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MosicHuTeNbIIAs 3aNUCKA
TTporpamMmMa oBeobpazoBaTeabHOM yuyeOHOM HCLMIIHED] YymMusg B CNENHalbHOCTH
npesHasHadeHa ans M3yHerd xuMpi B NpoQeccronaIbHBIX oGpazoBaTebHBIX Oprafi-
sawisx CITO, peanu3yrouix 0GPA3OBATENBIYIO NPOTPAMMY cpe/nero odLero obpazoBaHus
B Mpesenax OCBOEHMA OCHOBHON MPO(ECCHOHATBHON 0Gpa3oBaTenbHOA MPOrpammbl Cho
(OIIOTT CI10) na Gasze OCHOBHOTO obiero ofpaszosanus Npy NOArOTOBKE KBATUPHULIAPO-
BAHHBIX paBouHX, CHyKaMX 1 CTeLHANTICTOB CPeaHero 3BeHa.

PaGouas mporpavma yueOHoH ucHMnAMNBl  pazpadoTana B COOTBETCTBUM €O
CAleAYIOMHM I HOPMATHBHEIMY! NOKYMERTAMM!

— (denepaibHBIM rocyaapcTBeibiM 00pa30BaTebHBIM crTaHgapTom (manee Pdroc)
cpennero 00LWero obpazosaHms (aance COO). yTB. IPUKA30M Munobprayks Poceunt 0T 17
vast 2012 r. Ne 413 B pert. npuxasa MunoBpuaykii Poccrn OT 29.12.2014 No 1645;

—  QenepalbHbIM FOCYAAPCTBEHHDIM 06pa30BATENLHBIN CTAAAPTOM CPEAHETO
HPO(ECCHORANBHOTO 00PasoBaHH IO cneunanproctn 23.02.06 Texuuueckad

Z—)KCHJ‘[}/&T&LHAS MOABMIKHOTO cocTana Mele3Hbix JOpor — 43.01.06 YTB.
nprkazonM MunobpHaysu Poccuy ot 22. 04.2014 r. Ne388: nucLMom Munobprayka
Pocenn o1 17.03.2015 r. Ne 06-259 O nopaboTaHHbIX PEKOMEHAALHIX MO oprasuzaluiy
noAyUeHHs CPEANEro oBuiero o0pazoBanHs B IIpeieax ocgoeHus 00pazoBaTEAbHbIX
MpOrpamMM CPeaHEro npod)ecCHOHaNbHOr0 obpazosanus na 0a3e OCHOBHOTO ofbLEro
06pazoBaHNS;

—  yueBHbIM NNAHOM AT ripogpeccHH 73.02.06 Texuuueckast OKCIUTyaTailits
HOIBMIKHOTO COCTaBa KENEIHLIX ZOPOT = 43.01.06

- pasbachennsvn  lenapTamenTa FOCYAAPCTBEHHON  MOANTHRU B oOpazoBasui
Munobpuayky Poccun 0T 27102000 r. 0 (OpMHUPOBAHHIO NPUMEPHBIX nporpaMm
yueGHBIX JACLHILINH HAUALHOTO PO(ECCHOHATBHOTO 1 CPEAHEro pogecCHOHAIBHOTO
ofpazoBanus Ha OCHOBE denepanbHbiX TOCYAAPCTBEHHBIX o6pazoBatenbHbiX CTAHAAPTOR
HAYAIBHOTO PO(ECCHOHAALHOTO 1 CPEARETO npohecCHOHATLHOTO o0paszosatusi.

~ TIpUMEPHOH nporpaMmon oBieoBpazoBaTenbio  MOATOTOBKH yuebrol
AMCLMILTMEBL  XHMHsS AT npOHECCHOHATBLHBIN 00pa30BaTEALHBIN oprasu3alni.
PEKOMEHJOBAHHOT MepepanbHblM  FOCYAAPCTBEHHBI ABTOHOMHBIM  YUPCHKACHHEM
depepanpHbIil HHCTUTYT PasBUTHA obpasonannst (PIAY GUPO) B KayeCTBE nprMEpHOH
[IPOrpaMMBbl ISl Peanu3aii OCHOBHOH [1POhecCHORaNbHOM o6pazoBaTeLHON POTPAMME
CIO na Gase OCHOBHOTO 0DWIETO 06pazoBanua ¢ MOJYMCHHEM cpeasero obiuero
obpasoBaius (POTOKON Ne 3 or 21 mona 2015 .. PEruCTPALMOHHEIH HOMED peries3nu 377
ot 23 mions 2015 r. ®TAY «DUPO»).

[Tporpamma o6ueotpazoBaTenpHol yyeBHON AMCLUMTINEEL Xumus npennasraieHa

IUTSE M3YUEHHA XUMIH B npodeccHonanbibix 00pas0BaTCbHBIN oprannzaumax CI1O,
peann3youux 00pasoBaTeabHyIo MPOrpaMMy CPEIHEro obero o0pazoBaniis B peaiesiax
OCBOEHUS OCHOBHOHM rpodeccHoHanbHOM oOpazoBaTelibHOil NPOrpanMbl Cr1o (OIOTI1
CI10) na Gase OCHOBHOTO oBiiero obpazosaHus [1pH NOAFOTOBKE KA (UL POBAHHBIX
pabounx, CYKALKX, CIEUHaTUCTOR CpeHero 3BeHA.

[Tporpamma pazpadoTana Ha OCHOBE tpedopauuit GIOC cpeanero obuzero obpa3zoBaHus,
HpeIBABIAEMBIX K CTPYKTYPE. CONEPIANIIO M pesyaLTaTaM OCBOCHNS yueGHON ANCUUIIN-
b1 XHMua, B COOTBETCTBHN ¢ PeroMenAUMAME 1O Oprafu3any nosyueHus Cpeanero
obuiero 0BpazoBanns B MPEIEiax OCBOCHHHA 0BpA30BATEbHbIX [IPOrPaMM  CPEAHEro
npo(peccHONanpHOTOo oBpazopauys Ha 0a3c OCHOBHOTO oBero odpasosaHus ¢ YUCTOM
Tpebopanuii (heaepabhbiX rOCYAapeTaeh AbIX OOpa3oBaTEsbHbIX CTAHAAPTOB 1 fosyqaeMoi
npodeccuy MK CrennantbHOCTH cpenHero MpoQeccHoHapHoro obpazosaHus (TMCBMO



JlenapramMesta rocyaapcTBEHHON NOJIUTHKY B cdepe noAroToBKM pabouux Kaapos H Ao
MunoGpuaykyu Poceunu o1 17.03.2015 Ne 06-259).

Coneprkanue mporpamMmbl XHMHUS HATIPABNEHO HA NOCTHKEHUE CACAYIOLIHX ueJsieii:

« hopmupoBaie v 00YHaIONUIXCs yMEHHST OLEHHBATE 3HATNMOCTR XMMBYECKOT0 3Ha-

HMS JUIS KAOKAOTO HeA0BeKa;

« GOpMUPOBAHHE Y 00YHAIOWMXCS LENOCTHOrO NPEACTABICHIA O MAPE 1 PON¥ XUMHH

B CO3NAHMH COBPEMEHHOM eCTECTBEHHO-HAYHHON KapTHHBI MUPa; YMCHHAA 00 BSACHSITH
OBBEKTH! ¥ IIPOLECCH! OKPYKAIOMWIEH NeHCTBHTENBHOCTH: NpUpOSHOH. COUNANbHOH,
KYIHTYPHOI. TEXHHUECKOT CPeabl. —— HCTIONb3YA A STOTO XUMHUHCCKHC 3HAHMS:

« paspuTHE y 0OYUATOIMNCS YMEHUH pasiuuaTh (baKTH! H OLEHKH. CPABHHBATE OLE-

HOUHBIE BBIBOADL, BHACTH UX CBSI3L C KPHTEPHAMH OLUCHOK W CBS3b KPUTEPUCE €
oripe/eNeHHOl cHeTeMOl teHHOoCTE . (popmyInposaTh 1 O0OCHOBEIBATD COOCTBEHHYIO
TTO3UTIHIO;

+ npuoBpeTeHue 00yHaIOLLITMHUCST OTIbITA Pa3HOOOPA3HOI AeATENbHOCTH, NMO3HAHN

( CAMOMO3HARHSA, KIIOUEBBIX HABBIKOB, HMEIOUMX YHHBEPCANIbHOS 3HAUCHNE 1T
PAITHUHDIX BU/IOB AESTEIBHOCTH (HABLIKOB PELLICH I ipoGaem. NPUHATUS pelile-

ruil. noucka. aHanu3a v ofpaboTiy Hr(GOpMALHE, KOMMYHUKATHBHLIX HABBIKOE,

HABBIKOB H3MEPEHMIt. COTPYIHIYECTBA. DE30MaCHOr0 0OpaLICHHA C BEWIECTBAMY B
TOBCEIHEBHOM KHBHH).

B nporpaMmy BKIOYEHO CONSPIKAHHE. HANPABNCHHOE Ha GopMuUpoBaHye y CTYACHTOB
KOMMeTeHuMi, HEOOXOAMMBIX [Uls KaueCTBEHHOro OCBOCHHSA QIO CITO ua 6aze
OCHOBHOTO oO1iero o0Opa3opaHust € TOAYUEHHEM CPCIHEro obuiero  00Opa3OBaHMIL;
IPOrpaMMbl  OAFOTOBKH  KBANK(QHLUIPOBAUHBIX pafoudx. CHYXKAUMX, [POrPaMMBI
OArOTOBKH cretnanteTor cpeanero ssena (MIMTKPC, [ICC3).

PaGouas nporpamMma yuebHoH 1eunnanHsl XumMus aBaseTes OCHOBOH AJIst
npodeccnoHanbHbie  00pa3OBATEbHBIE OPraHH3alMH, PEaTU3YIONINE 00pazoBaTENbHYIO
nporpammy cpeitero obuiero o0pasoBanus B Npeieaax OCBOCHHA ONION CIO na Gase
ocHOBHOrO obwero obpazopanig.  YTOUHAIOT  CONCPWEAHNE yaebHoro  marepualia.
OCENOBATENLHOCT Cr0 HAYHEH S, Pacnpeieenie yHedHbIX Hacos. TeMaTHKY pedeparoB.
BUABI  CAMOCTOSTEbLHBIN  paboT,  YUHTbIRAS — CACUM(QUKY  [pOrpamm  HOATOTOBKH
KBAIH(HUHPOBAHHBIX PABOUMN, CIYIKALUMX 1 CTIELHAINCTOR CPeAHErO 3BCHY, ocsanBaeMoi
npo(eCcCHH KM CHEUManbHOCTH,

TporpaMma MOYKeT HCII0Ab30BATLES APYTUMH [IPOECCHORANLHBIMH obpazoBatesibHbl-

MU OPraHH3aALAAMH, PEANH3YIOWHMHE 00pa3oBaTENbHYIO MPOTPaMMY CPEIHETO obiuero
obpaszosanus B npeaenax ocoenns OTOTT CTIO wa base 0CHOBHOIO ofiiero odpa3oBaHus
(MINKPC, TIICC3).__

B cootsetetiin ¢ Tpebosannamu GIOC COO obyuarolinecs, MoNyvatomue Cpeinee
obiee obpaszoBaHue. Ha NEPBOM Kypee BLINOAHAIOT HIJIBHAYaTLHBIH NPOEKT B paMKax
vieGHOTO BPEMEHH. OTBEAEHHOrO YUeOHbIM [I1AHON HA BHEAYIHTOPHYIO CAMOCTOATCIIBHYIO
paGoTy. VHAMBHAYanbHblil NPOEKT MPEICTABAACT coBoit ocobyio (Gopmy opraxuzaliy
NEATENLHOCTH 00 YUAIOMXCA (YHeOHOe HCCAIOBAHNME HIH YUCOHDI IPOEKT).

