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IHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yde6Horo npenmera OVIL.12 Xumus npennazHavena qis udydenus B [ BIIOY
PK «KepueHckHil TEXHOTOTUUECKUI TEXHUKYM) pealin3yrolleM o00pa3oBaTelIbHYIO0 IporpaMmy cpe-
Hero o61iero oOpa3oBaHMs B Mpe/esiax OCBOCHHUS OCHOBHOM MpodeccroHanbHON 00pa3oBaTeabHON
nporpamMMsl cpeanero npogeccuonansHoro oopazosanus (OIIOIT [IITKPC CITO) Ha 6a3e 0CHOBHOTO
o0uiero o0pazoBaHus MPHU MOATOTOBKE KBANU(UIIMPOBAHHBIX PAO0UYMX U CIYXKAIIHUX MO CIEeNHaIbHO-
ctu 43.02.15 «IloBapckoe 1 KOHIUTEPCKOE JIETI0N.

OVYIL12 Xumus uzyuyaetcs Kak NpopuibHbIi y4eOHBIH IpeaMET 10 BbIOOpY B 0011e00pazoBaTesb-
HoM 1ukiie OITOIT CITO no mporpamme IIICC3 no cnenmansaoctu CIIO 43.02.15 «IloBapckoe u
KOHAUTEPCKOE JIETI0» COIHAIbHO-IKOHOMUYecKoro mpoduis B oobeme 200 yacos.

HporpaMMa pa3pa60TaHa Ha OCHOBC CJICAYIOIIUX HOPMATUBHBIX JTOKYMCHTOB!

— mpuka3za MunuctepcTBa obpazoBanus U Hayku Poccuiickoit deneparuu ot 17.05.2012 1. Ne 413
«O06 ytBepxaennn denepaabHOro rocyAapcTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa CPEAHETO MOJIHO-
ro oomero o0pa3oBaHus» ¢ U3MEHEHUSIMH, BHECEHHBIMU: NpHKa3oM MunoOpHayku Poccun ot 29 ne-
kabps 2014 roga Ne 1645; mpukazom Munoopuayku Poccun ot 31 nexabpst 2015 roga Ne 1578; mpu-
ka3oM MunoOpHayku Poccun ot 29 utons 2017 rona Ne 613;

- mpukaza Munnpocemenusi Poccuiickoit ®enepammu ot 11 gexabps 2020 r. Ne 712 «O BHeceHuu
n3mMeHeHui B Hekotopsie PI'OC ob1ero oOpa3oBaHus MO BOIIPOCAM BOCTIHTAHUS,

— pacnopsbkenus Munnpocsenienust Poccuiickoit @enepauun ot 30 ampens 2021 r. Ne P-98 «O06
yrBepkaeHnn KoHnenuu npenogaBanus o0mieo0pa3oBaTeIbHbIX AUCHUIUIMH C YI€TOM MpogeccHo-
HAJIBHOW HAMPABIEHHOCTU MPOTPaMM CpPeAHEro MpodecCHOHaIBLHOI0 00pa30BaHus, pealu3yeMbIX Ha
0a3e OCHOBHOT'O 0011er0 00pa30BaHUsM;

— nuceMa /lemapTamMeHTa rocyJapCTBEHHOH MOJIMTHKHU B cepe MOArOTOBKU pabOUYMX KaJpoB
u JAI1O MunucrepctBa obpa3zoBanus u Hayku Poccuiickoii deneparuu ot 17.03.2015 Ne 06- 259 «O
HaIpaBJICHUU TOPAOOTaHHBIX PEKOMEHIALMI 110 OpraHU3alMy MOIYYEHHUs] CPeIHero oomero oopaso-
BaHUs B IMpejiesiax OCBOEHUsI 00pa30BaTeNbHBIX MPOrpaMM CpeaHEero npodeccuoHabHOTO 00pa3oBa-
HUS Ha 0a3e OCHOBHOT'O O0IIEero 00pa3oBaHus ¢ y4eTOM TpeOoBaHUH (heepalbHBIX TOCYIaPCTBEHHBIX
00pa30BaTeNIbHbIX CTAHAAPTOB M MOJIy4aeMOU CIIEHUATbHOCTH CPEeIHEro MpodeccuoHanIbHOro 00pas3o-
BaHUsY,

— mnuchMa MUHHCTEPCTBO Hayku M BhIciiero oOpasoBanus Poccuiickoit depepanuu ot 20
utoHda 2020 r. Ne 05-772 «IHCTpYKTUBHO-METOANYECKOE MUCHMO 0 OpraHU3alUd NPUMEHEHHUS CO-
BPEMEHHBIX METOJMK U MPOrpaMM MpernojaBaHus Mo 0011e00pa30BaTeIbHbIM JAUCLUITIMHAM B CUCTE-
M€ CpeaHero mnpodecCHOHATBLHOTO O0pa30BaHHUs, YUMTHIBAIOIMIMX OO0pa3oBaTelbHBIE MOTPEOHOCTH
oOyyaromuxcs 00pa30BaTENbHBIX OpPraHU3aLUN, PeaTu3yIoUIMX MPOrpaMMbl CpeaHero mnpodeccuo-
HaJHLHOTO 00pa30BaHUMY;

— nucbMa Munnpocsenienusi Poccuiickoit @eneparuu ot 30 aBrycra 2021 r. Ne 05-1136

«O HampaBJIeHUU METOAMWK MperojaBaHus Mo o0Ieo0pa3oBaTeabHbIM (00S3aTEIBHBIM) JTUCIIH-
TUTHHAM;

—  TIpUMEepHOU MporpamMMmsbl 001Ie00pa30BaTeNbHON YUeOHON TUCITUIIUHBI «XUMHUSD» IS TIPO-
(dbeccroHambHBIX 00pa30BaTENbHBIX OpTraHM3alui, 0J00peHHOW HaydHO-MEeTOIUYEeCKHMM COBETOM
Llentpa npodeccuonanapaoro odpazopanusi PI'AY «OHUPO» u pekOMEHJOBAaHHOW AJIs pean3aliu
OCHOBHOW mpodeccuoHaabHoi obOpazoBarenbHol mporpammbl CIIO Ha 06a3e OCHOBHOTO OOIIETO
o0pa3oBaHus C MOJy4eHUEM cpeaHero obuiero odpazosanus (mporokoi Ne 3 ot 21.07.2015r);

- ®I'OC CIIO mno cnemumanpHOocTH  43.02.15 «IloBapckoe M KOHAUTEPCKOE JIEN0», YTBEPKIACHHOTO
nprka3oM MuHuctepcTBa 00pa3oBaHus M Hayku oT 9 nexadbps 2016 r. Ne 1565.
- paboueii nporpammsl Bociutanus ['BIIOY PK «KepueHckuil TeXHOIOTHYECKUNTEXHUKYM.

Nzyuenue yaeOHoro npeamera OVYIIL.12 XUMUS 3apepmiaeTcss MpOMEKYTOUHOM aTTeCcTaluen

B (opme 3K3aMeHa.

1.



2. TACHOPT PABOYEM IMPOT'PAMMBI YYEBHOI'O ITPEJIMETA

1.1. O6JacTh NpUMEHEHHsI MPOTPaAMMBbI
Pabouas mporpamma yueOHOro npeaMeTa SBISETCS YacThi0 OCHOBHOM mpodeccroHallbHOM 00pa3oBa-
TenbHOM nporpammsbl (nanee OITOIT) mporpammbl MOATOTOBKH KBaJU(HUIIMPOBAHHBIX pabouux, CiIy-
xanmx B cootrBeTcTBUU ¢ PI'OC mo cnemmanbroctu CIIO 43.02.15 «I[loBapckoe v KOHAMTEPCKOE
neno», 43.00.00 CepBuc u Typusm.

1.2. Mecro yueoHoro npeamera B ctpykrype OIIOII: yueOHBINM npeagMeT BXOIUT B TPYIITY
y4eOHBIX MPEMETOB IO BEIOOPY CpeHEro 001iero oopa3oBaHusl.

1.3. llesn m 3aga4u npeaMera - TpeOGOBaHUs K pe3yJibTaTaM OCBOeHHMs y4eOHOW JMCLH-

NJIMHBI.

