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1. HOACHUTEJIBHASA 3AIINCKA

[Tporpamma 00mIc00pa30oBaTENbHON Y4eOHON AUCHUIUIMHBI «XHMHs» TpeIHA3HAuYeHa s
U3YYCHUS XUMUU B MPO(PECCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3ANMSIX, PEATUIYIOIIHX
00pa3oBaTeNbHYI0 IPOrPaMMy CPEIHEro 00Iero oopa3zoBaHus B mpezenax OCBOCHUS OCHOBHOU
npodeccuorasibHOl obOpazoBarenbHol mporpammbl CIIO (OITOIT CIIO) na 6a3e OCHOBHOTO
olmiero o0pa3oBaHUs HpPHU MOATOTOBKE KBAIM(DUIHMPOBAHHBIX pPabOUYMX, IO CIEUUATbHOCTU
23.02.03 «TexHu4yeckoe 0OCITY)KHUBAHHE U PEMOHT aBTOMOOMIILHOT'O TPAaHCIIOPTa»

[Tporpamma pazpaborana Ha ocHOBe TpeboBanuii @I'OC cpemnero odiero oopazoBanus,
IPEIBABISAEMBIX K CTPYKTYPE, COAECPKAHUIO U PE3yJIbTaTaM OCBOCHHS Y4€OHOMN IUCHUILIMHBI
«XHUMHsI», U B COOTBETCTBUHU ¢ PexoMeH1alusgMy 110 OpraHu3aliy MOJyYEHHUs! CPEeTHEro OOIIEero
00pa3oBaHUs B MpeJieiax OCBOSHHUS 00pa30BaTEIbHBIX IPOTPaMM CPEAHET0 POPECCHOHATHLHOTO
o0Opa3oBaHus Ha 6a3e OCHOBHOTO O0IIEro 00pa3oBaHUs C y4eTOM TpeOoBaHUH (enepanbHbIX
roCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB U MOTY4aeMOil mpodeccuu uiu
CHEIHMAIBHOCTH CpeIHero mpodeccnoHanbHoro oopasopanus (mucsmo JlemaprameHTa
roCcy/IapCTBEHHOU MOJUTUKHU B cepe MoAroToBkH pabounx kaapos u 1O MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259). IIporpamma pazpaboTaHa Ha OCHOBE TPUMEPHOU MPOTPaMMBbI
0011e00pa3oBaTeabHON YUeOHOM TUCIUILTMHBL « XUMHUS» I TPo(dhecCHOHATbHBIX
oOpasoBarenbHbIX opranu3anuii - M.: 2015

CopepxaHue MporpaMMbl «XHUMHUs» HAIIPABJICHO Ha JIOCTHKEHUE CIICAYIOIINX HeJIel:

. (dopMupoBaHre y 00y4arOIIUXCSl YMEHHUS OLIEHHWBATh 3HAYUMOCTb XMMHYECKOTO
3HAHMS IS KaKJI0TO YEJI0BEKa;

. dopMupoBaHHE y 00yYaroOmMXCS IEJIOCTHOIO MNPEJACTABIECHUS O MHUpPE M pOJU
XHMHU B CO3/IaHMHM COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA; YMEHHUS OOBICHSTH
00BEKTHI U MPOLIECCHI OKPYIKaIOLEeH JeMCTBUTEILHOCTH ~-IIPUPOIHOM, COLMAIbHOM, KYIbTYPHOH,
TEXHUYECKOH CPEJIbl, - UCIIONb3Ys AJI1 3TOT0 XUMUYECKUE 3HAHMS;

. pa3BUTHE y OOYYarOIIUXCS yYMEHUW pa3nuyaTh (akThl U OICHKH, CPABHUBATH
OIICHOYHBIE BBIBOJBI, BUJETh HUX CBSI3b C KPHUTEPUSAMH OLEHOK U CBSI3b KPUTEPUEB C
ONpesieNIéHHON CHCTEMOM LeHHOCTeH, (opMynupoBaTb M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

. npruoOpeTeHne O0OydJaloUIMMHCS OIbITa Pa3sHOOOPA3HOM JEATENIbHOCTH, ONbITa
MO3HAHUS M CAMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIOIIUX YHHUBEPCAIbHOE 3HAYCHHE JUIS
Pa3IUYHBIX BHJIOB JIEATEIHLHOCTH (HABBIKOB PEIICHHS TPOOIEM, MPUHSITHS PEIICHUM, TTOUCKA,
aHanm3za u o0paboTku wWHPOPMAIMKM, KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEPECHHM,
HaBBIKOB COTPYJIHHYECTBA, HABBHIKOB 0€30MacHOr0 oOpaIleHusi ¢ BEIIECTBAMU B MOBCEIHEBHON
KU3HHN).
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OBIIAS XAPAKTEPUCTHUKA YYEBHOM JUCHUITIUMHBI
«XHUMHUSA»

XuMus - 3TO HayKa O BEIIECTBaX, MX COCTaBE W CTPOCHUU, O HUX CBOMCTBaX H
MPEBPAIICHHSIX, 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  HAOIOJIaTh XUMHUYECKHE SBJICHHS, MPOBOJUTH XHUMHUYECKHIl HKCIEPUMEHT,
MPOU3BOJIUTH PACUETHl HA OCHOBE XMMMUYECKHUX (DOPMYIN BEIIECTB M ypPaBHEHUN XHUMHUYECKUX
peaKIui.

B mporniecce u3yueHuss XuMuu y 00y4aromuxcsi pa3BUBAIOTCS MMO3HABATEIbHBIE HHTEPECHI
U MHTEJUICKTYQJIbHBIE CITIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEIHPHOM MPUOOPETCHUS 3HAHUN
0 XUMHH B COOTBETCTBHUH C BO3HUKAMOIIMMHU >XKU3HCHHBIMHU IPOOJIEMaMH, BOCITHTHIBACTCS
OepexHOe OTHONICHHUS K MNPUPOJE, NMOHMMAHUE 30pOBOTO o0Opa3a >KU3HM, HEOOXOIMMOCTH
MIPEIyNPEKACHUS SIBICHUHN, HAHOCSIINX BPEJI 3I0POBBIO M OKpYyKatomiei cpene. OHM OCBaUBAIOT
MPUEMBI TPAMOTHOTrO, OE30MaCHOTO WCIOJB30BaHUS XWMHUYCCKUX BEIICCTB W MATEPHAJIOB,
MPUMEHSIEMBIX B OBITY, B CEJTbCKOM XO0351CTBE U HA ITPOU3BOJICTBE.

MECTO YYEBHOU JUCIHUILIAHBI B YYEBHOM ILJIAHE

Pabouas nmporpamma y4eOHOHN TUCIUIUIMHBI SBIISIETCS YAaCThIO OCHOBHOW Npo¢eCCHOHaIbHOU
oOpa3zoBatenpHOW mporpaMmel B coorBercTBUM ¢ PI'OC pgasi  obdyuyarommxcs o
crenuanbHocTH  23.02.03  «Texnuueckoe oOOCTy)KUBaHUE U PEMOHT aBTOMOOUIIBLHOTO
TPaHCTIOPTa»

MecTo yueOHO#H NTMCUMILIMHBI B CTPYKTYPe OCHOBHOI npodeccHoHAIbHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl: BXOJUT B 00111€00pa30BaTeNIbHBIN LMK Kak 0a30BbIN y4eOHBIN peaMeT.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLIAHBI

OcBocHHe COJACPIKaHUA yqeGHoﬁ JUCHUITIINHBI «XI/IMI/IH», obecnieynBaeT JOCTHIXXCHHC
CTYACHTaMU CIICAYIOIIUX pe3yibmamaoe:

JUYHOCHHBIX:

. YyBCTBO TOPJOCTH W YB@KEHHS K HCTOPHUH W JIOCTHKEHUSM OTECUECTBEHHOU
XUMUYECKON HayKH; XUMHYECKH TPaMOTHOE TIOBEICHHUE B TPOPECCUOHAIBHON JCSITEIIBHOCTH U B
OBITY TIpH OOpPAIIEHUH ¢ XUMUYECKUMH BEIIECTBAMHU, MaTEpUAJIaMU U TIPOIIECCAMU;

. TOTOBHOCTh K TMPOJOIKEHHIO OOpa30BaHMUS W TIOBBIINICHHUS KBATH(DHUKAIUHN B
n30paHHON MPOGECCHOHATHHOU ACATENHPHOCTH M OOBEKTUBHOE OCO3HAHHME POJM XUMHUUYECKHX
KOMITETEHITUI B ATOM;

® MemanpeOMemetx:

MCIIOJIb30BaHUE PA3JINYHBIX BUIOB II03HABATEIILHOM EATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONepanuii (IocTaHOBKa 3a/1aud, (JOPMYIUPOBAHUE THIIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IEeHNE, CUCTEMAaTH3allls, BbIBICHHE IPUYMHHO-CIIEICTBEHHBIX

CBsI3€H, MOMCK aHAJIOTOB, (POpMyTUpPOBaHHE BBIBOJIOB) JUIs peILICHHsI TOCTABICHHOM 3a1auH,

4
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MPUMEHEHUE OCHOBHBIX METOJIOB IMO3HaHUs (HAOII0IeHIE, HAYYHBIH SKCIIEPUMEHT) IS
M3YUYCHUS PA3INIHBIX CTOPOH XMMHUYECKUX O0BEKTOB H MPOIIECCOB, C KOTOPHIMH BO3HHKAET
HEO0OXOIUMOCTh CTAJIKMBATHCS B MPOPECCHOHATBHOMN cdepe;

npeomemmuuix:

. c(OPMHPOBAHHOCTh TPEICTABICHUI O MECTE XMMHHU B COBPEMEHHOM HAay4HOM
KapTHHE MHpa; NMOHUMAaHHWE POJIM XMMUU B (OPMHPOBAHMU KPYrozopa M (yHKIHOHAIHHOMN
IPaMOTHOCTH Y€JIOBEKA [ PEILIEHHs] IPAKTUYECKUX 3a71a4;

. BJIQJICHAE  OCHOBOIIOJIATAIOUIMMHM  XMMHMYECKHMMH  IIOHATUSAMH, TEOPUAMH,
3aKOHAMHM M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE I0JIb30BaHME XMMUYECKOH TEPMHUHOJIOTUEH U
CUMBOJIMKOH BJaJICHUE OCHOBHBIMU METOJAMM HAayYHOT'O IO3HAHUS, HUCIIOJIb3YEMbIMU B XUMUMU:
HAOJIIOJIEHUE, OIMCaHUE, W3MEpPEHUEe, OJKCIEPUMEHT; YyMEHHEe 00pabdaThiBaTh,00bACHATh
pe3yibTaThl MPOBEAEHHBIX OMNBITOB M JIENaTh BBIBOJbl; TOTOBHOCTh M CIIOCOOHOCTbH MPUMEHSThH
METO/Ibl TO3HAHUS IIPU PEIICHUH NPAKTUYECKUX 3a/1a4;

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

Texnuueckuit npoguns
npogeccuonanvnozo oopazoeanusn

BBeaenue
Hayuynble wmeToAbl TIO3HAHUSA BEIIECTB M XUMHUYECKUX sBJIEHUU. Poib
AKCIIEPUMEHTA U TEOPUHU B XUMHUU. MOICTMPOBAHNE XUMUUYECKUX MTPOLIECCOB.

3nauenne xumuu Tpu  ocBoeHuM mpodeccuit CIIO wu cmenmanshHocTteit CIIO
TEXHUYECKOT0 MPpoduis MpodhecCHOHATLHOTO 00pa30BaHUs.

1. O0mas u HeopraHuyeckasi XuMHus

1.1. OcHOBHBbIE OHSATHS U 3aKOHBI XUMHU

Ocnoenvie nonamusa xumuu. BemectBo. Atom. Monekyna. XuMuyeckuil
anemeHT. Amnorponus. Ilpoctele u  cnoxHble BemniecTBa. KadecTBeHHBI U
KOJIMYECTBEHHBIN COCTaB BEIIECTB. XUMHYECKHEe 3HAKU u (opmynbl. OTHOCHUTEIHHBIC
aTOMHasi ¥ MOJICKYJIsipHasi Macchl. KonnuecTBo BeliecTa.

Ocnognoie 3akonvt xumuu. CTeXUOMETpHs. 3aKOH COXPAHEHUS! MACChl BEIIECTB.
3aK0oH TMOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOW CTPYKTYphI. 3aKOH ABOTaapo U
CJICICTBUS UX HETO.

PacuerHbie 3amaum Ha HaxXO0XXJACHHE OTHOCUTEIHLHON MOJICKYJISAPHONH Macchl,
ompeieNieHne MacCOBOM JTOJIM XUMHUUECKUX 3JIEMEHTOB B CIIOKHOM BEIIECTBE.

Hemoncmpayuu. Monenn aroMOB XMMHYECKHX JJIEMEHTOB. Mojenn MOJEKyJ
IPOCTBIX M CIIOKHBIX BellecTB (mapo-crep:kHeBble U Ctroapta-bpurieda). Komnekuus
MPOCTHIX U CIOXHBIX BellecTB. HekoTopeie BemiecTBa konuuecTBoM | moib. Mojens
MOJIIPHOTO 00beMa razoB. Amtorponus ¢pocdopa, KUCIOopOoIa, OJI0BA.

Ilpogunvnsie u npogheccuonanvHo-3HauuMble I1EMEHMbL COOEPIHCAHUSL.
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AnnorpornHeie MoaupuKanuu yriepoaa (anmas, rpadur), Kucaopoaa (KHCIOpPOI, 030H),
oyioBa (cepoe u 6emoe 00B0O). [loHATHE O XMMHUYECKOW TEXHOJOTUHU, OMOTEXHOJOTUU U
HAaHOTEXHOJIOTHH.

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

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

[lepuoanueckas TabnauIa XUMMUYECKUX AJIEMEHTOB - Tpauueckoe OToOpakeHue
nepuoanyueckoro 3akoHa. CTpyKTypa MEpUOAMYECKON TaOJUIbl: MEepuoAbl (Majible U
Oonplue), rpynnsl (TJIaBHas U MOOOYHAas).

Cmpoenue amoma u nepuoouueckuit 3axkon /[.U. Menoeneeea. ATom -crnoxxHas
yactuna. Aapo (MpoTOHBI U HEUTPOHBI) U NEKTpOHHAs obosouka. M3otombl. CTpoeHue
AIIEKTPOHHBIX 000JO0YEK aTOMOB 3JIEMEHTOB MasbIX NepuoaoB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX O0O0JIOYEK AaTOMOB DJIEMEHTOB OOJBIIMX MEPHOJIOB (TEPEXOTHBIX
anemeHToB). [loHsitme 00 opOutamsax. S-, p- u d-OpOutanu. DJIEKTPOHHBIC
KOH(UTYpaIluy aTOMOB XMMHUYECKHUX AJIEMEHTOB.

CoBpeMeHHas dbopMynupoBKa NEePUOANYECKOTO 3aKOHa. 3HaueHue
MEPUOINYECKOT0 3aKOHA W MEPUOJANYECKON CHUCTEMbl XUMHUYECKHX 3jeMeHToB J[.U.
MenpeneeBa Juisi pa3BUTHS HAYKU U TOHUMaHUSI XUMHYECKON KapTUHBI MUPA.

Jemoncmpayuu. Paznuunbie QOpMBI NMEPUOAMYECKONM CHUCTEMBI XHMHUYECKHUX
anementoB JI.MI.  MengeneeBa.  JluHamuueckue TaOMUIBI JUISI MOJEIHUPOBAHUS
MEPUONYECKON CUCTEMBI. DIEKTPU3AIUA TNl U UX B3AUMOJCHCTBUE.

Jlabopamopnusie onvitmol. MoienupoBaHue MOCTPOCHUS IEPUOIUUECCKON TaOIUIIBI
XUMHUYECKHUX 3JIEMEHTOB.

Ilpogpunvnvie u npogheccuonanvho-3nauumole INEMEHMbL  COOEPHCAHUA.
PannoaktuBHOCTB. Mcnonb3oBaHUE pagMOAaKTHBHBIX H30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKkOE M3JIydeHHME M €ro HUCIOJIb30BAaHME B TEXHUKE U MEAMIIMHE.
MopnenupoBaHue KaKk METOJ IPOrHO3UPOBAHUS CUTYallMH HA IPOU3BOJICTBE.

1.3. Ctpoenue BemecTrsa

Honnaa xumuueckaa ceéazp. Katnonsl, ux oOpazoBaHue U3 aTOMOB B PE3yJbTaTe
npolecca OKHCIIeHHA. AHUOHBI, X 00pa3oBaHHWE U3 aTOMOB B pe3ylbTare Ipolecca
BOCCTaHOBJIeHUA. MIOHHas CBA3b KakK CBS3b MEXAY KaTHOHAMU W aHMOHAMM 32 CYET
AIIEKTPOCTaTHUECKOro MpuTshkeHus. Kiaccudukanuss MOHOB: MO COCTaBy, MO 3HAaKy
3apsana, MO HaJU4MI0 TUIApPATHOM 00004YKkd. HOHHBIE KPUCTAINIMYECKUE PEIIETKH.
CBoiicTBa BEUIECTB C HOHHBIM THIIOM KPUCTAINTMYECKOMN pEHIeTKH.

Kosanenmnaa xumuueckasa cea3p. Mexanusm oOpa3oBaHUs KOBAJEHTHOH CBSI3U
(OOMEHHBI UM JIOHOPHO-AaKIENTOPHBIN). DNEKTPOOTPULATEILHOCTh. KoBajneHTHbIE
IOJISIPHAsE W HENOJsIpHas CBA3U. KpaTHOCTb KOBAJIEHTHOW CBs3U. MONEKyJsSIpHBIE U
aTOMHBIE KpuUCTajuinyeckue pemeTkd. CBOMCTBAa BEIIECTB C MOJIEKYJISPHBIMH U
ATOMHBIMH KPUCTAIUIMYECKUMH PELIETKAMU.

Memanauueckaa c6a3b. MeTammmyeckass KpUCTAIMYECKAss peUIeTKa U
MeTaJUIMYecKas XuMuueckasi cBa3b. @U3nuecKre CBOKMCTBA METAJLIIOB.
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Azpezammuvle cocmoanun eeuiecme u 6000pooHan ceéAa3vb. TBepAoe, XKUAKOE U
razoo0pa3Hoe coOCTOsiHUsI BemiecTB. llepexon BemecTBa W3 OJHOTO arperaTHOro
COCTOsIHUSA B Apyroe. BogopoaHas cBA3b.

Yucmole eewjecmea u cmecu. Ilonatue o cMmecu BemecTB. ['OMOreHHbBIE U
rereporennsle cMecu. CoctaB cMeceit: 00beMHast 1 MaccoBast 10JIM KOMIIOHEHTOB CMECH,
MaccoBasi 101151 IPUMECEH.

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 «CyXOro NbJa» (WId noja), aamasa, rpadura (WM KBapla).
[Tpubopsl Ha xuakuX Kpuctamax. OOpasbl pa3IUYHBIX JUCIEPCHBIX CHCTEM:
AMYIBCUH, CyCcleH3ul, a’posonei, reneit u 3oneit. Koarymsmus. Cunepesuc. Dpdext
Tuanmans.

