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1. HOACHUTEJIBHASA 3AIINCKA

[Tporpamma 00mIc00pa30oBaTENbHON Y4eOHON AUCHUIUIMHBI «XHMHs» TpeIHA3HAuYeHa s
U3YYCHUS XUMUU B MNPO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3ANMSIX, PEATUIYIOIINX
00pa3oBaTeNbHYIO0 POTrPaMMy CPEIHEro 00IIero oopa3oBaHus B IpezesaXx OCBOCHUS OCHOBHOM
npodeccuorasibHOl obOpazoBarenbHol mporpammbl CIIO (OITOIT CIIO) na 6a3e OCHOBHOTO
o0miero oOpa3oBaHHsS TpPU TOATOTOBKE KBATM(DUIIMPOBAHHBIX pab0OYMX, MO CIEIUAIBHOCTH
35.02.03 «TexHoJsiorusi 1epeBoodOPadOTKI

[Tporpamma pazpaborana Ha ocHOBe TpeboBanuit ®I'OC cpennero obiero oopazoBaHus,
IPEIBABISAEMBIX K CTPYKTYPE, COAECPKAHUIO U PE3yJIbTaTaM OCBOCHHS Y4€OHOMN IUCHUILIMHBI
«XHUMHSI», U B COOTBETCTBUHU ¢ PexoMeH1ausaMy 1o opraHu3aluy MoJay4eHHUs] CPEAHETO 00ILEro
00pa3oBaHUs B MpeJiesiax OCBOSHHS 00pa30BaTeIbHBIX IPOTPaMM CPEAHEr0 IpoPecCHOHATBLHOTO
o0Opa3oBaHus Ha 6a3e OCHOBHOTO O0IIEro 00pa3oBaHUs C y4eTOM TpeOoBaHUH (enepanbHbIX
roCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB U MOTY4aeMOil mpodeccuu uiu
CHEIHMAIbHOCTH CpeiHero mpodeccnoHanbsHOro oopasoBanus (mucsmo JlemaprameHTa
roCcy/IapCTBEHHOW MOIUTUKH B chepe moAroToBku pabounx kajapos u 1O MunobpHayku
Poccun ot 17.03.2015 Ne 06-259). IIporpamma pazpaboTaHa Ha OCHOBE TPUMEPHOU MPOTPaMMBbI
0011eo0pa3oBaTeabHON YUeOHON JUCIMILTUHBI «XUMHS» I TPO(heCcCHOHATBHBIX
oOpasoBarenbHbIX opranu3anuii - M.: 2015

CopepxaHue MporpaMMbl «XHUMHUs» HAIIPABJICHO Ha JIOCTHKEHUE CIICAYIOIINX HeJIel:

. (dopMupoBaHHe y 00y4arOIIMXCS YMEHUS OLIEHHWBATh 3HAYUMOCTb XMMHYECKOTO
3HAHMS ISl KQKJI0TO YEJI0BEKa;

. (dopMupoBaHHE y OOyYarOIIMXCS IIEJIOCTHOIO MPEJCTABIECHUS O MUPE U POJU
XUMHUHM B CO3/IaHUU COBPEMEHHOM €CTECTBEHHOHAayYHOH KapTUHBI MHpA; YMEHUS OOBICHATH
00BEKTHI U MPOLIECCHI OKPYIKaIOLEeH JeMCTBUTEILHOCTH ~-IIPUPOIHOM, COLMAIbHOM, KYIbTYPHOH,
TEXHUYECKOH CPEJIbl, - UCIIONb3Ys JJI1 3TOT0 XMMUYECKUE 3HAHMS;

. pa3BUTHE y OOYyYarOIIMUXCS yMEHUW pa3nuuyaTh (akThl U OIEHKHU, CPABHHUBATH
OIICHOYHBIE BBIBOJBI, BUJETh HUX CBSI3b C KPHUTEPUSAMH OLEHOK U CBSI3b KPUTEPUEB C
ONpesieNIéHHON CHCTEMOM LeHHOCTeH, (opMynupoBaTb M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

. npruoOpeTeHne 0oOydYaroUIMMUCS OIbITa Pa3sHOOOPAa3HON NEATENbHOCTH, OINbITa
MO3HAHUS M CaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB, MMEIOIIMX YHHUBEpPCAIbHOE 3HAYCHHUE IS
pa3IUYHBIX BHUJOB JIEATEITLHOCTH (HABBIKOB PEIICHHS MPOOJEM, MPUHSITHS PEIICHUM, TTOUCKa,
aHanm3za U o0paboTku HWHPOPMAIMKM, KOMMYHHKATHBHBIX HABBIKOB, HAaBBIKOB H3MEpPEHUH,
HaBBIKOB COTPYJIHHMYECTBA, HABBIKOB 0€30MMacCHOT0 OOpalieHusi ¢ BEIIECTBAMU B MOBCEIHEBHOU
KU3HHN).
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OBIIAS XAPAKTEPUCTHUKA YYEBHOM JUCHUITIUMHBI
«XHUMUSA»

XuMus - 3TO HayKa O BEIIECTBaX, MX COCTaBE W CTPOCHUU, O HUX CBOMCTBaX H
MPEBPAICHUSIX, O 3HAYCHUH XMMHUYECKUX BEIIECTB, MATEPUATIOB U MPOILECCOB B MPAKTHUECKON
JESTEIIbHOCTH YEJIOBEKA.

Copepxanue 0011e00pa3oBaTebHON yu4eOHON IUCHUILTUHBI «XUMHS» HANpaBiIeHO Ha
yCBOEGHHE OOYYaIOIUMUCS OCHOBHBIX IOHSTHH, 3aKOHOB M TEOpUNM XHMHUHU; HA OBJAJICHUE
YMEHMSIMH  HAOMIOJaTh XUMHYECKHE SBJICHHS, MPOBOJUTH XUMHUYECKHH HKCIEPUMEHT,
MPOU3BOJIUTH PACUETHl HA OCHOBE XMMHMUECKHUX (DOPMYIN BEIIECTB M ypPaBHEHUN XHUMHUYECKUX
peaKIui.

B mpouiecce u3yueHuss XuMuu y 00y4arommxcsi pa3BUBalOTCS MMO3HABATEIbHBIE HHTEPECHI
¥ MHTEJUICKTYaJIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIIBHOM NMPUOOPETCHUS 3HAHUN
M0 XUMHH B COOTBETCTBHU C BO3HUKAIOIIMMHU >KHU3HCHHBIMU TPOOJIEMaMH, BOCIHTHIBACTCS
OepexHOe OTHONICHHUS K MNPUPOJE, NMOHMMAHUE 30pOBOTO o0Opa3a >KU3HM, HEOOXOIMMOCTH
MIPEIYTPEKACHUS SIBICHUHN, HAHOCSIINX BPEJI 3I0POBBIO0 U OKpYXaromiei cpeie. OHU OCBaMBAIOT
MPUEMBl TPAMOTHOTO, OE30MaCHOTO HCIOJB30BAHUS XHMHUYECKUX BEIIECTB W MaTEpPUANIOB,
MPUMEHSIEMBIX B OBITY, B CEJTbCKOM XO0351CTBE U HA ITPOU3BOJICTBE.

MECTO YYEBHOU JUCIHUILIAHBI B YYEBHOM ILJIAHE

Pabouass mporpamMva y4eOHOW MAWCIUIUIMHBI SIBISETCA 4YACThI0  OCHOBHOHM mpodeccnoHaIbHON
oOpa3oBarenbHON TporpaMMbl B cooTBeTcTBuM ¢ PI'OC mas odydyawmmxcsi [0 CHCIUAIBHOCTH
35.02.03 «TexHoJi0rusi 1epeBo0OPadOTKI

MecTo yueOHO# ITMCUMILIMHBI B CTPYKTYpPe OCHOBHOI npodeccHoHAILHOI 00pa3oBaTe/bLHOI
NMPOrpamMMbl: BXOJUT B 00111€00pa30BaTeNIbHbIIN LMK Kak 0a30BbIN y4eOHBIN MpeaMeT.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLITAHBI

OcBoeHue COJACPIKaHUA y‘le6H0ﬁ JAUCIHUITIINHBI ((XI/IMI/IH», obecneunBacT JOCTHIXCHHC
CTYACHTaMU CJIICAYIOIIUX pe3yibmamaoes:

JUYHOCHHBIX:
° YYBCTBO TI'OpAOCTH M YBAXCHUA K HCTOPUHU N JOCTUKCHHUAM OTEUECTBEHHOU
XUMHUYECKOHU HAayKH; XUMUYCCKHU I'PaMOTHOC IMOBEACHHNC B HpO(i)eCCI/IOHaJII)HOI;'I JACATCIIBHOCTH U B
6BITy npu O6paH_[eHI/II/I C XUMHUYCCKHUMHU BEHICCTBAMU, MaTCpUaJIaMH1 1 IIPOIECCaMU;
. TOTOBHOCTb K TMPOJOKCHHIO O0pa30BaHMS W TIOBBIIICHHUS KBATH(DHUKAIMHN B
n30paHHO MPOGECCHOHATBPHOU ACATENHPHOCTH M OOBEKTUBHOE OCO3HAHHME POJM XUMHUUYECKHX
KOMIIETEHIIMI B 3TOM;

* Memanpedmemnbtx:

WCTIOJIb30BAHHE PA3TMYHBIX BUIOB MTO3HABATEIBHON JIESITEILHOCTH U OCHOBHBIX
MHTEIJIEKTYaIbHBIX ONepalnuii (MoCTaHOBKA 3a/1a4u, (hOopMyIHpoBaHUE TUTIOTE3, AHATH3 U
CUHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMATH3aIlNsI, BBISIBIICHUE TPUIMHHO-CIICICTBEHHBIX

CBsI3€H, TIOWCK aHAJIOT0B, (OPMYITHPOBAHKUE BHIBOIOB) JIJIsI PEIICHHS TTOCTABJICHHOW 3a/1a4H,
MPUMEHEHNE OCHOBHBIX METOJIOB MMO3HAHUs (HAOIIOACHIE, HAYYHBIH SKCIIEPUMEHT) AJIs

4
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HU3YUCHUS PA3JIMIHBIX CTOPOH XUMHUUCCKHUX O6BCKTOB " IMpOoLEeCCOB, C KOTOPBIMU BO3HUKACT
HEO0OXOMMOCTh CTAJIKUBATHCA B MpodeccCHoHaNbHOM cdepe;

npeoMemHuulx:

. chOpMHUPOBAHHOCTh MPEACTABICHHI O MECTe XUMHUH B COBPEMEHHOW HAay4HOI
KapTHHE MHUpa; MOHUMAHHWE PO XUMHH B (DOPMHPOBAHHU KPYrozopa u (YHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JJIsI PEIICHHs TPAKTUYECKUX 38124,

® BJIaACHUC OCHOBOIIOJararommuMmn XUMHUYCCKUMHU IIOHATUAMU, TCOPHAMU,
3aKOHAMH W 3aKOHOMEPHOCTSIMH; YBEPCHHOE II0JIb30BAHHE XUMHYECKOW TEPMUHOIOTHEH U
CHMBOITMKOM BIIaJIeHHE OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHMS, UCIOIb3YEMbIMU B XHMHH:
HaOJIO/IcHNe, ONUCAaHWe, HW3MEPEHHe, OKCICPUMEHT; YyMeHHEe 00pabaThiBaTh,00bACHITh
PE3yIbTaThbL HpOBeI[éHHBIX OIIBITOB MU ACJIATh BBIBOJbI, TOTOBHOCTb U CHOCO6HOCTB MNPUMCHATH

METO/bI II03HAHUS [IPU PEIICHUU IIPAKTUYECKUX 3a7a4;
COJIEP)KAHUE YUYEGHOM JUCITATLIUHBI

TexnHuueckuit npoguns
npogpeccuonanvnozo oo6pazoeanus

BBenenue
Hayunsie wmeTOnbl TO3HAHWS BEIIECTB M XUMHUYECKHUX sBIEHHU. Ponb
AKCIEPUMEHTA U TEOPUHU B XUMUU. MOJIETUPOBAHNE XUMHUUECKHX MPOLIECCOB.