ConeprkaHue MporpamMMbl TpeaMeTa « XUMHES» HaIPaBJIeHO HAIOCTHKCHUE CIEAYIOMINX IeJIei:

e (opmMupoBaHHE Y O0yUAIOMIUXCSI YMEHUS OLIEHWBATh 3HAYUMOCTh XMMHYECKOTO 3HAHUS IS KaK-
JI0r0 4EJIOBEKa;

e (opMHUpOBaHHE Y 00YYAIONINXCS ETOCTHOTO MPEICTABICHUS O MUPE M PO XUMHUH B CO3[IaHUU
COBPEMEHHOM €CTECTBEHHO-HAYUYHOW KapTHHBI MUPA; YyMEHHsS OOBACHATH OOBEKTHI M IMPOLECCHI
OKPY’KaIOIEH NEHCTBUTEIBHOCTH: MPUPOJAHON, COLUAIBHON, KYJIBTYPHOM, TEXHUYECKON CPEIbI,
UCTIOJNB3Ys JJISl 3TOTO XUMHUYECKUE 3HAHUS;

e pa3BUTHE y O0yUarOIIUXCs YMEHUHN pa3ianyaTh (aKkThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOIBI,
BUJICTh WX CBSI3b C KPUTEPUSIMH OIEHOK U CBS3b KPUTEPHUEB C ONPEACICHHOW CHCTEMON IEHHO-
cTel, popMyIupoBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

® mpuoOpeTeHHEe OO0YUYAIOIIMMHUCS OMbITa Pa3HOOOpPA3HOW JCATEIHHOCTH, MO3HAHHMS M CaMOIIO3HA-
HUS; KITIOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JI PA3TUYHBIX BUIOB JICATEIb-
HOCTH (HaBBIKOB peIlleHHs IPOoOJIeM, IPUHATHS PELIeHNH, TOUCKa, aHaIn3a U 00paboTKu HHPOP-
MaIi, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEpPEHH, COTPYIHHUYECTBA, O€30MacHOro 00-
palleHus ¢ BEeIIeCTBaMH B TOBCETHEBHOM JKU3HU).

OcBoenue coJlep)KaHHsl y4eOHOro IpenMeTra OOeceunBaeT JOCTHKEHHE OO0Yy4aroIUMUCS clie-

AYIOIIUX pe3yJIbTATOB:

JIMYHOCTHBIX

. YYBCTBO T'OPJOCTH MU YBOKEHHS K HCTOPUM U JOCTHXKEHHUSIM OTEUYECTBEHHOH XHMHUYECKOM

HAyKW; XUMUYECKH TPaMOTHOE TMOBEJIEHHE B MPOGECCHOHAILHOW JeSTETFHOCTH U B OBITY TpU 00pa-

IIEHUU ¢ XMMUYECKHUMHU BEIleCTBaMH, MaTepralaMH U IpolieccamMy;

. TOTOBHOCTbh K MPOJOHKEHUIO 00pa30BaHMs W TOBBIIICHUS KBaTU(UKAIIMKA B WU30paHHOW MPO-
(hecCHOHANBLHOU NEATEIILHOCTH U OO BEKTUBHOE OCO3HAHHUE POJIM XUMUYECKUX KOMIIETEHITHI B ATOM;
. YMEHHUE HCIIOIb30BaTh JTOCTUKEHUS COBPEMEHHOW XMMHUYECKOW HAYKH U XMMUYECKHX TEXHO-

JIOTHH IS TIOBBIIEHUS] COOCTBEHHOI'O MHTEJIEKTYalbHOTO Pa3BUTHS B BHIOpAaHHOH MpodeccnoHa b-
HOH JIeITEILHOCTH;
MeTanpeIMeTHbIX
* CIIOJB30BAaHUE PA3JIMYHBIX BUIOB II03HABATEIBHOU EATEIbHOCTH U OCHOBHBIX MHTEJUIEKTY-
aJIBHBIX OmNeparyii (MOCTAaHOBKU 3a1aud, GOPMYJIMPOBAHUS TUIIOTE3, aHAJIH3a U CUHTE3a, CPABHEHHMS,
0000111eHNs, CUCTEMAaTU3AL1H, BIBICHUS NPUYMHHO-CIIEICTBEHHBIX CBsI3€H, IOUCKA aHAJIOroB, Gop-
MYJMPOBaHHUsl BBIBOJOB) /JIsl pELIEHMs NOCTABICHHON 3a/J1aud, NIPUMEHEHHE OCHOBHBIX METOJIOB IO-
3HaHUs (HAOIIOIEHMsI, HAYYHOTI'O SKCIIEPUMEHTA) JUIsl U3Yy4EeHUs pa3IMUHbIX CTOPOH XUMHUUYECKUX 00b-
€KTOB M TIPOILIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJUMOCTH CTAJIKUBAThCS B MPO(ECCHOHATHHON
chepe;
® UCIOJb30BAHUE PA3JIMYHBIX UCTOYHUKOB JUIS MOIYYEHUs] XUMHUYECKOH MH(POpPMALUU, YMEHUE
OLIEHUTD €€ JIOCTOBEPHOCTH JJIsl JOCTHXKEHUS XOPOLINX Pe3yabTaToB NnpodeccuoHanbHoi chepe;
NnpeIMeTHbIX
* (hOpMUPOBAHHOCTH MPEJCTABICHUI O MECT€ XUMHUHM B COBPEMEHHOM HAay4yHON KapTHHE MUPA; NOHH-
MaHHE POJIM XMMHUU B (POPMHPOBAHUU KPYyro3opa M (YHKIMOHAIBHON I'PaMOTHOCTH YeJlOBEKa JJIs
peueHus NpakTUYECKUX 3a/1a4;
® BJIaJICHUE OCHOBOIOJIATAIOUIMMH XUMUYECKUMU NOHATUAMM, TEOPUSMHU, 3aKOHAMU U 3aKOHOMEPHO-
CTSIMH; YBEPEHHOE MOJIb30BAHNE XUMHYECKOU TEPMUHOJIOTUEN U CUMBOJIMKOM;



® BJIaJICHIE OCHOBHBIMU METOJ[AMH HAYJIHOTO MTO3HAHHUSI, UCITOJIb3YEMBbIMU B XHMHH

HAOJIIO/ICHUEM, ONUCAHHEM, MU3MEPEHHEM, SKCIIEPUMEHTOM; yMEHHE 00palaThiBaTh, OOBICHATH pe-

3YJIBTATHI MPOBEJICHHBIX OINBITOB W JICJIATh BHIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH METOJIbI

MO3HAHUS TPY PEIICHUU MPAKTUYCCKUX 3a/1a4;

¢ chOpMHUPOBAHHOCTh YMEHHUS JaBaTh KOJUYCCTBEHHBIC OIICHKU M MPOU3BOIUTH PACUCTHI 10 XUMHUYEC-
cKkuM (opMyJiaM U YPaBHCHHSIM;

e BIIa/ICHHE NMPABUIIAMH TEXHUKHU 0€30MaCHOCTHU MPU UCTIOIB30BAHUU XUMUYECKUX BEIECTB;

¢ chopMHPOBAaHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOILIEHUIO K XMMHYECKON MH(OpMaIH, moayJdae-
MO¥ M3 pa3HBIX HCTOYHUKOB.

OcBoeHne yuyeOHOTo IpeIMeTa 00eCeYMBaeT TOCTHKEHNE 00yJatOIUMHKCS CIIETYOTIIHNX
JTUYHOCTHBIX PE3YJIbTATOB PEaTH3aIUH MPOTPAMMbl BOCTIUTAHUS

JIP9. ColOnroparomuii U mponaraHIupyoLMil mpaBujia 3J0pOBOro U 0€30macHOro odpasa >KU3HH,
CIIOpTa; MPEIYNPEKIAIOIMNNA TNOO0 TPEOI0JICBAIOIINI 3aBUCUMOCTH OT aJIKOTOJIsI, Tabaka, NICUX0aK-
TUBHBIX BEILECTB, a3apTHBHIX Urp U T.1. COXpaHAIOMIMI MCUXOJOTHUECKYI0 YCTOMYMBOCTh B CHUTYya-
TUBHO CJIOKHBIX WJIM CTPEMUTEIIBHO MEHSIOLIUXCS CUTYaIUsX.

JIP10. 3aboTsammiicss o 3amMTe OKPYXKAIOIIeW cpenbl, COOCTBEHHOW M 4yKOiMl 0€30macHOCTH, B
TOM uucie uppPOBOH.

JIP14. Bnaneromuii HaBBIKAMH KOMMYHUKa0ETbHOCTH B KOJIJIEKTUBE,
pemaronui pa3IndHbIe 3a1a91 TPOPECCUOHATBHON ACSITEIEHOCTH

JIP18. IlposiBisiromiuii 100p0oKeNaTeIbHOCTh K OKPYKAIOIIUM, JETUKATHOCTh, YyBCTBO TAaKTa U TO-
TOBHOCTb OKa3aTh YCIYI'y KaKJIOMY, KTO B HEH HYKIAeTCs.

1.5 PexoMeHnayeMoe KOJIM4eCTBO YaCOB HA OCBOEHHE NMPOrpaMMbl NpeiMeTa:
MaKCUMaJIbHOU ydeOHoU Harpy3ku oOyuvatomierocs 200 yacoB, B TOM uucie:
00s13aTeNbHON ayTUTOPHOM yueOHOM Harpy3ku oOydaromierocst 176 yacos.



