HH(OPMALINH. JIP 01; JIP
COETUHEHUS. Knaccudukanms u nzomepuss amuHoB. [Tonstue 06 amunaax. IlepBuunsie, 02; JIP 03;
buonornuecku BTOPUYHBIE W TpeTW4Hble aMuHbl. Kiaccudukanms  aMHHOB TO THUILY JIP 04, JIP
AKTHBHEBIC VIJIEBOJOPOAHOTO  pajuKaia MW YUCIYy AaMHUHOIPYNIl B MOJEKYIIE. 08, JIP 09;
COCIMHEHHUS ['omonoruyeckue psasl MPeaeabHBIX aTU(pAaTHIECKUX W apOMATHUECKHX JIP 13;
aMHMHOB, U30MEPHS U HOMEHKIIATypa. MP 01; MP
XHWMHMYECKHE CBOMCTBA aMHUHOB. AMHHBI KaK OPraHMYECKHE OCHOBAHUS, 02; MP 04,
UX CpaBHEHHME C aMMHMAKOM M JAPYTMMH HEOPraHWUYECKHMMH OCHOBAHUSMH. MP 08; MP
CpaBHEHHE XUMHUYECKUX CBOMCTB au()aTUUECKUX U apOMATHYECKUX aMHHOB. 09;
OOpa3oBanre aMuJ0B. AHIIMHOBBIE KpacuTend. [IoHATHE O CHHTETHUYECKUX I1P6 02; IIP6
BoJIOKHaX. [ToanaMuasl ¥ HoMMaMUIHbIE CHHTETHYECKHAE BOJIOKHA. 04; ITP6 06

[Ipumenenue u nomydeHnue amuHoB. Ilomydyenue ammunoB. PaGorsr H.H.
3UHMHA.

KomoOunnpoBannoe 3ansaTue Ne 43. AMHHOKHCJIOTBI.

Copepxanue yueOHOU HHDOPMALINH.

AmvuHokucHOTHL. [loHsATHE 00 aMWHOKHUCIOTaX, WX KilaccCU(UKAIMS |
ctpoenne. OmnThyeckas  wW30oMepus  a-aMHHOKHCIOT. HomeHkmarypa
AMUHOKHCIIOT. JIBOMCTBEHHOCTh KUCJIOTHO-OCHOBHBIX CBOWCTB aMHUHOKHCIIOT
W ee npuuuHbl. bunossipusie noHbL. Peaknum konpeHcauuu. [lentuanas
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cBs3b. CHUHTETHYECKHE BOJOKHA: KampoH, 3HaHT. Knaccuukanus BOJIOKOH.
[Tony4yeHrne aMMHOKHUCIIOT, MX IPUMEHEHUE U OMOJIorn4ecKast ()yHKIIHS.

KomoOunupoBannoe 3ansitue Ne 44, beaxku. HykiienHoBbIe KHUCIOTHI.
Crtpoenue JHK u PHK. bnosoruvyeckn akruBHbIE cOeIMHEHUS.

Coneprxanne yueOHON HH(DOpMAIUH.

benku. benkm kak npuponssie nonumepsl. llepBudnas, BTOpHYHAasd,
TpeTUYHasT ¥ YETBEPTHYHAS CTPYKTyphl OenkoB. DuOpuuisipHeie U
roOynsipHble OeIKU. XUMHUYECKUE CBOWCTBA OCIIKOB: TOpEHHE, IeHATypaIus,
TUAPONIN3, KadecTBEHHbIE (LIBETHbIE) peakuuu. buonormueckue QyHKIUN
0enkoB, nx 3HaueHHWe. benku kak xkoMmmoHeHT muuy. [Ipobrema GenkoBoro
rOJIOAAHUS U IIyTU €€ PEIICHHUS.

HyxnennoBbie kucinotel. HykieMHOBBIE KHCIOTBI KakK MPUPOJIHBIE
nonmumepsbl. Hykieotuael, ux crpoenue, npumepsl. ATO u AJ[D, ux
B3aMMOIIPEBpAIIEHUE U posib 3TOro npouecca B npupone. Ilonstue JHK n
PHK. Crpoenne JIHK, ee mepBuunHas u BTOpu4Has cTpykrypa. Paborsr O.
Kpuka u JI. VYorcona. KoMIUIEMEHTapHOCTh A30THCTBIX OCHOBAHHUIA.
Permmukamuss  JIHK. Oco6ennoctrn crpoennss PHK. Tumst PHK wu wux
ounonorunueckue GyHkiuu. [loHstne o TponuHoMm koxae (kojone). buocunres
Oenka B )kMBOM KjeTke. ['eHHas mHXeHepHs U OuoTexHoyorus. TpaHCreHHbIe
(dhopMBI pacTeHUH U )KUBOTHBIX.

®epmenTsl. [lonatue o ¢pepMeHTax Kak 0 OMOJOTHYECKHX KaTanu3aTopax
O6enkoBoil mpupoabl. OCOOEHHOCTH CTPOEHUS M CBOWCTB B CpPaBHEHUH C
HEOPTraHUYECKUMHU KaTajau3aTopaMu. Knaccudukanus (bepMeHTOB.
OcoOeHHOCTH CTpOEHHMSI U CBOMCTB (PEPMEHTOB: CEJIEKTUBHOCTb U
3¢ (HeKTUBHOCTh. 3aBUCUMOCTh aKTUBHOCTH ()EPMEHTOB OT TemrepaTypsl u pH
cpenpl. 3HadeHHWe  (PEepMEHTOB B  OHOJNOTMM W  TNPUMEHEHHE B
MPOMBILIEHHOCTH.

Butamunsl. Ilonstue o Buramunax. Mx knaccudukaims u o603HaYEHUE.
Hopma motpebnenus BUTaMHHOB. BojopacTBopumbie (Ha mpuMepe
ButamuHoB C, rpynnsl B u P) u sxupopactBopuMsbie (Ha mprMepe BUTAMUHOB
A, D u E). ABuTamMHHO3BI, TUMEPBUTAMHHO3bI U THUIIOBUTAMUHO3BI, HX
npoduIaKTUKA.

l'opmonbl. ITloHATHE O TOpPMOHAax Kak OHOJOTHYECKH aKTUBHBIX
BEIIECTBAX, BBHITTOIHIIONNX YHJAOKPUHHYIO PETYJISAIHIO KU3HEICITEIbHOCTH

JIP 01; JIP
02; JIP 03;
JIP 04; JIP
08, JIP 09;
JIP 13;
MP 01; MP
02; MP 04;
MP 08; MP
09;
I1P6 02; IIP6
04; ITP6 06
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opranuzMoB. Krnaccudukanus TOpPMOHOB:  CTEPOUABI, IPOU3BOAHBIE
AMHHOKHUCIIOT, TOJHIENTHAHBIE U OenkoBble TOpMOHBL OTaenbHbIe
IPEJCTaBUTEIIN: 3CTPAIUOI, TECTOCTEPOH, MHCYJINH, aAPCHAIINH.

JlexapctBa. IloHATHE O JIeKapcTBaXx KaK XUMHUOTEPANEBTUYECKUX
npenapatax. Kparkue uctopuueckue cBeIleH!s] O BOSHUKHOBEHUU U Pa3BUTHU
XUMHOTEpanuu. [ pynmsl 1ekapcTB: CynbpaMusl (CTPENTOUNT), AHTUOMOTHKH
(MCHUIWJUIMH), AHTUNHUPETUKH  (aCUPHUH), AaHAIBI'CTHKU  (QHAJBI'HH).
MexaHu3M [E€HCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENaparoB, CTPOCHHUE
MOJIEKYJI, MPOTHO3MPOBAHUE CBONCTB HAa OCHOBE aHAIN3a XUMHUYECKOrO
CTpOeHUsl. AHTHOMOTHKH, UX KJIAcCU(UKALUS O CTPOCHHIO, THITY U CIIEKTPY
neiictBus. besonacHble cnocoObl MPUMEHEHUs, JIEKapCTBEHHbIE (POPMBI

JlabopaTopHo-npakTuueckoe 3aHaTue Ne 19. M3ydeHue 1BETHBIX
peakuuii 6eJ1K0B

Cooepoicanue yuebHot ungopmayuu.

KauecTBeHHbIE peakiiy Ha OEIKHU.

JIP 06; JIP
07; JIP 08;
JIP 11;JIP
12; JIP 14,
MP 01; MP
02; MP 03;
MP 09;
IIP6 02; IIP6
03; ITP6 04,
IIP6 05; IIP6
06; ITPy 04,
ITPy 05

IpakTnyeckoe 3ansiTue Ne 20.
O0o0menne no marepualry, M3y4eHHOMY BO BTOPOM CeMecTpe.

JIP 06; JIP
07; JIP 08;
JIP 11;JIP
12; JIP 14,
MP 01; MP
02; MP 03;
MP 09;
IIP6 02; IIP6
03; ITP6 04,
IIP6 05; IIP6
06; ITPy 04,
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TPy 05

CamocrosTenbHas paboTa CTyJCHTOB.
Pemenne u o0oOmieHre MaTepuana o Kypcy OpraHnyeckas XuMHsL.

JIP 05; JIP
09;

JIP 10;
MP 01; MP
03; MP 04;
MP 05; MP
06, MP 07,

MP 09;

IIP6 01, IIP6
03; IIP6 06

Bcero:142 uaca, u3 Hux
KomOunupoBaHHbIe 3aHaTHS - 88 yacoB
[Tpaktuyeckue 3ausatus — 40 yacoB
CamocrosTenbHas pabota — 6 yacos

KOHCYJIbTAIMH - 2 Yaca
JK3aMeH — 6 yacoB

88
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4. YCJIOBHUS PEAJIM3AIIMN ITIPOT'PAMMBI YYEBHOM
JUCHHUIIJINHBI
TpedoBanus K MHHHMAJIbHOMY MaTepHAIbHO-TEXHHYECKOMY
o0ecrne4eHn 10
Peanuzarus mporpamMMbl y9eOHOW MUCIUIUIMHBI TpeOyeT HaIW4Yusl y4eOHOTro
Kabuuera XvMHU;
O6opynoBanne yueOHOTO KaOUHETA:
- MECTO TIPEeIoIaBaTelis;
- y4eOHbBIE MEeCTa 0 KOJMYECTBY OOYYaOIINXCS;

- yueOHasl I0CKa;

tabmuia «llepuoanueckas cucrema xumudeckux snemeHTon J1.M.
MenneneeBa»
- Tabnumia «PacTBOPUMOCTH KUCIIOT, OCHOBaHU, COJICH B BOJIE»
- CTEH/IbI;
- IJIaKaThI.
TexHuueckue cpeacTBa 00ydeHUS:
— Hoyr0yk
— IIpoexrop
— DkpaH
O6opynoBanue nmabopaTopuu U pabounx MecT JabopaTopuu:
— Jlaboparopnas mocynaa
— XUMHMYECKNE PEAKTUBBI
— TexHnueckue BeChl
— Pa3znoBecsl
— UlItaTuB nabopaTopHbIN PU3NUECKHIA
— Kommnekrt «IllkonbHas xumudeckas 1a00paTopusi»
— CnouproBka
— Ilpobupku