3HaueHue xumuu 1pu  ocBoeHun mnpodeccuit CIIO wu cnenumansHocteit CIIO
TEXHUYECKOTo Mpoduiis npodeccuoHanbHOr0 00pa30BaHMUs.

1. O0mas 1 HeopraHu4veckasi XuMHs

1.1. OcHOBHBIE TOHATHS U 3aKOHBLI XUMHH

Ocnognvie nonamua xumuu. BemectBo. AtoM. Monekyna. XuUMHUYECKUN
aneMeHT. Asotrponus. Ilpoctele W cinokHbIe BeniecTBa. KadyeCcTBEHHBIM U
KOJIMYECTBEHHBII COCTaB BEIIECTB. XUMHYECKHE 3HaKu U (opmyibl. OTHOCUTENIbHbBIE
aTOMHasi U MoJIeKyJisipHast macchl. KonnuecTBo BeliecTna.

Ochognvie 3akonvt xumuu. CTEXUOMETpUS. 3aKOH COXPAHEHUS MAcChl BEIIECTB.
3aKOH TMOCTOSIHCTBA COCTaBa BEILIECTB MOJIEKYJISIPHOM CTPYKTYphL. 3aKOH ABOrajapo u
CJE/ICTBUS UX HETO.

PacueTHble 3a7auM Ha HAXO0XKACHUE OTHOCUTEIBHOM MOJIEKYJIIPHOM MAaccChl,
OIpPEJIEIIEHNE MACCOBOM J10JIM XMMUYECKHUX JIEMEHTOB B CJI0KHOM BEIIECTBE.

Jemoncmpayuu. Mojaenu aToMOB XMMHUYECKHX 3JE€MEHTOB. Mojenu MoJeKynl
MPOCTHIX M CIOKHBIX BellecTB (mapo-crep:kHeBble U Ctroapta-bpurneta). Komnekuus
NPOCTHIX U CJOXKHBIX BellecTB. Hekoropble BemiecTBa KonuuectBOM 1 monb. Monens
MOJIIpHOTO 00beMa razoB. AmioTponus ¢pocdopa, KUCI0poa, OJI0Ba.

Ilpogpunvusie u npogpeccuonanvuo-3nauumoie I1EMeHmMbl COOEPIHCAHUAL.
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AnnorpornHeie MoaupuKanuu yriepoaa (anmas, rpadur), Kucaopoaa (KHCIOpPOI, 030H),
oJyioBa (cepoe u Oenoe 070BO). [loHATHE O XMMHYECKOW TEXHOJOTUHU, OMOTEXHOJOTUU U
HAaHOTEXHOJIOTHH.

1.2. llepuoguyecknii 3aKOH W  NepHOAHYECKAas] CHCTEMAa  XMMHYECKHUX
ajemeHTOB .M. MeHeieeBa u cTpOeHHE aTOMA

Ilepuoouueckuii 3axon J/.U. Menoeneesa. Otkpwuitue J[.MI. MenneneeBbiMm
nepuoanueckoro 3akona. [lepuoanueckuii 3akon B popmynuposke .M. Menaeneena.

[lepuoanueckas TabnauIa XUMMUYECKUX AJIEMEHTOB - Tpauueckoe OToOpakeHue
nepuoanyueckoro 3akoHa. CTpyKTypa MEpUOAMYECKON TaOIMIbl: MEepuoAbl (Majible U
Oonplue), rpynmnsl (TJIaBHas U MOOOYHAs).

Cmpoenue amoma u nepuoouueckuit 3axkon /[.U. Menoeneeea. ATom -crnoxxHas
yactuua. Aapo (IpoTOHBI U HEUTPOHBI) U NEKTpOHHAsA oOosiouka. M3otomnbel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB 3JEMEHTOB MalbIX MepuofoB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX O0O0JIOYEK AaTOMOB D3JEMEHTOB OOJBIIUX MNEPHOJOB (TIEPEXOTHBIX
anemeHToB). [loHsitme 00 opOutamsax. S-, p- u d-OpOutanu. DJIEKTPOHHBIC
KOH(UTYpaIluy aTOMOB XMMHUYECKHUX AJIEMEHTOB.

CoBpeMeHHas dbopMynupoBKa NEePUOANYECKOTO 3aKOHa. 3HaueHue
MEPUOINYECKOTO 3aKOHA U MEPUOAMYECKON CHUCTEMBl XUMHUYECKHX 3jeMeHToB J[.U.
MenpeneeBa Juisi pa3BUTHS HAYKU U TOHUMaHUSI XUMHYECKON KapTUHBI MUPA.

emoncmpayuu. Paznuunbie (QOpMBI NMEPUOAUYECKONM CUCTEMBI XHMUYECKHX
anementoB .M. MenneneeBa. JluHamuueckue TaOMMIBI IS MOJICITHPOBAHUS
MEPUONYECKON CUCTEMBI. DJIEKTPU3ALUS TNl U UX B3AUMOJECHCTBUE.

Jlabopamopnusie onvimol. MoienupoBaHue MOCTPOCHUS IEPUOIUUECCKON TaOIUIIBI
XUMHYECKUX JJIEMEHTOB.

Ilpogpunvnvie u npogheccuonanvho-3nauumole INEMEHMbL  COOEPHCAHUA.
PagnoaktuBHOCTB. Mcronb3oBaHUE pagMOAaKTHBHBIX M30TONOB B TEXHUYECKUX LEISX.
PeHTreHoBCKOE M3IIydeHHME U €ro HCIOJIb30BaHWE B TEXHUKE U MEIULHUHE.
MopnenupoBaHue KaKk METOJ IPOrHO3UPOBAHUS CUTYallMH HA IPOU3BOJICTBE.

1.3. Ctpoenne BemecTBa

Honnaa xumuueckaa ceéazp. Katnonsl, ux oOpazoBaHue U3 aTOMOB B PE3yJbTaTe
npouecca OKHCIIeHHA. AHUOHBI, MX OoOpa3oBaHHME M3 aTOMOB B pe3yJibTaTe Mpolecca
BOCCTaHOBJIEHUA. VMIOHHas CBA3b KakK CBS3b MEXAY KaTHOHAMU W aHMOHAMM 34 CYET
AIIEKTPOCTATHUECKOr0o MNpuTsKeHus. Kiaccu@ukanus HOHOB: MO COCTaBy, IO 3HAKY
3apsAfa, MO HaJU4MI0 TUAPATHOM 0005104Ku. HOHHBIE KPUCTAINIMYECKUE PEIIETKH.
CBoiicTBa BEIIECTB C HOHHBIM TUIIOM KPUCTAJTINYECKON PEIIETKH.

Kosanenmnaa xumuueckasa cea3p. Mexanusm oOpa3oBaHUs KOBAJCHTHOM CBS3U
(OOMEHHBIH UM  JIOHOPHO-AaKIENTOPHBIN). DNEKTPOOTPULATEIbHOCTh. KoBajneHTHbIE
IOJISIPHAsE W HENOJsIpHas CBA3U. KpaTHOCTb KOBAJIEHTHOM CBA3U. MOJIEKylsIpHBIE U
aTOMHBIE KpuUCTajuinyeckue pemeTkd. CBOMCTBAa BEIIECTB C MOJIEKYJISPHBIMH U
ATOMHBIMH KPUCTAIUIMYECKUMH PELIETKAMU.

Memanauueckaa céa3p. MeTamnuyeckass KpUCTAIMYECKAss pelleTKa U
MeTaJUIM4ecKas XuMu4deckas cB3b. @U3nuecKre CBOKMCTBA METAJLIIOB.
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Azpezammuvle cocmoanun eeuiecme u 6000pooHan ceéAa3vb. TBepaoe, XKUAKOE U
razoo0pasHoe cocTosiHus BemiecTB. Ilepexoa BemiecTBa W3 OJHOTO arperaTHoro
COCTOSIHUS B Apyroe. BogopoaHas cBA3b.

Yucmole eeujecmea u cmecu. llonstne o cmecu BemiecTB. ['OMOreHHble U
rereporennbie cmecu. CoctaB cmeceil: 00beMHas U MaccoBas JI0JIM KOMIIOHEHTOB CMECH,
MaccoBast 107151 TPUMECEH.

Hucnepcuvie cucmemwl. Ilonstue o nucnepcHoit cucreme. JucnepcHas dasza u
mucnepcuonHas cpena. Knmaccudukanus nucnepcHslx cucteM. 1IoHATHE O KOJIIOWIHBIX
cucTemax.

Jemoncmpayuu. Monenb KpUCTANIMYECKON PEIIETKH XJopuaa HaTpus. OOpasisl
MUHEPAJIOB C HWOHHOW KpHUCTAUIMYECKOM pEIIEeTKOM: KaibluTa, ranura. Monenu
KPUCTAJUTMYECKUX PEIIETOK «CYyXOro JibJia» (WM hoja), anmMasa, rpadura (Miau KBaplia).
[TpubGopsl Ha >kuAKUX KpucTauiax. OOpaslbl Pa3IMYHBIX AUCIEPCHBIX CHUCTEM:
AMYIBCUH, CyCcleH3ul, a’posonei, reneit u 3oneit. Koarymsmus. Cunepesuc. Dpdext
Tuanmans.

Jlabopamopnsie onsimot. IlpuroroBieHue cycreH3nn kapOoHaTa KaabIus B BOJIE.
[TonyueHnue 3MynbCcUUM MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOWMCTBaMU JMCIEPCHBIX
CUCTEM.

Ilpoghunvusie u npoghpeccuonanvHo-3HauUMbIE ITEMEHMBL COOEPHCAHUAL.
[TonsipHOCTH CBsI3M M NONAPHOCTH MOJeKyibsl. Konnmencamus. Texydects. Bosroska.
Kpucramnuzauus. CyOnumanus u gecyonumanus. AHOManuu (PU3MYECKUX CBOMCTB
Boabl. JKuakue KpucTayisipl. MuHepansl M TOpHbIE MOPOJABI KaK MNPUPOJHBIE CMECH.
DOMYyJIBCUU U CYCIIEH3UH. 30J1H (B TOM uucie a’po3onu) u renu. Koarynsmus. Cunepesuc.

1.4. Bona. PacTBopbl. DileKTPOJMTHYECKAS] TUCCOLUALINS

Booa. Pacmeopwvl. Pacmeopenue. Bona xak pactBopurenb. PacTBOpuMOCTb
BeulecTB. HachllieHHbIE, HEHACHIILEHHbIE, IEPECHIEHHBIE PACTBOPBI. 3aBUCHMOCTh
PacTBOPUMOCTH T'a30B, KHUAKOCTEH U TBEP/BIX BEIIECTB OT PAa3IUYHbBIX (DaKTOPOB.