2. CTPYKTYPA U COAEPKAHHUE YYEBHOI'O ITIPEJIMETA

2.1. O0beM yueOHOI JTUCHUIIMHBI U BU/bI Y4eOHOlH padoThl

Bup yueOHoii padoThI O6bem
4acoB

O0beM o0pa3oBaTeIbHON HArPY3KH (BCEro) 200
Bo B3aumoaeiicTBUM ¢ pernojgaBaresieM (Bcero) -
B TOM YHCIIE:
nmabopatopHbie paboThI 15
MPAKTUYECKUE 3aHITUS 5
KOHTPOJIbHbBIE paOOTHI 8
KoncynbTamuu 18
[TpomesxxyTounas arrectamus B popMe dK3aMeHa 6




2.2. Coaep:xxanue pa3jiesioB y4eOHOro npeamera « XumMmus»

HaumeHoBanue TeM Conep:kanue yueOHOro MaTepuasia, NpakTH4ecKue padoTbl O0bém YpoBeHb
4acos YCBOCHHS
BBenenune 1
Pasznen 1. O0masi M HeopraHu4ecKkasi XUMHS
1.1. OcHoBHBIE TI0- Coaep:xkaHue y4eOHOro Mmatepuasia 14
HATHUS U 32aKOHbI OcHoBHbIe MOHATUS XuUMHH. BemectBo. ATom. Monekyna. XuMU4eCKUid 37€MeHT. AJIJIOTPO- 4
XUMHUH nus. [IpocTeie u ciioxHble BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBI COCTAB BEUIECTB. XU-
MUYecKue 3Haku U Gopmynbl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYIsipHas macchl. KomndectBo
BEILIECTBA. 1
OcHoBHBbIE 3aKOHBI XUMHMH. CTEXHOMETPUSL. 3aKOH COXPAHEHUS MACChl BEIIECTB. 3aKOH MOCTO- 4
SIHCTBA COCTaBa BEILECTB MOJIEKYJIIPHON CTPYKTYpbI. 3aKOH ABOraJpo M CIEACTBHsI UX HETO.
PacueTsl o XxumMu4eckuM ypaBHEHMsIM. PenieHue 3a1ad Ha HaXO0KJEHUE OTHOCUTENIBHON MoJle- 5 2
KYJISIPHOW Macchl, ONPEEIEHUE MAaCCOBOM JTOJIM XUMHUYECKHUX JIEMEHTOB B CIIOKHOM BELIECTBE.
JdemoncTpanuu. Moxenu aToMOB XMMMYECKUX DJIEMEHTOB. Monenu MOJIEKyd IPOCTBIX H
CJIOXKHBIX BellecTB (1apoctepykHeBbie U CTioapTa—bpurieba). Kosuiekius npocThiX U CIOXKHBIX
BeulecTB. HekoTopele BeniecTBa kKoauuecTBOM 1 Moab. Monens MoasipHOro o0bema ra3oB. All-
notponus ¢pocdopa, KUCIOPOoaa, 0JI0BA.
IIpoduiabHbie u NpodeccHOHAIBLHO 3HAYMMBbIE 3JIEMEHThI COAepPKAHUsA. AJUIOTPOIIHBIE MO-
nudukanuy yriaepoaa (anmas, rpadur), Kuciaopoaa (KUCIOpPOI, 030H), ooBa (cepoe u Oenoe
0710B0). [ToHsATHE 0 XUMHUYECKOW TEXHOJIOTHH, OMOTEXHOJIOTMH U HAHOTEXHOJIOTHH.
KonTpoabnas padora Ne 1 1
1.2. llepnoauyeckunii Coaepxanue yueOHOro MmarepuaJia 12 3
3akoH u Ilepuoanue- Iepuonnyecknii 3axon .M. MenaeneeBa. Otkpeitue .M. Menaeneessim [leproandeckoro 4

CKasl cCHcTeMa XMMH-
YeCKHX JIEMEeHTOB
JI.A. MenaeseeBa u
CTPOCHHE aTOMa

3akoHa. [lepuonndeckuii 3akoH B popmynuposke .M. Menneneena.

[lepronuueckass TabaUIa XUMHYECKUX AJIEMEHTOB — I'paduieckoe OTOOpaKeHHE MepUOIuYe-
ckoro 3akoHa. CTpyKTypa NMEpUOAMYECKON TaOIHUIIBI: TMEPUOABI (Malibie W OOJBIINE), TPYIIIILI
(rmaBHAst ¥ MOOOYHAs).




Crpoenue aroma u nepuoanveckuii 3akon JI.M. MenaeseeBa. ATOM — ClIOXKHas 4aCTHIA.
SAnpo (MpoTOHBI U HEUTPOHBI) U DIEKTPOHHAs oOonouka. M3oTtombl. CTpoeHHE 3IEKTPOHHBIX
000J109€K aTOMOB AJIIEMEHTOB MaJIbIX Mepuo0B. OCOOEHHOCTH CTPOEHHUS DJIECKTPOHHBIX 000JI0-
YeK aTOMOB 3JIEMEHTOB OOJIBIINX MEPHOAOB (IEPEXOAHbIX 1eMeHTOB). [loHsTHe 00 OpOUTAIX.
s-, p- 1 d-OpOuTanu. DIeKTpOHHbIE KOHPUTYpAIIUA ATOMOB XUMHUECKUX JIEMEHTOB.
CoBpemenHast (OpMyIHpPOBKa MEPHOAMYECKOTO 3aKOHA. 3HAUEHUE MEPHOANYECKOro 3aKOHA U
MEPUONYECKON CUCTeMBbI XUMUYECKUX 3ieMeHTOB .M. MenneneeBa juisi pa3BUTHS HAyKd U
MOHUMAaHUsI XUMUYECKON KapTUHBI MUPA.

demoncTpamun. Pazmuunsie Gopmer [leprogndeckoit cuctrempl xumudeckux snemeHToB .M.
MenneneeBa. Jlunamuueckue TaOiaHIbl 111 MojenupoBanus [leproanyeckoi cuCTeMbl. DIeK-
TpU3aIMs Tell U UX B3aUMOICHCTBUE.

IIpo¢uiabHbie n npodeccHOHATBHO 3HAYMMBbIE 3JIEMEHTBI colep:kaHus. PainoakTUBHOCTS.
Hcnonp3oBaHue paiOaKTUBHBIX H30TOMOB B TEXHUUYECKUX LIENAX. PEHTTeHOBCKOE M3TyYeHHE U
€ro HUCIOJIb30BAHME B TEXHHMKE U MEIUIMHE. MoenupoBaHue KaKk METO IPOrHO3UPOBAHMSI CH-
Tyallud Ha TPOU3BOJICTBE.

1.3. Ctpoenue Bele-
CTBa
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Honnas xumuyeckas cBsizb. Katnonsl, ux o6pazoBaHue u3 aToMOB. AHHOHBI, UX 00pa3oBaHHe
W3 aTOMOB B PE3yJIbTAaTe IPOLEecca BOCCTaHOBIECHUS. VIOHHAs CBA3b, KAK CBSI3b MEXKIY KaTHOHA-
MU ¥ aHHOHAaMH 3a CYET AJIEKTPOCTaTUYECKOro mputsikeHus. Knaccudukanus noHOB: 1O cocTa-
BY, 3HaKy 3aps/ia, HAIMYMIO TUApPaTHON 00010uku. MoHHbIE KpHucTauinyeckue pemerku. CBoii-
CTBA BEILECTB C HIOHHBIM TUIIOM KPUCTAJIMYECKON PEIIETKH.

KoBasnenTHasi xumH4ecKkasi cBsi3b. MexaHn3M 00pa30BaHMs KOBAJIEHTHON CBsA3M (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpUIATeIbHOCTh. KoOBaJleHTHBIE MOJspHAs W HEMOJspHas
cBsA3M. KpaTHOCTh KOBaJIEHTHOM CBsI3U. MOJIEKYIJIIpHBIE U AaTOMHBIE KPUCTAJNINYECKUE PEILETKH.
CBolicTBa BEUIECTB C MOJIEKYJISPHBIMU M ATOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMU.

MeTtanandeckasi ¢cBsi3b. MeTandeckast KpUCTAJUIMYCCKaA pCIICTKAa U MCTAJININYCCKasA XUMU-
yeckas cBa3b. PU3UUeCcKre CBONCTBA METAJIJIOB.

KonTpoabHnas padora Ne 2

ArperaTHble COCTOSIHMSI BellleCTB M BOJOPOAHAS CBsi3b. [Bepioe, KUAKOE U razoodpasHoe
coctosiHus BemiecTB. [lepexon BemiecTBa M3 OJHOTO arperaTHOro COCTOSHUS B Apyroe. Bomo-
poJiHas CBSA3b.

DN | —

Yucresle BemecTBa u cMecu. [lonsitue o cmecu BemecTB. ['OMOreHHbIE U TETEPOTEHHBIE CMECH.
CocTtaB cMmeceii: 00beMHasi U MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCcoBast IOJIsk IPUMECEH.




Jucnepcubie cucrembl. [TonsiTue o qucnepcHoit cucreMe. JucnepcHas aza u aucrepcuoHHas
cpena. Knaccugukanus aucnepcHsix cucteM. IloHsTHe 0 KOUTOMIHBIX cucTeMax. /lemoHcTpa-
M. MoJsens KpUCTAIUTMYECKON pemeTkn xjopuaa Hatpus. OOpasimbsl MUHEPAJIOB ¢ MOHHOU
KPUCTAJIIMYECKON PELIETKOM: KaJblIUTa, TaquTa. Moaenn KpUCTAIUIMYECKUX PEUIETOK «CYXOro
apaa» (Uu uojda), anMasa, rpadura (wm kBapia). [Ipubops! Ha xunkux Kpuctamwiax. O6pasibl
Pa3JIMYHBIX JUCIIEPCHBIX CUCTEM: 3MYJIbCHH, CYCIIEH3UH, a’po3oieil, renei u 3omei. Koaryis-
s, Cunepesuc. ddext Tunmgams.