Jlabopamopnsie onvimet. IIpuroToBieHne CycreH3u kKapOoHaTa Kajiblys B BOJE.
[TonryyeHne samynbcuu MOTOpPHOro Macna. O3HaKOMIIEHHE CO CBOMCTBAMHU JHUCIIEPCHBIX
CUCTEM.

Ilpogunvnsie u npogpeccuonanvHo-3HauuMble I1EMEHMbL COOEPIHCAHUAL.
[TonsipHOCTH CBsI3M M NONAPHOCTH MOJeKyibsl. Konnmencamus. Texydects. Bosroska.
Kpucramnuzauus. CybOnumanus u aecyonumanus. AHOManuu (QU3NYECKUX CBOMCTB
Bobl. Kuakue kpuctamibl. MuHepasabl M TOpHbIE MOPOAbI KaK MPUPOAHBIE CMECH.
OMyIIbCUU U CYCIIEH3UU. 3011 (B TOM yucie a3po3oin) u reau. Koarymsaus. Cunepesuc.

1.4. Bona. PacTBopbl. DyleKTPOJMTHYECKAS] TUCCOIUALINS

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

MaccoBast [10J11 PAcCTBOPEHHOTO BEILIECTBA. IIEKMPOAUMUUECKAA OUCCOUUAUUA.
ONEeKTPOJIUTBl M HEDJIEKTPOUTHI. DJIEKTPOJUTUYECKAss Juccoluanus. MexaHU3Mbl
AIIEKTPOJIMTUYECKON IUCCOLMALMM JJI1 BEIIECTB C Pa3IU4YHbBIMU TUIIAMH XHMHYECKOH
cBs3u. ['mapaTupoBaHHbIe M HETUAPATUPOBaHHBIE MOHBL. CTEMEHb ANEKTPOIUTHUYECKON
mucconanuu. CunbHble U clabble 31eKTpoJuThl. OCHOBHBIE MOJIOKEHHUS TEOpUHU
AIIEKTPONIUTUYECKON nucconuanui. KucinoTel, OCHOBAHUS U COJIA KaK AJIEKTPOJIUTHI.

Jlemoncmpayuu. PactBopumocTh BemecTB B Boje. CoOupaHue ra3oB METOJIOM

BBITECHEHMsI BOJIbl. PacTBOpeHUe B BOJIe CEpHOM KUCIOTHI U cojeil amMonHus. OOpasiibl
KPUCTAIOTUAPATOB. V3roToBieHHE TUIICOBOM TMOBSA3KU. McmblTaHue pacTBOPOB
AJIEKTPOJINTOB M HEDJIEKTPOJIUTOB Ha MPEAMET AUCCOLMALUU. 3aBUCHMOCTH CTEIEHU
ANIEKTPOJIUTUYECKOW JIUCCOLMALMU YKCYCHOM KHCIOTBI OT pa30aBlIeHUs pacTBOpA.
JIBM>KEHME OKpALICHHBIX MOHOB B DJIEKTPUYECKOM ITouie. IIpurorosieHne KeCcTkon BOABI
U ycTpaHeHHe ee jxecTkocTh. Mouutsl. OOpa3ipl MUHEpPANIbHBIX BOJA Pa3IMYHOIO
Ha3HAYEHUSI.

Ilpakmuueckoe 3anamue. 1IpurotoBiaeHne pacTBopa 3alaHHON KOHIIEHTPALIUH.

Ilpogpunvusie u npogpeccuonanvro-3Hauumole 31eMeHMblL COOEPIHCAHUAL.
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PacTBopenue kak puzuko-xumMuyeckuii npomecc. TemnoBsie 3pGEKTH MPU PACTBOPEHUH.
Kpucramnorunpartel. Pemenue 3agad Ha MacCOBYIO JOJIIO PAacTBOPEHHOI'O BEIIECTBA.
[IpuMeHeHre BOJIbI B TEXHUUECKHUX IeTsX. JKECTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS.
MuHepanbHbIE BOJIBI.

1.5. Knaccupukanusi HeOpraHu4ecKuX coeIMHEHN U UX CBOIiCTBA

Kucnomul u ux ceoticmea. KucioTsl Kak 3JEKTPOIHUTHI, X KiIaccuuKamms
[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 ceoinicmeéa. OCHOBaHUS KaK 3JIEKTPOJIUTHI, UX KiacCUPUKALIML
[0 Pa3JIMYHBIM TpPU3HAKaM. XHUMHUYECKHE CBOWCTBA OCHOBAaHWW B CBETE TEOPUH
AIEKTPOJIUTUYECKON HCCOIMAnnM. Pa3nokeHue HEpacTBOPUMBIX B BOJE OCHOBAHUU.
OcCHOBHBIE CITOCOOBI TTOTYIEHHUST OCHOBAHUM.

Conu u ux ceoucmea. Conu Kak HIEKTpoiauThl. CoJIM CpeHUE, KUCIbIE U
OCHOBHBbIE. XHMHMYECKM CBOWCTBAa COJIEM B CBET€ TEOPUU DJICKTPOJUTHUYECKOU
nuccoranui. CriocoObl TIOYICHHS COJICH.

['maponus conen.

Okcudvt u ux ceoiicmea. Coieobpasyromue U HecoyieoOpa3ylolue OKCHIBI.
OcHoBHbIe, aM(pOTEepHbIE U KHUCIOTHbIE OKCUIBI. 3aBUCUMOCTh XapakTepa OKCHJa OT
CTENEHU OKHUCIEHUS OO0pa3yloIllero ero Meramia. XHUMHYECKHE CBOMCTBA OKCHJIOB.
[TonyueHnne okcHIOB.

Jlemoncmpayuu. B3auMoAeiCTBHE a30THOM W KOHIICHTPUPOBAHHOW CEPHOU
KHUCTIOT ¢ MeTayulaMu. ['opeHue ¢ocdopa U pacTBOpeHHE MPOAYKTa TOPEHHUS B BOJE.
[Tonyuyenue u cBoictBa amdorepHoro ruapokcuaa. HeoOparumslii ruaponns kapOuaa
Kanpus. OOpaTUMBIN TUAPOIHU3 COJEH pa3IMYHOrO THIIA.

Jlabopamopnwvie onvimel. lictibiTaHuEe pPacTBOPOB KHUCIOT HWHIMWKATOPaAMH.
B3aumonelictBne MeTauioOB € KHUCIOTaMHU. B3amMOIENCTBHE KHCIOT C OKCHIAMU
METauIoB. B3aMMonencTBUE KHUCIOT € OCHOBaHUSAMM. B3auMonencTBue KHUCIOT C
COJISIMH.

HcnblTanue pacTBOpPOB IIENIOYEH HHAMKATOpaMHU. B3anMoIenCTBHE WIENOUYEH C
coysiMU. Pa3ioxeHne HepaCTBOPUMBIX OCHOBAHHM.

B3aumonenctBue coner ¢ MerajuiaMd. B3auMOJIEeNCTBUE COJIEM JIPYr € JIPYTOM.
I'mapomnus cosent pa3IMyHOro TUIIA.

Ilpogunvuvie u npogpeccuonanvro-3nauumbole 31eEMeHMblL COOEPIHCAHUAL.
[IpaBuna paz0aBieHuss CcepHOW KHUCIOTHL. Mcronb3oBaHHE CEpHOM KUCIOTHI B
IIPOMBIIIIEHHOCTH. EfKKe 11e1o4n, uX UCIONIb30BaHUE B MPOMBIIUIEHHOCTH. | amenas u
HeraleHasi U3BeCTb, UX MPUMEHEHHUE B CTpouTeNbCcTBE. ['UIIC U anedacTp, THIICOBaHUE.

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

1.6. XuMu4yeckue peakunu

Knaccugukayua xumuueckux peaxyuii. Peakuuy COEAUHEHMs, Pa3JIOKECHMUS,
3amenienus1, oomena. Karanurtuueckue peakiun. OOpaTUMble 1 HEOOPATUMBIE PEAKIIHH.
['oMOreHHblE M TeTEepOreHHbIE pEeakUUu. OK30TEPMHUYECKHE M SHIOTEPMUYECKUE
peakmun. TermnoBoi 3G pexT XuMuIecknx peakunid. TepMoxuMudecKkne ypaBHEHHUS.
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OKuciumenvHo-60cCmMano8umenbHbvle  PeaKyuu. CreneHb  OKHUCJIECHHUSI.
OxucnuTenb U BOCCTaHOBJIEHUE. BoccTaHOBUTEND M OKHCIIEHHE. MeTo ] 3JeKTPOHHOTO
OanaHca JJisl COCTaBIICHUS YPaBHEHHUH OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEaKIU.

Ckopocmpb xumuueckux peakyuii. IloHATHE O CKOPOCTH XMMHUYECKUX PEAKIIUM.
3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKIUN OT pa3iudHbIX (AKTOPOB: MPUPOJIbI
pearupymommx  BEUIECTB, WX  KOHIIGHTpPAIMH,  TEMIIepaTyphl,  IOBEPXHOCTHU
CONPUKOCHOBEHHUS U UCTIOB30BaHUs KaTaIM3aTOPOB.

Oopamumocms xumuueckux peaxyuit. OOpaTuMble U HEOOPATUMBIE PEAKIIMH.
XHMMHUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEUIEHHUS.