MaccoBast [10J11 PAcCTBOPEHHOTO BEILIECTBA. IIEKMPOAUMUUECKAA OUCCOUUAUUA.
ONEeKTPOJIUTBl M HEDJIEKTPOUTHI. DJIEKTPOJUTUYECKAss Juccoluanus. MexaHU3Mbl
AIIEKTPOJIMTUYECKON JUCCOLMALMM AJI BEIIECTB C Pa3IUYHBIMU THUIIAMH XHMHUYECKOH
cBsa3u. ['mapaTupoBaHHble M HETUAPATUPOBaAHHBbIE MOHBI. CTENEHb AIEKTPOIUTHUYECKON
mucconanuu. CunbHble M cllabble 37eKTpoJuThl. OCHOBHBIE TMOJIOKEHUS TEOpUU
AIIEKTPOIUTUYECKON Arcconuanuu. KucioTel, OCHOBaHMS U COJIM KaK AJIEKTPOJIUTHI.

Jlemoncmpayuu. PactBopuMocTh BemiecTB B Boje. CoOupaHue Tra3oB METOJAOM

BBITECHEHMsI BOJIbl. PacTBOpeHUEe B BOJIe CEpHOM KUCIOTHI U cojeil ammoHus. O6pasiibl
KPUCTAIOTUAPATOB. V3roToBieHHE TUIICOBOM TMOBSA3KU. McmblTaHue pacTBOPOB
AJIEKTPOJINTOB M HEDJIEKTPOJIUTOB HA MPEAMET AUCCOLMALMU. 3aBUCUMOCTbh CTENEHU
ANIEKTPOJIUTUYECKOW JIUCCOLMALMU YKCYCHOM KHCIOTBI OT pa30aBlIeHUs pacTBOpA.
JIBM>KEHME OKpALICHHBIX MOHOB B DJIEKTPUYECKOM IoJie. IIpurorosiieHne xKeCcTKOU BOABI
U ycTpaHeHHe ee jxecTKocTH. Mouutel. OOpa3ipl MUHEpPATbHBIX BOJA PA3IUYHOTO
Ha3HAYEHUSI.

Ilpakmuueckoe 3anamue. I IpuroroBiaeHue pacTBopa 3aJaHHON KOHLEHTPALUH.

Ilpogpunvuvie u npogheccuonanbrho-3navumbvle INEMEHNbL COOEPHCAHUA.
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PacTBopenue kak puzuko-xumMuyeckuii npomecc. TemnoBsie 3pGEKTH MPU PACTBOPEHUH.
Kpucramnorugpartsl. Pemienne 3agady Ha MacCOBYIO JOJIFO PAaCTBOPEHHOI'O BEIIECTBA.
[IpuMeHeHre BOJIbI B TEXHUUECKHUX IeTsX. JKECTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS.
MuHepanbHbIE BOJIBI.

1.5. Knaccupukanusi HeOpraHu4ecKuX coeIMHEHH U UX CBOIiCcTBa

Kucnomul u ux ceoiicmea. KucioTsl Kak 3JEKTPOJIMTHI, UX KJIaCCUDHUKAIIUS
[0 pa3IUYHbIM NOpU3HaKaM. XHUMHUYECKHE CBOWMCTBA KHCJIOT B CBETE TEOpPUH
ANEKTPOJIUTUYECKON nucconnann. OCOOEHHOCTH B3aUMOJIEHCTBUS KOHIIEHTPUPOBAHHOM
CEpPHOM M a30THOM KUCIIOT ¢ MeTajiilaMi. OCHOBHBIE CITOCOOBI MTOJTYYEHHS KUCIOTHI.

Ocnoeanus u ux ceoinicmea. OCHOBAaHUS KaK SJEKTPOIUTHI, UX KJIacCU(PUKALIMS
[0 Pa3JIMYHBIM TpPU3HAKaM. XHUMHUYECKHE CBOWCTBA OCHOBAaHWW B CBETE TEOPUH
ANEKTPOJIUTUYECKON JHCCOIMannu. Pa3nokeHne HEpacTBOPHUMBIX B BOJIE OCHOBAHHIA.
OcHOBHBIE CITOCOOBI TTOTYUEHHUS OCHOBAHUM.

Conu u ux ceoucmea. Conu Kak HIEKTpoiauThl. CoJiM CpeaHUE, KHUCIbIE U
OCHOBHBbIE. XHMHMYECKM CBOWCTBAa COJIEM B CBET€ TEOPUU DJICKTPOJUTHUYECKOU
nuccoranui. CriocoObl TIOYICHHS COJICH.

['maponus conen.

Okcuovl u ux ceoiicmea. ConeoOpasyloliue M HECOJICOOpa3yoIue OKCHUIIBI.
OcHoBHBIE, aM(OTEpHbIE U KUCJIOTHBIE OKCHJBI. 3aBUCHMOCTh XapakTepa OKCHAa OT
CTENEHU OKHUCIEHUS OO0pa3yloIllero ero Meramia. XHUMHYECKHE CBOMCTBA OKCHJIOB.
[TonyuyeHnne okcHIOB.

Jlemoncmpayuu. B3auMOACUCTBAE a30THOM W KOHIICHTPUPOBAHHOW CEPHOU
KHUCJIOT ¢ MeTayulaMu. ['opeHue ¢ocopa U pacTBOpeHHE MPOJIYKTa TOPEHHUs B BOJIE.
[Tonyuyenue u cBoiicTtBa aMmdorepHoro ruapokcuaa. HeoOparumslii ruaponns kapOuaa
Kanpus. OOpaTUMBIN TUAPOIHU3 COJEH pa3IMYHOrO THIIA.

Jlabopamopnwvie onvimel. lictibiITaHuE pPacTBOPOB KHUCIOT HWHIMKATOPaAMH.
B3anMopelicTBue MeTanjIoOB € KHCJIOTaMUd. B3amMoJelcTBHE KHCIOT C OKCHIaMU
METauIoB. B3aMMonencTBUE KHUCIOT € OCHOBaHUSAMM. B3auMonencTBue KHUCIOT C
COJISIMH.

HcnblTanue pacTBOpPOB IIENIOYEH HHAMKATOpaMHU. B3anMoIenCTBHE WIENOUYEH C
consiMu. PaziioxeHne HepacTBOPUMBIX OCHOBAHHUI.

B3aumopeiictBue coneir ¢ meramuiaMu. B3auMoaencTBUE COJIE APYr C JPYTrOM.
['mpponus cosiei pa3IMYHOIO THIIA.

Ilpogunvusie u npogheccuonanvro-3nauumole 311eMeHMbl COOEPHCAHUSL.
[IpaBuna paz0aBineHuss cepHOM KHCIOTHL. Mcmonb3oBaHWEe CEpPHOM KHUCIOTHI B
IIPOMBILIIEHHOCTH. EfKKe 1m1enoun, uX UCIoIb30BaHUE B POMBIIUICHHOCTH. ['ammenas u
HeraleHasi U3BeCTb, UX MPUMEHEHHUE B CTpouTeNbCcTBE. ['UIIC U anedacTp, THIICOBaHUE.

ITonstue o pH pactBopa. KuciiorHas, menouHas, HEUTpaabHas Cpelibl paCTBOPOB.

1.6. XumMu4yeckue peakuuu

Knaccugukayua xumuueckux peaxyuii. Peakuuy COEAUHEHMs, Pa3JIOKECHMUS,
3amernienus1, oomena. Karanurtuueckue peakiun. OOpaTuMble 1 HEOOPATUMBIE PEAKIIHH.
['OMOreHHbIE M TETEepOreHHbIE pEaKUUU. OK30TEPMHUYECKHE M SHIOTEPMUYECKUE
peakimu. TernnoBoi 3P pexT Xxumudeckux peakuuid. TepMoxuMuyeckue ypaBHEHHUS.
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OKuciumenvHo-60cCmMano8umenbHbvle  PeaKyuu. CreneHb  OKHUCIJICHHUS.
OxucnuTenb U BOCCTaHOBIeHUE. BoccTaHoBUTEND M OKHCIIeHHE. MeTo ] 3JeKTPOHHOTO
OanaHca JJisl COCTaBIICHUS YPaBHEHHUH OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEaKIU.

Ckopocmb xumuueckux peakyuii. IIoHATHE O CKOPOCTH XMMHUYECKUX PEAKIIUM.
3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIUN OT pa3iudHbIX (AKTOPOB: MPHUPOIBI
pearupymommx  BEUIECTB, WX  KOHIIGHTpPAIMH,  TEMIIepaTyphl,  IOBEPXHOCTHU
CONPUKOCHOBEHHUS U UCTIOB30BaHUs KaTaIM3aTOPOB.

Oopamumocms xumuueckux peakyuii. OOpaTuMble U HEOOPATUMBIE PEAKIIMH.
XVWMHUYECKOE PABHOBECHE U CITOCOOBI €0 CMELIEHUS.

Jlemoncmpayuu. Ilpumepbl HEOOPATUMBIX peaKIUd, UAYIIUX C OOpa30BaHHEM
ocajika, ra3a WJIW BOJbl. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT MPHUPOJbI Pearupyroumx
BelllecTB. B3ammopeiicTBUe pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMu TUOCYJb(ara
HAaTpUsl pPa3auYHOM KOHUEHTpauud U TeMIeparypbl. Mopenb KUIAIIETO CJIOS.
3aBUCUMOCTh CKOPOCTHM XHMMHYECKOM peakuuu OT MPUCYTCTBHS Karajauzaropa Ha
IpUMEpE pa3lIoKEHUE MEpPOKCHUIa BOAOPOJA C TNOMOIIBIO JOHOKCHAA MapraHia u
Karana3pl. Mojenb anekTposuzepa. Mozenb 3J€KTPOJIM3HON BaHHBI ISl MOJY4YECHUS
aNIOMUHUSL. MoJenb KOJJOHHBI CHHTE3a aMMHAKa.

Jlabopamopnvie onvimpl. Peakuus 3aMelleHUs] MEIU JKEJIE30M B PacTBOpE
MeAHoro Kymopoca. Peakmum, maymme ¢ oOpa3oBaHMEM oOcajika, ra3a WA BOJBIL.
3aBUCUMOCTh CKOPOCTH B3aWMOJCHCTBUSI COJISTHOM KHCIOTBI € METaJllaMH OT UX
MPUPOJIbI. 3aBUCUMOCTh CKOPOCTU B3aUMOJCHCTBUSI IIMHKA C COJITHOW KHCJIOTOH OT ee
KOHIIGHTpallui. 3aBUCUMOCTh CKOPOCTH B3aumojerctBus okcuga menu (II) ¢ cepnoit
KHUCJIOTOM OT TEMIEPATYPBHI.

Ilpoghunvnvie u npogheccuonanvro-3nauumole I1emMeHmbl COOEPHCAHUA.
[TonsiTne 00 o2mekTposvze. DIEKTPOJIM3  PACIIABOB. DJEKTPOJIU3  PACTBOPOB.
DIIEKTPOIUTUYECKOE TOJIyueHUE amoMuHud. [IpakTuueckoe NMpUMEHEHHUE 3JEKTPOIH3a.
[NanpBanoMUTacTUKA. ["anpBaHOCTETMs. PadmHUpOBaHNE IBETHBIX METAJUIOB.