JlabopaTopHubie padorbl Nel,2,3 IlpuroroBienue cycrneH3un kapOoHara Kaiaplus B Boxe. Ilo-
Jy4eHHEe SMYIbCUU MOTOPHOTO Maciia. O3HaKOMIJIEHHE CO CBOMCTBAMU JIUCIIEPCHBIX CUCTEM.
IIpoduiabHbie U NPOPecCHOHATBLHO 3HAYMMBIE JJIEMEHTHI coaepxkaHud. [IosIpHOCTE CBA3U
U ToJIsipHOCTH MoJieKyibl. Konaencanus. Tekydects. Bosronka. Kpuctammuzamus. Cyoaumanmst
U JnecyOnuManusi. AHOManuu (U3UYECKUX CBOWMCTB BOABI. JKuakue KpucTamisl. MuHepansl U
TOpHBIE MOPOABI KaK IPUPOIHBIE CMECH. DMYIIbCUU U CYCTIEH3UH. 30J11 (B TOM YHCIIE adPO30JIH)
u reau. Koarymsmus. Cunepesuc.

1.4. Boaa. PacTBo-
Pbl. DJIEKTPOJIUTH-
Yyeckas IMCcCoua-
M
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Boaa. PacrBopsbl. PactBopenue. Boga kak pactBopuresnb. PactBopumocThs BemiecTB. Hachbl-
IIEHHbIE, HEHACHIIIICHHBIE, TEPECHIILIEHHBIE PACTBOPHI.

3aBUCHUMOCTh PACTBOPHUMOCTH T'a30B, )KUAKOCTEH U TBEPABIX BEIIESCTB OT Pa3IHMYHbIX (DAKTOPOB.
MaccoBasi 10Jis1 pACTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJIUTHYECKAS AUCCONMALMA. DJIEKTPOIUTHI U HEIJIEKTPOIUTHI. DIEKTPOIUTHUYECKAS
aucconyanus. MexaHu3mbl 3J€KTPOIUTHYECKOM AUCCOLUALUH I BEIIECTB C PA3INYHBIMU TH-
amMHM XMMHYECKOU CBsi3U. ['MipaTupoBaHHblEe U HETWAPATUPOBAHHbIE HOHBI. CTENEeHb AIEKTPO-
auTHYecKol auccounanuu. CunpHble M cialble 3JIeKTpoJauThl. OCHOBHBIE TOJOKEHUS TEOPUU
JEKTPOIUTUYECKON auccounanuu. Kucnorsl, OCHOBaHMS M COJMU KakK 3JIEKTPOJHUTHL. JleMOH-
crpaumnu. PactBopuMocTs BemiecTB B Boje. IIpodgmibHbie H npodeccnoHalbHO-3HAYMMBbIE
3J1eMEHTHhI cofep:kanus. PacTBopenue kak (puznko-xumuueckuii npouecc. Termnossie 3¢ deKThI
npu pactBopeHun. Kpucramioruapatsl. Pemenue 3agady Ha MacCOBYIO JOJIO0 PAacTBOPEHHOI'O
BeiecTBa. [IpumMeHeHne Bo/ibl B TEXHUYECKUX LesAX. JKecTKOCTh BOJbI U CIIOCOOBI €€ yCTpaHe-
HUsl. MUHepaJIbHbIE BOJIBL.

IMpakTuyeckoe 3ansaTue Nel «IIpuroroBnenne pactBopa 3aJaHHON KOHIICHTPAIIMN.

KonTpoabnas padora Ne 3

NS \S)

1.5. Knaccudukanus
HEOPraHu4ecKMuXx co-
eIMHEeHUN U UX
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Kucaorsl u ux cBoiicrBa. Kuciors! kak QJICKTPOJIUTBI, KX KJ'IaCCI/I(bI/IKaI_[I/IH 110 pa3JINYHbIM IIPH-
3HaKaM. X MMHYECKHUE CBOMCTBA KUCIIOT B CBETE TCOpHUU BHCKTpOHHTHHGCKOﬁ Jucconuanuu.




CBOMCTBA

Oco0eHHOCTH B3aMMOJICHCTBHS KOHIICHTPUPOBAHHOW CEPHON M a30THOW KHUCJIOT C METAJJIaMHU.
OCHOBHBIE CTIOCOOBI TOTYYCHHSI KUCIIOTHI.

OcHoBanus U ux cBoiictBa. OCHOBaHUS KaK AJEKTPOIHTHI, UX KIAcCU(DUKAIMS TI0 PA3TUIHBIM
Npu3HaKaM. XMMHYECKHE CBOMCTBA OCHOBAHMI B CBETE TEOPUHU AJIEKTPOIUTUUECKON AUCCOIMA-
1un. Pa3noxkeHne HepacTBOPUMEBIX B BOJIe OCHOBaHMIA. OCHOBHBIE CIIOCOOBI MTOTYYEHHUS OCHOBA-
HUU.

Coan n ux cBoiicTBa. Coyii Kak 3JeKTpoiauThl. CoJii Cpe/IHUE, KUCIIbIE U OCHOBHbBIEC. XHUMHYE-
CKM CBOKCTBA COJIEM B CBETE TEOPHUH ICKTPOJUTHUECKON JUCCOLHAIUU.

CrniocoObl nostydenus coield. I'naponus cosen.

\9)

Oxcuapl u ux cpoiicTBa. Coseobpa3zyroniue u HecosreoOpasyromue okcubl. OcHOBHBIE, amM(O-
TEPHBIE ¥ KHCIOTHBIE OKCHIBI.

3aBUCHMOCTh XapaKTepa OKCHJa OT CTETICHH OKUCICHHS 00pa3yIolIero ero Metaiia. XuMude-
CKHE CBOMCTBA OKCUAOB. [losryueHue okCuoB.

JdeMoHcTpanuu. B3anMonencTere a30THOM U KOHLIEHTPUPOBAHHOM CEPHOM KUCJIOT C MeTasula-
mu. ['openune dochopa u pacTBOpeHHE NPOAyKTa TOpeHUs: B Boje. [lomydeHne u cBOMCTBA aM-
¢doteproro ruapokcuna. Heodbpatumslii runpoians kapouaa kaabius. OOpaTUMbIH THAPOIIU3 CO-
JIed pa3IM4HOIO THUIIA.

JlabopaTopHubie padorsl Ne 4,5,6. VcnibiTanne pacTBOpOB KUCIOT UHAMKaTOpamu. Bzanmoneii-
CTBHE METAJUIOB C KHCJIOTaMU. B3aumopeicTBUE KHUCIOT ¢ OKCHJaMH METaJUIoB. B3anmoneii-
CTBUE KUCIJIOT C OCHOBaHMUSIMH. B3auMo1efiCTBUE KUCIIOT C COJISIMM.

HcnbiTanue pacTBOpOB IIesioueid MHAMKAaTopaMu. B3aumoaeicTBue menouei ¢ cosimu. Paszio-
YKEHUE HEPaCTBOPUMBIX OCHOBAHHI.

B3aumonerictBue coneit ¢ Metaiuiamu. BzaumoeiicTBre conei Ipyr ¢ apyrom. ['uaponus coseit
Pa3IUYHOIO THMA.

IMpopuabHubie U mMpodecCHOHATBLHO 3HAYUMbIE YJIEMEHThI coep:kanus. [IpaBuna pazbasie-
HUSL CEpHOM KUCIOTHI. VICIONb30BaHNE CEPHOM KHUCIOTHI B MPOMBIIIICHHOCTH. Enkue menoyw,
UX HCIIOJIb30BAaHME B IMPOMBINUICHHOCTH. [ameHass U HeramieHas H3BECTb, €€ MPUMEHEHUE B
CTPOUTENBLCTBE. [ UIIC 1 anedacTp, FTUIICOBAHHUE.

[Tonsitue o pH pactBopa. Kucnornas, nmenoynasi, HelTpaJibHasi CpeJibl paCTBOPOB.

KonTpoabnasi padora Ne 4

1.6. Xumnueckue
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peaknum.

Knaccupukauuss xumuyeckux peaxkuuil. Peakiuu coelMHEHUs, pPa3IOKECHUS, 3aMEIICHHS,
obOmena. Karanutnueckue peakuuu. OOpaTMble U HeOOpaTUMble peakiuu. ['OMOreHHbIe U Te-
TEpPOreHHbIE peaKlUu. DK30TEPMHUECKHUE U IHI0TEepMUYECKUE peaknuu. TernaoBoi 3pdexT xu-
Mu4ecKkux peakuuil. Tepmoxumuueckue ypasHeHus. Jlaboparopusie padorbr Ne 7,8 Peakius
3aMeleHUs] MEIM JKeJIe30M B pPacTBOpe MeIHOTro Kymopoca. Peakiuu, uaynme ¢ odpazosa-
HUEM OCaJIKa, ra3a WU BOJBL.