Jlemoncmpayuu. Ilpumepbl HEOOPATUMBIX peaKIUd, UAYIIUX C OOpa30BaHHEM
ocajika, ra3a WU BOJbI. 3aBUCUMOCTh CKOPOCTH PEAKIMUA OT MPHUPOJbI PEearupyronmx
BellleCTB. B3ammopeiicTBUEe pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMu THOCYIbdaTa
HaTpUsl Pa3IuYHOM KOHUEHTpauuud U TeMIeparypbl. Mojenb KUIAIIEro Clos.
3aBUCUMOCTh CKOPOCTHM XHMMHYECKOM peakuuu OT MPUCYTCTBHS Karajauzaropa Ha
pUMEpE pa3lIoKEHUE NEpPOKCHUIAa BOJOPOAAa C TMOMOIIBIO JHOKCHAA MapraHua u
Karana3pl. Mojenb anekTposuzepa. Mozenb 3J€KTPOJIM3HON BaHHBI ISl MOJY4YECHUS
aNMIOMUHUS. MoJenb KOJJIOHHBI CHHTE3a aMMHAaKa.

Jlabopamopnvie onvimpl. Peakuus 3aMelleHUs] MEIU JKEJIE30M B PacTBOpE
METHOTO Kymopoca. Peaknuu, waymme ¢ oOpa3oBaHMEM OcCajka, ra3a W BOJBIL.
3aBUCUMOCTh CKOPOCTH B3aUMOJCHCTBUSI COJISTHOM KHCIOTBI € METaJUlaMH OT UX
MPUPOJIbI. 3aBUCUMOCTh CKOPOCTH B3aUMOJCHCTBUS IIMHKA C COJITHOW KHCJIOTOM OT ee
KOHIIGHTpallui. 3aBUCUMOCTh CKOPOCTH B3aumojerictBusi okcuaa menu (II) ¢ cepHoit
KHCJIOTOM OT TEMIIEPATyPBI.

Ilpoghunvnvie u npogheccuonanvno-3nauumoie I1emMeHmbl COOEPHCAHUA.
[Tonsitne 00 oanekTposmze. DJEKTPONHM3  PACIUIaBOB.  DIEKTPOJIU3  PACTBOPOB.
DIIEKTPOIUTUYECKOE TOJIyueHUE amoMuHud. [IpakTuueckoe NMpUMEHEHHUE 3JEKTPOIH3a.
[NanpBanoMUTacTUKA. ["anpBaHOCTETMs. PadmHUpOBaHNE IBETHBIX METAJUIOB.

Karamu3. ['oMOreHHele W  TreTEpPOreHHbIE  KaTtaiu3aTopbl.  [IpoMOTOpHL.
Karamutuaeckue sip1. UTHTHOUTOPBI.

[Ipou3BOCTBO aMMHaKa: ChIphE, annapaTypa, HaydHble IPUHUUIBL. 1.7. MeTauib

U HEMETAJJIbI

Memannvt. OCOOEHHOCTH CTPOSHHUS aTOMOB M KPUCTAIUIOB. DU3HYECKHE CBOMCTBA
MetauioB. Krnaccudukamuss MeTaqgoB MO pa3IMYHBIM MpPU3HAKAM. XHUMHUYECKHUE
CBOMCTBA METAJUIOB. DJICKTPOXUMUYECKHUU PsI/T HAMPSDKEHUN MeTauioB. MeTanioTepMus.

O6mue cmnocoObl  monyuyeHus  MetauioB. [loHsTHE O  MeTaTyprum.
[TupomeTtamnyprusi, THAPOMETAUTYPrUusi W djieKkTpomeTautyprus. CruiaBel 4YepHbIE H
L[BETHBIE.

Hememannvi. OcoOEHHOCTH CTpOEHUs1 aTOMOB. HemeTasuibl - mpocThie BELIECTBA.
3aBUCUMOCTb CBOMCTB TaJIOTEHOB OT HUX IMOJOXKEHHUSI B TMEPHOJUYECKONW CHUCTEME.
OkucnutenbHble U BOCCTAHOBUTEIbHBIE CBONCTBA HEMETAJJIOB B 3aBUCUMOCTH OT HUX
MOJIOKEHUS B PAY JIEKTPOOTPUIIATEILHOCTH.

Hemoncmpayuu. Komnexkuuss MeTawioB. B3auMonencTBue  METALUIOB €
HeMeTaiaMu (Okenie3a, IIMHKA M aJIOMUHUSL C CEepOM, aJlOMUHHUS C HOJOM, CYPbMBI C
XJIOpOM, TOpEHHUE Kee3a B xJope). ['openne metanioB. ATIOMHUHOTEPMHUSL.
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Konnmeknust HemertaymoB. ['openne HemeramuioB (cepwl, (ocdopa, yris).
BrITecHeHe MEHEe aKTHBHBIX TaJlOTC€HOB M3 PACTBOPOB HMX COJiel Oojiee aKTHBHBIMHU
raJIOTCHAMH.

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

Jlabopamopnvie onvimoei. 3akanka W OTHycK crainn. (O3HAKOMIIGHHE CO
CTPYKTypamu ceporo u 0enoro uyryHa. Pacno3naBanue pyJ sxenesa.

Ilpakmuueckue 3anamus:

[Tonyuenne, coOupanue u pacro3HaBaHUE Ta30B.

Pemmenue skciepruMeHTaIbHBIX 3a/1a4.

Ilpogunvnsie u npogpeccuonanvHo-3HauuMble I1EMEHMbL COOEPIHCAHUAL.

Koppo3us MeTamioB: XumMudeckasi ¥ 3JIEKTPOXUMUYECKas. 3aBUCUMOCTb CKOPOCTH
KOPPO3HHU OT YCIIOBHH OKpyxarolei cpensl. Kinaccupukanns Koppo3uu METaIOB 10
pa3nuyHbIM npu3HakaM. CriocoObl 3alUThl METAIIOB OT Koppo3uu. [Ipons3BoacTso
YyI'yHa U CTaJIH.

[Tonyyenne HeMeTamsioB (PAaKIMOHHONW MEPEroHKOM KHUJIKOrO BO3JyXa U
AIIEKTPOJIN30M PACTBOPOB MIIM PACIUIABOB 3JIEKTPOJIUTOB.

CunukaTHast IPOMBIIIIIEHHOCTh. [ IpOn3BOACTBO CEPHOM KUCIIOTHI.

2. Oprannyeckasi XuMust

2.1. OcHOBHbIe TOHATHUSI OPraHUYeCKO XMMHM M TeOpHSl CTPOEHHUS
OPraHUYecKUX COeAMHEHUH

Ilpeomem opzanuueckoii xumuu. IIpupoHbIe, ICKYCCTBEHHBIE U CHHTETUYECKHUE
opraHunyeckue Beniectsa. CpaBHEHNE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMU.

BanentHocTh. XHMMHMUECKOE CTPOCHHE KaK MOPSAOK COCAUHEHHS aTOMOB B
MOJIEKYJIbI 110 BaJIEHTHOCTH.

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

Knaccugukauua opzanuueckux eeuwjecme. Knaccudukanuss BemIeCTB IO
CTPOCHHIO YTJIEPOJHOTO CKEJeTa W HaJW4uio (PYHKIHMOHAIBHBIX rpymm. ['omonoru u
romouiorusi. Hauana nomenknatypsl IUPAC.

Knaccugpukauus peakuyui [ Op2aHUYeCcKou Xumuu. Peakuun
MIPUCOETUHEHUS (runpupoBaHusi, rajoreHUpPOBaHUs, TUAPOTAIOTEHUPOBAHUS,
TUAPATALIIN). Peakunn OTIICTUIEHUS (merugpupoBaHus,
JNETUApOraJioreHUpOBaHusA,  Jeruaparanuu).  Peakuuum — 3amenieHus.  Peakuuwn
M30MEPU3ALUH.

Hemoncmpayuu. Mopenu MOJEKyJl TOMOJOTOB M H30MEPOB OPraHMYECKUX
coeauHeHui. KauecTBeHHOe OOHapykeHHE YIJIeposa, BOJOpOJa U XJIOpa B MOJIEKYJax
OpPraHUYECKHUX COEIUHEHUN.

Jlabopamopnvie onvimoi. VI3roTOBIEHHME MOJENEH MOJEKYJI OpPraHMYeCKHUX
BEIIIECTB.
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Ilpogpunvnsie u npogheccuonanvro-3nauumole 31eMeHMbl COOEPIHCAHUAL.
[TonsiTne 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.
XVMMHYECKHE CBOMCTBA aJKaHOB (METaHa, 3TaHa): FOPEHUE, 3aMEIlEeHUE, Pa3NIoKEHUE,
neruapupoBanue. [IpuMeHeHne alKkaHOB Ha OCHOBE CBOMCTB.

Ankensvl. DTUIICH, €TO TOJNYYCHHUE (JIETUIPUPOBAHUEM FTaHA, JCTOJUMEpU3auen
NOJIUATHIIEHA). I'omonornueckuit psn, M30MEpHsI, HOMEHKJIATypa aJIKEHOB.
XVWMHYECKHE CBOMCTBA 3TUJIEHA: TOPEHHME, KAUECTBEHHbIE peakuuu (00eclBEYMBaHUE
OpoMHOW BOJIbI M pacTBOpa IE€pMaHraHaTa Kajus), TUIpaTalus, HOJTUMEpHU3ALUS.
[IpuMeHeHne 3TUIeHa Ha OCHOBE CBOMCTB.

Jluenvt u kayuyku. IloHsTne 0 nMeHaX Kak yIJIEBOJOPOJAax C ABYMs JABONHBIMHU
cBsa3siMu. ComnpspKeHHBIE JUEHbl. XUMHUYECKHEe CBOicTBa OyraaueHa-1,3 u u3ompeHa:
oOeciiBeunBaHWe OpPOMHON BOABI W TMOJMMEpU3alus B Kaydyku. HaTypanbHblii u
CUHTETUYECKHE Kayuyku. Pe3una.

Anxkunvi.  AnetuneH.  XMMHMUYECKHME  CBOWCTBAa  alETWIEHA:  TOPEHHE,
oOecuBeunBaHne OpOMHON BOJbl, MPUCOEAMHEHMH XJOPOBOIOPOJA W THUApaTalus.
IIpuMeHeHue aneTHiIeHa Ha OCHOBE CBOMCTB. MeXKI1accoBast U30MEpUS € alKaINCHAMMU.