Karanmu3. ['oMOreHHele W  TreTepOreHHbIE  KaTtaiu3aTopbl.  [IpoMOTOpHL.
Karamutuaeckue sip1. UTHTHOUTOPBI.

[Ipou3BOACTBO aMMHaKa: ChIphE, annapaTypa, HaydHble IPUHUUIBL. 1.7. MeTauib

U HEMETAJJIbI

Memannpl. OCOOEHHOCTH CTPOCHUS ATOMOB M KpUCTAII0B. PU3nuecKkue CBOMCTBA
MetauioB. Kiaccudukanuss MeETalJIOB MO Pa3IMYHBIM TMPU3HAKAM. XHUMHUYECKHUE
CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKHUN s/l HAPSKEHUM MeTauioB. MeramuiorepMus.

O6mue crnocoObl  monyueHus  MetauioB. [loHsATHE O  MeTaTyprum.
[TupomeTamnyprusi, THAPOMETAIYPrUuss W djiekTpomeTautyprus. CruiaBel 4YepHbIE U
L[BETHBIE.

Hememannvi. OcoOEHHOCTH CTpOEHUs1 aTOMOB. HemeTasuibl - mpocThie BELIECTBA.
3aBUCUMOCTh CBOMCTB TaJIOTEHOB OT HUX IMOJOXKEHHUS B TIEPUOJIUYECKOU CHUCTEME.
OkucnutenbHble U BOCCTAHOBUTEIbHBIE CBONCTBA HEMETAJJIOB B 3aBUCUMOCTH OT HUX
MOJIOKEHUS B PANLY DJIEKTPOOTPUIIATEILHOCTH.

Hemoncmpayuu. Komnexkuuss  MmeTauioB. B3auMonencTBue  METALUIOB €
HeMeTallaMu (Kese3a, [IMHKAa U aJIFOMHUHUS C CEpPOM, aIFOMHUHUS C HOJOM, CYPbMBI C
XJIOPOM, TOPEHHE Kelie3a B Xjiope). [ opeHrne MeTamioB. ATIOMUHOTEPMHUS.
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Komnmeknust HemertaymoB. ['openme HemetamuioB (cepwl, Qocdopa, yris).
BeITecHeHe MeHee aKTHBHBIX TaJOr€HOB M3 PACTBOPOB HMX cCoOJiel Oojiee aKTHBHBIMHU
raJJOTCHAMH.

Mogens TPOMBINIUICHHOW YCTAaHOBKH JUISI TIPOM3BOJICTBA CEPHOM KHCIIOTHI.
Mogaens meun Ui 0OXKWTa W3BECTHsAKA. KOJJICKIIMU TPOMYKIUH  CHIMKATHON
MIPOMBIIIIIICHHOCTH (cTeKa, ¢papdopa, pasHca, IeMEHTa pa3IMYHBIX MapoOK H JIp.)

Jlabopamopnvie onvimoei. 3akanka ©u OTIycK crand. O3HAKOMIIEHHE CO
CTPYKTypamu ceporo u 0enoro uyryHa. Pacno3naBanue pyJ sxenesa.

Ilpakmuueckue 3anamus:

[Tonyuenne, coOupanue u pacro3HaBaHUE Ta30B.

Pemmenue skciepuMeHTaTBHBIX 33/1a4.

Ilpoghunwvnvie u npogheccuonanvro-3nauumoie r1eMeHmbl COOEPIHCAHUA.

Koppo3us MeTamioB: XuMu4eckasi 1 2JEKTPOXUMUYECKas. 3aBUCUMOCTb CKOPOCTH
KOPPO3HHU OT YCIIOBHH OKpyxarolei cpensl. Kinaccupukanns Koppo3uu METaIOB 10
pa3nuyHbIM npu3HakaM. CriocoObl 3alIUTh METAUIOB OT Koppo3uu. [IponsBoacTeo
YyI'yHa U CTaJIH.

[Tonyuenne HeMeTamyioB (PaKIMOHHOM MEPErOHKOM JKHMJIKOrO BO3AyXa H
AIIEKTPOJIN30M PACTBOPOB MIIM PACIUIABOB 3JIEKTPOJIUTOB.

CunukaTHast IPOMBIIIIIEHHOCTh. [ IpOn3BOACTBO CEPHOM KUCIIOTHI.

2. Opranuyeckasi XuMusi

2.1. OcHoBHbIE TOHATHS OPraHUYecKOli XUMHHM W TeOPHA CTPOEHHA
OPraHuYecKUuX CoOeTUHEHU I

Ilpeomem opzanuueckoii xumuu. IIpupoHbie, ICKYCCTBEHHBIC U CUHTETUYECKHUE
opraHuyeckue BeimecTBa. CpaBHEHHUE OPraHUUYECKUX BEIIECTB C HEOPraHUUYECKUMHU.

BanentHocth. XuMHUECKOE CTpPOCHHE KaK TOPSIOK COCIWHEHUS aTOMOB B
MOJIEKYJIbI TI0 BaJICHTHOCTH.

Teopua cmpoenus opzanuuyeckux coeounenuit A.M. Bymnepoea. OCHOBHbIE
MOJIOKEHUS TEOPHUH XHUMHUYECKOro CTpoeHus. M3omepus u wu3oMmepbl. XUMHUUYECKUE
GbOopMyIBI M MOJIETTH MOJIEKYJI B OPTaHUYECKOW XUMUMU.

Knaccugukauua opzanuueckux eewjecme. Knaccudukanuss BemIecTB IO
CTPOCHHIO YIJIEPOJHOTO CKEJeTa W HaIW4ui0 (PYHKIMOHAIBHBIX rpymm. ['omonoru u
romosnorusi. Hauana nomenkiatypsr IUPAC.

Knaccugpukayus peaxkuuil 6 OpP2aHUYEeCcKoll xumuu. Peakuuun
MPUCOECTUHEHUS (runpupoBaHusi, rajJjoreHUPOBaHUs, TUAPOrajoreHUpPOBaHUS,
TUAPATALIIN). Peaxiuu OTILETIICHUS (merugpupoBaHus,
JNETUApOraJIorTeHUpOBanusA,  Jeruaparanuu).  Peakuum — 3amemieHus.  Peakuuu
M30MEepHU3alUu.

Hemoncmpayuu. Mopenu MOJEKyJl TOMOJOTOB M H30MEPOB OPraHMYECKUX
coequHeHnil. KauecTBeHHOE OOHapyXeHHE yriepoja, BOAOPOJa M XJOpa B MOJEKyJax
OpPraHUYECKUX COECTUHEHU.

Jlabopamopnwie onvimobi. VI3roTOBIEHHWE MOJENEN MOJEKYJ OpPraHUYEeCKUX
BELIECTB.
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Ilpogpunvnsie u npogheccuonanvro-3nauumole 31eMeHMbl COOEPIHCAHUA.
[TonsiTue o cyOctpare u peareHTe. PeakuMu OKHUCIEHUSS M BOCCTAHOBJICHUS
opranuueckux BemiecTB. CpaBHeHHE KiacCU(UKAIMK COSAUHEHUN M KiIaccUuPUKAIUU
peakiuii B HEOPraHUYECKOW U OPTAaHUYECKON XUMHUHU.

2.2. ¥Yri1eBoa0poJbl H X NPUPOJIHbIE€ HCTOYHUKH

Anxanel. AnKaHbl: TOMOJOTUYECKHUIN Psil, ©30MEpPUs M HOMEHKIIATypa ajlKaHOB.
XVWMHYECKHE CBOMCTBA aJKaHOB (METaHa, 3TaHAa): FOPEHHUE, 3aMEIICHUE, Pa3JIoKEHHE,
nerujpupoBanue. [lpumenenne agkaHoB Ha OCHOBE CBOICTB.

Ankensl. DTUIICH, €T0 TONYUYCHHUE (JIETUIPUPOBAHUEM ITaHA, JCTOIUMEpU3auen
NOJIUATHIIEHA). ["oMostornueckuii pan, M30MepHsi, HOMEHKJIaTypa aJKEHOB.
XVWMHYECKHE CBOMCTBA 3TUJIEHA: TOPEHHME, KAUECTBEHHbIE peakuuu (00eclBEYMBaHUE
OpoMHOW BOJBI M pacTBOpa I€pMaHraHara Kajus), THUApaTalys, MHOJIUMEpHU3ALUS.
[IpuMeHeHne 3TUIeHa Ha OCHOBE CBOMCTB.

Jluenwvt u kayuyku. lloHdaTHEe O NHWEHAX KaK yIJIEBOJOPOJAX C ABYMS JABOMHBIMHU
cBsa3siMu. ComnpspKeHHBIE JUEHbl. XUMHUYECKHEe CBOicTBa OyraaueHa-1,3 u u3ompeHa:
oOeciiBeunBaHne OpPOMHON BOABI W TMOJMUMEpU3alUs B Kayuyku. HarypanbHblii u
CUHTETUYECKHE Kayuyku. Pe3una.

Anxkunvi.  AnetuneH.  XMMHMUYECKHME  CBOWCTBAa  alETWIEHA:  TOPEHHE,
oOecuBeunBaHne OpOMHOM BOJbI, MPUCOEAMHEHHM XJIOPOBOJOPOJAa W THUApaTalus.
[IpuMeHeHue aneTHiIeHa Ha OCHOBE CBOMCTB. MeXKI1accoBast N30MEPHS C AIKaIUECHAMH.

Apenwl. benzon. XumMuueckue cBOilCTBa O€H30J1a: TOPEHUE, PEAKIUN 3aMEeIleHUs
(ranoreHupoBanue, HUTpoBaHue). [I[puMenenne 6eH3051a HAa OCHOBE CBOMCTB.

Ilpupoonvie ucmounuku y2ieeo00opooos. 11pupoaHelil ra3: cocTaB, IPUMEHEHHE
B KaU€CTBE TOILIMBA.

Hedtb. CoctaB u nepepaborka Hepru. [leperonka nedru. HedrenpoaykTsi.

Jemoncmpayuu. T'openue MeraHa, dTWIEeHA, areTuieHa. OTHOIIEHHE METaHa,
ITUJICHA, alleTWIeHa W O€H30Jla K pacTBOpaM IEpMaHraHata Kajlusi U OpOMHOH BoOje.
[TonyyeHne oTuieHa peakuMeW AeruapaTaluy 3TaHoja, aleTWIEHAa - THAPOJIN30M
KapOuga kanmpiusi. PasnmoskeHue Kaydyka NpU HarpeBaHWU, WCIBITAaHUE MPOAYKTOB
pasloKeHUsT Ha HemnpeaenbHOCTh. Koymekius o0pa3noB He)TH W HEPTEIPOTYKTOB.
Komnekuuns «KameHHBIN yroibs 1 IpOAYKIHSI KOKCOXUMUYECKOTO MPOU3BOICTBAY.

Jlabopamopnsie onwvimpl. O3HAKOMIIEHHE C KOJUIEKIMEeW oOpa3lnoB HePTH U
NpOAYKTOB ee mnepepaboTku. O3HaKOMJIEHHE C KOJUIEKIMEH KaydyykoB WU oOpa3uamu
W3EJUI U3 PE3UHBI.

Ilpogpunvnvie u npogheccuonanvHo-3Hauumple INEMEHMbL COOEPHCAHUA.
[IpaBuno B.B. MapkoBuukoBa. Kiaccudukanuss ©  Ha3HaueHHE  KaydyKOB.
Knaccudukanus n HazHauenue pe3uH. Bynkanuzamus kaydyka.