OxucanTe/IbHO-BOCCTAHOBUTE/IbHBbIE peakuuu. Ctenenb okuciieHus. OKUCIUTENb U BOCCTa- 3
HoBIIeHHEe. BoccranoBuTens M okuciaeHue. MeToJ 3JIeKTpOHHOro OanaHca AJi COCTaBIICHUS
YPaBHEHUIN OKHCIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIIUN.
Ckopocth xuMHuyeckux peakumid. [loHaTre 0 CKOPOCTH XUMHUYECKUX pEaKIUil. 3aBUCUMOCTh 2
CKOPOCTH XUMHYECKHX pPEaKIHi OT Pa3NuYHbIX (PaKTOPOB: MPUPOJLI PEarupyrouiux BElIeCTB,
WX KOHIIEHTpAIlMU, TEMIIEPATYpPhl, TOBEPXHOCTH COMPUKOCHOBEHUS M MCIIOIB30BaHUS KaTalnu3a-
TOPOB.
Oo6paTtumMocTh XuMH4YecKUX peakumuil. OOpatuMble U HeoOpaTHMbIE peakiuu. XUMHUECKOe 3
PaBHOBECHE M CTIOCOOBI €r0 CMEIIEHHUS.
7. Metanibl u Heme- | Coaep:xkaHue y4eOHOT0o MaTepuaJia 17
TAJLJIBI MeTtamiabl. OCOOEHHOCTH CTPOCHHSI aTOMOB M KPUCTAILIOB. DU3MYECKHUE CBOMCTBA METAJIOB. 2
Krnaccuukanust MeTamwioB Mo pa3IMyHbIM IPU3HAKAM.
XUMHYECKUE CBOMCTBA METAJIJIOB. DJIEKTPOXUMHUUECKUHN psiJl HAPSHKEHUM MeTauioB. Mertaio- 2
TEPMUsL.
O6mue crnocoOwl monydeHust MmetannoB. [lonsatue o meramnyprun. [Tupomeramnyprus, TuIpO- 4
METaJUTyprus u dJekTpomeramutyprus. CruiaBel uepHbie U 11BeTHBIC. JIaGopaTopHasi padora Ne9
3akanka U oTmyck ctanu. O3HAKOMIJIEHHE CO CTPYKTypamH ceporo u 6emoro yyryHa. PacrosHa-
BaHHE PYJI JKeJe3a.
HemeTtasibl. OCOOEHHOCTH CTPOCHHS aTOMOB. HemeTasuibl — mpocThie BemecTBa. 3aBUCUMOCTh 2
CBOMCTB TaJIOT€HOB OT UX MOJ0KeHUs B [leprnonnueckoi cucreme.
OKuCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCHUMOCTU OT MX MOJIOXKe- 2
HUS B PAY AJIEKTPOOTPUIATEIBHOCTH.
IIpakTuueckoe 3ansaTue Ne2 «llonydyenne, cobrpanue 1 pacrio3HaBaHHE Ta30B) 2
IIpakTuyeckoe 3anaTne Ne3 «PelnieHne 3KCIepuMEHTaIbHBIX 33/1aU. 2
KonTpoabnas padora Ne 5. 1
Pa3pnea 2. Oprannyeckass XuMusi 7
2.1. OcHOBHBIC OHS- \ Coaepxanue yueOHOro MmarepuaJia 7
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THSI OPraHUYeCcKOH
XMMHHU H TEOPUS CTPO-
€HHSl OPraHUuYeCcKuxX
coeNHEeHu

IIpeamer opranuvecko xuMuM. [IprpoaHble, HICKYCCTBEHHbBIE U CUHTETHYECKHE OpraHuye-
ckue BeniecTBa. CpaBHEHHE OPraHUYECKHX BEIIECTB C HEOpPraHMYeCKUMH. BaneHTHOCTh. XH-
MHYECKOE CTPOCHHUE KaK MOPSJOK COETMHEHHSI AaTOMOB B MOJIEKYJIBI IO BAJICHTHOCTH.

Teopusi crpoeHusi opranndeckux coeguHeHuii A.M. byrtiepoBa. OCHOBHbBIE MOJOXKEHUSA
TEOPUU XUMUYECKOTO cTpoeHus. M3omepust u nzoMepsl. Xumuueckue (HOpMyibl U MOJEITH
MOJIEKYJI B OPraHUYECKOW XUMUMU.

Kaaccupukanusa oprannyeckux BemjectB. Knaccuukanus BemecTB M0 CTPOSHHUIO yriie-
POJIHOTO CKeJleTa U HAJIMYMIO (PYyHKIMOHAIBHBIX rpynn. ['omonioru u romonorus. Hauana Ho-
menknatyps! IUPAC.

Knaccudukanus peakinuii B opraHudeckoil XuMum. Peakiuu npucoenHeHUs (THAPUPO-
BaHMsI, TaJIOTEHUPOBAHUS, THAPOTAIOTCHUPOBAHUSA, TUApaTalim). Peakuuu otieruieHus (je-
TUAPUPOBAHUS, JETHAPOTaIOreHUPOBaHUs, Aeruaparanuu). Peakuuu 3amenienus. Peakuuun
M30MEepHU3aIiu.

2.2. YraeBogopoasl M
UX NPUPOAHbIE MCTOY-
HUKH

Coaep:xkaHue y4eOHOro MaTepuaJia

AJIKaHbI: TOMOJIOTHYECKUHN PsiJl, U30MEPHUsl U HOMEHKJIaTypa aJIKaHOB.

XuMHYecKHe CBOWCTBA aJIKaHOB (MeTaHa, 3TaHa): TOPEHHE, 3aMElICHHe, pa3JIoKeHHe, Je-
rupupoBanue. [IpumeHeHne aqkaHoB Ha OCHOBE CBOMCTB.

AJIKeHbI. JTHJIEH, er0 MoJy4eHHne (JIeTHAPUPOBAHUEM dTaHa, JEMOJIUMEPU3AIUCH TOTUITH-
neHa). ['omonoruyeckuii psj, n3oMepusi, HOMEHKJIATypa aJKeHOB

XuMHnyeckHe CBOICTBAa 3ITHJIEHA: TOpPEHME, KaueCTBEHHBbIE peakuuu (oOeciBeunBaHUE
OpoMHOI BOJBI M pacTBOpa MepMaHIraHaTa Kajus), Tuapartanus, noiuMepusanus. [lpumene-
HUE YTWICHA Ha OCHOBE CBOMCTB.

JAuennl u xayyyku. [IonsaTre o queHax Kak yrieBOAOPOAAX C ABYMS JABOWHBIMU CBS3SIMH.
CornpsixkeHHBbIC AUEHBI. XMMHYECKHE CBOWMCTBa OyTagaueHa-1,3 u u3ompeHa: o0eciBeUMBaHUE
OpOMHOI1 BOJIBI U MONKUMEpU3aLUs B KaydyKu. HaTypanbHbIN U CUHTETHUECKUE KaydyKku. Pe-
3uHa. JlaGopatopHasi padora Ne 10. O3HakoMJIEHHE C KOJUIEKIIMENH KaydyKoB U oOpaslaMu
U3JIeJINN U3 PE3UHBIL.

AJIKMHBI. AleTWIeH. XUMUYECKHE CBOMCTBA alleTWJIEHA: TOpeHue, o0eclBeUnBaHue Opom-
HOM BOJIbI, IPUCOEAUHEHHE XJIOPOBOJAOPOAA U TUAPATALMS.

HpI/IMeHCHI/Ie alleTHICHa Ha OCHOBE €ro CBOMCTB. MeKKiiaccoBas HN30MCpHs C AJIKAJITUCHAMMU.

Apenbl. BeH3os. Xumuueckue cBoiicTBa O€H30J1a: TOPEHUE, PEaKLUU 3aMeIIeHus (TaJoreHu-
poBanue, HuTpoBaHue). [I[pumenenne 6eH3071a Ha OCHOBE CBOWCTB.
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IIpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB. [IpupoaHEbIi Ta3: cOCTaB, IPUMEHEHHUE B KAUECTBE
torBa. Hedte. CocTtaB u nepepaborka Hedtu. [leperonka nedru. Heprenponykrel. Pemre-
HUE 3a7]a4 HA HAaXOXXJCHUE MOJIEKYJSIPHOU (OpMYyIIbl OpraHndeckoro coeanHeHus. Jladbopa-
TopHasi padora Ne 11. O3HakOMIIEHHE ¢ KOJUIEKIHEeH 00pa3ioB HEPTH U MPOAYKTOB €€ mepe-
paboTKH.