[IpoeKTHas AesTeNLHOCTE HAMPABNEHA Ha Pa3BATHE Y 00yUAIOWErocs:

— HABLIKOB  KOMMYHMKATHBUOM,  yueOHO-HCCACAOBATENBCKOM  ACHTENIBHOCTH.
KPHTHUCCKOTO MBILLETIHs:

— cnocobHoCTeH K HHHOBALMONHIION, AHATHTHHECKOM, TBOPUECKOM.
MHTELIEKTYATBHON AeATeABHOCTHL

~ HABBIKOB MNPOEKTIHON AeITE/bHOCTH. @ TAKKE CaMOCTOATEIBHOrO MNPHMEHCHIA
npHOBPETEHHBIX 3HARKH H CriocoB0B ACHCTBII MPU PELICHIN PA3IITIHBIX 3a4at, HCMOAB3YH
AHAHNS OJHOFO MM HECKONLKUX yueBHBIX NPEAMETOB MK MPEAMETHBIX 001acTel;



— CHOCOOHOCTH TIOCTAHOBKM LCIH H dopmynuposarms rHa0TESk HCCIEeN0BaHU,
nmapnpoanns  padboThL oTbopa W HHTEPNPETaLii veobxoaumMol  MH(OpPMALIUHL.
CTPYKTYPHPOBAHUS apryMeHTaunit PesynpTatos HCC/ieN0BAHNS HA OCHOBE coOpaHHbIX
TAHHBIX. NPE3EHTAUMH PE3YALTATOR.

MHAHBHAYATbHBIH  TPOEKT  AOJKCH fupITe npeactasieH B BUAC 3aBePLIEHHOTO
yueBGHOro KCCHeNoBania Wik pa3paboTaHHoro NpoeKTa: nH(OPMALUOHHOTO, TBOPIECKOTO,
COMMATBPHOTO. PUKIIAAHOT0, HHHOBALHOHHOTO. KOHCTPYKTOPCKOLO, HHIKEHEPHOTO.

PaGouast fporpamMma no yueBHON NHCUUITHE Yumnsg obecreynBacT BBHINONHCHUC
CTYZEHTAMH WHAHBHIYANIBHOTO npoeKTa B COOTBETCTBHU C BEIOpAHHON B PaMKax nanHOR
yueGHOA  AMCUHINTHHEL remaTHkOM B mo0of  u30paHHOH ofnacTy  AEATENIBHOCTH
(ro3HaBaTeNsHOM, [paKTHHeCKOH. _vqe6Ho-nccmnosa*rer{bcxoﬁ, COUMANIbHON,
xynomecmeﬂHO«TBopLxeCKO1”4. HHOM), KOTOPBIF BbINOAHACTCA OOy AR MM CaMOCTOSATENRHO
Bo BHe yuebHoe BpeMs 101 PYKOBOACTBOM TPErofaparelis 1o BLIOpAHHOM W3 MPOrpaMMbl
MM TIPEIIOEHHOMN CTYNSHTOM TEME.

[porpamma  MOWKET MCTIOABIOBATHCEA  APYTHMY npodeccHOHANLHbIMI obpazosaTenbHbIMU
Opranu3aLmami, peanu3yrouMni 0Bpa30BATEALHYIO NIPOFPANMY cpenrero obwero obpazosanus B

-

npefenax ocBoeHHs ONOI CIMO na Saze 0CHOBHOTO OOWETO obpazosaims (MAKPC. TIICC3).



1. O6mast xapakrepuceTrira yue61oil AHCHHTIHHDBI

VyeGHas JHCLMIIIMHA OTHOCHTCS K npenveTHOH obnacTn «ECTecTBEHHbIC HAYKHY.

Mayyenne rpenMeTHOH 001acTH «EcTecTReRHbIE HAYKNY 00eCcneunBacT:

- chopMHPOBAHHOCTE OCHOB LLeTIOCTHOM HAYUHON KapTHHB! MAPA.

~hOpMHMpPOBAHNE MOHMMAHIA RIAMMOCBI3H H B3aMM03aBUCHMOCTH ECTECTBEHHDBIX HAYK;
chOpMHPOBAHHOCTE OHUMAH. BNESHHY ECTECTREHHBIX HAYK HA OKPYIKAIOLLYIO CpeXty.
SKOHOMMYECKYIO. TEXHOAOIHUECKYIO. COLUMANBHYIO W DTHHECKYIO cepbl AEATENBHOCTH
4eJIOBEKA;

_co3fanne YCIOBMW st pasBuTyi HaBBIKOB yueOHOM, I'ipOeKTHO—HCCﬂeﬂOBB.TGHbCKOﬁ,
TBOPYECKOH NEATEIHROCTH, MOTHEALKH OBYHAIOLIHXCSA K CAMOPASBUTHIO;

-chOpPMUPOBAHHOCTE yMmenuil aHanu3npoBaTh, OUCHHEATD. NpOBEPSITh HA JAOCTOBEPHOCTL
4 0606ILATE HAYHHYIO HHQOPMALLITIO:

-chopMUpPOBAHHOCTE  HABLIKOE GesonacHoit  paboThi  BO  BpPEMA IPOEKTHO-
MCCNENOBATENLCKOH I SKCTIEPHMERTANBLHON  AEATENBHOCTH. npu  UCTIONIB30OBAHUH
nabopaTopHoro 000PY AOBAHTA. '

WuMmis — OTO Hayka O BEUECTRax. WX cocTape W CTPOEHHM, CBOHCTBAX H
MpPEeBPALLEHUAX,  3HAUCHHN - XHN qUECKHX  BEeLeCTB. Marepnatios o npoLeccoB B
MPAKTHYECKON JEATEebHOCTH venorexa. Conepmanie 0611e00pazaBaTeibHOM yueOHOH
menumanael «XHMHS B COCUHAnLHOCTHY HANPABACHO HA YCBOCHNE 0B yuatoHMHCs
OCHOBHBLIX TMOHSTHI, 3aKOHOB H TeopHil XHMHK OBJAACHNE ymenusMn  Habmonark
YHMHUECKHE sABNEHIs. TPOBOINTE CMpueckuil SKCNepUMEHT, NPOU3BOANTS pacueTs Ha
QCHOBE XUMUUECKHX (QOPMYJT BEECTS 1 ypasieHnii XHMHUECKIX peaxumi.

B [ipoLEcce H3YHEHI NUMHH Y OB YUAIOUIMXCS PAIBUBAIOTCH [103HaBaTE/IbHbIC
MHTEPEChl F HHTEINICKTYAIbHbIE C110COGHOCTH, NOTPEOHOCTH B CAMOCTOATEIbHOM
nproGpeTeRus 3HAHK 10 XUMITH B COOTBETCTBHH C BORNMKAIOWIAMHU KU3HEHHDIMA
npofnemamy, BOCOMTHIBACTCA HeperkHoe OTHOLEHHSA K IPHUPOLE, nOHUMAHKE 300POBOTO
oBpaza Ku3HH. HEOOXOIMMOCTH NpeyTIPENAeHNS qBTeHUIT. HAHOCSIIIX Bpe 3A0POBLIO 1
oxpyaiowieit cpesie. Oy 0CBAHBRIOT MPHEMB] TPAMOTHOTO. He30NacHOro HCIob30BaHA
CHMAUECKHX BELIECTB 1 MATEPHATOB. IIPHMETAEMbIN B GLITY. CENBCKOM XO3RHCTBE M HA
npoussoncTee. Lipy CTPYKTYPHPOBAHIHN COACPIKANNIL 0B11e0Bpaz0BATENBHOH yueOnoH
JUCLMATIIHHBE 478 1TPODECCHOHAMILHBIN 0OPA30BATENBHLIX opramsalni, peanu3yroumx
06pazoBaTeb YO TPOrPaMAY cpearero oduero 06pazoBaKisl 8 ripeseiax OCBOSHHUS
OITOTI CITO sa 6aze OCHOBHOrO OOLIETO oBpa3zoBanis, yHiTbiBanach oGBeKTHBHAS
peanpHoOCTh — HeGONBIIOH 00BEM HACOB, OTOYLICHHELIN Ha H3VHIEHHE XUMUK H
cTpeMIIEHHE MAKCHMANTBHO COOTRETCTBO- BATH HAEAM PAZBHBAIOILETO oByuenus. [Toaromy
TEOPETHUECKHE BOITPOCH! MARCHMATLIO eneIEeHb] K HAUATY WYHEHIS JICHHTITHHbL C TEM
qroBsL nocaenylomuil GarTuieckiii MaTepuai PACCMATPHBASCS HA OCHOBE M3YHICHH BIX
TEOpUH.

Peanu3alis AeAYKTHBHOTO MOAX0AA K W3YHEHHIO XAMHH CnocoOCTBYET Pa3sBUTHIO TAKMX
NOTHYECKUX Ofepalil MBILINSHHA, KaK aHajlu3 ! cnnTes, 0606ienne ¥ KOHKPETH3ald,
CpaBHEHHE H AHANIOTHS. CUCTEMATISAILA i kracenuxannsg u ap.

Mi3yueHue XUMitH B NPO(GEecCHOHaTbIbIX 0Bpa3zoBaTeNbHbIX OPraHU3almiax.
peanusyto OTTOI1 CTIO na Gase OCHOBHOrO 00Wero 00pasosaris, HMeeT CBOH
0COBEeHHOCTH B 3aBHCHMOCTY OT npo(uns npoecCHoHAIBHOTO oBpazoBanus. JTO
BLIPAKACTCA B COAEPIKAHMI oByueHHsl. KOJIMHECTBE HacoB, BLUIETSIEMBIX HaA U3YHEHHE
OTIEIBILIX TEM MPOrPaMMBL. TIYOUNE HX OCBOCHI 0GyuatouMies. 00BEME 1 XapaKTepe
NpaKTHUECKUX AaHATHIL, BUIAX BHEAYAUTOPHOH CaMOCTOSTeNBHOM padoTht CTYACHTOB.
Tlpu ocpoeHun (Quis NPOPECCHOHAIBHOTO 0BpAZOBAHIA XUMHS W3ydaeTCs Ha 6azoBoM
yposre  PIOC nipopeccuit CHO w crieupaasiocteit CMO  ecTecTREHHO-HAYHHOTO
npocpeanero obimero odpasosari. IpH ocgoennn mpogecenit CIO n crielManbHOCTE!
CTIO TexHHUEecKoro npod@us npoQeccHOHATBHOTO obpa3onanis XMMHA H3YHACTCH Bosee
yrayOraeHHo Kax npoduisHas yuchuas AHCHHIAMRL. Tlpi ocpoenust mpodeccuil CliO n
crnemmanbuocteii CT1O  COUMANbLHO-IKOROMUHECKOTO npoQuAs. CreUHanbHOCTEH Crio
PYMAHHTAPHOTO Mpodus  PaccMaTpuBacted CHMHUECKHTT  KOMIOHEHT €CTECTBEHHO-



gaydanoro obpasoBanus B npeaciax wayuenus yuebHol AMCUHIITHHDL «ECTECTBO3IHAHNEY
npenMeTHOH 0671acTH «Ecrectpennsie Haykny GTOC cpeanero ob1uero obpa3oBaHusL.
Creunduxa H3yueHWs XuMmuu TP opfanenii NpodeccHaMy M CTIEHAANBHOCTIMN
TeXHHYECKOro npoduas oTpaxeHa B kaknol Teme pasnena «Conepanue yuebHokH
JMCLMITTIMHEY B PYOpHUKE «[IpounbHble 1 npoecCHOHATLHO  3HAUMMDIC JIEMEHTBI
CONEPIKAHHS.
JTOT KOMIIOHEHT  pPeau3yercs  npi HHANBHIYATbHOH canocTosTenpHON  padoTe
ofyuaionmxes (HanHcanuy pedpepaToB. TMOArOTOBRE cooBuienuil. 3almTe OPOEKTOB), B
ripoliecce  y4eGHOW  IeATENbHOCTH MO PYKOBOACTBOM  TIPETONaBaTe s (BBLITIOJIHEHHY
CUMUYECKOTO SKCTEpUMEHTA —1a00paTopHbIX ONBITOB 4 NPAKTHYECKUX paboT, PELICHUM
NpAKTHKOOPHEHTHPOBAHHBIX PACHETHRIN 3374y U . ).