[Tonyyenue aneruneHa MUPOIM30M MeTaHAa M KapOWIHBIM criocoOoM. Peaxiius
NOJIMMEpHU3alui BUHWIXJIO0pHUAA. [[oaMBUHUIXIOpUA U €ro npuMeHeHue. Tpumepusanus
alleTHIeHa B OEH30I.

[Tonatue 00 okcrpakuuu. BoccranoBinenue HUTpoOeH30/la B AHWIIUH.
I'omonornueckuit psn apeHos. Tosryos. Hurposanue tonyona. Tporui.

OcHOBHbBIE HaIpaBJICHHs MPOMBILUICHHON NepepaboTKH MPUPOIHOTO ra3a.

[TonyTHBIN HeTsIHOM Ta3, ero nepepadboTKa.
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[Tpomieccsl  mpoOMBINIUIEHHONW — TepepaboTKu  HePTH: KPEKHHT, pPU(OPMUHT.
OxTaHOBOE YNCII0 OEH3MHOB M LIETAHOBOE YUCIIO AU3EJIbHOI0 TOIIIMBA.

Kokcoxummuueckoe npou3BOJICTBO U €0 MPOTYKIIHSL.

2.3. Kucaopoacoaepxamye OpraHudecKue coenHeHn s

Cnupmui. Ilonydyenue staHona OpoXXEHMEM IIIOKO3bl U THApaTalMed ITHIICHA.
I'mapokcunbHas rpynna kak GyHkiuoHanabHast. [loHATHE O mpeaenbHBIX OJHOATOMHBIX
cnuprax. XMMHYECKHE CBOICTBA 3TaHOJIAa: B3aMMOJECHCTBUE C HATpHEM, oOpa3oBaHUE
IPOCTBIX U CIIOKHBIX 3(QHPOB, OKUCIIEHUE B aJIbACTU.

[IpuMeHeHne »JTaHOJNAa HAa OCHOBE CBOMCTB. AJIKOrOJIM3M, €ro TMOCJIEACTBUS U
peaynpexIcHuE.

['nuiuiepyH Kak MpeACTaBUTENb MHOTOATOMHBIX crupToB. KadecTBeHHas peakius
Ha MHOTOAaTOMHBIE CrIUPTHI. [IpruMeHeHue riuiepuHa.

Denon. dusnueckne W XUMHUYECKHE CBOWCTBa ¢eHoma. B3ammHOe BIHsSHUE
aTOMOB B MoJIeKysie (eHoma: B3aMMOACHCTBHE C TUAPOKCUIOM HATpUs U a30THOM
kuciotoi. [Ipumenenure peHosa Ha OCHOBE CBOMCTB.

Anvoezuowt. [TonsatTne 00  ampaerugax.  AJpAerugHas  Trpymnma  Kak
dbynkimonanbHas. DopManabAeTu] U €ro CBONCTBA: OKUCJICHHE B COOTBETCTBYIOIIYIO
KHCIIOTYy, BOCCTaHOBJIEHHME B COOTBETCTByIOLIMN crnuptT. IlonmydeHue anbaerugoB
OKHCJIEHUEM COOTBETCTBYIOIIUX CIUPTOB. [Ipumenenue gopmainbpaeruia Ha OCHOBE €0
CBOJCTB.

Kapoonoevie kucnomewl. llonstue o kapOOHOBBIX KucioTax. KapOokcunbHas
rpymnmna kKak (QyHKIHOHAJIbHAsA. ['OMOJOTHYECKH psJ MpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCTOT. [lomyueHne KapOOHOBBIX KHCJIOT OKHCJIECHHUEM aJibJCTUJIOB.
XVWMHUYECKHE CBOWCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOICTBA € MHMHEpaIbHBIMU
KUCTIOTaMH M peakius srepudukanuu. [IpruMeHeHne yYKCYCHOM KHUCIOTHI Ha OCHOBE
CBOWCTB. BrIcime KUpHbIE KUCIOTHI HA IPUMEPE MAIIbMUTUHOBOM U CTEAPUHOBOM.

Cnoicuvte 3pupor  u  scupol. llomydeHue CIOKHBIX d3(QHUPOB peaKIHUEH
srepuuxanuu. CiaoxHble 3QUPHl B NMPUPOJE, MX 3HaueHue. [IpuMeHeHue CIOXKHBIX
3(UPOB HA OCHOBE CBOMCTB.

Kupwl kak cnoxusie 3¢upsl. Kmaccudukanus xupoB. XUMHUECKHE CBOWCTBA
JKUPOB: THAPOJIM3 U TUIPUPOBAHUE KUAKUX KUPOB. [IprMeHEeHHE >XHPOB Ha OCHOBE
CBOICTB. MbL1a.

Yeneeoow. Yrneronnl, ux knaccudukanms: MOHOcaxapuabl (TII0K03a, GpyKTO3a),
Jqucaxapubl (caxaposa) u moiaucaxapuibl (Kpaxmal U HeJUTi003a).

['mroko3a - BeecTBO ¢ IBOMCTBEHHON (QyHKIMEH - allbJerHI0CIUPT. XUMUYECKUE
CBOMCTBA TJIFOKO3BI: OKHCJICHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpOWMT,
criuptoBoe Oposkenue. [IpuMeHeHne rTF0KO3bl HA OCHOBE CBOMCTB.

3HaueHWe YIJIEBOJOB B KMBOW MpPUPOAE W B KU3HU deloBeka. l[loHsTue o
peakuMsaX TMOJMMKOHJEHCAlMM W THAPOJIM3a Ha MpPUMEpPEe B3aUMOIPEBPAICHUN:
ITJIIOKO3a ----- > [oJucaxapum.

Jlemoncmpayuu. OxucieHue cnupta B anpiaeruj. KauecTBeHHbIE peakluud Ha
MHOTOQTOMHBIE CUPThl. PacTBOoprMOcTh peHONa B BOJie NIPU OOBIYHON TeMIlepaType u
npu HarpeBaHuu. KauecTBeHHble peakumu Ha (eHos. Peakmus cepeOpsHOro 3epkana
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IBJIETU/IOB W TIIOKO3bl. OKHCIIEHUE aJbJCTHUIOB U TIIOKO3bI B KHCIOTY C IOMOIIBIO
ruapokcuaa meau (I11). KauectBennast peakius Ha kpaxmail. Komnekius 3pupHBIX Maced.

Jlabopamopnovie onsimol. PacTBopeHNE TIIMIIEPHHA B BOJC W B3aUMOJICHCTBHE C
rugpokcugoM wmeau (I1). CBoiicTBa YKCYCHOW KHCJIOTBI, OOIIME CO CBOMCTBaMHU
MUHEpAIBHBIX KHCIOT. Jl0Ka3aTenbCTBO HEMPENEIbHOTO XapaKTepa J>KUAKOTO J>KUPA.
B3aumopelictBue TIIOKO3bI M caxapo3el ¢ ruapokcuaoM wmemu (I1). KauectBennas
peaxius Ha Kpaxmal.

Ilpogunvnsie u npogheccuonanvHo-3HauuMble I1EMEHMbL COOEPIHCAHUSL.
MeTuoBBIN CIUPT U €r0 UCIOJIb30BAHUE B KAUECTBE XUMUUYECKOTO ChIPbs. TOKCHYHOCTH
METaHoJa U MpaBWiia TEXHUKU O€30MaCHOCTU MpHU paboTe ¢ HUM. DTUIICHIJIMKOIb U €T0
npuMeHeHne. TOKCUYHOCTh ATWICHTJIMKOJA U TpaBUiia TEXHUKH O€30MaCHOCTU MpHU
paboTe ¢ HUM.

[Tonydyenne ¢eHona U3 MPOIYKTOB KOKCOXMMHYECKOTO IPOM3BOACTBA U U3
OeHzorna.

[TonukonaeHcauus dbopmanpaeruaa c benonom B
dbenomodopManpAeTUIHYIO cMONy. Alnetanbaerui. lloHATHE O KETOHAaX Ha MpuUMepe
aneroHa. [[pumeHeHune aleToHa B TEXHUKE U MPOMBIILIEHHOCTH.

MmuorooOpa3ue kapOOHOBBIX KHCIOT (IlaBesieBas KUCJIOTa Kak JBYXOCHOBHaf,
aKpUIJIOBasi KUCIIOTA KaK HempeenbHasi, OeH301Has KHCIOTa KaK apoMaTH4ecKas).

[InenkooOpa3yromue macia. 3aMeHa KUPOB B TEXHHUKE HEMHULIEBBIM ChIPbEM.
CHUHTETHYECKHE MOIOIIUE CPEICTBA.

MonouyHokucnoe OpoxeHue riaoko3bl. KucioMmonounsie npoayktsl. CUiocoBaHuE
KopMOB. HutpoBanue nemntonossl. [IupoxkcrimH.

2.4. A3oTcoaep:kamue oprannieckue coefuHenus. loammepnbl

Amunpl. Tlonarue 06 amuHax. Anudarudeckue aMuHbL, UX Kiaccuduxanus u
HOMEHKJIaTypa. AHWJIMH, KaK OpraHudeckoe ocHoBaHue. llomyueHue aHunIMHaA U3
HUTpoOeH3o0a. [IpuMeHeHe aHuIMHA Ha OCHOBE CBOMCTB.

Amunokuciomesl. AMHHOKHCIIOTHI Kak amdoTepHble TUGYHKIMOHAIbHBIE
OPraHUYECKUE COECAUHEHHS. XMMHUYECKHE CBOMCTBA aMHUHOKHMCIIOT: B3aUMOJIEMCTBHE CO
niesioyaMu, KUCJIOTaMu U JAPYr ¢ Apyrom (peakuusi nonukoHaeHcauuu). llentuanas
CBA3b M nonunentubl. [l[ppyMeHeHne aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

benxu. llepBuuHas, BTOpUYHAs, TPETHUYHAsl CTPYKTYphbl O€IKOB. XHUMHYECKUE
CBOIICTBa OENKOB: TOPEHUE, ACHATYpALMsl, THIPOJIN3, LIBETHbIE peakuuu. bruosornyeckue
byHKIMU OETKOB.

Ionumepwr. benku u noaucaxapuabl Kak OMONOIUMEPBI.

IImactmacceel.  IlomyyeHue  moaMMeEpoB  peakUMeEd — MOJMMEpU3alMUd U
MOJIMKOH/ICHCAIUH. TepmoruiacTuuHbIE u TEPMOpPEAKTUBHBIC MJIaCTMACCHI.
IIpencraBurenu miacTMace.

Bonokna, ux knaccuduxarnus. [lonydenue BomokoH. OTenbHbIC MPEACTABUTENN
XUMUYECKUX BOJIOKOH.

Jemoncmpayuu. B3anMoneicTBHE aMMHaKa M aHWJIMHA C COJITHOM KHCJIOTOM.
Peakius annnuHa ¢ 6pomMHO# Booil. Jloka3aTensCTBO HAMWYMS (PYHKIMOHAIBHBIX TPYIIT
B pacTBOpax aMHHOKUCIOT. PacTBopenme u ocaxnenue OenkoB. LIBeTHble peakuuu
0enkoB. ['opeHne NTUYLEro nepa v MepcTIHON HUTH.
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Jlabopamopnste onvimel. PactBoperne 6enkoB B Boje. OOHapyxeHHe OEIKOB B
MOJIOKE M B MSICHOM OynboHe. [leHaTypaiusi pacTBopa Oellka KypHHOTO SHIa CIIUPTOM,
pacTBOpaMH COJICH TSHKEIBIX METAIJIOB U TIPY HarPCBaHHH.