— UTaTuB pyst mpoOUpPOK
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— Ilunerku (B aCCOPTUMEHTE)
— Kon6s1 B (accopTUMeHTE)

HNudopmanuonHoe odecrieyeHne 00y4eHust

OcHOBHBbIE HCTOYHUKH
st CTy1eHTOB:

labpuensa O.C., OctpoymoB MW.I. Xumus: y4dyeOHUK 7 CTYACHTOB
MpoeCCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpPraHW3allii,  OCBAMBAIOIIUX
npodeccun u cneunansHoctu CI1O. — M., 2019
INa6puensia O.C., OctpoymoB WN.I'. Xumus niis npodeccuii U creruaibHOCTeN
€CTECTBEHHO-HAYYHOTO npodus: y4eOHUK JUISL CTYJEHTOB
npodeccoHanbHbIX ~ 00pa3oBaTEIbHBIX  OpPraHM3alui,  OCBAaWBAIOIIMX
npodeccun u cnenranbuoctu CIIO. — M., 2019
Iabpuensa O.C. u np. Xumusd. [Ipaktukym: y4ed. mocobue ajisi CTyACHTOB
npodeccoHanbHbIX ~ 00pa3oBaTEIbHBIX  OpPraHM3alui,  OCBAaMBAIOIIMX
npodeccun u cnenranbaoctu CI1O. -M., 2019
IMa6puensa O.C.u ap. Xumusi: nocodue it moaroroBku k EI'D: yued.mocobue
UL CTYJAEHTOB Mpo(deccuoHalbHBIX  00pa3oBaTEIbHBIX  OpraHU3alNM,
ocBauBaromux npodeccun u cnenuanbaoctu CI10. — M., 2019
lNa6bpuensa O.C., Jleicoa I'.I'. Xummsa. TecTwl, 3amaum ¥ yNpakKHCHUS:
ydyeb.mocoOue s CTYJAEHTOB MpodeccHOoHaIbHbIX  00pa30BaTEIbHbBIX
OpraHu3alnii,ocBauBarouXx npodeccuu u cneruanbHoctu CI10. — M., 2019
Epoxun IO.M., KoBanepa M.b. Xumus mns npodeccuit v crnenuaibHOCTEN
TEXHUYECKOT0 M €CTECTBEHHO-HAYYHOTO Mpoduiei: yueOHUK JJIs CTYJCHTOB
MpoeCCHOHANIBHBIX ~ 00pa3oBaTeNbHBIX  OpraHW3allii,  OCBAaMBAIOIIUX
npodeccun u cneunansuoctu CI1O.— M., 2017

st npenogaBartesiei
06 o6pazoBanuu B Poccuiickoii @denepanmu: Gpeaep. 3aKoH OT
29.12. 2012 Ne 273-®3 (B pea. Genepanbubix 3akoHoB OT 07.05.2013 Ne 99-

®3, ot
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07.06.2013 Ne 120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3,
ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-03,
oT 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3,
C U3M.,
BHeCEHHbIMU DejnepanbHbiM 3akoHOM OoT 04.06.2014 No 145-®d3, B pexn. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)
[Tpukaz MunucrepctBa oOpazoBanus u Hayku PD ot 31 gexabps 2015 r. N
1578 "O BHeceHMM UW3MEHEHUN B (enepaibHbIi TOCyAapCTBEHHBIN
00pa3oBaTeNbHbI CTaHIAPT CPEAHEro OOIIEro 0Opa3oBaHUs, YTBEP KICHHBIN
npuka3oM MuHucrepcTBa oOpa3oBaHusi U Hayku Poccuiickoil @enepanuu ot
17 mas 2012 r. N413"
[IpumepHass ocHOBHas oOpa3oBareibHasi MpPOrpaMMa CpPEAHEro OOIIero
oOpa3oBaHMsl, 0JOOPEHHAsI pelIeHueM (PelepaibHOTO yueOHO-METOUYECKOTO
oObeuHeHus1 o o01eMy obpazoBaHuio (MpoTokos oT 28 uroHs 2016 1. No
2/16-3).
CnankoB u ap. Xumus Ui npodeccuil U CHenualbHOCTEM TEXHUYECKOTO
npoduiist (37€eKTpOHHOE NpuiiokeHue). — M.,2017

NHTEpHEeT-UCTOYHUKHU:
www. hemi. wallst. ru
www.alhimikov.net
WwWw. chem. msu. su
www.enauki.ru
www. 1september. ru
www. hvsh. ru
hij.ru
www.chemistry-chemists.com

JlonosTHUTe IbHbIE HCTOYHUKH

Jnst CTy1IeHTOB:
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. Epoxun FO.M., Kosanera W.b. Xumus mns npodeccuit u crenuaibHOCTEH
TEXHUYECKOTO MPOPIIIsL. DIEKTPOHHBIN y4eOHO-METOINIECKUNA KOMIUICKC. —
M., 2016.
. CnagkxoB C. A., OctpoymoB WN.I'., I'abpuensan O.C., JlykpsinoBa H.H. Xumus
st mpodeccuii M CenuanbHOCTEH TEXHUYECKOro Mpoduis. DIEKTPOHHOE
NpUIOKEHUE (BJIEKTPOHHOE YUeOHOE W3/IaHue) JJIA CTYIl. YUPEKIECHUU Cpell.
npod. odpazoBanus. — M., 2015.
. I'abpuensn O.C. Xumus: opran.xumus: yue0. miga 10 ki. obmieoOpaszoBar.
yupexxnenut ¢ yrnyon. msydenumem xumuu / O.C. Tabpuwensn, W.I.
OctpoymoB, A.A. Kapuosa — M., 2015.
. I'abpuensn  O.C. Xwumms. 10 wiacc. ba3oBwlii  ypoBeHb: yueOl.is
obmeoOpazoBar. Yupexaenuid. — M., 2015
. I'abpuensu O.C. Xumusa 11 «kmacc. I[IpodunbHbiit  ypoBeHb: yueO.is
obmeo6pazosar. yupexaeruit / O.C. I'abpuensn, I'.I'. JIsicoBa. — M., 2015.
. Tabpuensn O.C. Xumus 10 xnacc. [IpodunbHbld  ypoBeHb: y4eO.aJis
obmeobpazoBar. Yupexaenuit / O.C. T'abpuensu, ®.H. Mackaes, C.1O.
ITonomapes, B.1. Tepenun. — M., 2015.
. I'abpuensu  O.C. Xwumms. 11 wimacc. ba3oBwiii  ypoBeHb: yueO.is
obmeobpazoBar. YupexaeHauit. — M. 2015

st mpenogaBareJiei
. [lucemo JlemapramMeHTa TOCYAapCTBEHHOW MOJUTUKH B cdepe MOArOTOBKH
pabounx kaapoB u JIIIO MwunroOpHayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHaIuu Mo OpraHu3alliy MOJYYeHHUs CPETHEro O0IIero 00pa3oBaHUs
B TIpeleliax  OCBOCHHMsSI  O0Opa3oBaTENbHBIX  TPOTPAaMM  CPEIHETO
npodeccroHanbHOTO 00pa3oBaHusl HA 0a3e OCHOBHOTO 00IIEero 00pa3oBaHUs €
ydeToM TpeOoBaHUi (enepanbHBIX TOCYAApPCTBEHHBIX 00pa30BaTEIIbHBIX
CTaHAAPTOB W TIOJNy4aeMol MPOPECCUu WIH CICIHAIBHOCTH CPEIHEro
npodeccuoHaIbHOTO 00Pa30BAHUS.
. I'abpuensu O.C., JIvicoBa I'.I'. Xumusi: kHUra s mpernojaBarens: y4eo.-

MeToJI. mocobue. — M., 2014.
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3. I'abpuensn O.C. u gap. Xumus

s npodeccuil M CrenuanbHOCTEH

TEXHUUYECKOTO MPOouIIst (3IEKTPOHHOE MPUIIOKEHHE).

4. Tabpuensn O.C., OctpoymoB WU.I'., Beegenckas A.I'. OOmiast xumusi B

TeCTax, 3a7a4ax u yrnpaxHenusx. — M., 2014

5. T'abpuensu O.C., OctpoymoB WN.I'., OctpoymoBa E.E. Opranuueckas xumus B

TecTax, 3ajlayax u ynpaxHeHusx. — M., 2015.

6. INabpuensa  O.C. OOmas XuUMUS:

yueb.ams 11 k. obmeoOpa3oBart.

yupexaeHuit ¢ yrmyon. wuzydenueM xumuum / O.C. Tabpuensu, W.I.

Octpoymos, C.H. Conosses, @.H. Mackaes — M., 2014.

5. KOHTPOJIb U OLIEHKA PE3YJLTATOB OCBOEHMSI YUEBHOM
TV CHUTILIAHBI

HaumenoBanue o0pa3oBare/ibHBIX
pesyabTatoB ®I'OC COO
(mpenMeTHbIe pe3yJIbTAThI —
I1P6, ITPy)

MeToabI OIEHKH

ITP6 01 CdopMHUpOBaHHOCTH
NpEICTaBICHUA O  MeCTeé  XHMUU B
COBPEMEHHOM  HAy4yHOM  KapTHHE  MHpa;
MMOHUMaHUE POJIM XUMHH B (HOPMHpPOBAHUU
Kpyrozopa u (yHKIMOHAJIBbHOW TI'PaMOTHOCTH
YeJIOBEKA JUI PEHICHUS IPAKTUYECKHX 3a/1a4.

TecTupoBaHue (TEOPETHIECKOE).

OrneHka pe3ysIbTaTOB YCTHBIX OTBETOB (B TOM
yrcine MNpodhecCHOHATBFHO OPUEHTHUPOBAHHBIX ),
3aJaHud DK3aMeHa.

I1P6 02 Bnanenune
OCHOBOIIOJIATAIOIIIMH XAMHAYECKAMU
MMOHSATHIIMH, TEOPHUSIMU, 3aKOHAMH 5

3aKOHOMEPHOCTSIMU; YBEPEHHOE I0JIb30BaHHUE
XMMHYECKON TEPMHUHOJIOTUEN U CUMBOJIUKOM.

TectupoBanue (TEOPETHUECKOE).

OueHka pe3yibTaTOB YCTHBIX OTBETOB (B TOM
yrcine MNpodhecCHOHATBFHO OPHUEHTUPOBAHHBIX),
3aJaHud DK3aMeHa.