B comepxaruy yueOHOMi AMCIANANHEL A eCTECTREHHO-HAYUHOTO PO(HJIs npodec-
CHOHATBHO 3HAYHMBI KOMIOHEHT HE BblASeH. Tak KaK Bce ero CofepIKaHue fABIAETCH
IpOQHABHO OPUEHTHPOBAHHBIM M HOCHT npo(ecCcHoHaNbHO suauMMBIR xapakTep. B
nporecce H3yyeHus XuMiH TEOPETHUECKHE CBEACHUS AOMOMHAIOTCA NEMOHCTpaLUAMH,
7aBOPATOPHBIMK ONBITAMK H PAKTHICCKIMH RARSTHAMI. SHAUUTEIBHOE MECTO OTBOAMTCA
CHMHUECKOMY KCTIEPHIMENTY. Of OTKPBIBACT BOMOKHOCTD (JOPMUPOBATE Y O0YHAIOUINXCS
CTICLMANTBHBIE TIPEAMETHBIC  YMEHH: paGoTaTh ¢ BELIECTBRMH. BLIMOARATE NpOCTbIE
HMUYECKHE OTBITEI, YUHTb GE30MACHOMY M IKONOTHHECKH FpaMOTHOMY OOpAILEHRIo C
BellecTBAMHU, MATEpHaNaMi 1 npoueccamu B GITY 1 HA TIPOU3BOACTEE.

Jlns  opraHn3zauMy BHEAVAHTOPHON camocTosTensHoln  paboTpl  CTYACHTOB.
osnanepatouttx  npogpeccusivp CTIO cneunansiocTsivy CTIO  TeXHHUECKOro  #
CCTECTBEHHO-HAYUBOIO  MpoduieH npoeccHOHATBLHOTO 0OpasoBanHs. NPEACTaBIeH
NIPUMEPHLIH nepevetb pedepaToB(I0KNAT0B), HHAHBHIYAIBHBL NPOEKTOB.

B rpoiecce H3yUEeHHs XUMUHU BAKHO popMEPOBATE HH(POPMALNOHHYIO KOMIETEHTHOCTh
oGyuatotmxcs. [1oaTOMY TIpH OpraHusalii CAMOCTOSTENBHOH PaboThl HEOOXOANMO 8K~
LEeHTHPOBATH BHIMaHKE 00YHAIOMIMNCS HA TIOHCKE HA(OPMALIHK B CPEACTBAX MaCCMEnld,
WuTepnete, yuebHOH 1 CrielanbHOM NHTEPaType ¢ COOTBETCTBYIOUIHM odopmseHuem 1
MpeAcTaBNeHneM Pe3yihTaToR.

Vayuenne 06ueoBpa3oBaTebHON  yUeOHOH JHCHHILTHHE] «XuMuUs B COEUUATLHOCTHY
3aBepLuaeTes nomi-

peseryeM UTOroB B opre naddepennpoBaioro satera 1in IKRAMEHA B paMKax 1npo-
MEIKYTOUHOI aTTeCTALHN CTYACHTOR B NIpoUecee ocgoentst OITOIT CITO ¢ nofryqenuem
cpenuero obumero oopasoBanis (TTTIKPC, TITICC3)1.

2. Mecrto yueOnoii nucusijinibl B yucOHoM 1jiane



VyeBras qucuuninna Xumus B ClicLualbHocTH orHocuTcs K 06ieobpazoBaTe/ibHOMY

LHKITY.

B coorsercTBMM C YueOHBIM TNAHOM ounoit popmpl 00yUeHHs 1st U3YUEHHA yaeOHOM

JHMCUMOIIAHBL Hpeﬂ}’CMOTPEHO crnenyiouee pacnpeﬂeﬂeniiie HacoB:

Bua yuebiioii padoTh! Obvem
4aCOB
MakeuMaabHas yuebHas HarpysKa (Bcero) 128
Obs3aTeapRas ayaTopHas yuednas narpyska (Bcero) 95
B TOM YHCIIE:
~  TEOPETHUECKHE 3aHATHI 79
—  ppakTAYecKue 3aHsTii 16
—  nabopaTopHbIE 3aHATHA -
CamocTosrensuas padora CTyNCHTA 33
B TOM HHUCHE!
. BLIONHENHE MHIAMBHAYAIEHOrO NPOeKTd * 6
—  [OATOTOBKA K MPOXOKACHHUIO HpOMEKYTOUHOT aTTecTalnu. NOAroTOBKA K 27
NPAKTHUECKHM  3aIATHAM.  MOAFOTOBKA JOKNAZ0R.  NPEe3eHTalki,
TBOpUECKHX padoT
arrectauns 1o yueGHON ANCLMINWHE TPOBOAMTCS B paMKax APOMEKYTOUHOH 2

ATTeCTALUMH BO 2 cemecTpe B popye i epetupoBantioro 3a4¢Ta

£ CamocmosmenpHas padoma ciyoeHinos o GHIITOAHEH IO HHOUGUOYATOHBIX

npoexmos. Fzyvenue Donoanumenenoi aumepantypet. Onpeoeienue yei, obvexma,

npedyema u 3404 necaedosanus. Cocmagaenue niana UCCACOOBUHUA U NAUHA

suimonnenus npoexma. Onpeodeaenue WemMOOURY U MEMOO0E UCCAEO0BUNLI. Hlzyuenue

meopu 1 UCTMOPUI 60NPOCH, NS Ba30661X NOHAMUL (NOUSIMUSL, HA KOMOPOLIX

cmpounes vecaedosaiue). CoCmagienie CRUCKA Jumepamypol 1o npobiaese

weeaedoganus. Flayueiie onoind petienist Qi ott npoBaeMbl HU NPURIMURE. Coop

ROHCMAPTUPVIOU[CZO MAMEPUT. DopANITUPOSKA SUNOMESDLL Paspabomia u

npogedeniie ORBINHO-IRCIICPUMCHINGEBIOT PADOITbL. O6obuene i QOopPIYIUPOCRU

F?T(ZO})(:"ITI’N’l@C.’\'OZ?O obocnogaius I?j)()f)’(’fd(f”h’(i?{) l»iCC.-’f@f)()b’(«‘HN}E 1% 11(1’1}»’{!@7»;%1)(
]J(ZBJUIbi‘?l(ﬂ’i?(}(y’. Ananis ]’!]JCH\'!??li‘«f@(li\‘()é’,() OFbIMG 110 J’Ip()ﬁ;‘?(ﬁ.l!@ 2{CC,’:’(,)()O(;’CH»{Hﬂ.

Ochopasaenue i Aumepanmypna PeAURYU NPOCKM. TTodeomoGra K 30l{unie nPpoerma.

VyedHas adcuuniuia «XunMus B CHCUHMAMRHOCTHY 4 BIGETCAH }“~i€6]~'lbl.ﬁ’\4 ﬂp@ﬂs\i@"l‘@M o

peIGOpPY U3 0032~

TeNpHOM TIpeIMeTHOM 00AacTH «ECTECTBEHHBIC HAYKHY drOC cpenrero obuiero 06paso-

BAHM.

B npodeccuonanbnbix 00pazoBaTEeNbHBIX OpraHu3aLmax, peanH3yroLrx 00paz0BATENH-
HYIO MPOTrpaMMy CPEIHEro obiiero 06pa3oBanns B NPENEenax 0CBOeHUA OIIOTI CIIO ua
faze OCHOBHOrO o0wero odpasoBaAHHIL. yueBuas MUCUHNITHHA «XUMHSI» W3ydactes B

06111e00pa3oBATENBHOM  LIKKIC yueGuoro OIOTMT CIHO na faze oCHOBHOTO OOIETO

06PAZOBAHMS C MOJTYISHUEM CPEAHETO obwero obpaszosasus (TTTTKPC. [TCC3s).

B yueOHBIX MJ1anax [IMNKPC. TINCC3 mecto yuedHOH AHCLMIIANHD «X1WMuUs» — B COCTABE
0B e0BPAZ0BATELIILIX YUCOHLIX AMCLM AN 11O BLICOPY. POPMUPYEMBIX H3 oB4a3aTeNpHBIX
npeaMeTHBIX obnacted GTOC epeanero 0buEro 00pazopanus. I npodeccuit CTIO wu
criermanasrocTteit CITO cooTBETCTRYIONIENOD ripoding npodeccHonanbHOro oGpazopanust




3.Pe3yanTarhbl 0CBOCHHI ryehHo AHCHHITINHDBI

Ocpoenyie cofeprkanns yiednoi anCuriinhb, N yaiusi B CHELMANbHOCTH, 00eCne nBacT

OCTHIKEHHE CTYAEHTAMI CRELYIOHIX Pe3VILTATOR:

AHUHOCHIHBIX?

—— yyBCTBO FOPAOCTH ¥ YBAXEHHI K HCTOPUH M LOCTHIKEHHAM OTEUeCTBEHHON XUMH-
YeCKON HAayKi: XHMIUECKH rPaMoTHOC nosenenie B npodeccHoRaIbHON 1eATENb-
HOCTH H B OBITY [IPH OOPALIEHHH € XHUMUHCCRHAMY peleCTBAME, MaTepuaIamMit 1
MpoLeccamit.

o FOTOBHOCTH K [POAOIIKEHHIO 00pazoBanys 1 [ORBILIEHHA KBANHPUKALMH B H3-
HpanHoit [1POQECCHORANBHON ACATENBHOCTH 1 06 BEKTHBHOE OCO3HAHKE PONTH XN~
MHUECKHX KOMIETEHLMH B 3TOM;

—— yMeHHe HCTIONB30BaTE AOCTIIICHHA COBPEMEHHOMH XUMHUIECKON HAyKH ¥ XUMHYE-
KUY TEXHONOTWH 715 NOBBILIEH NS COOCTBCHHOID UHTENEKTYATBHOTO pasBUTH
B BLIOpAHHON 11pod)eccHOHANBHOM AeATENBHOCTH:

o MenUIPeOMentibix:
—— MCMOJIB30OBAHKE PA3IIHUHBLIN BUAOB [O3HARATEN BHOW HEATENIBHOCTH 1 OCHOBHBIX
HHTEIEKTYATbHBIX OTIEPaLiiil (rIOCTaNORKH 3aAa4Ht. QopMyanpoBanKs HI0TES,
aHanM3a B CUuTE3a, CPaBHEHMA, oBoBLIEHIsl. CHCTEMATH AW, BbLABACHIA
PHUWHHO-CIIEACTREHHBIX CRsA3CT. NOUCKA aHANOTOB. (POPMYNTPOBAHIA BBIBOAOB)
JUTS petueH st OCTABNEHHOI 3a1auH. TPHMEHEHHE OCROBHAIN METOAOB NMO3HAHNS
(nabmioaenus. Hay Horo SKCTIEPUMEHTA) ISL H3YHEHI pas3fiMHHbIX CTOPOH Xit-
MHUECKHX 00BEKTOB H MPOUECCOR. C KOTOPbIMH BO3HMKAeT HEOOXOANMOCTE CTajl-
KHBATHLCS B NPOQECCHOHATBHOTN chepe:

e HCRIOTIL30BAHME PA3HHBIX UCTOMHHKOB 171 MOy YEHUS XHUMHUeCKOH HH{pOpMa-
MK, YMEHHME OLEHHTD €€ 10CTOBEPHOCTE 75 AOCTUIKEHHS XOPOLINX PE3YAbTaTOB
g ripodheccuonanbHol cipepe:

npedMemHbiX:

— c(hOpPMHUPOBAHHOCTL [IPEJCTABAEHIH O MECTE XHMHH B COBPEMEHHOH HAYUHOH
KApTHHE MAPa; TOHMMAaHHE POJIH XHMHH B (OPMUPOBAHKH KPYTO30pa 1 byax-
HUOHATLHON FPaMOTHOCTH HEA0BEKA ATTA pelICHHS NPaKTHHUECKHN 3alat,

—— prATeHHE OCHOBOMOMATAIOUIHMI XHMHUECKHMN NOHATHIMMK. TEOPHAMH. 3aKOHaMH
i 3aKOHOMEPHOCTAMH yBEPEHHOE HOIB30BAHHE XHMHUSCKON TePMHHOJOTHEN U
CHMBONMKOH;

—— prazieHve OCHOBHLIMI METOAANHM HAYHHOTO [O3HANKS. MCITOAB3YEMbIMYU B XUMAK:
HaBnIoneHHEM. OMTHCaHHEeM, H3MCPEHHEM. IKCMEPUMEHTOM  YMEHHE 00padaThLiBATh,
OBBACHATE PE3VILTATHE IPOBCIACHILIN ONLITOB 1 enaTh BLIBOABL TOTOBHOCTL H
CNOCOBHOCTL TIPHAEHSITH METO LI NO3HARMA TTPH PEILCHHH MPARTHHECKHN 3alat:

—~— c(hOPMHPOBAHHOCTD yMEHUA ABATh KOMMUYECTREHHBIE OUCHKN 1 POU3BOANTE
PACUETBL MO XUMHUUECKAM popmynam # ypaBHEHAIM:

— prageHue rpapriaMi TEXHHKH 6e30MaCHOCTI MPY HCTIONB30BAHNM XHUMIHECKAX
BEILECTR:

— c(pOpPMHPOBAHHOCTH CcOBCTBEHHON NO3ULMHE [10 OTHOWIEHHIO K xpMubeckoit nH(op-

MALHH, [TONy4aeMofl 13 PasHbIX HCTOHHHROB.



3. CONEPKAHHUE VUEBHOW AN CUMTIIINHBI
Texnuueckuii ApoPuIs NPOHeccuonajibhozo 00pa306aHUA

Beepenue
Hayusble METO/AB! MTO3HAHMS BEIIECTE H XUMHIHECKHX gpnenuii. PoaL IKCOEPHMEHTA Y
TeOpHH B XHMUK, MOIEANPOBANNE XUMIHUCCKIX NPOLIECCOB. 3HAUEHHE XUMUH NP1 0CBOE-
wun tipodeccuit CHO u crieunanprocteit CIO TexHnyecKkoro npogus
[POGECCHOHANBLIOI0 00PA30BAHITL.

1. O6mas ¥ HeopranuIecKas XumMusl

1.1. OGcrogHbie NOHAMIUA U 3AKONHbI XUMHU
OcuoBHbIe TONSTIS XHMIH. BEWecTB0. ATOM. Monexyna., XHMHHECKHH JNEMEHT.
Asnotporus. [1pocTie 1 CAOMWHDBIC BEECTBA. [KavecTBEHHBIH M KOTHUECTBEHHBIN COCTaB
selnecTs. Xumuueckue 3xaxy 1 Gopmynbl. OTHOCUTENBHBIE ATOMHAL 1 MOJIEKYISIpHAsT
maccnl. KonyuecTBO BEWECTRA.
OcHoBHBIE 3aK0NBI XM, CTEXHOMETPUS. 3aKOH COXPAHEHHS MACChl BELUECTB. 3aKoH
HOCTOSTHCTBA COCTARA BELIECTB MONEKYIPHOTH CTPYRTYPLL. 3aKkoH ABOraapo H CHeNCTBUA
13 HEro.
PacyeTHDIE 3a0aUH HA HAXO/KAEHHE OTHOCHTCLHOR NMOTEKVISPHOM MAcChl. ONPeAeNIeHIe
\MACCOBOM TOMTM XHMHUECKHMX 3EMEHTOR B CIOKHOM BEIECTEE.
Memoucmpaniri
Mozenn aTOMOB XHMHUECKHUN 2AEMCHTOB.
Mozemd MONEKYA NPOCTHIX ¥ CAOWHBIN BELICCTB (tuapocTepicHenble 1 CTI0apTa—
Bpurneba).
Koanexkuns NpoCThIX ¥ CJIOKHBIN BELIECTS.
HexoTopbIe BELIECTBA KOIHYECTBOM 1 MO
Mozens MONIPHOTro o0beMa rasos. ‘
AnsoTrporis dochopa, KHCIopoaa, onosa.
Ipodunvrvre u nPOGECCHONARbHO SHALUNbIE JTEMEH DI codepcanus. ANI0TPOTI-
Hpie MOAM(UKALKMI yrepoa (anvas, rpaduT), kKucnopoaa (KHeaopo. 030H), 0JioBa (cepoe
n
Genoe 0y080). [loHsaTHEe O XUMUUCCKOI TEXHOOTHH. BUOTEXHOAOMHN ¥ HAHOTEXHOJIOTHH.

1.2. Hepuoduueckui saxon u Ilepuooutecrasn cucnmena
XUMUUECKIUX

ynemeiiios . H. Menodeneesa u cmpoerue amomna
Tepuoauneeknii 3axon JL M. Menieaecsa. Orepoitue J. M. Menaeneessiv [leprouue-
cxoro saxona. [epronnueckiii 3aKon B GOPMYAHPOBKE . Y. Mengnenecna.

Tepuonuueckas TabMNa XHMIUECKHX DNEMEHTOB — rpauueckoe 0ToOpaXkeHHe NePHO-
IHueckoro 3akoHa. CTPYKTYpa MepHOaHIeCKoH TaBGARLUEL nepHonsl (Mansie 1 Bonbuiue),
rpynel (rrasHag 1 nodouHast).

Cmipoeriie amoma i Hepuoduueckuit saxon /. U Menoeneega. AToM — CIIOXKHAA
yacTHLA. S1Apo (MPOTOHBI M HEHTPOHbL) ¥ ANEKTPOHHAT oBonouxa. Mzotonel. CTpoerne
3IEKTPOHHBIX 0B0NOUEK ATOMOB JJEMEHTOB MaJIbIX IEPHOLOB. QcobeHHOCTH CTPOSHUS
3MEKTPOHHBIX 000N0YEK ATOMOB 3/1EMEHTOB SORBIIAK NEPHOAOB (MEPEXOIHBIX IEMEHTOB).
[TousTue 06 opSuTansx. s-. p- 1 d-opduTann. DAeKTPOHHDIC KOH(pUIypalHH aTOMOB XU~
MIHECKUX DJIEMEHTOB.

Coppevennas Gopmynupopka [[eproanaeckoro 3akoHa. 3navenue Tlepuoanyeckoro
saxona 1 J1epuoAHIeCKOl CHCTeMbE XHMITIECKIX BICMEHTOR J1. V. Mengeneesa Ais pas-
BUTHS HAYKH U NOHHMaMKs XUMUUECKOH KAPTHEBL MHPA.

Jestoncmpauiiii



Pasmanbie (opMel TIepHONHUECKOH CHCTEMB! cummueckux snementos JI. V. Menneneesza.
Jnnamuueckne Tadnuibt 141 MOJENHPOBAHHS [TeproAHUecKO#i CUCTEMBL.

DneKTpU3aumst Te i HX B3AUMOACHCTRIE.
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MosennpoBanie NOCTPOCHHA TMepuonnueckoil TabaMLb! NMMHUECKHX IEMEHTOB.
[Ipogunsrivie i npoQeccuonanbHo SHATUMBIE IACMCH MBI COOEPHCANUA. Pamno-
AKTUBHOCTS. VICTIOMb30BaHHE PAtHOAKTHBILIX W3OTOMOR B TEXHMUECKHX HEJISX. Pentre-
HOBCKOE M3YUeHHe 1 ero MCnoap30Batine B rexmuke 1 aeaniie. MOIeNHPOBAHHE KaK
METOJI [TPOTHO3MPOBANHS CHTYALIN HA IPOH3BOACTRE.

1.3. Cmpoenue gewiecmen
HMonmas xuMpueckas cBa3b. KaTuonbl, X 00pa3oBaHue 13 aTOMOB B pe3ynbTaTe Npo-
Lecca OKHCAeHH . AHUOHDL, HX 0BpazoBaHne 13 aTOMOB B PE3YILTATE TpoLecca BOCCTa-
qoprenus. VloHHas CBI3b KaK CBA3b MEKIY KATUOHAMH ¥ aHHOHAMH 33 CHeT DIIEKTPOCTa-
THYECKOTO TIPHTSIIKEHH. KnaccuduKaiia HOUOB: 10 COCTaBY, 3HAKY 3apsia, HAlHIuIo
ruApaTHOH 0O0NOUKH. MonHbie KPUCTANAKYRCKHE PELUCTKH. CpoiicTRa BELWECTS ¢ MOHHBIM
THIIOM KPHCTAIIMMECKOH PEILETI.
KopanenrHas XIIMHUECKast CB3h. MexanuzM 00pazoBanus kopanexTHol ceszu (06-
MEHHBIH U ﬂOl—!opHo-aKuenTopubm). DFeKTPOOTPUUATENBHOCTE. KopaseHTHBIE NOMspHAL
u peronspuag caazy. KpaTHOCTS KOBANEHTHON CBs3H. MONEKYspHbIC ¥ aTOMHBIE Kpi-
crannuueckue peweTki. CBORCTBA BELIECTE ¢ MOACKYTSPHBIMI 11 ATOMHBIMHI KPUCTATIH-
YeCKUMU PeLIETKaMM.
Meraannueckas cBa3n. Meranayeckas KpuCTAJLTUECKas PelueTa 1 MEeTannuecKas
CMHTeckas cBsidb. (Puapuecicue CBOHCTBA METANIOB.
ArperaTHbIe COCTOSIHIS BEMecTs 1 BOJOPOMIAS CBA3b. TBEPIOe. WIIAKOT U razoodpas-
HOe COCTOsHMA BellecT. [1epexo i BEecTsa 13 0An0To ArperaTHoro COCTOSHUA B APYTOE.
Boaoponuas CBs3b.
Yperpie BeuiecTsa u exect, [onaTue 0 cMecH BELLECTR. | OMOreHHBIE ¥ TETEPOreHHbIE
oneci. Coctas cmeceii: obbemras 1 Maccosas 107H KOMIIOHEHTOB CMeCH, MaccoBas 1014
ripuMece.
JienepeHble CHETEMbBL [owustre 0 aucriepcHoli cucteme. Hucnepexas ¢aza v aucnepeu-
onnag cpesna. Knacciudrrailns AHCAepCHbIx crcten. [ToHsTHE O KONIOMAHEIX CHCTEMAX,
Memoncmpaiiuin
Moeib KPUCTATHHECKOH PEUIETRI XIOPHIA HATPUS.
O6pa3libl MUHEPATOB C MOHHON KPUCTANITHIECKOH peLIeTKOM ! KaNbIHTa, TaiTa.
Moent KPHCTATIMUECKHX PEHIETOK «CYXOro apaay (Wi Hoza). anMaza, rpapuTa (nnu
KBapUa).
[IpuGOopbl HA KHAKMX KPUCTATIAX.
OBpasiibl PAsIUUHbIX AHCTIEPCHBIX CHCTEM: IMYABLCHIL CYCTEH3HIT. anpososnefi. renei
“ 307eH.
Koarynsis.
Cunepesnc.
Dddext TrHaANR.
JTadopamopnusie Onuimnsl
[TpuroToBNEHHE CYCNEN3KH kapOoHaTa KaAblus B BOAL.
[Tonydenne IMYAbCHH MOTOPHOTO Macaa.
O3HAKOMIEHHE CO CBOMCTBANMM AHCTIEPCHBIX CHCTEM.
Hpoduavisie u npoQeccuonanbiio SHAUUMBIE INCMENINHI COOLPIACAN UA. Ttossp-
HOCTD CBS3Y M NONSPHOCTS MOJIEKY bl KORAEHCALH. TexyuecTh. Bosronka. Kpucranmiu-
sanus. Cybrumanus v aecyonumMans. AHOMAIH (pU3HEECKHX CBOACTB BOALL. Kuaxue
KpHCTAnTIbL MUHEpaabl i FOPHBIE MOPOIL! KAK MPUPOAHDIE CMECH. DMYTIBCHH 1 CYCTICHIHH.
Jomiu (B TOM UMCIIE AdPO3ONH) 1 T, Koaryasuus. CriHepesuc.
[Tpaxruyeckoe sanstTie Nol «V3yuenne CBOMCTE ANCHIEPCHBIX CHETEMY