Apenwl. benzon. XumMuueckue cBOilCTBa O€H30J1a: TOPEHUE, PEAKIUN 3aMEeIleHUs
(ranoreHupoBanue, HUTpoBaHue). [IpuMenenne 6eH3051a Ha OCHOBE CBOICTB.

Ilpupoonvie ucmounuku y2ineeo00pooos. 11pupoaHplil ra3: cocTaB, MIPUMEHEHUE
B Ka4eCTBE TOIINBA.

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

Jemoncmpayuu. T'openue MeraHa, dTWIEeHA, areTuieHa. OTHOIIEHHE METaHa,
ITUJICHA, alleTWIeHa W OeH30Jla K pacTBOpaM IEpMaHraHara Kajlus U OpOMHOH Boje.
[TonyyeHne oTuieHa peakuMeW AeruapaTaluy 3TaHoja, aleTWIEHAa - THAPOJIN30M
KapOuga kanmpiusi. PasnmoskeHue Kaydyka NpU HarpeBaHWU, WCIBITAaHUE MPOAYKTOB
paslioKeHUsT Ha HemnpeAenbHOCTh. Koymekius o0pa3noB HehTH U HEPTEIPOIYKTOB.
Konnekuuns «KameHHBII yroibs 1 IpOAYKIHS KOKCOXUMUYECKOTO MPOU3BOICTBAY.

Jlabopamopnsie onwvimpl. O3HaAKOMIICHHE C KOJUIEKIMEeH oO0pa3noB HePTH U
NpOAYKTOB ee mnepepaboTku. O3HaKOMJIEHHE C KOJUICKIMEH KaydyykoB U oOpa3uamu
W3JEIIUN U3 PE3UHBL.

Ilpogunvnvie u npogheccuonanvho-3nauumple 3I1eMeHmMbl  COOEPIHCAHUA.
[IpaBuno B.B. MapkoBuukoBa. Kiaccudukanuss ©  Ha3HaueHHE  KaydyKOB.
Knaccudukanusa n HazHauenue pe3uH. Bynkanuzanus kaydyka.

[Tonyyenue aneruneHa MUPOIM30M MeTaHAa M KapOWIHBIM criocoOoM. Peaxiius
NOJIMMEpHU3aluy BUHWIXJI0pHUAA. [IoMMBUHUIXIOPUA U €ro npuMeHeHue. Tpumepusanus
alleTHIeHa B OEH30I.

[TonsiTue 00 o3kcTpakuuu. BoccTaHoBiieHHE HUTPOOEH307a B AHWIMH.
I'omonornueckuit psin apeHos. Toisryos. Hurposanue tonyona. Tporui.

OcHOBHbBIE HaIPaBJICHHs POMBILIUIEHHOHN NepepaboTKH MPUPOIHOTO ra3a.

[TonyTHBIN HEPTAHOM Ta3, ero nepepadoTKa.
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[Tpomieccsl  mpoOMBINIUIEHHONW — TepepaboTKu  HePTH: KPEKHHT, pPU(OPMUHT.
OxTaHOBOE YNCII0 OEH3MHOB U LIETAHOBOE YMCJIO AU3EJIBbHOTO TOIIUBA.

Kokcoxummuueckoe npou3BOJICTBO U €0 MPOTYKIIHSL.

2.3. Kucaopoacoaepsxamye opranHudeckue coeIuHeHus

Cnupmui. Ilonydyenue staHona OpoXXEHMEM IIIOKO3bl U THApaTalMed ITHIICHA.
I'mapokcunbHas rpynna kak GyHKuoHaibHas. [IoHATHE O MpenenbHBIX OJHOATOMHBIX
cnuprax. XMMHYECKHE CBOICTBA 3TaHOJIAa: B3aMMOJECHCTBUE C HATpHEM, oOpa3oBaHUE
IPOCTBIX U CIIOKHBIX 3(QHPOB, OKUCIEHUE B aJIbJAETUIL.

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

['munepuH Kak npeacTaBUTENb, MHOTOATOMHBIX CUpPTOB. KauecTBeHHast peakuus
Ha MHOTOaTOMHbIE cUPTHI. [[puMeHenune rinuuepuHa.

Denon. dusnyeckre W XUMUYECKHE CBOWCTBa (¢eHona. B3anmHOe BIUsSHHE
aTOMOB B MoJIeKyJie (eHoma: B3aUMOACUCTBHE C TUAPOKCHUIOM HATPUS M a30THOM
kuciotoi. [Ipumenenure peHosa Ha OCHOBE CBOMCTB.

Anvoezuowt. [TonsatTne 00  ampaerugax.  AJpAerugHas  Trpymnma  Kak
dbynkimonanpHas. dopManbAeru]] U €ro CBOMCTBA: OKUCICHHE B COOTBETCTBYIOIIYIO
KHCIIOTY, BOCCTaHOBJIEHHE B COOTBETCTByIOUMH cnupT. I[lonydeHue anbaeruyion
OKHCJIEHUEM COOTBETCTBYIOIIUX CIUPTOB. [Ipumenenue gopmainbpaeruia Ha OCHOBE €0
CBOJCTB.

Kapoonoevie kucnomewl. lTlonstue o kapOOHOBBIX KucioTax. KapOokcunbHas
rpymnmna kKak (QyHKIHOHAJIbHAsA. ['OMOJIOTHYECKUN PsiA TPEACbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCTOT. [lomydueHue KapOOHOBBIX KHCJIOT OKHCJIECHHUEM aJibJCTU/IOB.
XHUMHYECKHE CBOWCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOICTBA € MMHEpaIbHBIMU
KUCTIOTaMH M peakius srepudukanuu. [IpruMeHeHne yYKCYCHOM KHUCIOTHI Ha OCHOBE
CBOWCTB. BrIcime KUpHbIE KUCIOTHI HA IPUMEPE MAIIbMUTUHOBOM U CTEAPUHOBOM.

Cnoycuvte 3pupor  u  cupol. llomydeHue CIIOKHBIX d3(QUPOB peaKIHEH
srepuuxanuu. CiaoxHble 3QUPHl B NMPUPOJE, MX 3HaueHue. [IpuMeHeHue CIOXKHBIX
3(UPOB HA OCHOBE CBOMCTB.

Kupwr kak cnoxusie >¢upbl. Knaccudukanus >xupoB. XUMHYECKHE CBOWCTBA
JKUPOB: TUJAPOIU3 M THAPUPOBAHUE KUJKUX KUPOB. [IpruMeHeHHe >KMpPOB Ha OCHOBE
CBOMCTB. MbIa.

Yeneeoow. Yrneronwl, ux xknaccudukainms: MoOHOcaxapuabl (TIF0K03a, GpyKTO3a),
nucaxapuibl (caxaposa) U nmoyimcaxapu/sl (Kpaxmall U [EeJITI0103a).

['roK03a - BEIIeCTBO ¢ IBOMCTBEHHOM (DYHKIMEH - albAeTUIOCTUPT. XUMUUYECKHE
CBOMCTBA TJIFOKO3BI: OKHCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COpOWMT,
criuptoBoe Oposkenue. [IpuMeHeHne rTF0KO3bl HA OCHOBE CBOMCTB.

3HaueHWe YTJEBOJOB B XUBOW MPUPOAE U B KU3HM uenoBeka. [lonstue o
peakuusaxX TMOJUKOHJAEHCAlMM W THUAPOJIM3a Ha TMpPUMEpPe B3aUMOIPEBpAIICHUN:
ITJIIOKO3a ----- > [oJucaxapum.

Jlemoncmpayuu. OxucieHue cnupta B anpiaeruj. KauecTBeHHbIE peakiuyd Ha
MHOTOQTOMHBIE CUPTHL. PacTBOprMOcTh peHONa B BOJIE MPU OOBIYHON TeMIlepaType U
npu HarpeBaHuu. KauecTBeHHble peakuuu Ha (enon. Peakuus cepeOpsHOro 3epkaia
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aNbJACTUZIOB U TIIOKO3bl. OKUCIEHUE albJeruAO0B U TIIOKO3bl B KUCJIOTY C MOMOIIBIO
runpokcuaa meau (11). Kauectsennas peakuus Ha kpaxmain. Komiekiust apupHbIX Maced.

Jlabopamopnosie onvtmal. PacTBOpeHue TIUIEpUHA B BOJIE M B3aUMOJICUCTBHE C
rugpokcugoM Meau (l1). CpoiicTBa yKCyCHOM KHCIOTBI, OOIIME CO CBONCTBAMU
MUHEPAJIbHBIX KHUCIOT. JloKa3aTelnbCTBO HEMpPENeIbHOIO XapakTepa >KHIKOro >KHpa.
BzaumoneiictBue T0ko3bl M caxapo3bl ¢ rugapokcupom menu (l1). KauectBennas
peakius Ha Kpaxmail.

Ilpogunvnsie u npogheccuonanvHo-3HauuMble I1EMEHMbL COOEPIHCAHUSL.
MeTuIoBBIN CIUPT U €r0 UCMOJIb30BAHUE B KAYECTBE XUMUUYECKOTO ChIPbs. TOKCHYHOCTH
METaHoJa U MpaBWiia TEXHUKU O€30MaCHOCTU MpHU paboTe ¢ HUM. DTUIICHIJIMKOIb U €T0
npuMeHeHne. TOKCUYHOCTh ATWICHTJIMKOJSA W TpaBUjiia TEXHUKUA OE€30MacCHOCTU MpHU
paboTe ¢ HUM.

[lonyuenue ¢eHona U3 MPOAYKTOB KOKCOXMMHYECKOTO TMPOM3BOJACTBA U W3
OeHzorna.