KouTposabnas padora Ne 6 «YTi1eBoIOpOABI U UX PUPOIHBIE UCTOYHUKID)

2.3. Kucaopoaconep-
JKalue OpraHuvecKue
coeMHEeHUs

Coaep:xkaHue y4eOHOro MmaTepuaJia
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Cnuprsl. [lonyyenue staHosna OposKeHHEM TIIIOKO3bl U TWApaTanuei stuiaeHa. ['uapoxkcuiib-
Has Tpynna kak (pyHKkuuoHanbHas. [IoHsTHE O IpeAeIbHBIX OJHOATOMHBIX CIIUpTaX. XUMHUYe-
CKHE CBOMCTBa 3TaHOJA: B3aMMOJCIHCTBHE C HATpUEM, OOpa30BaHUE IMPOCTHIX M CIOKHBIX
3¢uUpOB, OKUCIICHNE B albJerul. [IpumeHeHne 3TaHona Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0
IIOCJIEJICTBHSI M PEYNIPEKICHUE.

['muuepun kak npencTaBUTEIh MHOTOTOMHBIX cUpTOB. KauecTBeHHas peakiusi Ha MHOTO-
aToMHble cnupThl. [IpuMenenne rnuuepuna. Jlaboparopnas padora Ne 12. PactBopenue
TJIMIIEPUHA B BOJIC U B3auMojieicTBue ¢ ruapokcuaom meau (I1).

Denos. Duznueckue U XUMUYECKHE CBOMCTBa (eHona. B3anmHoe BiIMsIHUE aTOMOB B MoJIe-
KyJie )eHOJa: B3aUMOJICHCTBUE C THIPOKCHUIOM HATpUsS M a30THOW KucioTou. [Ipumenenue
(heHoJia Ha OCHOBE CBOWCTB.

Aabaeruapl. [lorstue 06 anpaerugax. AnpaerujaHas rpymnmna kak ¢GyHKIHoHanbHas. Dop-
MaJbJETrUl U €ro CBOWCTBA: OKUCJICHUE B COOTBETCTBYIOIIYIO KUCIOTY, BOCCTAHOBJIECHHUE B CO-
OTBETCTBYIOITUH criupT. IlonydeHue anbAeruIoB OKHCICHHEM COOTBETCTBYIOIIMX CITUPTOB.
[Tpumenenue hopmanbaeruaa Ha OCHOBE €r0 CBOMCTB.

KapoGonoBbie kuciorbl. [lonstue o kapOoHOBBIX Kuciorax. KapOokcunpHas rpynmna Kak
¢yHKUIMOHAIbHAS. ['OMONIOTHYECKUH PsJ MPEIeNIbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonyuenne kapOOHOBBIX KHUCJIOT OKHCIEHHEM alIbJErHJI0OB. YKCYCHas KHCJIOTa U €€ oluiue
cBoiicTBa. [IpuMeHeHNE YKCYCHON KHMCIOTBI HA OCHOBE CBOMCTB. BpIcIine >KMpHBIE KHCIOTbI
Ha MpUMeEpe NAIBMUTUHOBOW U cTeapuHOBOM. JlaboparopHasi padora Ne 13. CpoiicTBa yk-
CYCHOU KHUCJIOTBI, OOIIME CO CBOMCTBAMU MUHEPAIbHBIX KUCIIOT.

Caoxnbie 3¢pupsbl 1 xupbl. [lorydenue cnoxusix 3¢pupoB. CinoxHble 3GUpbl B IPUPOJE, UX
3HayeHue. [IpuMeHeHne CiI0XKHbIX 3(HUpOB.

Kupsl kak cnoxkubie 3¢upsl. Knaccudukarys ;xupoB. XuMU4eckie CBOWCTBA )KUPOB: THIAPO-
JIM3 ¥ TUIPUPOBAHME KUAKUX KUPOB. I [pruMeHeHune )xupoB Ha OCHOBE CBOICTB. Mblia.
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3Ha4YeHME YIJIEBOJOB B KUBOM MPUPOJE U )KU3HU YestoBeKa. [[oHsATHe 0 peaknusx NOJNKOH- 5 2

J€HCAlMK U THJIPOJIN3a Ha PUMEpPE B3aUMOIIPEBPAILIEHUI: IIt0Ko3a [ [] monucaxapun. Jla-

OopatopHasi padora Ne 14 B3aumoeiicTBHE IITIOKO3bI U CaXapO3bl ¢ TUAPOKCHIIOM MEIHN

(II). KauecTBeHHas peakiys Ha KpaxMaJl.

KonTtpoasHasi padora Ne 7 1 2
2.4. Azorcoaep:xkamue | Coaepxkanue yueOHOro Marepuasa 19
OpraHu4ecKue coeau- IHonsaTue 00 amuuax. Vx xiaccudukanys 1 HOMEHKIATypa. AHUINH, KAaK OPraHUYECKOE OC- 3 1
HeHus. Ilo1umepsl. HoBaHue. [lonydyeHue anuanHa u3 HUTpoOeH3ona. [IpuMeHeHre aHUIIMHA HA OCHOBE CBOMCTB.

AMMHOKHCJI0TbI. AMHUHOKHUCIIOTHI KaKk aM(OTepHble OpraHuyeckue coenuHeHus. Mx xumu- 3

yeckue cBoiicTBa. llentuanas cBsA3b W noaunentuasl. [IpuMeHeHre aMUHOKHICIOT Ha OCHOBE

CBOJNCTB.

Beaxu. [lepsuunasi, BropuuHasi, TPETUYHAS CTPYKTYPbI OCJIKOB. 3

XYUMHUYECKHE CBOMCTBA OEJIKOB: TOPEHUE, JAEHATYypallus, TUAPOIU3, IIBETHBIC peakiuu. buo-

aoruyeckue QyHkiuu Oenkos. JlabopaTtopHasi pa6ora Ne 15. PactBopenue GenkoB B BOJE.

OobnapyxeHue 6eJIKOB B MOJIOKE U MACHOM OyliboHE. JleHaTypaius pacTBopa 0eiaka KypuHOro

sIfIIa CIUPTOM, PACTBOPAaMHU COJIEH TSKEJBIX METAJNIOB M IIPU HArPEBaHUMU.

Hosmmepsl. benku u nonucaxapuibl Kak OMOMOINMEPBHI. 5

[Inactmaccel. [lonydyeHne moimMepoB peakuueld NOoJMMEPU3alud U MOJMKOHAeH cau. Tep-

MOILJIACTUYHBIE U TEPMOPEAKTUBHBIE T1acTMacchl. [IpencraBurenu miacrmace.

Bounokna, ux knaccudukanus. [lonydenne BonokoH. OTaenbHbIe IPEACTaBUTENN XUMUYECKUX

BOJIOKOH.

IpakTnuyeckoe 3ansitue Ne 4 «PemeHne HKCIEPUMEHTANBHBIX 33724 HA WACHTU(PHUKAIHIO 2 2

OpPraHUYECKHUX COSIUHEHUI.

IIpakTyeckoe 3anaTHe Ne 5 «Pacrno3HaBaHue IJ1IaCTMAcC U BOJIOKOH). 2 2

KonTpoabnas padora Ne 8 «Oprannueckue coeIMHEHU. 1 2

KouncyabTanuu 18

IK3aMeH 6

Bcero 200 yacos
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3. YCJOBUSA PEAJIM3ALIUMA TPOT'PAMMBI IIPEJIMETA
3.1. TpeGoBanusi K MUHUMAJILHOMY MaTEPHAIbHO-TEXHHYECKOMY 00eCIeYeHHI0
Peanu3anust mporpaMMbl JUCIUIUIMHBL TpeOyeT HAMUYUS y4eOHOro KabuHEeTa XUMUH C JIabopaHT-
CKOM KOMHATOM.
Obopyooeanue:
Mebenv u cmayuonaproe o6opyooeanue: TeMOHCTPALIUOHHBIN CTOJ, 10CKa ayUTOpHAs, JOCKa UH-
TepaKTUBHAs, KHWKHAS MOJIKA, IIKa( A XUMHUUECKUX PEaKTUBOB, KA IJIs1 XUMHUYECKONU OCY/Ib,
ceii(, mkad BBHITSDKHOM, MOWKAa yHHMBEpCalbHas, CTOJ JJIsI IPUOOPOB, CTOJ MPEIOaaBaTEIbCKUH,
CTYJ JUIsl IPENo1aBaTeIsl, CTYJIbs AJIs CTY/IEHTOB.

Jlabopamopnoe obopydosanue, annapamvl U npudOOPsvL: TEXHO-XUMUUECKUE BECHI, IITATUBBI METaJ-
JTUYECKHe, OCHAIIEHHBIE HAOOpaMU JIATIOK U KOJIEIl, CYIIUIKA TSl CTeKISTHHON TIOCY/IBI.