I1P6 03 Bnanenue OCHOBHBIMU
MeTOoAaMHU Hay4YHOT'O MO3HAHUS,
UCTOJB3yeMBIMH B XUMHH: HaOIIOJCHHE,
OIMCaHHe, U3MEpPEeHHe, IKCIEPUMEHT; yMEHHE
o0OpabaThIBaTh, OOBSCHATH pe3yabTaThl
MIPOBE/ICHHBIX OIBITOB W JeNaTh BBIBOJBI;
TOTOBHOCTb ¥ CHOCOOHOCTH  NPHMEHSThH
METO/bI MIO3HAHUS NP PELLICHUN
MPAKTUYECKHX 3a/1a4.

TectupoBaHue (TEOPETHIECKOE)
Ornenka pe3yabTaToB BBITTOJTHEHUS
MPAKTUYECKUX padoT.

DKCIepTHOE HaOIrI0IcHUE BBITIOJTHCHHS
MPAKTUIECKHUX pabort TUIS BIIAICHUS
OCHOBOITOJIarartoutuMmn XUMHWYCCKUMU
MOHSITUSIMH, TEOPUSIMH, 3aKOHAMU u

3aKOHOMEPHOCTSIMH, YBEPEHHOE IOJIb30BaHUE
XUMHUYECKON TEPMUHOJIOTUEN U CHMBOJIMKOW, B
TOM qUCIIe po¢eCCHOHAIBHO
OPUEHTHPOBAHHBIX.

[1P6 04 ChopmupoBaHHOCTE ~ YMEHHS

AaBaTb KOJMYCCTBCHHBIC OLICHKU W NPOBOJAUTH

OneHka pe3yiabTaTOB pemieHus 3agad (B TOM
gricie Tpo(ecCHOHATBFHO OPHUEHTUPOBAHHBIX),
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pacueTel 1O XHUMHUYECKUM (opmyrnam U
YpaBHEHUSIM.

KOHTPOJIbHBIX paboT, 3aJaHu HK3aMEeHa.

I1P6 05 Brnanenue npaBunaMu TEXHUKH
0e30MmacHOCTH pu WCIOJIb30BaHUU
XUMHUYECKHUX BEIIECTB.

Ouenka pe3yIbTaTOB BBIIOJIHCHUSI
NPAaKTUYECKUX padoT.

DKCTepTHOE HaOIII0/IeHUE BBITIOJTHEHUS
PaKTHYECKHUX padoT.

I1P6 06 CdopmupoBaHHOCTH
COOCTBEHHOW TIO3WIMM 110 OTHOLICHUIO K
XUMHAYECKOH WH(POpPMALIUK, TOIy4aeMOU W3
Pa3HBIX HCTOYHHUKOB.

TectupoBaHue (TEOPETUUECKOE).

OrneHka pe3ylbTaTOB YCTHBIX OTBETOB (B TOM
grcie Tpo(ecCHOHATLHO OPHUCHTUPOBAHHBIX ),
3aJJaHU DK3aMEHA.

[1Py 01 CchopMupOBaHHOCTh CHCTEMBI
3HAHUNA 00 0o01mmx XUMHUUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX.

TectupoBanue (TEOPETUUECKOE).

OueHka pe3yabTaTOB YCTHBIX OTBETOB (B TOM
gucae Npo(ecCHOHAIBHO OPUEHTHPOBAHHBIX),
3a7aHui SK3aMeHa.

[1Py 02 ChopMHpOBaHHOCTh  YMEHMI
UCClIeIoBaTh CBOMCTBA HEOPraHMYECKHX MU
OpPraHUYECKUX BEILIECTB, OOBSACHATH
3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX
peakuuii, IpOrHO3UPOBATh BO3MOXHOCTb X
OCYILECTBJICHHUS.

OneHka pe3ynbTaToB pemeHHs 33134 (B TOM
qucine Npo(hecCHOHANBHO OPHEHTHPOBAHHBIX ),
KOHTPOJIBHBIX paloT, 33/1aHUil SK3aMeHa.

[1Py 03 Bnanenue YMEHUSIMU
BBIJIBUTaTh TUIOTE3bl Ha OCHOBE 3HAHHWH O
COCTaBe, CTPOCHHH BEIIECTBA M OCHOBHBIX
XMMHYECKMX  3aKOHAaX, MpPOBEPATh  HX

TecTupoBanue (TEOPETHIECKOE)
Onenka pE3yNbTaTOB BBITTOJIHCHHSI
MIPaKTUYECKUX PadoT.

AKCIEPUMEHTAIbHO,  (QOPMYyIUpYys  IeJib | DKCIEPTHOE HaOII0/ICHUE BBITIOJIHCHUS

HcCIeq0BaHUsl. MPAaKTUYECKUX pabot JUISL BJIAJICHUSA
OCHOBOIIOJIar al0 MU XUMUYECKUMHU
MOHSATUSAMH, TEOPUSIMH, 3aKOHaAMU u
3aKOHOMEPHOCTSIMH, YBEPEHHOE TI0JIb30BAHUE
XMMHYECKOM TEPMHUHOJIOTUEN U CUMBOJIUKOH, B
TOM YuUCIe poeCCHOHAIBHO
OPUEHTUPOBAHHBIX.

[1Py 04 Bianenune Metonamu | OueHka pe3ynbTaTOB BBIITOJIHECHUS

CaMOCTOATEILHOIO MJIAHUPOBAHUS U | IPaKTUYECKHUX PadoT.

MMPOBCACHUA XUMHNYCCKUX OKCIICPUMEHTOB C
COOJIIO/ICHHEM TpaBUII Oe30MacHOi paboThI ¢
BEILIECTBAMH " 1a00paTOPHBIM
obopynoBaHueM; chopMHUPOBAaHHOCTh YMEHUH
OTIMCaHMsI, aHAJIHM3a U OICHKH JOCTOBEPHOCTH
MIOJTYYEHHOT'0 pe3yJsIbTara.

DKcrnepTHOe HaOJIOCHUE BBIIOJIHEHUS
MpakTH4YeCKux  paboT, B  TOM  4YHCIeE
npodeccnoHanTbHO OPUEHTUPOBAHHBIX.

ITPy 05 ChopMHUpOBAaHHOCTh  YMEHUU
MIPOTHO3UPOBATH, aHaJIM3UPOBATh n
OIIEHUBATHL C MO3HMIMH  DKOJOTHYECKOU
0C30IMaCHOCTH  MOCIEACTBUSA OBITOBOM U
MPOU3BOJCTBEHHON JEATETHHOCTH YEJIOBEKA,
CBSI3aHHOM C MepepadOTKOM BEIIECTB.

TecTupoBanue (TEOPETHIECKOE)
Onenka pe3yabTaToB BBITOJIHEHUS
MPaKTUYECKUX PadoT.

DKCrepTHOE Ha0IrI0IcHNE BBITIOJTHECHUS
NpPaKTUYeCKUX  paboT, B  TOM  YHUCIeE
npoeccnoHaIbHO OPHEHTUPOBAHHBIX.
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IIpunoxenue 1

HpnMepHaﬂ TEMATUKA HHAUBUAYAJBHBIX ITPOCKTOB 10 JUCHUILJIUHE

1. «XuMuueckoe 3arpsi3HeHNE OKPYKAIOIIEH CPEIbD»
«Oxpana ruzipocepbl OT XUMUYECKOTO 3arpsi3HEHUS
«OxpaHa OYBBI OT XUMUYECKOTO 3arPS3HCHHUS
«OxpaHa BO3yXa OT XUMAYECKOTO 3arps3HEHUS
«Oxpana Gaopsl 1 GpayHbl OT XUMUYECKOTO 3arPSI3HCHHS
«Moto1ue 1 YUCTSIIHNE CPECTBAY

«CpenctBa 00pbOBI ¢ OBITOBEIMUA HAaCEKOMBIMI)Y

©® N e oA W N

«CpencTBa TUYHON TUTHEHBI 1 KOCMETHUKI
9. «JlomanrHss anTeka»

10. «3nauenue pH cpenbl paCTBOPOB I XUMUUYECKUX U OHUOJOTHUUECKUX
IIPOLIECCOBY»

11.«3HaueHne pacTBOPOB B KU3HM PACTCHUM U JKUBOTHBIX)»

12.«PacTBOpHI B OBITY, HA POU3BOJICTBE, B METUIIUHE)

13. XumMuyeckue 3JIeMEHThI B OpraHU3Me YEI0BEKA.

14. Ciimuku. CocTaB v PUHITUIT PAOOTHI.

15. BoisiBneHue yriieKuciaoro ra3a. YesnoBek v Kinmar.

16. Kak BeIpacTuTh KpUCTAILIBI?

17. Xumnsa kocmoca. Xumusg CoiHIa.

18. Oxcuasl B Ipupoe.

19. ®usnyeckue cBONCTBA METAJIIOB.

20. Koppo3us meramios. [lonsitue koppo3un. XuMu4eckasi KOppo3usi.
DnexkTpoxummuueckas Kopposus. CrocoObl 3aUTH METAIIOB OT KOPPO3HH.

21. Ob1ue cnocoObl MOTYYeHHUS METaJIOB.

22. Mertainsl B IPUPOJIE.

23. OTKpBITHE NEPUOIUYHOIO 3aKOHA. [Ipennocbuiku: HaKoIIeHe
(daxTosioruyeckoro matepuaia, padbotsl npeamectseHHuKoB (U.B. [leGepeiinepa,
A.D. llankyprya, JIx.A. Hertonennca, JI.FO. Meiiepa).

24. JInanocts .M. Menneneena.

25. BosgopoaHas CBsI3b, €€ pOJib B IPUPO/IE.
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26. braropoanble rasbl, JIEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOIHBIX Ta30B U
O0COOEHHOCTH MX XUMUYECKUX U (PU3NUECKUX CBOMCTB.

27. Bogopoa. [IBoilcTBEHHOE MOJIOkKEHUE BOA0po1a B [leproanueckoi cucTeme.
N3otonsl Bogopona. Tspoxemnas Boaa.

28. 3HaueHHE METAJJIOB B IPUPOJIE U KU3HHU OPraHU3MOB.

29. HemeTauisl — MPOCTHIE BEMIECTBA, CTPOCHUE, aJUIOTPOIIHS.

30. KaTHOHBI 1IETOYHBIX METAJUIOB KaK BayKHEHIIast popma UX CyIIECTBOBAHHUSA,
PEryJISTUBHAS POJIb KATUOHOB KaJIMsl U HATPUS B XKUBOM KieTke. [IpupoaHeie
COEMHEHUS HATPHS U Kallvs, UX 3HAYCHUE.