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

Mmuoroo0pa3ue kapOOHOBBIX KHCIOT (Il1aBesieBas KHUCIOTa KaK JBYXOCHOBHas,
aKpUIJIOBasi KUCIIOTA KaK HempeenbHasi, OeH301Has KHCIOTa KaK apoMaTH4ecKas).

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

MonouyHokucnoe OpoxeHue riaoko3bl. KucioMmonounsie nmpoaykTel. CUiiocoBaHuE
kopMmoB. HutpoBanue uemntosnossl. [IupokcuiuH.

2.4. A3oTcoaep:kamnue oprannieckue coequHenus. loanmepnbl

Amunpl. Tlonarue 06 amuHax. AnudaTUdecKue amMUHBI, UX KiIacCU(UKAIMS U
HOMEHKJIaTypa. AHWJIMH, KaK OpraHudeckoe ocHoBaHue. [lonmyueHue aHuiIMHA U3
HUTpoOeH3o0a. [IpuMeHeHe aHuIMHA Ha OCHOBE CBOMCTB.

Amunokuciomesl. AMHHOKHCIIOTHI Kak amdoTepHble TUGYHKIMOHAIbHBIE
OPraHUYECKUE COCAUHEHHS. XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT: B3aWMOJIEVCTBHE CO
niesioyaMu, KUCIOTaMu U JPYyr c¢ Apyrom (peakuusi nonukonaeHcauuu). llentumanas
CBsI3b U nounenTuasl. [I[puMeHeHne aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. llepBuuHasi, BTOpUYHAs, TPETUYHAS CTPYKTYphl OCIKOB. XHWMHUECKHUE
CBOMCTBa OCJIKOB: TOPEHUE, JCHATYpAIHs, THAPOIN3, [IBETHBIC peakini. bruomornueckue
byHKIIUU OETKOB.

Ionumepwt. benku n noaucaxapuabl Kak OMOMOIUMEPHI.

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

Bonokna, ux knaccuduxanus. [lomydenne BonokoH. OT/ienbHbIC MPEACTABUTENN
XUMUYECKUX BOJIOKOH.

Jemoncmpayuu. B3anMoneiCcTBHE aMMHaKa M aHWIWHA C COJITHOM KHCJIOTOM.
Peakuus anmnmna ¢ GpoMHoii Bogoi. [lokazaTenbcTBO Hanuuus (yHKIIMOHAIBHBIX TPYIII
B pacTBOpax aMHUHOKHUCIOT. PacTBopeHue u ocaxjaeHue OenkoB. lIBeTHble peakuuu
OenkoB. ['opeHne nTHUbEro nepa v MepCTIHON HUTH.
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Jlabopamopnste onvimel. PactBoperne 6enkoB B Boje. OOHapyxeHHe OEIKOB B
MOJIOKE M B MSICHOM OynboHe. [leHaTyparusi pacTBopa Oelika KypHHOTO SHIa CIIUPTOM,
pacTBOpaMH COJICH TSHKENIBIX METAIIOB U TIPU HarpeBaHHH.

Ilpakmuueckue 3anamus:

Pemenne skcniepruMeHTaIbHBIX 3a7a4 Ha HICHTU(PUKAITUIO OPTaHHIECKUX

coennHeHuM. Pacro3HaBaHue miacTMace U BOJIOKOH.

Ilpogunvusie u npogheccuonanvro-3nauumole I1€MEeHMbL COOEPIHCAHUAL.
AMUHOKAIIpOHOBast KucinoTa. KanpoH Kak nmpeiacTaBuTeNb MOJIMaMHUIHBIX BOJIOKOH.
Hcnionp3oBanue ruipoiu3a OSJIKOB B IIPOMBIIIIICHHOCTH. [10IMBUHUIIXIIOPUI,
nosmrerpadTopaTriieH (Tedion). denonodopmalbaeruaabie miactMaccsl. Lemtymon.
[TpoMBITITIEHHOE TPOU3BOACTBO XUMHUECKUX BOJIOKOH

KoJsinyecTBO 4acoB Ha OCBOEHHE MPOrPaAMMBbI IMCIHUILINHBI:
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 38 yacoB
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2. TeMaTnueCcKM# IJIAH

Koin-Bo
naboparop Kou-80
Kon-Bo HO- 4acosB
Koi-Bo
Nor/ 4acoB MpaKkTU4iec BHEAYAUTOPH
o11 .
0 HaumeHnoBanue pa3iesoB u TeM ayoUTOpPH | KUX pabor, KOHTPO oit
BIX YPOKOB JIBHBIX | C@MOCTOSTEN
3aHATHA | pa3BUTHUI pa6oT bHOU pabOThI
peun CTYJICHTOB
U T.J.
1 Beenenue 1
1. O0mas u HeopraHm4yeckas 1
P 43 10 22
XUMUSA
2 OCHOBHBIC TIOHITHUS U 3aKOHBI 5 3
[lepuonnueckuii 3aKoH 1
NEepUOIUYECKasl CUCTEMa
3 P 6 1 3
XUMHUYECKUX d1eMeHToB 1. 1.
MenpeneeBa 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 MeTaniabl 1 HEeMETAILITbI 7 4 4
2. Opranuyveckasi XUMHS 32 10 17
OCHOBHBIE NOHATHUSI OPraHUYECKOM 5
9 XHUMHUH U TEOPHs CTPOCHUS 1 2
OpraHUYEeCKUX COECIMHEHUN
10 VYrneBonopoasl U UX IPUPOIHBIE 9 5 s
NCTOYHHUKHU -
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

qaCoB

11
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3. TPEBOBAHMS K YPOBHIO ITIOAI'OTOBKHU

B pe3ynbraTe u3yueHus: yaeOHON AUCHUIUIMHBI «XHUMUS» 00yUaIOIUICS TOKEH:

3HATH/IIOHUMATh.

BaKHellIMe XMMUYeCKHe MOHSATHUS: BEIIECTBO, XUMUYECKUN DIIEMEHT, aTOM, MOJIEKYIIa,
OTHOCUTEJIbHBIE aTOMHAsI M MOJICKYJISIpHAs MAacChl, HOH, aJUIOTPOIIUSI, H30TOIIbI, XUMHYECKast
CBSI3b, DBJIEKTPOOTPULATEIBHOCTb, BAJEHTHOCTb, CTENEHb OKHUCJIEHHUS, MOJIb, MOJIApHAs
Macca, MOJSPHBIH 00beM Ta3000pa3HBIX BEIIECTB, BEUIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOIO CTPOEHUS, paCTBOPBI, MIEKTPOIUT U HENIEKTPOJIUT, IIEKTPOIUTHYECKAS
JMICCOIMALINS, OKHCIUTEIh U BOCCTAaHOBHUTENb, OKMCIIEHHE M BOCCTAaHOBJICHHE, TETIOBOM
3¢ ¢exT peakluH, CKOPOCTh XUMHMUYECKOW peakluH, KaTaliu3, XUMHYECKOe paBHOBECHE,
YIJIEPOJHBIN CKeTeT, (yHKIIMOHABHAS TPYIINa, H30MEpPHUs, TOMOJIOTHS;

OCHOBHbIE 32aKOHBI XUMHHU: COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa BEIIECTB,
[lepuonnueckuii 3akon [[.1. Menneneena;

OCHOBHbIE TeOpPMH XHUMMH; XHMHYECKOH CBS3H, ODIEKTPOIUTHYECKOW JMCCOIUAIINY,
CTPOCHUSI OPraHUYECKUX U HEOPTaHUYECKUX COSAMHEHHUIA;

BaKHellIMe BelecTBAa M MaTepHaJibl: BOXHEHIIME METaUIbl U CIUIABBI; CEpHasi, COJIHA,
a30THasT W YKCYCHas KHUCJIOTHI; OJIaropojHble Tra3bl, BOJOPOJ, KHUCIOPOJ, TIaJOreHBI,
IIEJIOYHbIE METAJUIbl; OCHOBHBIC, KHCIOTHBIE M aM(OTepHBIE OKCHIBI M THAPOKCHIHI,
I1€J0YH, YIVIEKUCIIBI M yrapHbli rasbl, CEpHUCTBIA I'a3, aMMMaK, BOJa, MPUPOJAHBINA ras,
METaH, 3TaH, JTWJICH, aleTHJICH, XJIOPWJA HaTpus, KapOOHAT W THIPOKapOOHAT HATpHS,
KapOoHaT U (ocdar KamblHsl, OEH30J, METAaHOJ M 3TaHOJ, CIIOKHbIE F(UPHI, KUPBI, MbLIA,
MOHOcaxapuabsl (TJIFOKO3a), Jucaxapuabl (caxaposa), Tmoamcaxapuibsl (KpaxMal |
LEJUTI0JI03a), aHWJINH, aMUHOKHUCIIOTHI, O€JKH, UCKYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA,
Kay4JyKH, TIaCTMACCHI,

yMeThb:

HA3bIBATh: U3yUYEHHBIE BEIIECTBA MO TPUBHAIILHON MJIM MEXTYHAPOIHONW HOMEHKIIATYpPE;
onpeeJATh: BAJIGHTHOCTh U CTETIEHb OKUCIICHHUS] XUMHUYECKUX DJIEMEHTOB, TUIl XUMUYECKON
CBSI3U B COCAMHEHUSX, 3apsi/l MOHA, XapaKTeP CPEeabl B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX
1 OPTaHUYECKUX COEIMHEHUM, OKUCIUTENb U BOCCTAHOBUTEINb, IPUHAIEKHOCTh BEIIECTB K
Pa3HBIM KJIACCaM HEOPTAaHMYECKUX M OPTAHUUECKUX COSIUHEHUM;
XapaKTepu30BaTh: AJIEMEHTHl MallbIX MEPHOJIOB MO HMX MojoxkeHuto B llepuomnueckoit
cucreme JI.MI. MenaeneeBa, oOmmpe XUMHUYECKHE CBOWCTBA METAINIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHMYECKUX COEJUHEHUN; CTPOEHUE U
XUMHUYECKHAE CBOMCTBA U3yUYEHHBIX HEOPTAHNYECKUX U OPTaHUUECKUX COCTMHCHHUI;
00BbSICHATBH: 33aBUCUMOCTh CBOMCTB BEHIECTB OT HX COCTaBa M CTPOEHUS, HPUPOAY
XUMHUYECKON CBSI3U (MOHHOW KOBAJIEHTHOM, METAJUIMYECKOW W BOJOPOJHON), 3aBUCUMOCTD
CKOPOCTH XMMHYECKON DPEAKIMUA M TOJIOKEHHUE XUMHUYECKOTO PABHOBECHS OT Pa3ITUYHBIX
(baxTOpoB;
BBINOJIHATh  XUMHYECKHMH  JKCIEPUMEHT: 10  pPACMO3HABaHUIO  BAKHEHIIHMX
HEOPTraHWYECKUX U OPTAaHUIECKUX COCTUHEHU;
NPOBOAUTh: CAMOCTOSITENIbHBIN TMOMCK XUMHUYECKOW HH(POpPMAIMK C HCIOJIb30BaHUEM
pPa3IMYHBIX WCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX HW3JIaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB HMHTepHeTa); HWCIMOJB30BAaTh KOMIBIOTEPHBIC TEXHOJOTHU I 00pabOTKH U
nepesayl XuMUIecKor HHPOPMAITUU U €€ TIPEICTABICHUS B Pa3IMYHbIX (hopMax;
CBSI3bIBaTh: N3YUYCHHBIA MaTepHal CO CBOEH MPOo(eCCHOHATLHOMN e TENHHOCTHIO;
pemaTh: pacueTHBIC 3a7a4H 110 XUMUYECKUM (POopMysiaM U ypaBHEHUSIM;
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HCMO0JIb30BATh NPUOOpPeTeHHbIEe 3HAHUS U YMEHHMS] B MPAKTHYECKOH JesiTeJIbHOCTH U
MOBCEIHEBHOM KM3HU:

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

¢ OIpCACIICHHUA BOSMOXHOCTU MPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/If/’I B Pa3JIMYHBIX YCIIOBUAX
" OLICHKH HX IIOCICACTBUH,

® DKOJIOTHYECKU TPAMOTHOT'O IOBEICHUS B OKPYKAOIIEH cpele;

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

e (e3omacHOro OOpamieHHss € TOPIOYUMH M TOKCHYHBIMH BEIIECTBAMH H J1aOOpaTOPHBIM
000pyI0BaHUEM;

® [IPUTOTOBJICHHS PACTBOPOB 3a/IaHHON KOHIICHTPAIMH B OBITY M Ha TIPOU3BO/ICTBE;

® KPUTHYECKOW OICHKH JOCTOBEPHOCTH XUMHUECKOW MH(DOPMAINK, MTOCTYIAOIIEH 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 N3YYEHHBIX TEOPHIL;

* MaTepHall U3JI0KEH B ONPEIETICHHOMN JIOTHYECKOM MOCIEI0BATENIBHOCTH, JIUTEPATYPHBIM
A3BIKOM;

* OTBET CAMOCTOSATEIbHBIM.

Ouenka «4»:

* OTBET MOJHBIN U NPAaBUIbHBINA HA OCHOBAHUM U3Y4YEHHBIX TEOPU;

* MaTrepuall M3JI0KEH B OIpPEAEICHHOW JIOTUYECKON IOCIIEOBATENbHOCTH, IMPH 3TOM
JIOMYLIEHbl JIBe-TPU HECYIECTBEHHbIE OIIMOKH, HCIpaBIEHHbIE IO TPeOOBaHMIO
YUUTEIS.

Onenka «3»:

* OTBET MOJIHBIM, HO MPHU TOM JIOMYIIEHA CYHIECTBEHHAasl OIIMOKA MM OTBET HEIOJIHBIH,

HECBS3HBIN.
Ouenka «2»:

* IIpH OTBeTe OOHAPY)KEHO HENOHMMAaHME Y4allUMCS OCHOBHOTO COJAEp)KaHUS yd4eOHOro
MaTepuana WM JOIMYIIEHbl CYIIECTBEHHBbIE ONIMOKH, KOTOPbIE yYaIlMics HE MOXKET
MCIIPABUTH [TPH HABOAIIMX BONPOCAX YUUTEIS.

Ouenka IKCnepuMeHmanbHblX YMEeHUl
OreHKa CTaBUTCS HA OCHOBAHWHM HAOJIOACHUS 32 yYallUMHCA M MUCbMEHHOTO OTYeTa 3a
pabory.
Ounenka «5»:

* paboTa BBINOJHEHA IOJHOCTHIO U TMPABUIBHO, CIIEIAaHbl MpaBHIbHbIE HAOIIOJEHUS U
BBIBO/IBI;

* SKCIIEPUMEHT OCYILECTBJIEH IO IUIAaHYy C Y4E€TOM TEXHHMKH O€30IaCHOCTH M IpaBHII
paboThI ¢ BeleCTBAaMH U 000PYIOBAaHUEM;

* TPOSIBICHBI OpPraHM3allMOHHO-TPYOBBIE  YMEHHUS (mopepKUBaOTCA YUCTOTA
pabouero MecTa 1 MOPSIIOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YIOTCS PEaKTHUBBI).

Ouenka «4»:
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* paboTa BBHITIOJHEHA MPABUIBHO, CICNIaHbl MPABUIbHBIC HAOTIOACHHUS W BBIBOABI, HO MPHU
9TOM 3KCHEPUMEHT MPOBEACH HE MOJHOCTHIO WJIM JOMYILEHbl HECYHIECTBEHHbIE OIITHOKH
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
NPaBUJI TEXHUKU O€30MacHOCTH MpU paboTe ¢ BEUIECTBAMU U 00OPYJOBaHUEM, KOTOpas
UCTIPABIISIETCS. 11O 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 ¢
BEIICCTBAMH U O0OPYAOBaHUEM, KOTOPBIC YYAIIUHCS HE MOXXET HCIPABHTH Jaxe IO
TpeOOBAaHUIO YUUTEIIS.

XAPAKTEPUCTUKA OCHOBHBIX BUJOB JEATEJIBHOCTHU
CTYAEHTOB

Cooeporcanue Xapaxkmepucmuka 0CHO8HBIX 81008 0eAMeNbHOCHU
00yuenus ooyuarowezoca (Ha yposne yueoHvIX 0elicmaeuil)

Baskueiimmme » JlaBaTb onpeneneHue U ONEpUPOBATh CIEAYIOIIMMHU
XUMHUYECKMMHU MOHATHSIMU: BEILIECTBO, XUMUUECKHUH IEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpPHAsE MacChl, UOH,
AJUTOTPOIIHSL, U30TOIBI, XUMUYECKAsI CBSI3b, JIEKTPOOTPULIATEIBHOCTD,
BaJICHTHOCTD, CTENEHb OKHUCIIEHUS, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BeM ra3000pa3HbIX BEILECTB, BEIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJIIPHOTO CTPOEHMS, PACTBOPSI,
AIIEKTPOJIUT W HEIEKTPOJIUT,  DJJIEKTPOJIMTHYECKAss  JUCCOLMALNA,
OKHCJIUTEIb M  BOCCTAHOBMTENb, OKHCIEHUE W

XUMHUYECCKHue

INOHATHUSA

BOCCTAHOBJIEHHE, TETUIOBOM 3(h(PEKT peaklinu, CKOPOCTh XMMHUECKOMN
peaxiuu, KaTajin3, XMMHUYECKOe paBHOBECHE, YTIEPOAHBIN CKENET,
GyHKIMOHAIbHAS TpyNa, U30MepHsi, TOMOJIOTHSI.

OCHOBHBIE [ | DopMyIUPOBATH 3aKOHBI COXPAHEHUSI MACChI BEIIECTB U
3aKOHBI XUMHH MOCTOSIHCTBA COCTaBa BELIECTB.

m  YcTaHaBiIMBaTh NPUYMHHO-CIEACTBEHHYIO CBA3b MEXKIY
COJIep’)KaHUEM ITHX 3aKOHOB M HAIMCAHUEM XUMUYECKUX (HOpMyI U
YpaBHEHUM.

m  YcTaHaBIMBATh HBOIOLMOHHYIO CYIIHOCTh MEHJEIEEBCKON U
COBpPEMEHHOI (HOPMYITHPOBOK Mepuogndeckoro 3akona J[. 1.
Menneneena.

[ | OOBACHATDh PUBNUECKUIA CMBICTT CHMBOJIMKH TIEPUOTAYECKON
Ta0IMIel XUMUYeCKux AieMenToB [[.1. MenneneeBa (HomepoB

AJIEMEHTA, IEPUO/Ia, TPYIIIbI) U YCTaHABINBATH MPUYHMHHO-

CJIICACTBCHHYIO CBA3b MCXKAY CTPOCHUEM aTOMa U 3aKOHOMCPHOCTSIMU
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W3MEHEHUS CBOMCTB JIEMEHTOB M 0OpPa30BaHHBIX MU BEIICCTB B
MepuoIax U Tpymnmax.