1.4. Booa. Pacmeopsl. 3aeKmpoumuieckas Qucconuaus
Bona. Pactsopsi. Pacraopenite. Bota Kax pacTBOPHTE b PacTBOPUMOCTD BELLECTB.
HachllleHHble. HEHACHILICHHbIC. IEPECHILEHHBIE PACTBOPLI. 3ABUCHMOCTE PACTBOPUMOCTH



rasoB, XKHAKOCTEN © TBEPAbIX BELIECTS OT PABIHIHDIX (paxTOpOB.

Maccosas 101 paCTBOPEHHOTO BELLECTBA.

I 1eKTPOMITHYCCKAS MICCOMNALI, DACKTPONUTET 1 HEIIEKTPOMTLL. ONeKTPONUTHYECKAs
nucconvalis. Mexauu3sbt 2IeKTPOAHTHUECKON NHCCOLHALIH AT BELCCTB pa3IHYHbIMA
THAMK XMMHUECKOH cBs3r. [HApATHPOBAHHLIC H HETHAPATHPOBAHHGIE HOHbL. Crenenp
ANeKTPOANTHYECKOH frccounainn, CribHbIC cnabpie mexTposuThl. OCHOBHbBIE
[ONIOKEHUS TEOPHH NEKTPOAUTHUCCKON ANCCOUHALMH. KHCIOTLL. OCHOBAHKS K COJTH KaK
EKTPOTUTHEL

Mestoncmpauiu

PacTBOPHMOCTD BEILECTB B BOAC.

Cobupanme razos METOAOM BbITCCHEH I BOLL.

PacTROpEHHE B BOAE CEPHON KUCAOTbI it CONCH aAMMOHIA.

O6pasib! KPUCTATIOMHAPATOB.

V3rotoBaeHue ruincOBON MOBA3KH.

ViCTBITaHUE PACTBOPOB HISKTPOIHTOR M HEINEKTPOTUTOB HA [PEAMET THCCOUAALIH.
3ABHCHMOCTh CTETIENH 3AEKTPOAUTHUECKOH AHCCOUNALMN YKCYCHOH KUCIOTBI OT pas-
fagneHus pacTBOpPA.

JIBMIKEHHE OKPALIEHHBIX HOHOB B JJIEKTPHUECKOM Noe.

[1pUroTORNEHNE HKECTKOH BOMbI 1 YCTPAHEHHE €€ HKECTKOCTH.

MoHHTBL.

OB6pasiibl MUHEPAILHBIX BOA PA3IHUHOTO HABHAUCHUAL.

ITpodhunsiivie 1t PO ECCHOHUTLHO SHATUMBIC IACMENINDI cooepacaniia. Pac-

TBOPEHHE KAK (PMBUKO-XMMUUECKHH npouecce. Tenaosbie 3(pQexTs NPy PAaCTBOPEHNH.
Kpucranmornaparsl. Pewenue 3a1at Ha Maccosy1o L0110 pacTBOPEHHOTO pelecTsa. [1pu-
MEHEHUE BObl B TEXHHUECKNX Lenax. JKeCTKOCTh BOAB! 1 cnOCoDb! ee YCTPaHEH . Mu-
HepaNbHBIE BOILL.

1.5. Knaccughuxauist HeOp2aHUHeCKIX COCOUHCHILIL U UX CEOUCHEA
KHEA0THE 1 X coiieTsa. KHCNOTh! KAK 2AeKTPONHTSL, HX KJIaCCHpHKaLus N0 pas-
SMMHBIM TpH3HAKaM. XHMHUECKHE CBOMCTBA KHCOT B CBETE TEOpHH SEKTPONHTHHECKON
uccouuanni. OcoBenHOCTH B3aHMOACHCTBHS KOHUEHTPHPOBAHHOH CEPHON 1 a30THOH
xucnoT ¢ Metannamu, OCHOBHBIE Cr1oCO0b! TTONYUEHNS KUCTIOTEI.

Ocuoparus 1 1x cpoitersa. OCHOBAHUS KaK JIEKTPONHTEL, MX KIACCHQUKas 1o pas-
AngEpIM TpH3HAKaM. XuMUYeckue cBOfCTBA OCHOBARKH B CBETE TCOPHH EKTPOIIHTHYE-
KON MHCCOMALIHI. PA3ONKEH e HEPACTBOPHMBIX B BOJIE ocHoBanNH. OCHOBHBIE CTIOCOOBI
TOTTYUEHUST OCHOBAM M,

Cosn 1t uyx epoitersa. Conu kax 3aexTpoiuThl. CONM CpeaHHe. KHCABIC 1 OCHOBHBIC.

Y UMHUeCKHe CRONCTRA COMEN B CBETE TEOPHH INEKTPOINTUIECKON JUCCOLNALHH. Crioco0mt
[OJyHEeH s CONeH.

lMuaponus coneti.

Owxennpl o ux epoiierpa. Coneobpasyiolie i Heconeodpasyioulne OKCHIbL (OCHOBHBIE,
aM(OTEPHbBIE H KACAOTHBIC OKCHABL 3ABICIHAOCTL XAPAKTEPA OKCHAA OT CTENEHH OKHCIC
HUs 00Pasyioulero ero MeTantda. Xuaireckie Cs0HCTBA OKCHA0B. [TosvueHne OKCHAOB.
Hemoncmpaititi

B3auMOAeHCTBIE A30THON ¥ KOHLUEHTPHPOBAHHOH CEPHOM KHCIOT C METaIaMH.

Topexne Ppocdhopa i pacTBOPSHHE NPOAYKTA TOPCHHMA B BOAL.

[Toayuenue 1 cBOHCTRA aM(POTEPHOro TMAPOKCHAA.

HeoBparTumbli rHApoan3 KapOHiaa KaabLms.

OBpatunbli THAPOAM3 CONCH PA3IHUHOTO THNA.
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Vcnslrague pacTBOPOB KHCAOT HHIMKATOPAMH.

BzaumonelicTBrHe METANIOR ¢ KHCAOTAMH,

BauMOIefCTBHE KHCA0T C OKCHAaMM METAIIOSB.

BiauMoaelCcTBHE KUCIOT C OCHOBAHHIMH.

BsanMoaeficTRIE KHCIIOT ¢ COMAMHU.



VlcnpiTaHHe PACTBOPOB LUENOEH HHAMKATOPAMIL.

BraumoaeicTare wenoyer ¢ ComaMii.

Paznosxenue HepacTBOPUMbIX OCHOBaHHA.

BranMmoaeicTaue conell ¢ METANIaMH.

BiauMOaeHcTBIE COMeit Apyr ¢ ApYroM.

[unposnua conel pasnuynoro Tna.

Hpodpunsisie t npoeccuonibno SHAHIALIE snestenmipi codepcanua. lpasu-

na pasbasieHns CEPHOI KUCAOTBI. Menonb30Banme CepHON KHCIOTbL B MPOMbILIIEHAOCTH.
Enxue Len0un, HX HCIONb30BARHE B TPOMBILIJIEHHOCTH. [auienas M Heraliexas u3BeCTh,
¥X NPUMEHEHHE B CTPOHTENBCTEE. ['mnc u anedacTp, runcoBaHue.

TMonstue o pH pactsopa. KucaoTHas. WeaoHHal. HeliTpaabHas Cpeja pacTsopos.
TpaxTHueckoe 3anaTre Ne2 «Vl3yueniie cBOfiCTB HEOPTaHUHECKHX COEAMHEHH I