Jlabopamopnvie npunadnexcHocmu u 1ab60pamopHas nocyoaq: anTedka A OKa3aHWs MEepBOU Me-
JULUHCKOI MOMOIIM NPU 0XKOTrax, rmopesax, Oymara nHaukatopHasi yausepcaibHas (100 monocok),
Oymara QuIbTpOBasbHAsI, BaTa TUTPOCKONNYECKAst, BEAPO MOIMITHICHOBOE C KPBIIIKOH, AepiKaTe-
T 17151 TIPOOUPOK, epIl MOCYAHBIH, epil TPOOUPOYHBIH, MaJOYKH CTEKJITHHBIE, IMHIET, IPOOKH pe-
3MHOBBIE (PAa3HOTO AWAMETPAa), PE3NHOBBIC MEPUYATKH, CHUPTOBAsl TOPENKA, Ta3 MOIMITHICHOBBIH,
TpyOku crekisHHble (d=4MM), (apdopoBbie TPEYroNbHUKH, IITATUBBI JUISI MPOOMPOK, IIMATENN
TUTACTUKOBBIE, JIOKKH TIACTMACCOBBIE ISl CHITYYHNX PEAKTHBOB, MpoOUpKHU Jaboparopusie (10mi),
CTaKaHbl XMMHUYeCKHe ¢ HOcHKOM (50 mu1), ctakaHel xumuyeckue ¢ HocukoM (100 mur), ctakaHbl
XUMHYeckue co mkanoit (400 mir), BOpOHKA CTEKIISTHHAsA KoHUYeckas (d=75), CKISTHKY AJI peakTH-
BOB (500 mur), SKCHKATOP, CKISHKH I peakTUBOB (250 Mir), KOJIOBI mIocKooHHBIE (250 MiT), KOJI-
0561 mockooHHbBIE (500 MIT), KONOBI IOCKOJOHHBIE cO nutHdoM (250 MiT), KOOI MIOCKOJOHHBIE
co nutrdom (500 M), cTeksia 4acoBble, KPHCTAJUIN3ATOP, MIPEAMETHBIE CTEKIa, (hapdopoBas yamia,
crynka GaphopoBas ¢ IECTUKOM.

Texnuueckue cpedcmsa oOyuenus: MyJIbTUMEIUINHBIN IPOEKTOP, UHTEPAKTUBHAS JOCKA, HO-
yTOyK, IPUHTED.

Peaxmuevr: AmoMmuHNI MeTammudeckuil (Tpanyibl), XKeme3o BoccTaHOBIEHHOE (TOpPOMIOK), Jlu-
THH MeTaimueckuid, Maruuit Mmetayuinyeckuit nopouiok, Hatpuit Mmetammueckuit, @ocdop kpac-
HbIY, [[UHK MeTanmuueckuid rpanyaupoBaHHbiid, [{luak meute, Menp, cBunen, Cepa, AMmuak 25%-
it Bogublit, Maruamii okcun, Menp (1) okcun (mopomrok), mapranua(lV) oxcua, AMMOHMIA THIPOK-
cun, Kanuit enxuit, Hatpuii enkuii (rpaHyssl), AJTIOMUHUS XJIOpHUI, ATIOMUHHS Cyabdar, AMMO-
HUM nuxpomat, AMMoHuil cynbdar, bapuit aurpar, Keneszo (III) cynbdart cemuoausii, Kanpuunit
kapOonat, Kanuit nuxpomar, Kanuii cynedar, Hatpuit kap6onat, Harpuii xmopun, Kanuii kap6o-
Hat, Menpb (II) kap6onar, Meas (III) xmopun, Meas (II) cynwpdat natuBoaHslii, Hatpuit kapboHat
necsaTuBOHBIN, HaTtpmii cynbdar necstuBoaHbiid, A30THas kucioTta pasz0., PeaktuB mis ompene-
nenus anpaerunoB, Oprodochopras kucnora, CepHas kucnora (pa3d), YKCycHasi KHCIOTa JIe/Isi-
Hasi, [ muuepuH, OyTUIIOBBIM CIUPT, U30aMUJIOBBIM CIIUPT, YKCYCHAs! KUCIIOTa, Kpaxmall, mapadus,
Caxaposa, Jlakmyc kpacHbIid, Jlakmyc cuamMii, MeTnunoBeii opanxkeBbiii, OeHondranenn, Xiopu-
cteiii MmetriieH, @opmanun 40%, ['mroko3a, Aneron, AuninuH, Cepa, Cyxoit ciupT (roprouee).

3.2. UndopMmannoHHoe odecniedeHne 00yuYeHUust

IlepeueHb peKOMEH1yeMbIX y4eOHBIX M3/1aHUH, TOTOJIHUTENbHOMN IuTepaTypsl, IHTepHET-
pecypcos.

OcHoOBHas IuTeparypa:

1. 'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., 10 xnacc. ba3oBsliii ypoBeHb: YUeOHUK st
o01meoOpa3oBaTenbHbIX opranuzanuii. — M., «IIpocsemenue», 2022r.
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2. I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A., 11 knacc. ba3oBblif ypoBeHb: YUeOHUK IS
o0meoOpazoBaTeNbHBIX opranusanuii. — M., «IIpocsemenney, 2022r.

JlonmonHUTEIbHAS TUTEpATYpAa:

1. Pynsurtuc I'.E., ®eapaman @.I". Xumus, 11 kinacc. bazoBblil ypoBeHb: yueOHUK 151 00111€00pa-
30BaT. OpraHu3aluil ¢ MPUIOKEHNEM Ha 3IeKTpoHHOM Hocutene (DVD). — M., 2014.

2. Pymsutuc I'.E., ®enpaman @.I". Xumus, 10 kracc. ba3oBbrit ypoBeHb: yaeOHUK 1151 00111€00pa-
30BaT. OPTaHU3AIMNA ¢ TPUIIOKEHUEM Ha ANIeKTpoHHOM Hocutene (DVD). — M., 2014.

3.I'abpuensn O.C., Octpoymos W.T'., Octpoymosa E.E. u ap. Xumus juist mpodeccuit u cre-
[MUATLHOCTEH €CTECTBEHHOHAYYHOTO MpOdWiIsl: Y4eOHHK IS CTYA. YUPEKACHUU cpel. mpod.
obpazoBanus. — M., 2011.

4. T'abpuensH O. C., OctpoymoB W.I". Xumus nis npodeccuii u crenuaibHOCTEH COMATbHO-
SKOHOMHUYECKOTO U TYMaHUTAPHOTO Mpoduieil: yaeOHUK A CTYA. YUpeKIAeHHUH cpell. mpod. oo-
paszoBanus. — M., 2011.

5. T'abpuensa O.C., OctpoymoB U.T"., Cnankos C. A., I[opog)eeBa H. M. Ipaktukym: yueb. mocobue
VIS CTY[. YUpexXaeHul cpell. mpod. oopasosanus. — M., 2014.

6. E%GMI/IH B.B., Ky3pmenko H.E. COopHuk 3anau u ynpakHeHuid no xumuu: IlIkonsHbIi Kype. -
M.: OO0 «M3narensckuii kiyo «Onukc 21 Bex», 2005T.

HHTEpHET — HCTOYHUKH

1. e.lanbook.com (3mekTpoHHO-OMOIMOTEUHAsT cucTeMa «JIaHby).

2. www.pvg.mk.ru (omumnuazna «Iloxopu BopoObeBsI TopbI»).

3. www.hemi. wallst.ru (O6pa3oBaTenbHbIi CAUT A7 IKOJIBHUKOB «XHUMHUS»).
4. www.alhimikov.net (OGpa3oBaTenbHBIN CAUT AJIS INKOJIBHUKOB).

5. www.chem.msu.su (DyeKTpoHHas ONOIMOTEKA 110 XMMUH).

6. www.enauki.ru (HHTepHET-U31aHue 11 yuurtesneil «EcTecTBeHHbIE HAyKn»).
7

8

9

1

www. I september.ru (MeTonuueckas rasera «llepsoe ceHTAOP»).
www. hvsh.ru (kypHan «XuMHsA B IIKOJIE»).
www. hij.ru (xypHan «XUMHS U )KU3HBY).

0. www. chemistry-chemists. com (3J€KTpOHHBIN KypHaNl «XUMUKH U XUMUSD)
11. https://fipi.ru/(PenepaibHbI HHCTUTYT MEIArOTMUECKUX U3MEPEHUH)
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O IIPEIMETA
KoHTpoib 1 olleHKa pe3yabTaToOB OCBOCHMs y4eOHOTO MpeaMeTa OCYLIECTBISETCs IIpernoiaBaTe-
JeM B TIpoliecce MPOBEACHHS MPAKTHUECKUX 3aHIATUH U Ja00paTOpPHBIX paboT, TECTUPOBAHHS, A
TaKKe BBIMOJIHEHUS 00yJaroIMMHUCs UHINBHUYaIbHbBIX 3aJJaHUH, IPOEKTOB, UCCIIEJOBAHUI.

Pe3yabraThl 00yueHus (0CBOEH-
Hble YMEHH$l, YCBOCHHbIE 3HAHUS)

OcHoBHbBIE TOKA3aTeJIH OICHKHU pe3yJibTaTta

OCHOBHBIE TIOHATHS U 3aKOHBI XUMHUH
HpI/IMeHSITI) OCHOBHBIC 3aKOHBI XMMHUH JJIA
pemieHust 3agad B OOJAaCTH  IUILIEBOM
MPOAYKIMH.