Ilpakmuueckue 3anamus:

Pemenne skcniepruMeHTaIbHBIX 33729 Ha UICHTH(UKAIINIO OPTaHHYECKUX

coennHeHuM. Pacro3HaBaHue miacTMace U BOJIOKOH.

Ilpogunvusie u npogheccuonanvro-3nauumole I1€MEeHMbL COOEPIHCAHUA.
AMUHOKAIIpOHOBast KUCIOTa. KanpoH Kak mpeicTaBUTe b MOJIMAMHUIHBIX BOJIOKOH.
Hcrionb3oBanue ruiposu3a OeIKOB B IMPOMBINUICHHOCTH. [10MMBUHIITXIIOPH,
nosmrerpadTopaTriieH (Tedion). denonodopmalbaeruaabie miactMaccsl. Lemtymon.
[TpoMBITITIEHHOE TPOU3BOACTBO XUMHUECKUX BOJIOKOH

KoJsimyecTBO 4acoB Ha OCBOEHHE MPOrPaAMMbI AU CHUIIUHBI:
MaKCHMaIbHOU yueOHON Harpy3ku oOyuatoierocs 1174acos.
OO0s3aTenbHast ayIUTOpHAs yueOHas Harpy3ka 78 4acoB

B TOM YHCIIe JJa0OpaTOpHbIE U TpaKkTHueckue 3auaTtus 20 yacos
KOHTpPOJIbHBIE padOThl 2 yaca;

CamocTtosrenbHas pabora o0yyatomierocss 39 yacos
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2. TeMaTnueCcKM# IJIAH

Koin-Bo
naboparop Kou-80
Kon-Bo HO- 4acosB
Kos-Bo
Nor/ 4acoB MpaKkTU4iec BHEAYAUTOPH
o11 .
0 HaumenoBanue pa3ienoB u TeM ayoUTOpH | KUX pabor, KOHTPO oit
BIX YPOKOB JIBHBIX | C@MOCTOSTEN
3aHATHA | pa3BUTHUI pa6oT bHOU pabOThI
peun CTYJICHTOB
U T.J.
1 Brenenue 1
1. O0mas u HeopraHm4yeckas 1
P 43 10 22
XUMUSA
2 OCHOBHBIC TIOHITHUS U 3aKOHBI 5 3
Ilepuonuueckuii 3aKOH U
NEepUOIUYECKasl CUCTEMa
3 P 6 1 3
XUMHUYECKHX 3JieMeHTOB [[. 1.
MeneneeBa 1 CTpoeHUE aToOMa
4 Crpoenue BemiecTBa 8 1 4
Bopna. PactBopsl.
5 ONEKTPOIUTHYECKAS 5 1 2
JUCCOLMAIUS
6 Knaccugukaius HeopraHn4eckux 6 1 3
COEIMHEHMUH U UX CBOMCTBA -
7 XUMHUYECKUE PEAKIUU 6 2 1 3
8 MeTaninl 1 HeMETaJlJIbl 7 4 4
2. Opranuyveckasi XUMHS 32 10 17
OCHOBHBIE NOHATHUSI OPraHUYECKOM 5
9 XHUMHUH U TEOPHs CTPOCHUS 1 2
OpraHUYEeCKUX COCIUHEHUM
10 YrieBo1opoabl U UX IPUPOIAHBIE 9 5 s
HMCTOYHHUKHU B
11 Kucnopoaconepxamue 9 4 >
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OpraHn4CeCKUC COCIUHCHUA

1 A3oTcoepKalliue OpraHuyecKue 9 3 s
coenuHeHus. Ilonmmmepst B
13 JubdepeHnnpoBaHHbIii 3a4eT 2
HUroro 78 20 39

[Ipomexxyrounas arrecramnus B Gopme auddepeHIIupOBAHHOIO 3a4eTa

MakcuManbHas yqe6Ha>1 Harpys3ka CTYACHTOB IIpW HU3YUYCHHUH JUCHUILIIMHBI COCTABJIACT

qaCcoB

11
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3. TPEBOBAHMS K YPOBHIO ITIOAI'OTOBKHU

B pe3ynbraTe u3yueHus: yaeOHON AUCHUIIINHBL «XUMHUS» 00yUYaIOUIUIICs TOKEH:

3HATH/IIOHUMATh.

Ba)KHelilMe XMMHYeCKHe MOHSITHS: BEIICCTBO, XMMHUYECKUN IJIIEMEHT, aTOM, MOJIEKYIa,
OTHOCUTEIIbHBIC aTOMHAs M MOJIEKYJIIpHAs. MacChl, MOH, aJUIOTPOIHS, H30TOMBI, XHMHUYECKasI
CBSI3b, JJIEKTPOOTPUIATEILHOCTb, BaJ€HTHOCTb, CTENEHb OKHUCIIEHUS, MOJb, MOJSIpHAs
Macca, MOJSIpHBIH 00beM ra3000pa3HBIX BEMIECTB, BEHIECTBA MOJICKYSIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS, PACTBOPDI, SJEKTPOIUT U HEIIEKTPOIIUT, SICKTPOIUTUYECKAS
JUCCOLIMAIUS, OKUCIUTEIh U BOCCTAHOBHUTENb, OKHUCICHHE M BOCCTAHOBICHHE, TEIJIOBOMN
3¢ dexT peakiuu, CKOPOCTh XMMHYECKOH peakluu, KaTalu3, XMMHUYECKOe paBHOBECHE,
YIIICPOIHBIN CKeNeT, QyHKIIMOHAIBHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

OCHOBHbIE 3aKOHbI XMMHH: COXPAaHEHHUS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa BEIIECTB,
[lepuoanueckuii 3akon [[.. Menneneena;

OCHOBHbIE TEOPHUM XHUMHH; XUMHUYCCKOW CBSI3U, DJICKTPOIUTHYECKOW JIHCCOIUAIIVH,
CTPOCHUS OPTAaHUYCCKUX U HEOPTAHUUYECKUX COCJTMHCHUN;

Ba)KHelillIMe BellecTBA M MATePHAJIbI: BaKHEUIIINE METAJUTBl U CIUIABbI; CEpHAsi, COJISHAS,
a30THasi W YKCYCHas KHUCJOTHI, OJIarOpOJHBIE Tasbl, BOAOPOJ, KHCIOPOJ, TaJIOTeHBI,
[ICJIOYHBIC METAJUTBl; OCHOBHBIC, KHUCJIOTHBIC M aM(pOTEpPHBIC OKCHUIBI M THIPOKCHIIBI,
[IENIOYUM, YIJIEKUCIBIM U yrapHbId ra3bl, CEPHUCTBHIM ra3, aMMuak, BOJAa, MPHUPOJHBIA ras,
METaH, 3TaH, JTWICH, alleTWICH, XJIOPHJ HaTpws, KapOOHAT W THUAPOKAPOOHAT HATPHUS,
KapOoHaT U ¢ocdaT Kaablys, OSH30J1, METAHOJ M 3TAHOJI, CIIOXKHBIC d(PUPHI, )KUPHI, MbLIA,
MOHOcaxapuabsl (IJIIOKO3a), Jucaxapuabl (caxaposa), Tmoimcaxapuibsl (Kpaxmail U
LEJUTI0N03a), AaHUJINH, aMHUHOKHUCIIOTHI, OENTKH, UCKYCCTBEHHBIE U CUHTETUYECKHE BOJIOKHA,
Kay4dyKH, TUTACTMACCHI;

yMeTh:

Ha3bIBATh: U3YUYCHHBIE BEILIECTBA IO TPUBUAIIBHOW WJIM MEXIYHAPOIHOW HOMEHKJIIATYPE;
onpeae/siTh: BAJIEHTHOCTh U CTEIEHb OKUCICHUS XUMUUYECKUX 3JIEMEHTOB, TUIT XUMHYECKON
CBSI3U B COCMHEHMSX, 3apsj HOHA, XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
Y OPTaHMYECKUX COEIMHEHUM, OKUCIHUTENb U BOCCTAHOBUTENb, IPUHAIIEKHOCTh BELIECTB K
pPa3HBIM KJIacCaM HEOPTaHUYECKUX U OPraHUYECKUX COEAUHEHHIA;
XapaKTepu30BaTh: AJIEMEHTHl MallbIX MEPHOJIOB MO MX MojJokeHuto B llepuommueckoit
cucreme JI.I. MenaeneeBa;, oOmmue XWMHUYECKHE CBOWCTBA METAJJIOB, HEMETAJIIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHWYECKUX COEAMHEHUH; CTPOCHHE U
XUMHUYECKHUE CBOMCTBA U3YUEHHBIX HEOPTAHMYECKUX U OPTAaHUUECKUX COSTUHEHU;
O00BSACHATBH: 33aBUCUMOCTh CBOICTB BEHIECTB OT HX COCTaBa M CTPOEHUS, HPUPOAY
XUMHUYECKON CBSI3U (MOHHOW KOBAJIEHTHOM, METAJUIMYECKOW W BOJOPOJHON), 3aBUCUMOCTD
CKOPOCTH XMUMHYECKON PEAKIMU U MOJO0KEHUE XUMHYECKOrO PABHOBECHSA OT Pa3IMYHbBIX
(baxTOpoB;
BLINOJIHATH XHUMHYECKHH IKCIEPUMEHT: 0  pacrno3HaBaHUIO BaKHEHUIITHX
HEOPraHWYECKUX U OPraHUYECKUX COCTMHEHUI;
NPOBOAUTh: CAMOCTOSITENIbHBIN TMOMCK XUMHUYECKOW HH(POpPMAIMK C HCIOJIb30BaHUEM
Pa3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX W3JIaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); HWCIONB30BaTh KOMITBIOTEPHBIE TEXHOJOTHH I O00pabOTKH U
nepesayd XuMUIecko HHGOpMAIUHU U €€ IPEICTaBICHUS B Pa3INYHbIX (hopMax;
CBSI3bIBATh: N3YUYCHHBIA MaTEepUa CO CBOEH MPO(EeCCHOHATIbHOMN A TENHHOCTHIO;
peumiaTh: pacueTHBIC 3a7a4H 110 XUMUYECKUM (DOopMyJiaM U ypaBHEHUSIM;
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HCMO0JIb30BATh NPHOOPEeTEeHHbIE 3HAHUS U YMEHHUS] B NMPAKTHYECKOH JesiTeJIbHOCTH U
NIOBCEIHEBHOM KU3HU:

e Ui OOBSICHEHUS XUMHUECKUX SIBJICHHUH, MPOUCXOAAIIMX B TpuUpone, ObITYy U Ha
IPOM3BOJICTBE;

¢ OIpCACIICHHUA BOSMOXHOCTU MPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/If/’I B pa3JIMYHBIX YCIIOBUAX
" OLCHKH HX IIOCICACTBUU,

® DKOJIOTHYECKU TPAMOTHOT'O IOBEICHUS B OKPYKAOIIEH cpele;

® OIICHKH BJIMSHUS XUMHUYECKOTO 3arps3HEHHs OKpPYIKAIOIIeH Cpe/ibl Ha OpraHU3M YeJIOBEeKa U
JPYTHUE )KUBBIC OPTaHU3MBI,

e (eszomacHOro oOpamieHHus € TOPIOUYMMH M TOKCHYHBIMH BEIIECTBAMH M JIA0OPaTOPHBIM
000pyI0BaHUEM;

® [IPUTOTOBIICHHS PACTBOPOB 3aIaHHON KOHIICHTPAIMH B OBITY M Ha TIPOU3BO/ICTBE;

® KPUTHYECKOW OICHKH JOCTOBEPHOCTH XUMHUECKOW HMH(OPMAINK, ITOCTYIAIOIIEH U3 pa3HbIX
HUCTOYHHKOB.