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

OcHOBHBIE

TCOPUHU XUMHHU

m  YCTaHaBIMBATh 3aBUCUMOCTb CBOMCTB XMMUYECKUX BELIECTB 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
CTPOCHHUSI KPUCTAIUIMYECKUX PEIIETOK.

| @opMyIHpPOBATH OCHOBHBIE MOJ0KEHUS TEOPUU
ANEKTPOJUTUYECKON AUCCOLUALIMM U XapaKTepU30BaTh B CBETE 3TOM
TEOPHUH CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHUM.

| @opMyIHpPOBATh OCHOBHBIE MOJOKEHUS TEOPUU XUMHYECKOTO
CTPOEHHUSI OPIrAaHUYECKUX COCUHEHUN U XapaKTepU30BaTh B CBETE ITOM
TEOPUHU CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHEHUM.

Baskneiinime
BellecTBa "

MaTepuaJibl

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

. XapakTepHu30BaTh COCTaB, CTPOEHUE, CBOWCTBA, IOJIYYEHHE H
npuMeHenne BaxkHeimux HemertawwioB (VI A, VIA, VIA rpymn, a
Takxke azora M ¢ochopa, yriepoga W KpeMHHUsS, BOJIOpPOJA) U UX
COCIMHEHU.

. XapakTepHu30BaTh COCTaB, CTPOEHUE, CBOWCTBA, IOJyYEHUE U
IPUMEHEHHE  BAXHEHIIMX  KJIAcCOB  YIJIEBOJOPOAOB  (@JIKAaHOB,
[IMKJIOAJIKAHOB, aJIKCHOB, AJIKWHOB, APEHOB) U UX Han0oJiee 3HAYUMBIX B
HapOJHOXO35IICTBEHHOM IUIaHE IPEICTaBUTENEH.

. B anamormyHoM KirOYEe  XapakTepu3oBaTh — BaKHEHMIIUX
[IpeJICTaBUTENIed JPYTUX KJIACCOB OPraHWYECKUX COEAMHEHM: METaHOII
U 3TaHOJI, CJIOKHBIE AQUPBI, KUPBI, MbLIa, albAerubl (popManbaerua u
aneTalbJeru), KETOHbI (aleToH), KapOOHOBBbIE KHUCIOTHI (YKCycHas
KHCJIOTa, 751 €CTECTBEHHO-HAYYHOT0 MpOoMIIsi NpeacTaBUTeNe Apyrux
KJIACCOB KHMCIIOT), MOHOCaxapuabl (IJI0K03a), JAucaxapujsl (caxaposa),
nojucaxapuabl (Kpaxmal M IEJUII0JI03a), aHWJIMH, aMUHOKHCIIOTHI,
OenKu, MCKYCCTBEHHblE M CHHTETHUECKHME BOJIOKHA, KaydyKw,

1acTMaccChl.

XuMHYeCKH i

fI3BIK U CUMBOJIMKA

. Hcnonp3oBath B yueOHON U MPOPECCHOHAIBHON JIEATETbHOCTH
XUMHUYECKHE TEPMHUHBI U CUMBOJIHKY.

. HaspiBaTh uM3y4eHHBIE BELIECTBA [0 TPUBHAIBHOM UIIHU
MEXYHapOJAHON HOMEHKJIATYPE U OTPaKaTh COCTAB 3TUX COCIUHEHUN C
MOMOIIBI0 XUMUYECKUX (POPMYIL.

. OTpakaTh XMMHMUYECKHE IPOLECChl € IOMOIIBI0 YpaBHEHMMU
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XUMHUYECKUX PEAKIUM.

XnuMuueckKue

peakuuu

. OOBICHATD CYILIHOCTh XUMHUYECKUX IIPOLIECCOB.
KnaccuduupoBaTe XUMHUYECKHE PEAKIMH IO Pa3IMYHBIM MPU3HAKAM:
YUCIy M COCTaBy HPOAYKTOB M pPEAareHTOB, TEIIOBoMY 3(hdexTy,
HampaBlieHUIo, ¢aze, HATUUYMIO KaTalM3aTopa, MU3MEHEHUIO CTeleHen
OKHCIICHHSI SJIEMEHTOB, 00pa3yloIInX 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 XUMHYECKOM p€aKiuu U
IMOJIOKCHUSA XUMHUYCCKOTI'O PABHOBCCHUS OT PA3JIMYHBIX (1)aKTOpOB.

XnuMu4eckui

IKCIICPUMEHT

m  BBmonHATE XUMHYECKHI SKCIICPUMEHT B IOJTHOM COOTBETCTBUH
C IpaBuaMu 0€3011aCHOCTH.

[ ] Habnronate, pUKCHPOBATH M OMHUCHIBATH PE3YIIbTATHI
MPOBEICHHOTO YKCIICPUMEHTA.

Xumuuyeckas

uHdopmanus

[ ] [IpoBOIUTH CAMOCTOSITENBHBIN ITOUCK XUMUYECKOMN
WH(pOpMaIIKU C UCTIOJIB30BAHUEM PA3TUYHBIX UCTOYHUKOB (HAy4YHO-
MOMYJISIPHBIX ~ U3/1aHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WutepHera);

[ UCIIONIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU JIJIsl 00pabOTKH
U Tiepeiaur XUMHUYECKO HHPOpMAIINH U ee TIPEJCTaBIeHUs B
pa3INyYHbIX (hopMax.

Pacuersl o
XHUMHYECKAM
¢popmyaam u

YPaBHEHUSIM

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

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

IIpoduiabnoe u
npo¢ecCHOHANBLHO

SHAYMMO€ COACPKAaHUEC

[ OOBSICHIATh XUMHYECKHE SBIICHUS, POUCXOIAIINE B IPUPOJIE,
OBITY U Ha IPOU3BOJICTBE.

| | OHpC}IGJ’IHTB BO3MOXHOCTH HpOTeKaHI/ISI XUMHNYCCKUX
MIPEBPAILCHUI B PA3JIMYHBIX YCIOBUSAX.

[ | CoOmroaTh MpaBWiia IKOJOTHYECKH TPAMOTHOTO MOBEICHHS
B OKpY’KarolIeH cpee.

| | OHCHI/IBaTB BIIMAHUEC XHUMHWYCCKOI'O SanHSHeHI/IfI
OKPY’KaloIllel cpeibl Ha OPTraHr3M YeIOBEKA U IPYTUe )KUBBIC
OpraHU3MBI.

[ | Cobmoiate mpaBuia 0€30MacHOTO OOpaIleHUsl ¢ TOPIOYNMH U
TOKCHYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBAHUEM.

[ | ['OTOBUTH pacTBOPHI 3a/1aHHOM KOHIIEHTPAILIUU B OBITY U Ha
MIPOU3BOJICTBE.

[ Kputnuecku onieHuBaTh JOCTOBEPHOCTh XMMUUYECKOM
nH(pOpMaIyu, TOCTYIMAOIIECH U3 Pa3HbIX HCTOYHUKOB.
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5. YYEBHO-METOJIUYECKOE n MATEPHAJIBHO- TEXHUYECKOE
OBECIHIEYEHHME ITPOI'PAMMBbI YYEBHOU JIMCOUILIJIMHBI «XUMMUS»

13?[ HaumenoBanue 00b€KTOB U CPEJCTB MaTEPHAIbHO-TEXHUYECKOT0 00eCcTIedeHHs 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'a6puensa O.C. IIpaktukym: yueb. mocodue / I'abpuensa O.C., OctpoymoB
N.I'., Cnankos C.A., lopodeera H.M. - M.: 2012 1
Ia6puensu O.C. Xumus B TecTax, 3a/1a4ax, yupaKHEHUAX: y4e0. mocodue s
cTyn. cpen. mpod. yueonsix 3apeaenunii / O.C. 'abpuensn, ['.I". JIpicoBa — M., 2010 | 1
KommuiexT Tabnui 1o pasaenam XUMHH
Tectbl O pazaenam
1.2
1.3
2. TexHUYECKHE CPeICTBA O0YUCHUS
2.1 | JInanmpoekTop 1
Kommbsrorep 1
3. DKpaHHO-3BYKOBbIE TOCOOUS
3.1 | Ipesenrauun [ 12
4. Y4eOHO-IpaKTHUECKOe U YueOHO-1a0opaTopHOe 000pyJOBaHUE
4.1 | KoMImiekT TOCyAbl W TPUHAMLICKHOCTSH IS TIPOBEACHHS JIaOopaTopHbIX | | 13
MPAKTHYECKUX 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
Pa3naTtounblil U AMAAKTHYECKAN MaTEpUai Mo 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 | UHTepuer
5.6
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Jlumepamypa ona cmyoenmoes

INa6puensa O.C. Xumus: yueb. mias cryn. npod. yued. 3aBeaenuit / O.C. I'abpuenss,
N.I". Octpoymos. — 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 oOIed, HEOPraHMYECKOM W OpraHMYeCKOW XHWMHUHU: yueO.

nocobue mius cryn. cpen. mpod. yueb. 3aBemenuit / [abpuensa O.C., Octpoymor W.I'.,
HopodeeBa H.M. — M., 2009

I'abpuensa O.C. Xumusa. 10 kmacc. ba3oBblii ypoBeHb: yueb. s oOmieoOpa3oBar.
yupexaenuit. — M., 2009.
INabpuensa O.C. Xumusa. 11 kmacc. ba3oBeiii ypoBeHb: yue0. s oOmieoOpasoBar.
yapexaenuit. — M., 2009.
JlomoTHUTEeIbHbIE HCTOYHHKH

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

I'a6puensu O.C. Hacronbuast kaura yuutens xumun: 10 xiace / O.C. INabpuensn, 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.mKk.ru - onmummnuana «Ilokopu BopoOseérsl ropsr» hemi.wallst.ru - «Xumwust.
OO0pa3oBaTenbHbIN CAUT IS MIKOJBLHUKOBY WWW.alhimikov.net - O0pa3oBatenbHbIN CalT

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

UHTEpHET-U3Aanue s yunutenein «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 - snexrpoHHbIif KypHAT «XUMUKA U XUMHSI
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