31. Baxnelimue coeIUHEHNS Kalvs, UX 3HAYeHUE U TpuMeHeHue. Kanpunii B
IpUpOJEe, €ro OMOJIOTHYEcKas PoJib.

32. AnOMUHUYN — CaMbIi PaCIPOCTPAHEHHBIN B 36MHOU KOPE METAILIL.

33. Yraepona u ero aimorponusi. CBOKWCTBA aJUIOTPONHBIX MO (PHUKALNN
yIJIepoJa, UX 3HaYEHNE U IPUMEHEHUE.

34. CuiMKaTHAast IPOMBIIIIIEHHOCTb.

35. Heorpannuyennsle noiauMmepsl. [lonumepsl — mpocThie BEIECTBA C ATOMHOM
KPUCTAJJIMYECKOM PpELIETKOW: aJJIOTPOINHbIE BHUJIOM3MEHEHMs yriepoaa (aimas,
rpadut, xkapOuH, QyuiepeH — B3aUMOCBS3b THOpUIU3AlMKM OpOUTAled y aTOMOB
yriiepojia ¢ IPOCTPAHCTBEHHBIM CTPOECHUEM AJTIOTPOIHBIX MOAUDUKAIIUN).

36. Ilomumepsl — CIIOKHBIE BEIIECTBA C aTOMHOM KPHUCTAJUIMYECKOM PELIETKOM:
KBapIl, KpeMHE3eM (TMOKCUIHBIC COCAMHEHUS KPEMHMUS ), KOPYH (OKCH]T aTFOMUHMS)
Y aJIFOMOCHJIMKATHI (TOJIEBbI€ MINAThI, CIIO/AA, KAOJHH). 3HAYEHUE HEOPraHMYECKUX
OPUPOJHBIX MOJUMEPOB B (OPMUPOBAHUU OJHOM HUX TEOJIOTMYECKUX O000JI0UEK
3emuid — TUTOCGHEPHI.

37. Azot u pochop, ux 3HaUeHUE U puMeHeHue. A3ot u Gocdop B mpupoe, ux
OMoJOTUYECKAas POJIb.

38. XanpKoreHsl — MpocThie BemecTBa. Amtorponus. [I[pumenenne kucinopona u
cepbl. XalIbKOTE€HbI B IPUPOAE, X OMOJIOTUYECKAS POJIb.

39. I'anorens! B npupoje. buonornueckas poJib raJIOT€HOB.

40. Ocobennoctu crpoenust atromo d-anmementoB (1B-VIIB-rpymmn). Menb, IIUHK,
XpoM, KeJe30, MapraHel. Haxoxx1eHne 3TuX MeTauioB B MPUPOJIE, UX MOIYUCHUE U
3HAYECHHE.
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IIpunoxenne 2

Cunxponusanus oopasoBareabHbIX pe3ybTaToB PI'OC COO 1 ®I'0OC

CI10

HaunmenoBanue OK, IIK
corjacuo ®I'OC CIIO

HaumeHoBaHuUe THYHOCTHBIX
pesyabtatos (JIP)
corsracio PIrocC COO

HanmenoBanue
MetanpeameTHbix (MP)
pe3yJbTaToB
corsiacio ®I'OC COO

OK 01. Beibupats cioco0sl
pelieHus 3aaa4d
npodeccnoHaTbEHOMI
JeATeILHOCTH,
NPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

JIP 05. ChopMUpOBaHHOCTH
OCHOB CaMOpPa3BUTHUSA U
CaMOBOCIIMTAHHS B COOTBETCTBUU
c

00111eUeI0BEYUeCKUMHU
LIEHHOCTSIMHM U HIeaIaMu
rpakTaHCKOTO OOIIECTBa;
TOTOBHOCTB M CITOCOOHOCTB K
CaMOCTOSTEJIbHOM, TBOPUECKOMN U
OTBETCTBEHHOM JIEITEIHLHOCTHU

MP 01. YMeHHE caMOCTOSTEIBEHO
OTIPENIETIATH 1S JACSITEIIbHOCTH U
COCTaBIIATh ILJIaHBI €SI TCILHOCTH,
CaMOCTOSITEIIBHO OCYIIIECTBIIATH,
KOHTPOJIHPOBATH U
KOPPEKTUPOBATh ACATEIBHOCTD;
HCIIOJIE30BaTh BCE BO3MOYKHBIE
peCypChl st AOCTUKCHHUS
IMOCTaBJIEHHBIX IIeJIEH U
peaM3anuy MIaHOB
JIeATEeTILHOCTH; BBIOUPATH
YCTICIIHBIC CTPATETUH B
Pa3IMYHBIX CUTYaIUsX.

MP 03. Biagenune HaBbIKaMHU
MO3HABATENbHOM, Y4eOHO-
HCCIIEN0BATENBCKON U IIPOEKTHON
JIeITEIbHOCTH, HaBBIKAMU
paspernieHus mpoosem;
CIIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOSITEIILHOMY TTOMCKY
METOJIOB PEIICHUS MPAKTUIECKUX
3aJ]1a4, TPUMECHCHUIO Pa3TMIHBIX
METOJIOB ITO3HAHUS;

OK 02. Ocy1iecTBasiTh
MIOMCK, aHaJIN3 U
MHTEPIPETAIHIO
nH(popManuu, He0OX0AUMOMN
JUIs1 BBITIOJTHEHUSI 33124
npo¢ecCuOHAIBHON
NesTeNbHOCTH;

JIP 09. I'otoBHOCTH 1
CIIOCOOHOCTH K 00pa30BaHUIO, B
TOM YHCJIe caMO0Opa30BaHUIO, HA
MPOTSKEHUU BCEU )KU3HH;
CO3HATEJIbHOE OTHOLIEHHUE K
HENpepbIBHOMY 00pa30BaHHUIO KaK
YCJIOBUIO YCIICIIHON
npo¢eCCHOHAIBHON 1
OOIIIECTBEHHOH IEATETbHOCTH;

MP 01. YMeHHe caMOCTOSITEILHO
OTIPENIETISATh eI JACSITEIILHOCTH U
COCTAaBJIATH IJIAHBI AEATCIBHOCTH;
CaMOCTOSITEJIbHO OCYIIIECTBIIATD,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATh ACSATEIHHOCTD;
HCIO0JIb30BaTh BCE BO3MOYKHEIC
PECYPCHI ISl JOCTHKECHUSI
IMOCTaBJIECHHBIX IIEJIEH 1
peanu3anuy IIaHoB
NeSITEeIbHOCTH; BBIOUPATh
YCHENTHBIC CTPATETHH B
Pa3IMYHBIX CUTYyaIUSX.

MP 03. Biragenne HaBBIKAMH
MO3HABATENbHOM, Y4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM
JIeSITENLHOCTH, HaBBIKAMU
paspenieHust mpoosem;
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CIIOCOOHOCTE U TOTOBHOCTh K
CaMOCTOATEILHOMY IIOUCKY
METOJIOB PEIICHHS MPAKTHICCKUX
3ajaa4, HpI/IMeHeHI/IIO pa3J'II/I‘IHbIX
METO/IOB ITO03HAHUSI;

OK 03. [ImanupoBats 1
peain30BbIBaTh COOCTBEHHOE
poeCCHOHATIBHOE U
JMYHOCTHOE Pa3BUTHE;

JIP 09. I'oroBHOCTH M
CIOCOOHOCTH K 00pa30BaHuUIO, B
TOM YHCJIe CaMO0OpPa30BaHHUIO, HA
MPOTS)KEHUU BCEH )KU3HH;
CO3HATeNIbHOE OTHOILIEHHE K
HEMPEepPHIBHOMY 00Pa30BAHUIO KAaK
YCIIOBUIO yCIIEUTHON
npodeccroHabHON 1
0OIIECTBEHHOM 1EATEIbHOCTH;

MP 01. YMeHne caMoCTOATEILHO
ONpEIETATh LUEIU ACSITEIIbHOCTU U
COCTAaBJIATH IUIaHEI AEATENHHOCTH;
CaMOCTOSITEJIbHO OCYILIECTBIIATD,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATh ACSATEIBHOCTD;
HCII0JIL30BATh BCE BO3MOYKHBIE
pecypcehl i JOCTHXKEHUS
MOCTaBJIEHHBIX 1IeJIEH U
peanu3aluy IiIaHoB
JIeATeITLHOCTH; BEIOMPATH
YCHEIIHbIE CTPATETHH B
Pa3IMYHBIX CUTYaIUsX.

MP 04. I'otoBHOCTB U
CIIOCOOHOCTD K CAMOCTOSATEILHOM
MH(OPMaLMOHHOIIO3HABATEIbHOMN
NeITEIbHOCTH, BIaICHHE
HaBBIKAMH MOJTyUCHUS
HE0OXO0MMOM HH(POPMALIHH U3
CJIOBapey pa3HbIX TUIIOB, YMEHUE
OPHEHTHPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX HH(pOpMAaIHH,
KPUTUYECKH OLIEHUBATh U
WHTEPIPETHUPOBATH UH(POPMAIIHUIO,
MOJIy4aeMyI0 U3 pa3InYHbIX
HCTOYHHUKOB.

HABBIKAMU pa3pelieHus npooiem;
CIIOCOOHOCTE U TOTOBHOCTh K
CaMOCTOSITEIBHOMY TTOMCKY
METO/IOB pEUICHUs TPAKTUYECKHUX
3a/1a4, MPUMEHEHHUIO Pa3TUIHBIX
METOJIOB ITO3HAHMS,

MP 09. Binagenune HaBbIKaMHU
MO3HABATENBbHON pedIeKCuu Kak
OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICITUTEIBHBIX
MIPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHUH, I'PaHUI] CBOETO
3HAHUS U HE3HAHUS, HOBBIX
MMO3HABATEJIbHBIX 337]a4 U CPEACTB
AX JOCTHYKEHUS.