1.6, Xusuueckue peakyi
Kaacen@ukanus XuMiuecrux pearunii. Peaxiiin CoennHeHus. pazs10KeHHs, 3a-
Mettenus. oovena, KartannTuieckue peaKiiti. O6paTiMble 1 HEOOPATHMBIE PEaKLMH.
COMOrEHHBIE H FETEPOrettbIe PeaKiiy, JK30TEPMAICCKHIE 1 IHIOTEPMHUUECKHE PEaKIHH.
Ternosoi 3G (et XHMHIECKUX peakiiuit. TepMOXHMHUUECKHE yPaBHEHHA.
OKUCAMTENBEHO-BOCCTAHOBH TE1BHBIC PEAKLIH. Crenenb oxpcnerus. OKUCHUTEND U
goccTaHoBnenye. BoccTanoBHTENb H OKHCIACHHUE. MeToz 2MeKTPOHHOro dananca s
COCTABNEHHUS YPaBHEHHH OKHCITHTE N bHO-BOCCTAHOBHUTENLHBIX PEAKLIHI.
CKOPOCTb XHMHIECKIX peaxuuit. [ToHsTHE O CKOPOCTH XHMUMECKHIX peakuuil. 3aBUCUMOCTh
CKOPOCTH XMMHUECKHX PEaKHUH OT pasiiHbIX (paxTOpOonB: MPHPOJIbI PEArUPYIOLIX
BEMIECTB. MX KOHUEHTPALULH, TEMIIEPATYPDL. MOBCPNHOCTH COMPHKOCHOBEHHS 1
MCIONB30BAHHUS KaTanu3aTopos.
OBpaTHMOCTb XHUMHUECKHX peaxtit. OOpaTHMBIE 1 HeoBpaThmbie peakuui. XUMHYECKOe
paBHOBECHE T CROCOOBI €O CMELICHH.
Hexoncmpaiu
[Tpumepsl HeoBpaTUMBIN pEaKLid H. H2LYLIH X C 0Opa3soBanieM 0CAAKA. raza Uik BOIBL.
3aBHCHMOCTb CKOPOCTH DKL OT MPHPOAL! PEArHPYIOILMX BELLECTB.
BaanMoaeiCTBIE PACTEOPOB CEPHOR KHCIIOThI C PACTEODAMH THocybdaTa HaTpus pas-
AMYHONW KOHUEHTpALKMK M TEMNEPATYPhL.
Mojenb KHIALero ciost.
3ABHCHMOCTH CKOPOCTH XMMUUYECKOH peaKlui OT NpHCYTCTERA KaTaAM3aTopa Ha pumepe
PA3NOIKEHMs! IEPOKCH/IA BONOPOAA € TOMOLLILIO MHOKCH A Mapramua ¥ KaTanaspl.
Mopenb dAeKTpoiu3epa.
Mozesh 3IEKTPOAHIHON BAHHb! AMIs NONYUCHNA ATTOMULHS.
Moaess KONOHHLI CHHTE3a aMMiiaKa.
Jabopamopiivie ONbINbE
PeakLiig 3aMEILEHHA MEAH JKeIe30M B PACTBOPE MEAHOTO KyNopoca.
Peaxiuy, HAYILKE ¢ 0Opaz0oBaHueM OCaKa. ra3a Wikt BOIbL.
JaBHCHMOCTS CKOPOCTH B3AMMOACHCTBIA CONIHOMN KHEAOTRI META/IAME OT HX TIpH-
POIEL
3ABHCHMOCTH CKOPOCTH B3ANMOACHCTBI LKA € COASHON KHCHOTOMH OT €€ KOHLIEH-
TpaLmu.
JaBHCHMOCTL CKOPOCTH B3aMMOIEHACTEHIA OKCHAA MEMN (II) ¢ cepHO} KMCIOTOH OT TEM-
nepaTypbl.
[Ipoghunbitsie 1 nPOGECCUONLILHIO ZHANUMBIC INCUENNTL! cooepaicanus. TTons-
e 06 3AEKTPON3E. DASKTPONM3 PACNIIABOB. DeKTPON3 pacTBOPOB. DASKTPOTIUTHHECKOE
nosyuenne amomunust, [TpaKTiiecKoe npuMeneHie snexTponuia. ['anbBaHOMNACTHKA.
[anppaHocTerus, Paduiuposatie UBETHBIX METAIOB.
Katanus. TOMOreHHBIE 1 FeTePOTreHHbIe KaTalH3aTOPhL. TpomoTopel. KaranuTuueckue
g6l MUHrnbuTopst.
[TpOu3BOACTBO AMMHAKA: CBIPLE. ANTIAPATYPA. HAYUHDIE APHHLMTILL
TpaxTrueckoe 3ausTie No3 «Vzyuenne 3AKOHOMEPHOCTEH MPOTEKAHUS XMMHHUCCKHIX
peaxkuui»



1.7. Mema/iol u HeMemaiibl
MeTanist. OcoBeHHOCTH CTPOCHHS ATOMOB 1 KPHCTANLIOB. (PH3MUECKUe CBOHCTBA M-
Tannos. Knaccupuralinsg METANIOB 110 PasAHUHbIM NPH3HAKAM, XHMHUECKHEe CBONCTBA
METAIIOB. DNEKTPOXUMUUESCKUH Pl HATIPAKCHIHH METANTIOB. MeTtansoTepMust.
Of1me crocobsl oayUeH s MeTannos. [lonsTie 0 METaTYPrii. [upomeTanayprus,
PHAPOMETAILTYPTHSE H 2EKTPOMETATYPIHsl. Crnasbl YEPHBIE ¥ UBETHBIE.
HewmeTannbl, OCOBeHHOCTH ¢TPOSHIS aTOMOB. HenmeTaniibi — MnpocTsie BEECTsa. 3aBU-
CHMOCTS CBOMCTR raforeHoB OT UN [1ONOKEHs B [IEPHOINIECKOL CHCTEME.
OxucnurensHbe
1 BOCCTAHOBHTENLHBIE CBOHCTRA HEMETAINIOB B 3aBHCHMOCTH OT WX TTONIOWKCHNA B Py
3EKTPOOTPHLATENLHOCTIH.
Llexonempaiui
Konnexuus MeTannos.
BaauMOReHCTBIE METANIOB ¢ HEMETAAAAMH (3KeNe3a, LIMHKA 1 ANIOMHHI C CEPOH,
ASIOMHHWS ¢ HOZOM. CYPbMbI C XJI0POM. TOPEHHE JKENE3a B XI0Pe).
[openne METANNOB.
AFIOMHUHOTEPMHSL.
Konnexuns Hemetanios. [operue nemeTtanios (cepsl. pocpopa, yrms). BriTecHeHHE
MeHee aKTHBHLIX FaJ0reHOB M3 PACTBOPOB UX conelt 6o/ee aKTHBHLIMH TaloreHaMy.
Mofeb NPOMBILITEHHOH YCTAHOBKM ANS NPON3BOACTEA CEPHOH KHCIOTBL Moaesp neds
s obykura uisecTHs KA. KoANeKuAN TPOAYKIME CHIIHKATHOH IPOMBILIICHHOCTH (cTexna,
(hapdopa. dasrca, NEMEHTA PA3IHUHEIX MAPOK H Ap.).
Jabopamopueie onbimo
3akanka ¥ OTITYCK CTanu.
O3HAKOMAEHHE CO CTPYKTYPamMy ceporo un Henoro uyryHa.
Pacrioznasanue pyi xKenesa.
H[)CH\'I’J‘?Z-III(?C»'?\'HC? 3¢S
[Tosyuenue. cobupanue 1 pacio3HaBaHHe razos.
Peluenne 3KCIIEPHMEHTANBHBIX 344,
Ipodhpuaonsie u nPOGECCUORAALIO JHAHUMBLC DACHLCIINb] cooepoicanus. Kop-
PO3HS METAIIOB: XMMHUECKAs 1 HICKTPOX MMM IECKast. 3aBUCUMOCTH CKOPOCTH KOPPO3HUH
oT yenosuit oxpyxaromeit cpensl. Kiaccudrxalusa KOpPO3UH METAIOB TI0 pasiiHbIM
nipusHakam. Crocofn! 3l T METAIOB OT KOPPO3HH.
TTpou3BOACTRBO HyTyHa ¥ CTaNH.
MonyucHye HEMETANN0B YPAKLHOHHON NEPErOHKOH KUAKOTO BO3AYXA 1 NEKTPOTM30M
pacTBOPOB HIIM PACAIIABOB ANEKTPONINTOB.
CunkaTHas NPOMbBILIIEHHOCTb. [IPOH3BOACTEO CEPHON KHCIOTDL.
TpaxTuueckoe 3auaTie Nod «M3yuenne CBOHCTR METALI0B M HEMETANIOBY

2. OpranuyccKast XuMust
2.1. OcrHogHbie RONAMUSA OP2AHUYECKOW XUMUU U MeopUa

CMPOCH A OPZAHUHECKUX COCOUNCH U
TpenmeT oprauuaeckoit Xusun, [Ipupoansic. HCKYCCTBEHHLIC M CHHTETHHECKUE Opra-
gryeckue seilecTsa. CpaBHEHME OPraHHeCKX BELUCCTR ¢ HEOPTaHHHECKUMH.
BanenTHoCTh., XHUMUHECKOE CTPOeHNE KaK NOPSAOK COCIHHEHHS aTOMOB B MOJICKYJIBI
110 BAJIEHTHOCTH.
Teopus CTPOEHHs OpraHHHecKix coeaunennit A, M. bByrneposa. OCHOBHBIE [TOJNIOKEHHS
TEOPUY XHMUYECKOTO CTpoeins, M3omepus 1 u3omepsl. XUMUUECKHE (OPMYIIBI ¥ MOJETH
MOJIEKYJT B OPraHuUeCKON XHMHH.
Knaccnduxaimns oprapitecknX semects. KaaccHPukalis BELECTs 10 CTPOCHHIO
YIAEPOAHOrO CKeAeTa i HANMUHIO (DYHKUHOHANBHBIX TPYII. omonoru u romosorus. Ha-
gana nomexknatypsl [UPAC.
CraccrGrKaing peaKiuiil B opranneckoil Xumin. Peakiui npucoeInneHns {runpu-
POBAHMA. TAOICHUPORAH KA. THAPOralOreHHPOBAHMS. [HAPATALM n). Peaxumu oruienne-



Hus (DeruapypoBanis, NerdAporanoreHHpoBarHs, JernapaTaLki). Peakin 3aMeeHs.
Peaxuuy H30MEPH3aLHIL

Hexoncmpayuu

Moeny MONEKYJl TOMOJIOrOB 1 H30MEPOB OPTranHHeCKuX coeanHeHui.

KauecTBeHHOE OOHAPYKEHUE YIIIEPOa. BOAOPOAA H X/I0Pa B MOJICKYIax OpraHnveCcKux
COCAVHEHWUH.

12

JaBopamoprivtit 01bin

VIaroToBNEHHE MOIENeH MOTEKYJI OPraHHeCKKHX BCUIeCTS.

[Ipognuapitoie 1 APOPECCUONATLIO SHUNUNbIC DICHENITO! codepacaitus. 1o-

HgTHE 0 cyBCTpaTe i peareHTe. Peakiiu OKHCSHI 1 BOCCTAHOBACHHA OpraHuHecKnx
erecTs. CpaBHeHHe KIaccHpruKanu CoeMHEHNH ¢ Kaaccu(PpUKALMN PEaKui B HEOP-
FAHKYeCKON M OpraHMyecKol XUMItH.

[paxTuueckoii sausTue No5 «Mzrotosienne MOJETEH MOSIEKYST i O3HAKOMACHHE ¢
OCHOBHLIMH TOHATHAMM OPFaHHUeCcKoi XUMHI