4. KoHTpOJIb YPOBHSAI NOATOTOBKH

MaKeT KOHTPOJbHO-U3MEPUTEIBHBIX MaTephajoB (KOHTPOJIBHBIX pabOT, TECTOB IO TEMaM,
BXOJIHBIC U UTOTOBBIE paboThl), ( [Ipunoxkenue Nel)

Kpurepun HOpMBbI OlleHKH 3HAHMH :
O1eHKa YCTHOIO OTBeTa

Ounenka «5»:

* OTBET IOJIHBIA U ITPAaBUJIbHBIN HA OCHOBAHWH U3YYEHHBIX TEOPHIL;

* MaTepuai U3JI0)KEH B ONPEACICHHON JIOTUYECKON MOCIIEI0BATEIbHOCTH, IUTEPATYPHBIM
SI3BIKOM;

* OTBET CaMOCTOSITEIbHBIN.

Onenka «4»:

* OTBET MOJIHBIA U MPaBUJIbHBIN HA OCHOBAaHUH W3YYEHHBIX TEOPHIL;

* MaTrepHall M3JIOKEH B OINPEICICHHOW JIOTUYECKOW IMOCIEA0BATEIBHOCTH, MPU 3TOM
JIOTIYIIEHbl JIBe-TPH HECYIIECTBEHHbIE OLIMOKH, WCIPaBICHHbIE IO TPEeOOBaHHUIO
YUUTEIIA.

Onenka «3»:

* OTBET MOJIHBINA, HO MPHU ITOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEIOJHBIN,

HECBSI3HBII.
Onenka «2»:

* MpU OTBETE OOHAPYKEHO HEMOHMMAHUE YYallUMCsS OCHOBHOTO COAEpkKaHHs Yy4eOHOTO
MaTepuaia WIH JONYIICHbl CYIIECTBEHHBIE OIIMOKU, KOTOPBIC YYAIIMICS HE MOXKET
WCIIPaBUTH MPU HABOASIIMX BOIIPOCAX YUUTETIS.

OueHKa IKCnepuUMeHmanbHblX YMEHUIL
OrneHka CTaBUTCS HA OCHOBAaHHWM HAOMIOJMEHUS 3a YJallMMHUCA M MUCHMEHHOTO OTYeTa 3a
pabory.
Onenka «5».

* paboTa BBIMIOJIHEHA TMOJHOCTHIO W TPABWIBHO, CHACIIAaHBI MPAaBUJIbHBIE HAOTIONEHUS U
BBIBOJbI;

* DKCIIEPUMEHT OCYIIECTBIEH IO TUIAHY C YY€TOM TEXHHKH O€30MacHOCTH W TPaBUII
paboTHI C BElIeCTBAMU U 000PYIOBAHUEM;

* TIPOSIBJICHBI OpraHU3alMOHHO-TPYJOBBIE  YMEHHS (MoaIepKUBAIOTCA YHCTOTA
pabodero MecTa ¥ MOPsIIOK Ha CTOJIE, SKOHOMHO HCTIOIB3YIOTCSI PEaKTUBBHI).

Ouenka «4»:
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* paboTa BBHITIOJHEHA MPABUIBHO, CICNIaHbl MPABUIbHBIC HAOTIOACHHUS W BBIBOABI, HO MPHU
3TOM 3KCHEPUMEHT MPOBEACH HE MOJHOCTHIO UM JOMYIIEHbl HECYIECTBEHHbIE OLINOKHI
B pa0oTe ¢ BeliecTBaMu U 000pyI0BaHUEM

Ouenka «3»:

* pa0oTa BBINOJIHEHA MTPABHJILHO HE MEHEE YeM HAIOJIOBHHY WMJIH JIOIMYIEHA CYIIECTBEHHAs
omuOKa B X0JI€ KCIEPUMEHTa, B OOBSICHEHUH, B 0(DOPMIICHHH PAaOOThI, B COOJIIOICHUN
IPaBUJI TEXHUKU O€30MacHOCTH MpU paboTe ¢ BellecTBaMHU U 000PYJOBaHUEM, KOTOpas
UCTIPABIISIETCS. 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «2»:

* JIOTYIICHBI JIBE (M 00Jiee) CYIIEeCTBEHHBIC OMMOKHA B X0/I¢ SKCIIEPUMEHTA, B O0BSICHEHUH,
B oopmiieHUH paboThl, B COOMIOACHNUN MPAaBHJ TEXHUKH O€30MacHOCTU MpH pabdote ¢
BEIIECTBAMH W O0OPYZOBAaHHEM, KOTOPBIC YYAIIUHCS HE MOXET HCIPABUTh HaXKe IO
TpeOOBAHUIO YUUTEIS.

XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTHU
CTYAEHTOB

Cooeporcanue Xapaxkmepucmuka 0CHO8HBIX 81008 0eAMeNbHOCHU
00yuenus ooyuarowezoca (Ha yposne yueoHvlX Oelicmeuil)

Baskueiimmme » JlaBaTb omnpeneneHue U ONEPUPOBATH CIEAYIONIMMHU
XUMHUYECKUMHU MOHATUSAMU: BEILIECTBO, XUMUUECKHUH IEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAs U MOJIEKYJISIpHAsi MAacChl, MOH,
AJUTOTPOIIHSL, U30TOIIBI, XUMUYECKAsI CBSI3b, JIEKTPOOTPULIATENBHOCTD,
BaJICHTHOCTD, CTEINEeHb OKUCIIEHUS, MOJIb, MOJIIpHAsl Macca,
MOJISIPHBIA 00BeM ra3000pa3HbIX BEILECTB, BEIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJIIPHOTO CTPOEHMS, PACTBOPSI,
AIIEKTPOJIUT W HEIEKTPOJIUT,  DJJIEKTPOJIMTHYECKAss  JUCCOLMALNA,
OKHCJIUTEh M  BOCCTAHOBMTEIb, OKHCIEHHE W

XUMHUYECCKHue

IMOHATUSA

BOCCTAHOBJIEHHE, TETUIOBOM 3(h(PEKT peaklinu, CKOPOCTh XMMHUECKOMN
peaxiuy, KaTajlu3, XMMHUYECKOe paBHOBECHE, YTIIEPOIAHBIN CKENET,
(GyHKIMOHAIbHAs rpynna, U30MepHsi, TOMOJIOTHSI.

OCHOBHBIE [ ] dopMyIHpOBATH 3aKOHBI COXPAHEHHS MacChl BEIIECTB U
3AKOHEI XHMHAR MTOCTOSIHCTBA COCTABa BELIECTB.

| VY cTaHaBnMBaTh MPUYMHHO-CIIECTBEHHYIO CBSI3b MEXKY
COJIep’)KaHUEM ITHX 3aKOHOB M HAIMCAHUEM XUMUYECKUX (HOpMyI U
YpaBHEHUM.

m  YcTaHaBIMBATh HBOIOLMOHHYIO CYIIHOCTh MEHJEIEEBCKON U
COBpPEMEHHOU (GOPMYITHPOBOK Mepruoandeckoro 3akona J1.1.
Menneneena.

] OOBACHATD PU3NUECKUI CMBICT CHMBOJIMKH TTEPUOTAUECKON
Ta0IuUIel XUMUYecKux AeMenToB [[.1. MenneneeBa (HomMepoB

AJIEMEHTA, IepUO/Ia, TPYIIbI) U YyCTaHABINBATH MPUIHMHHO-

CIICACTBCHHYIO CBA3b MCXKAY CTPOCHUCM aTOMa U 3aKOHOMCPHOCTAMU

19




20

W3MEHEHUS CBOMCTB JIEMEHTOB M 00pa30BaHHBIX UMM BEIIECTB B
MeproIax U Tpymmax.

[ | XapakTepru30BaTh JIEMEHTHI MaJIbIX U OOJIBIITNX ITEPUOJIOB 110
MX TOJIOKEHUIO B epuoandeckon cucreme JI.1. Menneneena.

OcHOBHBIE

TCOPUHU XUMHHU

m  YCTaHaBIMBATh 3aBUCHUMOCTh CBOMCTB XMMUYECKUX BEILIECTB OT
CTPOEHUSI aTOMOB 00Pa3yIOMINX UX XUMHUYECKUX JIEMEHTOB.

] XapakTepru30BaTh BaXKHEUIIINE TUIII XUMUYECKUX CBS3EN U
OTHOCHUTEIIBHOCTb 3TOW TUIOJIOTHHU.

m  OOBICHATH 3aBUCHMOCTh CBOMCTB BEUIECTB OT UX COCTaBA U
CTPOEHHUSI KPUCTAINIMYECKUX PEIIETOK.

| @opMyIHpPOBATH OCHOBHBIE MOJIOKEHUS TEOPUU
ANEKTPOJUTUYECKON AUCCOLUALIMM U XapaKTEpU30BaTh B CBETE 3TON
TEOPHUH CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX COCTUHEHUM.

| @opMyIHpPOBATh OCHOBHBIE MOJOKEHUS TEOPUU XUMHYECKOTO
CTPOEHHUSI OPraHUYECKUX COCUHEHUN U XapaKTEpHU30BaTh B CBETE 3TOM
TEOPUHU CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHUM.

Baskneiinime
BellecTBa "

MaTepuaJibl

. XapakTeprus3oBaTh COCTaB, CTPOEHUE, CBOMCTBA, MOJYYEHUE H
npuMeHeHue BaxHeumux meramwioB ( IA u II A rpynm, amoMmuHus,
Kee3a, a B EeCTECTBEHHO-HaydyHOM mpoduie U HEKOTopbix d-
AJIEMEHTOB) U UX COCIMHEHUMN.

. XapakTepu3oBaTh COCTaB, CTPOEHUE, CBOWCTBA, MOJIy4YCHHE U
npuMmenenue Baxueimux HemetawwioB (VI A, VIIA, VIA rpynn, a
Takke azora M (ocdopa, yriepoga M KpeMHHUS, BOJAOpOJA) U HX
COEeJIMHEHUI.

. XapakTepHu30BaTh COCTaB, CTPOEHUE, CBOWCTBA, IOJIYYEHHE H
IPUMEHEHHE  BAXHEHIIMX  KJIAcCOB  YIJIEBOJOPOAOB  (@JIKAaHOB,
[IMKJIOAJIKAHOB, aJIKCHOB, AJIKWHOB, APEHOB) U UX Han0oJiee 3HAYUMBIX B
HapOJHOXO3SIICTBEHHOM IUIaHE NIPECTaBUTENEH.