OK 04. Paborats B
KOJIJIEKTUBE M KOMaH/IE,
2 HeKTHBHO

JIP 04. ChopMupoBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOLIETO

MP 02. YMmeHne npogyKTUBHO
0o01IaThCsl U B3aUMO/JIEHCTBOBATD
B IIPOLIECCE COBMECTHOM

54




BBaHMOHGﬁCTBOBaTB C
KOJUICTaMH, pPyYKOBOACTBOM,
KIIMCHTaMMU,

COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIECTBEHHOM
MIPaKTUKH, OCHOBAaHHOI'O Ha
JMAJIOTe KYJBTYD, a TAKXKE
pazIuuHbIX (HOPM OOIIECTBEHHOTO
CO3HaHMS, OCO3HAHKE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MUPE
JIP 06. TonepanTHOE CO3HAHUE U
MOBE/ICHUE B MOJIUKYJIbTYPHOM
MHUpE, TOTOBHOCTb M CIIOCOOHOCTh
BECTH JMAJIOT C IPYTUMHU
JTIOABMH, TOCTUTATh B HEM
B3aMMOIIOHUMAaHHUSI, HAXOAUTh
o0IIue ey U COTPYAHUYATD IS
WX JIOCTHXKEHUS, CTIOCOOHOCTh
MIPOTHUBOCTOATH UCOTOTHH
JKCTpPEMH3Ma, HAIIMOHAIIU3MA,
KCeHO(hOoOUH, TUCKPUMUHAITUH 110
COILMATILHBIM, PEITUTHO3HEIM,
PacoBbIM, HALIMOHAIBHBIM
MpU3HAKAM U IPYyTUM
HEraTUBHBIM COLIUATbHBIM
SIBIICHUSIM

JIP 07. HaBblkM cOTpyIHHUYECTBA
CO CBEPCTHHKAMHU, IETbMHU
MJIaJIIIET0 BO3pPacTa, B3POCIbIMU
B 00pa3oBaTEILHOM,
0OIIECTBEHHO TOJIE3HOM, yueOHO-
HCCIIEA0BATENBbCKOM, IPOEKTHON U
JIPYTUX BUAAX JAEITEIbHOCTH;

JeSITEIbHOCTH, YUUTHIBATh
MO3UIUH IPYTHX YYACTHUKOB
JIeATEeILHOCTH, 3P HEKTHBHO
pa3pemath KOHQIHUKTHL;

MP 07. YMeHHne caMOCTOSTEIHHO
OIICHUBATh U IPHHUMATH
pellIeHus, OTpeAesIoNne
CTpaTeruio MOBEJACHUS, C YUETOM
rpa)x/IaHCKUX U HPAaBCTBEHHBIX
LIEHHOCTEMN

OK 05. Ocy1iecTBasiTh
YCTHYIO U TTMCBMEHHYIO
KOMMYHMKAIUIO Ha
roCylapCTBEHHOM SI3bIKE
Poccuiickoit Menepanuu ¢
y4eTOM 0COOCHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa;

JIP 02. ChopMHUPOBaHHOCTH
IpakIaHCKOMW TIO3UIIUHU KaK
AKTUBHOI'O 1 OTBETCTBECHHOI'O
YJIeHa POCCHIICKOT0 00IIecTBa,
OCO3HAIOILIEr0 CBOU
KOHCTUTYIHMOHHBIC ITpaBa 1
00513aHHOCTH, YBa)KAIOIIETO 3aKOH
U TIPaBOIIOPAIOK, 00JIaJat0IIero
YYBCTBOM COOCTBEHHOTO
JOCTOWHCTBA, OCO3HAHHO
MPUHUMAIOIIIETO TPAJUITUOHHBIC
HAaIlUOHAJIBHBIC 1
o01e4yenoBeyecKue
T'YMaHHUCTHUYCCKUE U
JEMOKpPAaTUYECKHE IEHHOCTH;
JIP 03. '0TOBHOCTB K CITYKEHUIO
OteuecTBy, €ro 3alIUTE

MP 02. YMmeHnue npogyKTUBHO
00IIaThCS ¥ B3aMMO/IEHCTBOBATh
B MPOLIECCE COBMECTHOM
JIESTEIIBHOCTH, YUUTHIBATh
MO3ULUH IPYTUX yYaCTHUKOB
JeSITeIbHOCTH, 3 (HEKTUBHO
paspenatb KOH()IUKTHI;

MP 08. Brnanenue s3bIKOBBIMHU
CPEJICTBAMU - YMEHHE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO
TOYKY

3peHus, UCII0JIb30BATh
a/IEKBaTHBIE SI3bIKOBBIE CPENICTBA;

OK 06. ITposBasTh
IpakJaHCKO-

JIP 01. ChopmMupoBaHHOCTH
POCCUICKOM I'paXKJaHCKON

MP 02. YMmenne npogyKTUBHO
00IIAaTHCS ¥ B3aMMO/IEHCTBOBATH
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MaTPUOTHYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaUIIMOHHBIX
00111eUeI0BEYECKUX
LIEHHOCTEH, IPUMEHSATh
CTaHIapThHI
AHTHKOPPYIIIUOHHOTO
MMOBECHMS,

UACHTUYHOCTH, TATPUOTH3MA,
YBKEHHSI K CBOEMY HapO/Iy,
YyBCTBa OTBETCTBEHHOCTH TI€PET
Ponunoii, ropnoctu 3a cBOM Kpaw,
cBor Poauny, nporuioe u
HACTOSIIEE MHOTOHAIMOHAILHOTO
Hapona Poccum, yBakeHue
rOCy/IapCTBEHHBIX CHMBOJIOB
(repO, dutar, TruMH)

JIP 08. HpaBcTBEHHOE CO3HAHME U
MOBE/ICHHE HA OCHOBE YCBOCHUS
00111€4€eI0BEUECKUX LIEHHOCTEH;

B MPOLIECCE COBMECTHOM
NESITEIIbHOCTH, YUUTHIBATh
MO3UIIMH JIPYTHX YYaCTHUKOB
JEeSTEIBbHOCTH, () (HEKTHBHO
paspeniatb KOH(PIUKTHL;

MP 08. Braynienue si3bIKOBBIMHU
CpeICTBaMH - YMEHUE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO
TOUYKY

3pEHUsl, UCIIOJIb30BATh
aJIeKBaTHBIC SI3IKOBHIC CPEJICTBA;

IIK 2.3. Bnangets
00s3aTeIbHBIMU BUIAMHA
BHYTPHUANTEUHOT'O KOHTPOJIS
JIEKApCTBEHHBIX CPEJICTB.

JIP 09. I'oTOBHOCTB Hu
CIIOCOOHOCTh K 00pa3oBaHHIO, B
TOM YHUCJIE CaMOOOpPa30BaHUIO, HA
MPOTSHKCHUU BCEil KU3HU;
CO3HATEIbHOE  OTHOIIEHHE K
HETPEPHIBHOMY 00pa30BaHHIO KaK
YCIIOBUIO YCHEIIHOU
npodeccroHaIbHOM u
OOIECTBEHHON JNeATCILHOCTH;

MP 01. YMeHHEe caMOCTOSITEIBHO
ONpEACIATh LENU EeITEIbHOCTH U
COCTAaBJIATH IUIAHLI ACATCIILHOCTH;
CaMOCTOSITEJIBHO OCYILIECTBIIATD,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIEATEIbHOCTD;
HCI0JIL30BATh BCE BO3MOYKHBIC
pecypcehl A1 JOCTHXKEHUS
IIOCTaBJICHHEIX IICICH U
peanu3alnuu MmIiaHoB
JIesITEJIbHOCTH; BBIOUPATh
YCHEIIHbIE CTPATErNH B
Pa3IMYHBIX CUTYAIUSX.

I1IK 2.4. Cobmtonath npaBuiia
CaHUTAPHO-TUTUEHUYECKOTO
peXuMa, OXpaHbl TPY/a,
TEXHUKHU 0€30MaCHOCTH U
MPOTUBOIOKAPHOU
0e30IaCHOCTH.

JIP 11. Ilpunsatue u peanuzamus

LIEHHOCTEHN 370pOBOIO u
Oe3omacHoro  oOpasza  KM3HH,
MOTPEOHOCTH B

¢buznyeckom
CaMOCOBEPILIEHCTBOBAHUH,
3aHATHUAX CIIOPTUBHO-
03JI0POBUTEIBHOU
JESATENBHOCTBIO,

HENpPUITHE BPEIHBIX MPHUBBIYEK:
KypEHHs], ynotpeOiaeHus
aJIKOT0JI51, HAPKOTUKOB;

JIP 12. bepexnoe,

OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOLICHHE K (U3UUYECKOMY U
MICUXOJIOTUYECKOMY

3]I0pOBbI0, Kak COOCTBEHHOMY,
TaK W JpPYrux JIOJAEH, yMEHHUE
OKa3bIBaTh IEPBYIO MIOMOILIb;

JP.  14. CdopmupoBaHHOCTH
JKOJIOTHYECKOI0 MBIILUIEHMUS],
MMOHUMAaHMUSI BIUSHUS
COLIMAJIbBHO-DKOHOMUYECKHUX
IIPOLIECCOB Ha COCTOSIHHE
NIPUPOJHOMN U COLIMATIBHOM CpPEJbI;

MP 05. YMeHnue ucrnosiab30BaTh
cpencTBa HHPOPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(nanee -UKT) B periennu
KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U
OpraHHU3aI[MOHHBIX 33724 C
coOnroeHreM TpeOoBaHUI
SPrOHOMUKHU, TEXHUKH
0€30IaCHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;
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npuodpeTeHne
OIIBITA HKOJIOTO-HAIPABICHHON
JESTEIIBHOCTH,

IIK 2.5. OdopmasaTs
JOKYMEHTBI IEPBUYHOTO
yuera.

MP 01. YMeHHe caMOCTOSTEIBHO
ONPEACNIATh LEJIU IEITEIbHOCTH U
COCTAaBJIATH IIAHLI ACATCIILHOCTH;
CaMOCTOATEJIBHO OCYIIECTBIISTh,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIEATECIIbHOCTD;
HCII0JIb30BATh BCE BO3MOXKHEIC
pecypcChl i TOCTUKEHUS
IIOCTaBJICHHBIX LICICH U
peanu3anuu MmIiaHoB
NeSITeIbHOCTH; BEIOUPATh
YCIICILIHbIEC CTPATETUH B
Pa3IUYHBIX CUTYAIUSX.
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IIpunoxenne 3
IIpeemcTBeHHOCTH 00pa3oBaTebHBIX pe3yabTaToB ®I'OC COO
(mpeameTHbIX) ¢ oOpa3oBaTenbHbIMH pe3yiabTaTtamu PI'OC CITIO
(npodeccuoHaIbHO-OPUEHTHPOBAHHAS B3aMMOCBS3b 00111€00pa30BaTeIbHON
JTUCHUTUIMHBI ¢ PO ecCHeil/CrielinaibHOCThIO)