2.2. Y2ueg000podbl 1t UX RPUPOOIIbIE UCTOUHUKU
Asxanbl. AJKAHBE TOMOJIOFHUECKHH PAI. H30OMEPHS H HOMEHKAATYPa alIKaHOoB. XuMu-
{eCKHe CBONCTBA ANKAHOB (MeTaHa, 3TaHa): FOPeHHe, 3aMELLCHUE, PasNoKeHNE, ICTHAPH-
posanue. [IpHMEHEHHE ATKAHOB Ha OCHOBE CROMCTB.
AsKeHbl JTHISH, ero noayuenue (AeruapupoBanieM Tand. JAEeNONAMEpH3auuei 11o-
suaTHeHa). [OMOOrHYeCKMH Psijl. H30MEPHS. HOMEHKAATYpa aJIKCHOB. XUMHYECKHE
CBOMCTBA HTHAEHA: FOPCHKE. KAUECTBEHHbIE peakny (obeclsenBaHile BpOMHOT BOXBI 1
pacTBOpa NEPMAHTAHATA KANHs ). THAPATALYA. MOTHNMEPHUIALINL. [IpumMeHeHie dTHeHA
Ha OCHOBE CBOMCTB.
Jlnenb! u Kayuyku. [1oHATHE O AHEHAX KAK YTACBOAOPOAAN ¢ ABYMS JBOMHBIMU CBSA3S-
M. COMPAKEHHBIE AHEHbL XUMHUECKHE CBOHCTRA GyTanuena-1,3 n n3onpena: o0ecUBe-
ypRaHKe OPOMHON BOALI H TTOJHMEPH3ALMS B KAY IYKIL. HartypanbHbiil ¥ CUHTETHHECKHE
KayayKi. PesnHa.
ANKHEBL ALETHIEH. XHUMUUECKHE CBOHCTRA aLETHIEHA! ropeHue, 00eCLBe nBaHNE
GPOMHO# BOJIbI, TPHCOSAMHEH I XAOPOBOAOPOAA H THAPATALIA. [Tpumenenye aueTuieHa
Ha OCHOBE CROICTB. MexKacconas H3oMepHs ¢ ajikafieHamMy.
Apengl Benson. Xumuieckue CBORCTRA HeH30na: ropeHne. PeakLy 3amMerenus (ra-
JIOreHUpoBanue. HHTpoBanie). [lpnveneHne HeH30/1a HA OCHOBE CBOUCTE.
[pupoIHbIE HCTOMHUKH YTIE€BOAOPOIOB. [IpuiposHbiif ra3: coCTas, NPUMEHEHUE B Ka-
YECTBE TOTLTHBA.
He(rs. Cocras u nepepabotia Heri. Ileperonxa nedtu. HepTenpomyKTel.
Jlexvoncmpayuu
["openne MeTaHa, ITU/ieHa. aleTHiena.
OTHOLICHHE MeTana. dTHIeHa. aueTunena 1 fen3ona K pacTpopam fnepManraHaTa Kajiui
1 OpOMHOH BOZC.
[ToryueHue 3THNEHA peakunel AernapaTauni dTaHoIa. aUETHIICHA — THAPOAH3OM
KapOnga KajlbLHs.
Pa3107KEHME KaydyKa Npi HArPEBAHH, UCIbITAHHE NPOAYKTOR PA3I0KEHNA Ha HE-
MPEeACIBbHOCTD.
Konnexius 06pazinos nedri 1 HedGrenpoaykTos. Kommexins «KamerHblit yronb 1
MPOYKLHS KOKCOXUMHUECKOIO NPOH3IBOACTBAN.
Jatopamopiibie Onuins
O3nakoMienye ¢ Kosekiuelt o6pasuos HeTH 1 POAYKTOB ee rnepepadoTkH.
O3HaKoMACHHE ¢ KOJIeKLHeH kavayKos 1 o0pasuaMi H3AeHH 13 Pe3HHbL
IIpochuissie 1 MPOPECCUONUABIO JHAHUMBIC IACHCHITV! coQepowcanus, {lpa-
suno B. B. Mapxostukopa. Knaccu(puraus i1 Ha3HaueHNE KayHyKos. Knaccuduranus 1
HazHaueHue pe3nH. Bykann3anus kayuyKa.
[TonyueHne aeTeHa MMPONH30M METAH H KapOHIHBIM cnocofom. Peakuns mo-
NEMepPH3ALMH BHHUAXAOPHAA. [TOANBHHIANIOPHA 1 €70 MPUMEHCHHIE. Tpumeprzauus
auernsiena B 0eH30mN.



[lousTre 00 AKCTPakUMK, BOCCTAROBAEHHE HUTPOOEH30M1 B aHWHIH. [oMONOrHyecKui
psa apexos. Tonyon. Hutpopanne T0/1yond. TpoTuit.

OCHOBHBIE HANPABIICHHS IPOMBILUTCHHOH nepepadoTKy NPUPOIHOro rasa.

[TonyTHeil HETAHON ras, ero nepepadoTKa.

[Tpouecehl MPOMbILINEHHOH nepepaloTky HeQTH! KPEKUHT, PHOPMUET. OxraHoBOE
YHENO BEH3UHOB ¥ LETAHOBOE HHCAO AM3EBHOTO TONINBA.

KOKCOXIMHUUECKOE TPOH3BOACTRO ¥ €0 MPOAYKUMSL.

[TpaxTnueckoe 3anatue No6 «M3yuenue CBOMCTB yIII€BOAOPOAOBY

2.3. Kuciaopoocooepoicauiiie Opeaniiieckiie COCOUHEH U
Crupret [lonyuenne 3Tanoia OpOorKeHHEM IIOKO3BI H ruppataledt sTuaena. [ uapox-
CHAabHas rpynia Kax ('1))-"}[I\’LH'IOE~1£:’1.-’IbHﬂS}. [Tousttue o npeacibi LIN OAHOATOMHBIX CIIUPTAX.
KUMHUECKHE CBOTCTBA HTAHONA: B3AUMOACHCTBHE C HATPHEM, 00pa3oBaHHe MPOCTHIN 1

CHOIKHBIX A3PUPOB, OKUCHCHUE B allbACTHIL [Tpumencive HTaHo1a Ha OCHOBE CBOHCTE.
ANKOTOIH3M, €10 MOCASACTBUS A9 OPraHi3Ma HEI0BEKA U NPEIAYIPEACHHE.

CIMNepHH KK MPEACTABHTEN b MHOTOATOMHBIX CIIHPTOB. Kauecrsennas peaxuuds Ha
MHOFOATOMHBIE CIUPTLEL [Ipumenenne ruepuna.

Denon. GuzpuecKHe H XHMUYECKHe cBoiicTBa (penona, BianMHOe BIMAHAE ATOMOB B
Mosiekysie (peHosa: B3anMOAEHCTBHE C THAPOKCHIOM HATPHA 1 a30THOH KucnoTol. {Ipu-
MeHeHne (eHosa Ha OCHOBE CBOICTB.

Anpbaerunsl [ousTue ob aapaersniax. Ajpaeruinas rpynna Kax (hyHKUHOHATIBHAS.
DopManbIerul H ero CBOHCTRA: OKHC/ICHNE B COOTBETCTBYIOLYIO KHCIIOTY, BOCCTaHOBIIC-
Hie B COOTBETCTBYIOWM cnupT. [lonyvenne anbAeriios OKHCICHMEM COOTBETCTBYOLIMX
cnupToB. [IprumMeHerue GOpMATBACTHAA Ha OCHOBE €ro cBOHCTE.

KapGonospie kuCIOThL [ToHATHE 0 KapOOHOBBIX KMCIOTAX. KapBoxcunpaas rpyria

kak (GyHKUMOHATbHAS. [OMONOrH eCK il P IPENSTBHBINX OMHOOCHOBHBIN KapOOHOBBIX
kucnot. Jlonyuenune kKapOOHOBBIX KHCIOT OKHCACHHEM ATbACTHAOB. Knmuueckue cBORCTBa
YKCYCHOH KHCAOTBE: 0011He CBOHCTBA C MHHEPAILHBINMI KMCIOTAMM 1 peaxius yrepudu-
xanuy. [IprMeHenye YKCyCHOH KHCIOTLI Ha OCHOBE CBOHCTB. Boiciiie sKUPHBIE KHCAOTHI
Ha OpUMEpE NANBMHTHHOBOH 1 CTEapH HOBOI.

Croxubie 2hups! n axuphl. [lonyuenie ComHbIN sdipos peaxiyelt srepupurann. Crox-
Hbie 2(GHpPB! B TIPAPOAC. HX 3Hauenne. [Ipryvenenne ComHbIX 3(pUpoB HA OCHOBE CBOHCTB.
SKnpht kak ciokHbie 3QHpbL KaaccH(uranus KHupos. XyMHUIECKHE CBOHCTBA KUPOR: TH-
APOTNH3 ¥ THAPHPOBAHHE KU AKUX KHPOB. IIpHMeHeRIe JKIPOB Ha OCHOBE CBOHCTB. Mpura.
VreBoabl. YIeBOAb, HX KNaccH(UKaums: MOHOCAXapHILI (FIIOKO3a. ($pyxTo3a),
nucaxapuast (caxaposa) M nomucaxapi/ibl (kpaxmani u LEN0Nno3a).

[ MIOKO3a — BELIECTRO ¢ ABOICTBEHHON (ByHKIMEH — albIernA0CHUPT. XUMUUECKHE
cRONCTRA FIIOKO3L!, OKHCIEHHE B MTIIOKOHOBYIO KHCJIOTY. BOCCTAHOBICHHUE B copOuT, cnup-
tosoe Opoerue. [IpupeHeHne rnoKo3sl Ha OCHOBE CBOWCTB.

3paueHKe yrieBOA0B B AKHBON NPHPOIE 1 AH3HH Ue0BeKa. [lousTHe O peakuuax noau-
KOHIEHCALIMH 1 PHAPOAH3A HA NIPIMEPE B3aHMOTIPEBPALICHUH: TITOK03a < MOMHCAXapUIl.
Jleatoncmparuu

Oxncnenve coupra B alibASrHl.

KagecTBeHHbIE peaKLMy Ha MHOTOATOMHDBIE CIIUPTDHI

PacTeOpUMOCTH (PEHONA B BOJE NPH 00bIYHON TEMNEpaType i HarpeBanuu.
KauecTBeHHbIE PEakiMy Ha PeHON.

Peaxius cepeGpsHoro 3epkana aipACriios 1 FIIOKO3bI.

Oxmeenye albAerHAOB U FAIOKO3bI B KHCNOTY ¢ NOMOUIbI0 riapokeraa mean (). Ka-
yecTBeHHas peakumns Ha kpaxmal. Koanexuns s(HpHLIX Macell.

HHaBopamopiivie Onuiinsl

PacTBOopesye IMUEPHHA B BOAS W B3AUMONEHCTBHE C IHAPOKCHAOM MEIH (Dn.

CroffcTBa YKCYCHON KUCTOTEL. 00LIMe €O CBOACTRAMM MUHEPANbHBIX KHCIOT.
JIoKazaTeNnbCTRO HEMPEALALHOr0 XapaKTepa KIUAKOTO Kiupa.

B3auMoaeiicTBIE FHOKO3bI H caxapossl ¢ rapokeuiom menn (1),

KauecTBeHHAs peaKkilidsd Ha Kpaxmall.



TIpopuasitsie 1 MPOPECCHONTONO SHAHUNLIC DICHCNING! codepoicanis. Metuno-

BLilf CIUPT H €r0 UCTIONL3OBANKE B KAUECTBE XHMUUECKOTO ChIphA. TOKCHYHOCTb METAHOA
i mpaBusia TeXHNKK 0e30nachoCTH NpH paBoTe ¢ HUM. DTHICHIIMKOAL U €70 IPHMEHEHHIE.
TOKCHUHOCTS STHIEHTIIMKONIS W TPABHAA TEXHHKH 6e30NacHoCTH HpH paboTe ¢ HUM.
[Tonyuenne (GeHona 13 NPONYKTOB KOKCOXUMHHYECKOTO MpOK3BOACTBA U W3 DeH30na.
[TonukonaeHcauus hopmanbieruua ¢ (peHonom B (GenonodopMabIerHIHYI0 CMOY.
Anetatsrerin TTonsTHe 0 KeTOHAX Ha npumepe atetona. [Ipryenenne aueTona s Tex-
HUKE W IPOMBILLNEHHOCTH.

MHorooGpasue KapGOHOBEIX KHCOT (L1aBeNeBOH KHCIOTH! KAk NIBYXOCHOBHOM, aKpHiIo-
BOM KHCTOTHI KAK HENpenensHOH, 6en30HHOI KHCIOTR! KaK apOMaTHHECKOM).
TTnenko06pa3yIoiye Macaa. 3aMeHa KHPOB B TEXHIKE HEMHUIEBLIM CHIPBEN. CuHTe-
THYECKME MOIOLIHE CPEICTRA.

MONOUHOKHCIOE OPOIKEHHE MHOKO3bE KHCTOMOAOUIHBIC NPOAYKTHI. Cunocopanue xop-
MoB. Hutposarue nenmonosst. [npoxcuinii.

[paxruueckoe sapsTre No7 «V3yuenue kucaopoacoAepratiinx OpPraHHYecKHX
COEIMHEHHI»

2.4. Azomcodeprcanigiie OpUHINeCKUe COCOunen usl. THonunepot
AMuHbL TloHsrre 00 amuHax. Aan(aTHuecKiue aMuibl. HX KaaceH(puKaLHs ¥ HOMEH-
KNaTypa. AHWIMH KaK OPraHiiyeckoe OCHOBAHHE. Moavuenye anniMia n3 HUTpodeH30a.
[TpuMeHenre aHuiHa Ha OCHOBE CBOIICTE.