. B anamormyHoM KirOYEe  XapakTepu3oBaTh — BaKHEHMIIUX
[peJICTaBUTENIeN JPYTUX KJIACCOB OPraHMYECKUX COCAMHEHUN: METaHOJ
Y 3TaHOJI, CJIOKHBIE A(QUPBI, KUPBI, MbLUIA, allbJAeTUbl (popmManbaerua u
aleTalbJerua), KETOHbl (aleToH), KapOOHOBBIE KHUCIOTHI (YKCycHas
KHCJIOTA, 751 €CTECTBEHHO-HAYYHOT0 PO NpeAcTaBUTeNe Apyrux
KJIACCOB KHUCJIOT), MOHOCaxapusl (TJII0OK03a), Iucaxapuibl (caxaposa),
nonucaxapuapl (Kpaxmal W IeJUTI0JI03a), AHWIUH, aMHUHOKHCIIOTHI,
OenKu, MCKYCCTBEHHblE M CHHTETHUECKHME BOJIOKHA, KaydyKw,

1acTMaccChl.

XuMHYeCKH i

A3bIK U CUMBOJIMKA

. Hcnonp3oBath B yueOHON U MPOPECCHOHAIBHON JIEATETbHOCTH
XUMUYECKHE TEPMUHBI U CHMBOJIHUKY.

. Ha3piBaTh u3ydeHHBIE BEHIECTBA [0 TPUBUAIBHOM WIHU
MEXIYHAPOJAHOW HOMEHKJIATYpe U OTpakaTh COCTaB 3TUX COCAMHEHUH C
MOMOIIBI0 XUMUYECKUX POpMYII.

. OtpakaTb XMMHUYECKHE TMPOIECChl C MOMOIIBIO YpPaBHEHHI
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XUMHUYECKUX PEAKIUM.

XuMuueckKue

peakuuu

. OOBSICHATD CYIIHOCTh XUMHYECKHUX IIPOLIECCOB.
KnaccuduupoBaTe XUMHUYECKHE PEAKIMH IO Pa3IMYHBIM MPU3HAKAM:
YUCIy M COCTaBy HPOAYKTOB M pPEAareHTOB, TEIIOBoMY 3(hdexTy,
HampaBlieHUIo, ¢aze, HATUYMIO KaTallu3aTopa, MU3MEHEHUIO CTeleHen
OKHCIICHHSI 3JIEMEHTOB, 00pa3yloIIuX BEIIECTBA.

. YcraHaBnuBaTh MPU3HAKK OOIIETO W PA3IMYHOTO B THITOJIOTHH
peaKkuuii 111 HEOPraHUYECKOM U OPraHUYE€CKON XUMUH.

. KrnaccudumupoBats BemecTBa M MPOLECCHl C TOYKU 3PCHHS
OKHCNIeHUsA-BOcCcTaHOBIEHUsI. COCTaBisATh ypaBHEHHS PpeaKIUil C
MOMOIIIBIO0 METO/IA AJIEKTPOHHOTO OajaHca.

m  OOBACHUTH 3aBUCUMOCTb CKOPOCTHU XUMHYSCKOM p€aKiuu Hu
IMMOJIOKCHHA XHUMHYCCKOI'0O PAaBHOBCCHA OT Pa3IMYHBIX (baKTOpOB.

XnuMu4eckui

IKCIICPUMEHT

m  BpBmonHATE XMMHYECKHI 3KCIIEPUMEHT B ITOJTHOM COOTBETCTBUU
C IpaBuaMu 0€3011aCHOCTH.

[ ] Habnronats, pUKCHPOBATH M OMHCHIBATH PE3YIIbTATHI
MPOBEICHHOTO YKCIICPUMEHTA.

Xumuuyeckas

uHdopmanus

[ ] [IpoBOIUTH CAMOCTOSITENBHBIN ITOUCK XUMUYECKOMN
MH(pOpMAIKU C UCTIOJIB30BAHUEM PA3TUYHBIX UCTOUYHUKOB (HAY4YHO-
MOMYJISIPHBIX ~ U3/1aHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WHTtepHeTa);

[ | HCIIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHU Il 00paObOTKH
U TIepeIaur XMMUYECKON HH(GOPMAITUHU U €€ MPECTaBICHUS B
pasIu4HBIX (hopMax.

Pacuersl o
XHUMHYECKAM
¢popmyaam u

YPaBHEHUSIM

[ YcranaBiuBaTh 3aBUCUMOCTb MEK/1y KAUECTBEHHON U
KOJMYECTBEHHON CTOPOHAMH XUMHUYECKHUX OOBEKTOB M MPOIIECCOB.

[ Pemarp pacderHble 3amaud MO XUMHYECKUM (hopmyrnam u
YPaBHEHUSIM.

IIpoduiabnoe u
npo¢ecCHOHANBLHO

SHAYMMO€ COACpPKaHuEe

B OOBACHATH XMMUYECKUE SBJICHUS, IPOUCXOASIINE B IPUPOJIE,
OBITY U Ha IPOU3BOJICTBE.

m  OmpenensiTb BO3SMOXKHOCTH MPOTEKAHUS XUMHUYECKUX
MPEBPALICHUI B PAa3JIMYHBIX YCIOBHUSX.

m  CoOmonare mnpaBuia 3KOJOTUYECKHM TI'PAMOTHOIO MOBEACHUS
B OKpY’KarouIeH cpeze.

m  OueHuBaTh BIMSHHE XUMHYECKOIO 3arps3HEHHs
OKpYXKaroIlel cpelibl Ha OpraHU3M Y€JI0BEKa U IPYTHe KUBbIE
OpraHU3MBlI.

m  CoOmonate mpaBuia 0€30MaCHOr0 OoOpallleHHs] ¢ TOPIOYUMHU U
TOKCHYHBIMH BEILIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHUEM.

m [ 0TOBUTH pacTBOPHI 33JaHHOI KOHIIEHTpALMU B OBITY U Ha
IIPOU3BOJICTBE.

[ | Kputnueckn oneHUBaTh JOCTOBEPHOCTh XUMHUYECKOU
nH(pOpMalnH, MOCTYyMAaNEN U3 Pa3HbIX HCTOUHHUKOB.
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5. YYEBHO-METOJIUYECKOE n MATEPHAJIBHO- TEXHUYECKOE
OBECHHEYEHHME ITPOI'PAMMBbI YYEBHOU JIMCOUILIJIMHBI «XUMMU S

iﬁ[ HaumeHnoBanue 00bE€KTOB U CPEJCTB MaTEPHAIbHO-TEXHUYECKOT0 00ecIIedeH s Konuuectso
1. [TeyaTHbie mocobust
1.1 | Y4eOHO-METOOUYECKUNA KOMILIEKC
Ia6puensu O.C. Xumus ans npodeccuil M crnenuaibHOCTed TexHudeckoro | 15
npodust: yueonuk / O.C. I'abpuensn, U.I'. Octpoymos. - M.: 2013
I'a6puensia O.C. IIpaktukym: y4e6. mocobue / I'abpuensa O.C., OctpoymoB
N.I'., Cnankos C.A., Jlopodeera H.M. - M.: 2014 1
Ia6puensu O.C. Xumus B TecTax, 3a/1a4ax, yupaKHEHUAX: y4e0. mocodue s
cTyn. cpen. npod. yueonsix 3apeaenunii / O.C. 'abpuensn, ['.I". JIpicoBa — M., 2010 | 1
KomruiekT Tabnwir 1o pasienam XuMuu
Tectbl O pa3aenam
1.2
1.3
2. TexHuuecKkue CpescTBa O0yIeHUS
2.1 | JInanmpoekTop 1
Kommbsrorep 1
3. DKpaHHO-3BYKOBbIE TOCOOUs
3.1 | Ipesenrauuu [ 12
4. Y4yeOHO-paKTUYECKOE U yueOHO-1a00paTopHOEe 000pYI0BaHKE
4.1 | KoMImiekT ToCyAbl W TPUHAMICKHOCTSH I TPOBEACHHS JIabopaTopHBIX H | 13
MPAKTUYECKHUX paboT
4.2 | KoMIIJIeKT peakTHBOB /ISl IIPOBEICHHS JTa00PATOPHBIX M MPAKTHYECKUX padOT
HabGop mMozeneit aTOMOB €O CTEpKHSIMH JIJIsl COCTaBJICHHS MOZENEH MOJEKYI 13
Komnexnun:
4.3 | [Inactmacel 8
BonoxkHa
4.4 | Hed1b u npoayKThl €€ nepepaboTKu
Paznatounblil M qUIAKTUYECKHU MaTepuai o pa3aeiam. 1
1
1
1
4.5
5. O6opynoBanue KaOnHeTa
5.1 | I[locamounsie MecTa amsi 00yUYaIOLUXCS, 30
5.2 | pabodee MeCTO TIperoaBarers, 1
5.3 | mocka, 1
5.4 | akpan 1
5.5 | UHTepHer
5.6
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Jlumepamypa ona cmyoenmoes

INa6puensa O.C. Xumus: yueb. mus cryna. mpod. yued. 3aBenenuit / O.C. 'abpuensH,
N.I". OctpoymoB. — M., 2010.

I'abpuensa O.C. Xumus B TecTax, 3a7adax, YIPaKHEHHsX: yded. mocoOue i CTYI.
cpen. mpod. yueousix 3aBenenuii / O.C. ['abpuensn, .. JIeicoBa — M., 2010.
['abpuensn O.C. Ilpaktukym 1o oOImiei, HEOPraHMYECKOW M OpPraHWYeCKOH XUMHH: y4eO.
nocobue mius cryn. cpen. mpod. yueb. 3aBemenuit / [abpuensa O.C., Octpoymor W.I'.,

HopodeeBa H.M. — M., 2009

INabpuensa O.C. Xumusa. 10 kmacc. ba3oBbiii ypoBeHb: yueb. s oOmieoOpaszoBar.
yupexaenuit. — M., 2009.
I'abpuensa O.C. Xumusa. 11 kmacc. ba3oBblii ypoBeHb: yueb. s oOmieoOpa3oBar.
yupexaeHuit. — M., 2009.
JlonoJTHUTeIbHbIE HCTOYHHKH

['a6puensu O.C. Xumus s mpenogaBarens: yueOHo-meroanueckoe mnocodue / O.C.
["abpuensy, I'.I'. JIsicoBa — M., 2010.

['a6puensu O.C. HactonbHast kaura yuutens xumuu: 10 xmace / O.C. I'abpuensu, WU.T.
OctpoymoB — M., 2010.

["a6puensn O.C. HacronpHas kaura yuutens xumuu: 11 knacc: B 2 4. / O.C. I'abpuensH,
I''I". JIsicoBa, A.I'. BBeaenckas — M., 2010.

HumepHem-pecypcul

pvg.mK.ru - onmummnuana «Ilokopu BopoOsErsl ropsi» hemi.wallst.ru - «Xumust.
OO0pa3oBaTenbHbIN CaUT IS MIKOJBLHUKOBY WWW.alhimikov.net - O0pa3oBarenbHbIi CalT

TS IIKOJTIBHUKOB CNem.msu.su - DieKTpoHHast OMOIMoTeKa Mo XUMHH WWW.enauki.ru -

UHTEpHET-U3anue s yuutenein «EcrecTBeHHble Haykn» 1september.ru - metoanveckas
razera "[lepBoe ceHTs0ps" hvsh.ru - sxypHan «Xumus B mkone» WWWw.hij.ru/ -«Xumust u

KUZHB»
chemistry-chemists.com/index.html - snexrpoHHbIi KypHAT «XUMUKA U XUMHSI

23


http://pvg.mk.ru/
http://hemi.wallst.ru/
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