HaunmenoBanmue HaunmeHnoBanme HanmenoBanme HaumenoBanmue
o0menpogeccuoHAIbHBIX npo¢eccuoHATbLHBIX npeIMeTHBIX pa3aenoB/TeM U
AMCUUIJIMH C moayJieit (MIK) ¢ pe3yabTatoB ®I'OC padoueii nporpamme
o0pa3oBaTeILHBIMH o0pa3oBaTejIbHBIMH COO, numerommx 10 AMCUUIJIMHE
pe3yJbTaTamu, pe3yJbTaTamu, B3anmocBsizb ¢ OP
HMEIMMH HMEK MU orocC Crio
B3aHMOCBS3b C B3aMMOCBA3b C
npeamMeTHeiMu OP npeameTHoiMu OP
OVIL10 «Xumus» [IM.02.  Usrorosnenue | [1P6 01 - | Pazgen 2. O6mas u
Ymerb: JIEKapCTBEHHBIX (POPM U c(hOpMUPOBAHHOCTh HEOpraHuyecKas
- Ha3bIBaTh: | IPOBEACHUE MPEACTABICHUI O MECTE | XUMHUS
M3YYECHHBIE BEIIECTBA [0 | 00sA3aTEIbHBIX BUJIOB | XUMUHU B coBpeMeHHOI | Tema 2.7. PacTBOpHI
«TPUBHAIBHOW» WY | BHYTPUAIITEYHOT O Hay4YHOM KapTUHE MHpA;
MEXIyHAPOIHOU KOHTPOJIA noHuMmanue poiu xumuu | Pazgen 2. OOmast u
HOMEHKJIaTypam; MK 02.02. Kontpossb | B (hbopMHUPOBaHHMH | HEOPTraHUYECKAS
- OTIPENIENATh: | Ka4eCTBa JICKAPCTBEHHBIX | KPyrozopa U | XUMHS
BAJIGHTHOCTh M  CTEIEHb | CPEICTB GyHKIIMOHATBLHOU Tewma 2.8. Xumus
okucienuss  xumudeckux | [IK 2.1. M3roraBnuBaTh | r(paMOTHOCTA  4YEJIOBEKA | AJIEMEHTOB.
3JIEMEHTOB, THUII | JJeKapCTBEHHbIE  (OPMBI | AJis peuieHus
XUMUYECKOH  CBA3M B | IO peuentam U | MPaKTUYECKUX 3a7a4;
COCIMHEHUSX, 3aps]l UOHA, | TPeOOBAHUAM ImP6 02 - BnageHue
MPOCTPAHCTBEHHOE METUIIUHCKUX OCHOBOTIOJIATAIOIITUMU
CTPOE€HHUE MOJIEKYJ, THUIl | OpraHu3aluui XUMUYECKUMHU
KPUCTAJUTMYECKOU [IK 2.2. M3roraBnuBaTh | HOHATUSMH, TEOPHUSIMH,
pPEHETKU, XapaKTep Cpeibl | BHYTPUANITEUHYIO 3aKOHaAMU u
B BOAHBIX  pacTBOpax, | 3arOTOBKY U (acoBaTh | 3aKOHOMEPHOCTSIMU;
OKHUCIIUTENh U | JIEKApCTBEHHBIE CPEJCTBA | YBEPEHHOE II0JIb30BAaHUE
BOCCTaHOBUTEIIb, s MOCHEAYIOUIEH | XUMAYECKOMN
HallpaBJIEHUE  CMEIICHUS | pealu3alnH. TEPMUHOJIOTUEN u
paBHOBecus nox BiausHueM | IIK 2.3. Biagets | cuMBOJIHKOI;
pa3IMYHBIX dakTopoB, | o0s3arensubiMu  Bugamu | [IP6 03 - Biamenue
W30MEpbl W  TOMOJIOTH, | BHYTPHUAINITEYHOTO OCHOBHBIMH  METOJIaMU
MIPUHA/UJIE)KHOCTh BEUIECTB | KOHTPOJIS JIEKAPCTBEHHBIX | HAYYHOTO MO3HAHMS,
K pPa3HBIM KJIaccaM | CPEJICTB. HCIIOJIb3YEMBIMHU B
HEOPraHUYECKUX u| IIK. 2.4. Odopmidrs | XuMuu: HaOroieHue,
OpTraHUYECKUX JIOKYMEHTBI TIEPBUYHOTO | ONIMUCAaHWE,  H3MEpPEHHUE,
COEJIMHEHHS; XapaxkTep | yuéra MO HU3TOTOBJICHMIO | SKCIEPUMEHT; yMEHUE
B3aUMHOTO BIIMSIHUS | JICKAPCTBEHHBIX 00pabaThIBaTh,
aTOMOB B  MOJIEKYJIax, | Ipenaparos. OOBSCHATHL  PE3yNbTaThI
THIIBI peakuuii B | IIK. 2.5. CoOmonarh | IpOBEICHHBIX OIBITOB U
HEOPraHu4ecKou U | IpaBUiia CaHUTApHO- | JIeJaTh BBIBOJIBI;
OpraHUYECKON XHUMUH; TUTUEHUYECKOTO PEKMMa, | TOTOBHOCTD "
— XapakTepwu30BaTh: | OXPAaHbl TPyAa, TEXHUKH | CIIOCOOHOCTH MPUMEHSThH
S-, p-, d-aemenTsl MO WX | O€30MACHOCTH W | METOABI TIO3HAHUS TIPH
MOJIOKEHUIO B | IPOTUBOIOKAPHOH pElIeHUH MPAKTHUYECKUX
[Tepuonnueckoii  cucteme | 0€30MACHOCTH, TOPSJIOK | 3ajad;
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HaunmeHnoBanmue HaumeHnoBanme HanmeHnoBanue HaumeHnoBanmue
o0menpogeccuOHAIBHBIX npo¢eccuoHAIbLHBIX npeIMeTHBIX pa3aenoB/TeM U
AMCUUIJIMH C moayJieit (MIK) ¢ pe3yabTatoB ®I'OC padoueii nporpamme
o0pa3oBaTeILHBIMH o0pa3oBaTejIbHBIMH COO, umerommx 10 AMCLHUIJIMHE
pe3yJbTaTamu, pe3yJbTaTamu, B3anmocBsizb ¢ OP
HMEIMMH HMEK MU orocC Crio
B3aHMOCBS3b C B3aMMOCBSA3b C
npeamMeTrHoeiMu OP npeamMeTHoiMu OP
JI.. MenneneeBa; oOmue | AeHCTBUI npu | I1P6 04 -
XAMUYECKHUE CBOICTBA | UPE3BBIYANHON cUTyallH. | CPOPMUPOBAHHOCTH
METaJUIOB,  HEMETAJUIOB, | UMETh MPaKTUYECKUM | YMEHUS J1aBaTh
OCHOBHBIX KJIACCOB | OIIBIT: KOJIMYECTBEHHBIE OIICHKU
HEOPraHUYECKUX u|- W3TOTOBJIEHUS | U MPOBOAUTH PACUETHI 1O
OpraHUYECKUX JICKAPCTBEHHBIX CPEJICTB | XUMHYECKUM  (OpMyliaM
COEIMHEHUI - IIPOBE/ICHUS | U YPABHEHUSIM;
(yrieBonopo/oB), 00s3aTeNbHbIX Bujos | [IP6 05 - Bianenue
CIIUPTOB, (beHooB, | BHYTPHANTEYHOTO MpaBUjIaMu TEXHUKU
aJIb/ICTUIOB, KETOHOB, | KOHTPOJIS JICKAPCTBEHHBIX | 0€30MacHOCTH npu
KapOOHOBBIX KHCTIOT, | CPeICTB M O(GOPMIICHHS | UCIIOJIb30BAaHUU
aMUHOB, AMHUHOKHCIOT | | UX K OTIYCKY XUMHUYECKUX BEIIECTB;
yTJIEBOJIOB); Ymersn ITP0 06 -
- OOBSICHSTE: TOTOBUTH c(hopMUPOBAHHOCTH
3aBUCUMOCTh CBOMCTB | TBEPJBIE, KUJKUE, | COOCTBEHHOW MO3UILIUU 110
XUMHUYECKOTO JJIEMEHTAa U | MSTKHE, CTEpHWIbHBIE, | OTHOIICHHUIO K
00pa30BaHHBIX UM | aceNTHYECKHUe XUMHUYECKON
BEIIECTB OT TIOJIOKEHHUS B | JICKAPCTBEHHBIC (OPMEI, | HHPOPMAITUH,
[lepuonnueckoil cucteme | KOHIIEHTPUPOBAHHBIE MOJIy4aeMOM U3 pa3HbIX
J.N. MenpeneeBa; | pacTBOpBHI, HCTOYHHKOB.
3aBUCUMOCTh CBOMCTB | momydaOpHuKaThl,
HEOPraHUYECKHX BEIIECTB | BHYTPUAIITEUHBIC
OT X COCTaBa U CTPOEHUS, | 3aTOTOBKH;
MIPUPOTY XUMHUYECKOU MOJIb30BATHCS
CBS3H, 3aBHCHMOCTbH | JJA0OpaTOPHBIM u
CKOPOCTH XUMHUYECKON | TEXHOJIOTHYECKUM
peaKiuu OT pa3INyYHBIX | 000pyHAOBaHUEM,
(akTopoB, PEAKIIMOHHON | IPUMEHATH cpencTsa
CIIOCOOHOCTH MHAUBUAYaJIbHON
OpraHUYEeCKUX 3aILUTHI;
COCIMHEHUI OT CTPOCHMS [IPOBOJUTH
MOJIEKYJT; o0s3aTenbHbBIE pacyeThl, B
- BBITIOJIHSITH | TOM YuUCIe 1o
XUMHUYECKUM HKCIIEPUMEHT | YCTAaHOBJIEHHBIM HOpPMaM
1o pPacro3HaBaHUIO | OTIYCKa HAPKOTHYECKUX
BOKHEUILINX CPEACTB, TCUXOTPOMHBIX
HEOPTaHUYECKUX M| U CHIBHOJCUCTBYIOIIHNX
OpraHWYeCKUX  BEIIECTB, | BEILECTB;
MOJTYYCHUIO  KOHKPETHBIX MIPOBOJIUTH
BEIIECTB, OTHOCAIINXCA K | 00s3aTeNbHBIC BU/IBI
M3y4EHHBIM KJIaccaM | BHYTPHUANTEUYHOTO
COEJIMHEHMI]; KOHTPOJIA KadecTBa
- MIPOBOJIUTH | JICKAPCTBEHHBIX CPEJCTB,
pacyeTsl MO0 XUMHUYECKUM pPEruCTPUPOBATH
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HauMeHoBaHue
o0menpogeccuOHAIBHBIX
AUCHUILJIMH C
o0pa3oBaTeILHBIMH
pe3yjbTaTamu,
HMEIIHMH
B3aMMOCBSI3b C
npeamernsiMu OP

HaumeHoBaHue
npogeccuoHAIbHBIX
moayJieit (MIK) ¢
o0pa3oBaTejIbHBIMH
pe3yJbTaTamu,
HM e IIHUMH
B3aMMOCBSI3b C
npeamerusiMu OP

HaumenoBanue
npeIMeTHBIX
pe3yabTatoB ®I'OC
COO, umewmux
B3auMocBs3b ¢ OP
drocC Ccio

HaumeHnoBanmue
pa3aenoB/TeM U
padoueii nporpamme
10 JUCHUIIHHE

bopMynaM U ypaBHEHMSIM
peakuuii;