UCTOJb30BaTh Ja0OpaTOPHYIO TMOCYAy H
o0opynoBaHue

Co0roath npaBuiia TEXHUKH 0€30aCHOCTH
pu paboTe B XMMHUECKOH J1abopaTopuu.

DopMynHpOBaHUE W MPUMEHEHHE OCHOBHBIX
MOHSITUN ¥ 3aKOHOB XMMHH MPU PEIICHUH 3a-
a4 B o0nactu mpoQecCHOHATBHON J1eATEb-
HOCTH.

Brimonerne mabopatopHbIX padoT.
BrinosniHenne TeCTOBBIX 3aJaHUi
Br16op u mpaBuiIbHOE UCIIOJIB30BAHUE JTA00Pa-

TOPHOM MOCYBI 1 000PYIOBAHHUS.

[lonumanue u coOMIOEHHE MPABUII TEXHUKU
0€30MacHOCTH MpU paboTe B XUMHYECKOM Jia-
O60paToOpuM C LEIbI0 COXPAHEHHUS 3/I0POBbS U
MaTEPHAIBHBIX [ICHHOCTEH.

TeopeTndyeckre OCHOBBI OpraHu4eckoi, pusu- | OLeHnBaHNE YCTHBIX U MHMCbMEHHBIX OTBETOB
YECKOM M KOJIJIOUTHON XUMUH. Ha 3HAHHE TEOPETUYECKUX OCHOB (pr3nyecKoit
CBolicTBa pacTBOPOB M KOJUIOWAHBIX CHUCTEM | M KOJUIOMIHOM XUMUHU.

BMC. DopMyIHpOBAaHUE U OTIMCAHUE OCOOCHHOCTEH
JlucriepcHble M KOJUIOMJHBIE CUCTEMBI IUINE- | CBOMCTB KOJUIOMIHBIX CUCTEM M PaCTBOPOB
BbIX IPOJYKTOB, BMC, nucnepcHbIX CUCTEM U KOJUIOUAHBIX
Posib 1 XapakTepucTHKa MOBEPXHOCTHBIX SIBJIE- | PACTBOPOB.

HUH B IPUPOAHBIX U TEXHOJIOTUYECKUX MPOIIEC-
cax. BrimonHeHne TeCTOBBIX 3a1aHN
Hcnonp30BaTh CBOMCTBA OpraHUYECKUX Be-
LIECTB, AMCIEPCHBIX M KOJUIOMAHBIX cucTeM | OnucaHne CBOMCTB OpPraHUYECKUX BELIECTB,
JUTSL ONTUMH3ALUUTEXHOJIOTHYECKOTO MPOLIECCa. | AUCTIEPCHBIX U KOJUIOMAHBIX CHCTEM M IpHU-
MEHEHHUE X JUIS ONTUMHU3ALUN TEXHOJIOTnYe-
CKOro IpoI1iecca.

Beinosinenue 1abopaTopHbIX padoT
BeltosiHeHME TPOMEKYTOUHON aTTECTAlUU
[lonaTus XuUMUYECKOW KUHETHKM M KaTanusa, OmnucaHue YpaBHEHHSIMH XUMHUYECKUX peak-
XMMHUYECKOTIO PABHOBECHS, CMEIICHUE LU IIPOLIECCOB, JIEKALLUX B OCHOBE
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XMMHYECKOIO PaBHOBECHS IOJ ACHCTBUEM pa3iny-
HBIX ()aKTOPOB.

Knaccudukanuio XUMUYECKUX peaklHil U 3aKOHO-
MEPHOCTH UX MPOTEKaHMsI, 00paTUMbIe U HEOOpaTH-
MBbIE XUMUYECKHE PEAKIIHH.
OKHCANTETHPHO-BOCCTAHOBUTEIbHBIEPEAK-

L1H.

Peaxiuu nonnoro oomena.l uaponus cosneit.
Jucconmanuio 2JIEKTPOIMTOB B BOAHBIX pac-
TBOpAX.
[lonsatne o
TPOJIUTAX.
TennoBoi 3¢ (heKT XUMHUUECKUX PEaKIUH,
TepMmoxuMHueckue YypaBHEHHUS, XapaKTEpUCTHKA
pa3IUYHBIX KJIACCOB OPraHUYECKHUX BEILIECTB, BXO-
JSIIMX B COCTABCHIPbsI U TOTOBOW MPOAYKIIMH,
OnuceiBaTh ypaBHEHUSIMH XHMUYECKUX peakLui
IIPOLIECCHI, JIEKAIUE B OCHOBE ITPOU3BOACTBA IIPO-
JOBOJILCTBEHHBIXITPOYKTOB.

CHJIBHBIX u c1a0BIX3IIeK-

IMPOU3BOACTBA MPOAOBOJILCTBCHHBIX ITPOAYK-
TOB.

BeimonHeHne pac4eToB 0 XUMHUYECKUM Qop-
MyJIaM ¥ YPaBHEHMSIM PEaKIIHM.

Brmonnenne nabopaTtopHbix padboT
BrinosiHeHNWE TECTOBRIX 3aaHUM
BrinosnHeHne npoMeKyTo4HOM aTTecTaluu

XHWMHUECKOE PaBHOBECHE, CMEUIEHUE XUMHUECKOTO
paBHOBECHS MO JEHCTBUEM Pa3IMUHBIX (PAKTOPOB.
OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU.
Peakmmu monnoro oomeHa. ['uponus comneid.
Jlucconmanuio 3JIEKTPOJIUTOB B BOJHBIX pac-
TBOpax.
[Tonsatue 0
TPOJIUTAX.
TemnnoBoii 3 PexT XUMHUECKUX peaKIIuid.
Tepmoxumudeckue ypaBHEHHUS,

XapakTepUCTHKa PA3IUYHBIX KJIACCOB OpraHuye-
CKHMX BEULIECTB, BXOJAUIUX B COCTAB ChIpbS U T'OTO-
BOU MPOAYKLIHH,

CHJIBHBIX u CIa0BIX DJIEK-

CocTtaBieHue ypaBHEHH TUIPOJIN3a COJIEH,
JTUCCOIMAIINH AJIEKTPOJIUTOB B BOJHBIX pac-
TBOpAX.

BrimmonHeHue TeCTOBBIX 3alaHUAN

DopmynTupoBaHUE MOHATUH CIa0bIi 3JIEKTPO-
JIUT U CUJIBHBIN DJIEKTPOJIUT.

Pemenue 3ana4 no XUMUYECKOM TEPMOIUHA-
MHUKE.

Beimonnenue 1abopaTopHbIX paboT
BrimonHeHne npoMeXyTO4HOM aTTECTALUK

OCHOBBI aHAIMTUYECKOW XMMUHU, OCHOBHBIE METO/IbI
KOJIMYECTBEHHOT'O, Ka4yeCTBEHHOTO U (PU3UKO- XHU-
MHYECKOT0 aHaJIHM30B.

MeTo/bl U TEXHUKY BBIITOJHEHHS XUMUYECKHUX aHa-
JI30B.

Ha3nauenme um mpaBmia HCHOJB30BAaHUS Jabopa-
TOPHOT'O 000pyI0BaHUs U anmna-
paTypsl.

[Tpuémsbl Ge3zomacHoOi paboOTHl B XMMHUYECKOH J1a00-
paropumu.

BeiOupate MeTOx M XOJ XMMHUYECKOTO aHaju3a,
NoI0MpaTh PEaKTUBHI U alllapaTypy

[IpoBOaUTH KaueCTBEHHbIE pPEaKIMM HAa HEOpraHu-
YEeCKHe BEIIECTBA M MOHBI, OTIEIBHBIC KIAcCHI Op-
TFaHUYECKUX COeMHEHUH

BBIMONHATE ~ KOJIMYECTBEHHBIE  PACUETHI CO-
CTaBa BEIIECTB MO pe3yJbTaTaM U3MEpEeHui

Omnpenenenne MOAXOIAIIETO METO/Ia U X0
XUMUYECKOT0 aHAJIN3a U peain3alus ero.

Brinonnenue nabopatopHbix paboT

Pemrenue 3aiaq mo XMMHYECKOW TEPMOIMHA-
MHUKE.

BrimonHeHne mpoMeXyTOUHOM aTTecTaluu
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S. JIuer nonoJsiHeHMii M H3MEHEHUH K padoueil nporpamme
OVIIL.12 XUMMUS Ha 20__-20___ 4eOHBIH roa

JlomonHeHus: ¥ U3MeHeHus K pabodyeit mporpamme Ha 20 -20 yueOHBIN roJ1 o y4ed-
Homy nipeamety OVIL12 XMUA.

B pabouyio mporpaMMmy BHECEHBI CIEIYIOINE H3MEHEHUS:

JlomomHeHUsT 1 UI3MEHEHUS B pabouell mporpaMMe pacCMOTPEHBI M COTIIACOBAHbI Ha 3aCEIaHUN
UKJIOBOM METOIUYECKON KOMHUCCHUU
« » 20 r. (mpotokos No ).

[Ipencenarens HUKIOBOM METOIUYECKON KOMUCCUU d.N.0.
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