—OCYIIECTBIISATh
CaMOCTOATEINIBHBIA  TIOUCK
XUMHYECKOH HHpopManuu
C HCII0JIb30BaHNUEM
pasNUYHBIX ~ MCTOYHHUKOB
(crpaBOUYHBIX, HAayYHBIX H
HAy4YHO-TIONYJISIPHBIX
U3J1aHUuM, KOMIIBIOTEPHBIX
0a3  JaHHBIX, pPECypcoB
WuTepHera); UCIOIB30BaATh
KOMIIbIOTEPHBIE
TEXHOJIOTUU JUIs
00paboTKM W mepenadn
XUMHUYECKON HH(pOpMauu
U ee IMpeACTaBICHUs B
pa3anyuHbIX (hopMax.
3HaTh:

— poib XUMHH B
€CTECTBO3HAHUHU, €€ CBS3b
C IPYTMMH €CTE€CTBEHHBIMU

HayKaMH, 3HA4YeHHE B
KU3HU COBPEMEHHOTO
o01ecTBa;

— XUMHUYECKHE
MTOHATHS: BEIIECTBA,
XUMHYECKHN DJIEMEHT,
aToM, MOJICKyJa, Macca
aTOMOB WM MOJIEKYJ, HOH,
paauKa, AJIOTPOTIHS,
HYKJIHIbl M H30TOIIBI,
aToMHBIE  S-, p-, O-
opouTam, XUMHYECKast
CBS3b,

ANEKTPOOTPHUIATETLHOCTb,
BaJICHTHOCTD, CTCTICHb
OKHCJICHHS, THOPUIU3AIIHS
opOuTanei,
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI, MOJIb,
MOJISIpHAs Mmacca,
MOJISIPHBIN o0beM
ra3o00pa3HbIX  BEIIECTB,

pe3yNbTaThl KOHTPOJIS,
VIIAKOBBIBATH U
0hOpMIIATH
JICKapCTBCHHBIE CPECTBA
K OTIYCKY, MOJb30BaThCs
HOPMAaTUBHOMN
JIOKYMEHTAIIUECH;
MoJly4aTb  BOJY
OUMIICHHYI0O U BOAY JUIS
WHBEKITNH,
UCIIONIb3YyEMbIe TUISE
WU3TOTOBJICHUS
JIEKapCTBEHHBIX
MperapaTos;
OCYIIECTBIISATh
PEeIMETHO-
KOJIMUECTBEHHBIA  y4yeTa
JICKapCTBCHHBIX CPEJICTB;
BECTH  OTYETHBIC
JIOKYMEHTBI 1o
JIBUKCHHUIO
JICKapCTBCHHBIX CPEJICTB;
MOJIb30BATHCS
COBPEMEHHBIMH
UH(POPMAaIMOHHO-
KOMMYHHKAITHOHHBIMH
TEXHOJIOTHSIMH,
MIPUKIIaTHBIMU
porpaMMamMu
o0ecrieueHus
(bapmareBTUIeCKOn
JESITEIbHOCTH TUTST
perreHus
npodeccuoHaTbHBIX
3ajay;
UHTEPIPETHPOBAT
b  YCIIOBUS  XpaHCHUS,
YKa3aHHbIE B MapKHUPOBKE
JICKaPCTBEHHBIX CPEJICTB;
MIPOBEPSITH
COOTBETCTBUE JTO3UPOBKH
U JIEKapCTBEHHOU (HOPMBI
BO3pacTy 00JBHOTO.
3HaTh:
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HauMeHoBaHue
o0menpogeccuOHAIBHBIX
AUCHUILJIMH C
o0pa3oBaTeILHBIMH
pe3yjbTaTamu,
HMEIIHMH
B3aMMOCBSI3b C
npeamernsiMu OP

HaumeHoBaHue
npogeccuoHAIbHBIX
moayJieit (MIK) ¢
o0pa3oBaTejIbHBIMH
pe3yJbTaTamu,
HM e IIHUMH
B3aMMOCBSI3b C
npeamerusiMu OP

HaumenoBanue
npeIMeTHBIX
pe3yabTatoB ®I'OC
COO, umewmux
B3auMocBs3b ¢ OP
drocC Ccio

HaumeHnoBanmue
pa3aenoB/TeM U
padoueii nporpamme
10 JUCHUIIHHE

BEILECTBA MOJIEKYJISIPHOTO
u HEMOJIEKYJIIPHOTO
CTPOEHHUS, KOMIUIEKCHbIE
COCJIMHEHHUS], JIUCIICPCHBIE
CUCTEMBI, HCTHUHHBIE
pacTBOPHI,
3IEKTPOJIUTHYECKAS
JaUccoluanusi, KHUCIOTHO-
OCHOBHBIE  pE€aklMH B
BOJTHBIX pacTBopax,
TUAPOJIN3, OKUCIEHUE U
BOCCTAHOBJICHHE,
3JIEKTPOJIN3,
XUMHUYECKOU peakuuu,
MEXaHU3M peakuuu,
KaTaJn3, TETIOBOH P QeKT
peakuuu, SHTAJbIMNS,
TEIUIoTa oOpa3oBaHusl,
SHTPOIHUS, XUMHUYECKOE
paBHOBeEcCHE, KOHCTaHTa
paBHOBECHSI, YIJIEPOAHBIN
CKeJeT, (YHKIMOHAIbHAs
rpyImma, TOMOJIOT U,
CTPYKTYpHas u
MIPOCTPAHCTBEHHAS
M30MEepHs, UHTYKTUBHBIN U
ME30MEpHBI 3P PeKTshl,
neKTpoui, HyKIeopui,
OCHOBHBIE TUIIBI PEAKIIUA B
HEOPraHUYeCcKou u
OpraHN4YeCKON XUMHH;

- OCHOBHBIE
3aKOHBI ~ XHMHHU:  3aKOH
COXpaHEHUs Macchl
BELIECTB, 3aKOH
MOCTOSIHCTBA cocTaBa
BemiecTB, [lepronnueckuii
3akoH J[.MI. MeHzeneeBa,
3aKOH T'ecca, 3aKOH
ABoraapo;

—OCHOBHBIE TEOPUU
XUMHUHU; CTPOEHUE aToMa,
XHUMHYCCKOU CBSI3H,
AIEKTPOJIUTUYECKON

CKOpPOCTb

HOpPMAaTHUBHO-
IpaBOBbIE  AKTBl IO
U3TOTOBJICHUIO
JEKapCTBEHHBIX (GOpM |
BHYTPHUAIITEUHOMY
KOHTPOJIIO;

BUJbl  JTOKYMEHTALUU
M0  y4ery  JBIKCHHS
JIEKapCTBEHHBIX CPE/ICTB;

HOPSIIOK
BBINKCBIBAHUS  PELIETITOB
u TpeOoBaHUI
MEIULUHCKUX
OpraHu3aIi;

IpaBUiIa U3TOTOBJICHUS
TBEPJIBIX, KHUJIKHX,
MSTKHX, CTEpUIbHBIX MU
ACETITUYECKHUX
JIeKapCTBEHHBIX (HOpM;

(UBUKO-XUMHYECKUE U
OpraHoJIENITHYECKHUE
CBOMCTBA JIEKAPCTBEHHBIX
CpEeZICTB, UX (u3NUecKas,

XHUMUYECKas i
dbapmakonmoruyeckas
COBMECTHMOCTE;

METOJIbI aHam3a

JIEKapCTBEHHBIX CPE/ICTB;

BUIBI
BHYTPUANITEUHOTO
KOHTPOJIS KadyecTBa
U3TOTOBJICHHBIX
JICKApCTBCHHBIX
IpernapaTos;

npaBuiia 0hOpPMIICHUS
JIEKapCTBEHHBIX CPENICTB
K OTIIYCKY;

HOMEHKJIATYypy
3apEeruCTpUPOBAHHBIX B
YCTQHOBJICHHOM TIOPSJIKE
(bapmareBTUIeCKuX
cyOcCTaHIHiH,
HCIIOJIB3YEMBIX JJIA
M3TOTOBJICHUS
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HauMeHoBaHue
o0menpogeccuOHAIBHBIX
AUCHUILJIMH C
o0pa3oBaTeILHBIMH
pe3yjbTaTamu,
HMEIIHMH
B3aMMOCBSI3b C
npeamernsiMu OP

HaumeHoBaHue
npogeccuoHAIbHBIX
moayJieit (MIK) ¢
o0pa3oBaTejIbHBIMH
pe3yJbTaTamu,
HM e IIHUMH
B3aMMOCBSI3b C
npeamerusiMu OP

HaumenoBanue
npeIMeTHBIX
pe3yabTatoB ®I'OC
COO, umewmux
B3auMocBs3b ¢ OP
drocC Ccio

HaumeHnoBanmue
pa3aenoB/TeM U
padoueii nporpamme
10 JUCHUIIHHE

JTUCCOLUAIUHN, KHUCIOT |
OCHOBaHUH, CTpOCHUS
OpPraHUYECKUX u
HEOPraHNYECKUX
COETUHEHUN
CTEPEOXUMHUIO),
XUMHUYECKYI0 KHUHETUKY H
XUMUYECKYIO
TEPMOJUHAMHUKY

—  KJIACCH(HKAIIHIO
u HOMEHKJIATypy
HEOPTraHMYECKUX u
OpPraHUYECKUX
COCIMHEHHH;
— MPUPOAHBIE HCTOYHHKHU
YTJIEBOJIOPOJIOB U CIIOCOOBI
UX nepepadoTKy;

—  BemecTBa W

(BKITFOUAS

MaTepuailsl, HIUPOKO
UCIOJIb3YEMbIE B
MPaKTUKE: OCHOBHbIE
METaJulll ¥ CIUIaBHI,
rpacur, KBapIl,
MUHEpAJIbHBIE yI00peHus,
MUHepaJIbHbIE u
OpTraHUYeCcKHue  KHUCIOTHI,
IIETI0YH, aMMMaK,
YTJI€BOJIOPO/IBI, ¢enom,

AHMJIMH, METAHOJI, dTaHOI,
ATUJICHTJINKOJb, TJIUIEPHUH,

dhopmaibierus,

areTanbJIeTu/I, alleToH,
TJTFOK03a, caxaposa,
Kpaxmar, KJIeTYaTKa,
aMHHOKHUCIIOTHI, OcnKH,
HUCKYCCTBEHHBIE BOJIOKHA,
Kay4dyKH, MJIACTMACCHI,

KHPBI, MbLJIAa M MOIOIIHEC
CpencTBa.

JIEKapCTBEHHBIX (POpM;

CrocoObI BBHISIBJICHUS U
NopsAgoK  paboThl €
HE00POKaYECTBECHHBIMH,
banbcuUIMpPOBaHHBIMU
u KOHTpa(aKTHBIMHU
JIEKapCTBEHHBIMU
CpeACTBaMH;

yCIOBUSL U
XpaHEHHSI
JIEKapCTBEHHBIX
npernapaTos,
U3TOTOBJICHHBIX B
aNTEeYHBIX OPraHU3AIUIX;

TpeOoBaHUs 1O OXpaHe
TpyZla, MEpbl IOXKapHOU
0e30MmacHOCTH, TOPSAIOK
JEeUCTBUI pu
Ype3BbIYAHBIX
CUTYaIHsX;

CaHMTapHO-
AMHJIEMHOIOTUIECKHE
TpeGoBaHUS K
OKCIUTyaTaIiH
MOMEIIEHUH U YCIOBHSIM
Tpy.a;

HOPSIIOK
peIMETHO-
KOJIMYECTBEHHOTO  ydeTa
JIEKapCTBEHHBIX CPE/ICTB;

HOPMBI OTITyCKa
JIeKapCTBEHHBIX
npernapaTos,
coJepxKaIux
HapKOTHYECKHE,
MICUXOTPOITHBIE u
CUJIBHOJICUCTBYIOIIIE
BEIIIECTBA,

npaBuWia TPUMEHEHUS
CpPEeICTB MHAUBUYATbHOM
3aIHTHI,

CpencTBa U3MEPEHUH U
UCTIBITATEIIbHOE
o0opyioBaHue,

CpOKHU

BCACHUA
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HaumenoBanue HauMeHoBanue HaumenoBanue HaumenoBanue

o0menpogeccuOHAIBHBIX npo¢eccuoHAIbLHBIX npeIMeTHBIX pa3aenoB/TeM U
AMCUUIJIMH C moayJieit (MIK) ¢ pe3yabTatoB ®I'OC padoueii nporpamme
o0pa3oBaTeILHBIMH o0pa3oBaTejIbHBIMH COO, umewmux o JUCHUILIHHE
pe3yJbTaTamu, pe3yJbTaTamu, B3anmocBsizb ¢ OP
MMEIIUMHA HMEK MU drocC Ccio
B3aMMOCBSI3b C B3aHMOCBSI3b C
npeamMeTrHoeiMu OP npeamMeTHoiMu OP
MIPUMEHSIEMbIC B

anTEeYHBIX OPraHU3AIUIX;
METOAbl  IIOMCKAa U
OLIEHKHU
(bapMmareBTHYECKON
uHpOpMaINH;
MH(POPMAaLIMOHHbIE
CUCTEMBI U 000pyI0BaHUE
MH(POPMALIMOHHBIX
TEXHOJIOTHH,
UCIOJIb3yEMBbIX B
ANTEYHBIX OPraHU3ALUSIX.

BapuanTsl npod)eccHOHAILHO-OPUEHTHPOBAHHBIX 3aaHUIi:

Pazgen 2. O0mas u HeoOpraHuvdeckass XuMus

Tema 2.7. PacTBopbI

3agaua Ne 1. [Tanuenty cpouno tpeOyercsa BBectu 0,5 1 (U3HONIOrHUECKOrO pacTBopa. ['0TOBBINA pacTBOp
OTCYTCTBYET U €ro HEOOXOJUMO NMPUTOTOBHUTH. B HAIWYMH MMEIOTCS TOJBKO JUCTHIUIMPOBAHHAS BOAA H
NaCl. M3BecTHO, 4TO IUIOTHOCTH (PU3HOIOTHIECKOro pactsopa 1,06 r/mir.

a) Uro Takoe ¢puznonoruueckuit pacrop? [louemy pacTBop Ha3pIBaeTcs GU3NOIOTHICCKAM?

0) Kakyro maccy NaCl crenyer B3Becuts? Kakoit 00beM BOJIBI CI€AYET B3SITh JJIsl IPUTOTOBJIEHHS PacTBOpa?
3agaya Ne 2. V manuenTa Ha nanblie oOHapykeHo HarHoenue. Kakoit u3 pactBopo NaCl: 0,1%, 0,5%,
0,9%, 3%, 5% B BUJI€ KOMIIPECCOB CJIEAYET UCIOJIb30BATh JJIs IEYEHUSI M HAa YEM OCHOBAHO 3TO JieueHue?
Zagaua Ne 3. B memunumue w3maBHa Oopuyro kuciory /H;BO,/ (caccomun) mpumensitor B Buge 2-3%
pacTBOpPOB JUIsl TOJIOCKAHWS TOpJia, B Ma3siX W TIPUCHINKAX, T.K. OHa 00JagaeT aHTHUCENTHYECKUMHU
cBoiictBamu. Ho, B Hacrosiiiee BpemMs B CBSI3U C BBISIBICHHBIMH TOOOYHBIMU SIBICHUSIMH BHECEHBI
orpanuucHusl K ee mpumenerno. Ckoipko rpammoB H,BO, u Bomsr HyxHO mms mpurotomenus 250 T

pacTBOpa ¢ MacCOBOM J10Jiei OOPHOU KUCIIOTHI?

3apaua Ne 4. Hatpus mutput /NaNO,/ B BecbMa pekux ciydasx HPUMEHSIOT BHYTPb IIPU OTPaBICHUU
nuaHuAaMu. B 3ToM ciydae ero BBOIAT BHYTPUBEHHO B Buze 1-2 % pactBopa. Kakyro maccy Boasl cienyer
no6asuth k 50 r pactBopa NaNO, ¢ maccoBoii noneit 11%, 4ToObI NOTYYUTH PacTBOP C MaccoBoil noneit 1%
(0,01)?

3amaua Ne 5. B menuumne xamms xynopun /KCl/ npumensercs npu HapylieHMu CepiedHOro puTMa,
0COOEHHO B CBS3M C MHTOKCHUKALMEH CEepAEeYHBIMM TJIMKO3MJAaMHM, KOTJa MPOUCXOAUT OOEIHEHHE KIIETOK
muokapia uonamu K*. Ckomeko rpammos KCl HeoGxomumo ans mpurotoenennst 1 1 pactsopa ¢
C(KCI) =2 monb/n

3agaya Ne 6. [lepmanranar kanus / KMnO,/ npuMeHsI0T B MEMIIMHCKON MPAKTUKE KaK aHTHCENTUYECKOe
CPEICTBO HapyKHO B BOJIHBIX pacTBOpaXx JJis MPOMBIBAHUS paH, MOJOCKAHUS MOJIOCTU pTa U ropia, a TaKkxke
IUIA CMa3blBaHMM S3BCHHBIX M O0XKOTOBBIX IIOBEpXHOCTeH. Paccumraiite ckompko rpamMMoB KMnO,
HEOOXOMUMO B3STh ISl TpUroToBieHust 2 1 pactBopa ¢ C(1/Z KMnQO, )= 0,5 monb/n, ecnu aHanu3 Oymaer
MPOBOJUTHCS B KUCJION cpejie?

63




HaumenoBanue

o0menpogeccuOHAIBHBIX

JAUCUHMILIUH ¢
o0pa3oBaTeILHBIMH
pe3yJabTaTamu,
HMEeIUMU
B3aMMOCBS3b €

HaumeHoBaHue
npogeccuoHAIbHBIX
moayJieit (MIK) ¢
o0pa3oBaTejIbHBIMH
pe3yJibTaTaMu,
HMEOIUMHA
B3aUMOCBSI3b C

HaumenoBanue
npeIMeTHBIX
pe3yabTatoB ®I'OC
COO, umewmux
B3auMocBs3b ¢ OP
drocC Ccio

HaumeHnoBanmue
pa3aenoB/TeM U
padoueii nporpamme
10 JUCHUIIHHE

npeamMeTrHoeiMu OP npeamMeTHoiMu OP

Paznen 2. OOmias u HeopraHuyecKast XUMHS
Tewma 2.8. Xumus 21€MEHTOB.
3agaua 1. ['ajoreHuabl MIETOYHBIX METAJUIOB BXOAST B COCTaB JIEKAPCTBEHHBIX cpeincTB. Harpus xmopun
MPUMEHSTCST B COCTaBe KpOBE3aMEUIAIOMIer0 JIEKApCTBEHHOI'O CpelCTBa, HaTpusi Opomuna oOjamaer
CeIaTUBHBIMH CBOMCTBAMH, Kalus HOIUI HEOOXOIMM JJIsi HOPMAIbHOM KaOOThI IIUTOBUIHOM *Keine3bl. [lpu
KOHTpOJIE KauecTBa rajJOreHNI0M UCTOIb3YIOT KAU€CTBEHHYIO PEAKIIUIO C IEpMaHTaHaTOM KaJlusl.

Jloncaths peakuuu 0OHAPY)KEHUS TaIOreHUIO0B, YKa3aTh IPU3HAKH, PACCTaBUTh KO PHUIIHECHTHI
METOJIOM 3JIEKTPOHHOTO OanaHca:
a. NaCl + KMnO4 + H2SO4 = ...
0. NaBr + KMnOs +H2SO4 = .......
B. Kl + KMnO4 +H2SO4 = ...
3agaua 2. Hopma pH xenymounoro coka 0,9 - 2,5. Ilpu oOcnenoBanuu nanueHta oOHapykeHo, uto pH
xenynoyHoro coka paseH 0,7. K xakum 3a005ieBaHUAM MOXKET IPUBECTU ITO OTKIOHEHUE M KaK MOYKHO
JUKBHUJIMPOBATH ATy NATOJIOTHIO?
a) lMeeT J11 3TOT NAIMEHT MOBBILIEHHYIO UM MOHUKEHHYIO KMCJIOTHOCTD YK€y JOYHOTO COKa?
0) MoXHO JU JIMKBHJIMPOBaTh 3TO OTKJIOHeHWe pH mpu mpueme mammentoM pactBopa NaHCOs? Mmm
NH4CI? W 0,9% pacteopa NaCl?
3agaua 3. B nanHO#l MecTHOCTH MoOjaBisitoliee OONBIIMHCTBO JIOACH MMeeT 3a0ojieBaHuEe Kapuec 3y0oB.
Kakne npodunaktuieckue Mepsl MOT'YT ObITh IPUHSATHI JJIsi CHUKEHHS 3a00J1€BaeMOCTH?
a) [IpousBecTu XJI0pupOBaHUE TUTHEBOI BOBI.
0) [IpousBectrt OpoMUPOBAHNE MUTHEBOM BOJIBI.
B) [IpousBectu pTopupoBaHue MUTHEBON BOJIBI.
3anaua 4. B naGopatopHoii mpakTHKe JIsI HEUTPATU3alMKi OTXO0I0B KUCIOTHI XJIOPUCTOBOIOPOTHOM
UCHONB3YIOT HaTpust kapooHat. Onpexnenure maccy NaxCOz, HeoOXoauMy0 JUIsl HEHTpaIn3alui 0TX0/10B,
conepxkanux 0,9 mone HCI. Kakoii 00beM rasa (npu H.y.) BBIACITUTCS MPU HEUTPAIU3aIMK YKa3aHHOTO
KOJIMYECTBA OTXOJI0B COJON?
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