AMHHOKHCA0TL AMHHOKUCIOTE! Kak am(poTepHbie An(yHKLUHORATIBHBIE OPTaHHICCKUC
coenuHents. XMMUUeCKHe CBOICTRA aMHHOKHCIIOT: B3aHMOIEHCTBHIE C I@I0HaMH, KHCIIo-
TaMK M APYT ¢ APYroM (pearims nonukonnencauny). enTuanas Cei3b W MOTUNCTITHABL
[TprMeEHEeHHE aMMHOKHCTIOT HA OCHOBE CBOHCTS.

Beski. eppudHas. BTOPUUHAs, TPETHHHAS CTPYKTYPEI penkon. XuMHYECKHE CBOWCTBA
GEeNKOB: FOPEHME. ACHATYPALKSA, NHIPOIN3, UBETHDIC PEAKLHH. Buonorudeckue (pyHKUAH
0enKoB.

Hoanmepsy Beikn 1 nosmMcaxapiibl Kak OHoHoIHMEDD!.

[TnacTmacest. [lonyueiue noTUMEpoOB peakiueil noHMepu3ati 1 NOAUKOHACHCALR.
TepMOTIACTHYHBIE 1 TEPMOPEAKTHBHBIE NNACTMACCHL. [peacraguTeNy NiacTMace.
Boaokna, nx knacenpuras. Honyuenne BoaIoKOH. OTaenbHbIC NPEJCTABUTENN XH-
MUYECKUX BOJIOKOH.

JMestoncmpanun

B3aiMONeHCTBIE AMMEAKA H aHHIIHHA ¢ COMSINON KHCIOTOH.

Peaxiust anuiuHa ¢ OPOMHOR BOAOH.

JloKa3aTensCTBO Hamiunsl (JYHKLIMOHATLHBIX IPYNIT B PACTBOPAX AMUHOKACIOT.
PacTsopenue 1 ocakaeniie Henkos.

[{BeTHBIE peakuyn OENKoB.

[opexue NTHYLETO Nepa U WEPCTIHOH HHTH.

HJadopamoprsre 0nuImnl

PacTBOpeHiue OEIKOB B BOAE.

O6HapykeHite GeAKOB B8 MONOKE 1 MACHOM DyabOHE.

JlesaTypauus pactsopa Genka KypUHOro sl CnHpToM, pacTeopamMy CONeH TIKENBIX
METaNIOB U IPH HarpeBanui.

Hpounvitvie 1 APOPHECCUORATLHO 3HATUMbIC ITEM NI cooepHCanua. AMY-
HOKanpoHOBas KuchoTa. Kanpon Kak NpeacTaBuTe/ b NoAHaMnaHbxX BOJIOKOH. Jcronsso-
BAHME THAPOTH3A OENKOB B TPOMBIUACHHOCTH. [TOAHBHHHINAOPHA. noaAnTeTpadTOPITHIICH
(tethron). DeHONOPOPMAALALTHAHBIC NAACTMACCHL, [enavaona TpombiiseHoe npous-
BOJCTBO XHMHUECKHX BOJOKOH.

[paxtuueckoe 3atsTie No§ «M3yuenne CBOHCTB a30TOCOACPHKALLMX OPraHiieCKuX
COENMHEHNH 1 NOJIIMEPOBY



[punvepubic Tembl pedepatos (A0KIAA0B),
UHANBHAYAJALUBLIX 1D OCKTOB
« BHOTEXHOMOU U TeHHas uEKenepns — Texnonoruyn XXI Bexa.
« HaHOTEeNHOTIOTHS KaK IPHOPHTETHOE HAMTPABAEHHE PA3BUTHS HAYKH ¥ TIPOM3BOICTEA
B Poccutickoit denepaunu.
« CoBpeMeHHbIE METO b 00e33apaKBAHNA BOLBL.
» AFINOTPOTIHA METANAOB.
« YKuzue 1 nestensuocts .M. Mewneneena.
* «[TepHOaMHECKOMY 3aKOHY OYAYIHEC HE TPO3UT PABPYILICHHEM. ..»
« CraTes 1 14-ro 2seMenTa — TPUVMQ POCCHACKHX (PU3UKOB-TACPLLUKOB.
* M3ortorne Bogopona.
« Vlcrions3oBanye paanoakTHBHBIX H30TONOB B TEXHUUECKHX LESISIX.
« PEHTreHOBCKOE HU3VUEHHE H €70 HCTIOAL3OBAHIE B TENIHKE W NMEANLIHHE.
o [nasMa — ueTBePTOE COCTOsHIE BELIECTRA.
« AMOPQHBIE BELIECTRA B MPHUPOIC. TEXHHKE. OBITY.
« Oxpana oxpyKaoweil Cpeibl 0T XHMHUUECKOTo 3arpsrsi-;emm. KonnuecTrenubie xa-
DAKTEPUCTUKH 3arPsi3HEHHS OKPYKAOUICH Cpepl.
« [IpuMeredne TBEPAOTO H ra3000pazHoro OKCHAA yrIiepona (IV).
* 3a10UTa O30HOBOrO IKPAHA OT XHMUUECKOTO 3arpsi3HeHHs.
» I'pySoaucnepcHple CHCTEMBL, UX KAacCH(BHKaLMS i HCNIOND3OBAHHE B ripodeccuo-
HANLHON ACATENLHOCTH.
« KocnmeTHuecKHe ref.
» [Tpumenesnue Cycrien3ni 1 oMyIbCHit B CTPOUTEIBCTEE.
« MuHepassl M ropHbIE MOPOAL! KaK 0CHOBA IIHTOCPEPBL.
» PacTBOpBI BOKPYT Hac. THbl PACTBOPOB.
« Bona xak pearedT 1 Cpeaa AIs XHMUUECKOr0 MpoLeccea.
« Wuzun v neatensHocts C.Appennyca.
« BRIaz OTEUECTBEHHBIX YUEHBIX B PA3BHTHE TCOPHH 2CKTPONHTHYECKOA ucconna-
LIHH.
 YeTpaneryie seCTKOCTH BOb! HA POMBILIIICHHBIX PEANPHATHSIX.
» Cepuas KHCIOTa — «NJIEO NMMMHECKOH IPOMBILIICHHOCTHY,
« Vlcronp30Banme MHHEPATLHBIX KUCIOT Ha NPEANPUITHSX Pa3IHYROro 1poduis.
« QKCHIBI M CONM KAK CTPOUTENLHBIE MATEPHATbL.
« VcTopus runca.
» [ToBapeHHas COb KaK XHMHYECKOE ChIPLE.
» MHOTOMIMKHH KapBOHAT KanbiMs: B IPHPOLE. B MPOMBILINEHHOCTH, B DBITY.
o Peakuuu ropeHius na npoH3BOJACTBE 1 B ObITY.
* BupTyasbHoe MOACTHPOBAHUE XHMUUECKHX [TPOLECCOB.
« DNEKTPONN3 PACTBOPOB IEKTPOAUTOB.
* DAEKTPON3 PACMIABOB IAEKTPOAHTOB,
» [TpaxkTryecKkoe NpUMEHEHNE 3NEKTPOIN3A: Pa(HHHPOBAHHE.
ranbBaHOIACTHKA.TATBBAHOCTE 1S,



VlcTopys nony4eHus u NPOHU3BOLCTBA aliOMIHYA.

* DNEKTPONUTHUECKOE TIONYUEHNE 1 PAQHHEPOBAHHE MELH.

« Wusup v gestenbHocTs 11981,

« Posrb METAIOB B UCTOPMH UeN0Beueckol wiBnmsaumi. Meropns OTEHECTBEHHOH
qepHoM MeTamtypriii. COBPEMEHHOE METAMLIYPIHUECKOE NPOH3ROACTBO.

« VlcTopHs OTedeCTBeHIION LBETHOM MeTallyprun. PO METAIN0B 1 CNAABOE B Hay4HO-
TEXHUUECKOM Iporpecce.

« Kopposus METanaoB 1 CNoco0b! 3aLUHTbl OT KOPPO3HH.

« VineprHble HI1 ONaropoAHBIE Ta3bl.

« Pojpaomye conu — raforeHsl.

» VlcTopus mIBEACKOHN CrIHYKN.

« VcTOpHS BO3HHUKHOBEHIS H PA3BHTHS OPranivueckon XuMHi.

« Yu3Hp W aestenbrocts A.M.bytneposa.

+ BUTAMu3M 4 €ro Kpax.

« POlb OTEHECTBEHHBIX YHEHBIX B CTAHOBAEHHH U PA3BHTHH MHPOBOH OPraHuyeCcKoH
XHMHH.

« CoBpenMeHTible IPEACTARAEHHS O TEOPHIT XHMUUECKOrO CTPOCHHUS.

« DKOAOTHUECKHME ACTIEKTh] HCTIOALOBAHKS YIICBOAOPOANONO ChIPbA.

+ DKOHOMUHYECKHE ACTIEKTH! MEYKAYHAPOAHOIO COTPYAHHHECTBRA N0 WCIOJL30BAHKIO
YIIEBOIOPOAHOIO ChIPhSL.

« VlcTopus OTKPBITHS W pa3paldOTKH ra3oBbIX it HEPTAHBIX MECTOPOIKACHHH B POCCUH-
croli Deaepauiiin.

« XHMHS yIIEBOIOPOANOrO ChIPhS 1t MOs Oyay s npodeccis.

« YITeBOAOPOAHOE TOMUBO. €0 BUAbI H HAZHAYEHNUE.

« CUHTeTHUECKHE KAYHYKH: HCTOPHSE, MHOIOO0pasue 1 NepernexTHBb!.

« Pe3MHOTEXHHUECKOE NPOU3BOACTRO 1 €70 POJib B HAYUHO-TEXHHUYECKOM MTPOrpecce.
« Capounoe MPOM3BOACTBO U POJIL XUMHH YTIEBOIOPOAOB B HEM.

- Hedyrh 1 €€ TPAHCNOPTHPOBKA KAK OCHOBA B3AMMOBBIFOAHOIO MEKIYHAPOAHOTO
COTPYAHHYECTBA.



Coucok TeM HHANBHUAY ANbHBIX IIPOCKTOB

Tema

«UTo MBI enum?... Tnazamy XxMMKUKa 1 9KOJIora»

«X UMY 14 9KOJIOTUSI

«VcTopusi pa3BUTHs XUMKH KaK HayK1»

«3HaueHne TOAHMEPOB A JKU3HH H IKKIHCACATCALHOCTH HCIOBCKa, A4
DA3BUTHS JKEJIE3HOLOPOKHOrO TPaHCNopTay

«3HaveHue U POIE XUMUK JUTs PA3BUTHSA [IPOMBILLICHHOCTH 1 CeNBCKOro
X038MCTBaY

«HanoTexHONOTHH B XUMUK

«Poib XMWY M 2KOJNOFUH B Pa3BHUTHE XKeJie3HO0POKHOIo TpaHCHopTay»
«3uavenne neproanteckoro saxona [ M.Meunneneesa B paspuTan XUMHH KaK
HAY KUY

«Ponn xuMuu B iobege 3 Benuxoit OredecTBEHHOH BOHHE

«310pOBHS uenoBeKa. .. Bpes v TI01b3a XUMUHECKUX BEIECTE?

«Brorpadus Imntpus Meanosuia Menaeaeesa»

«HeoBX0AMMOCTh XUMHUECKOro 00pasoBanus 1 IKONOrHHeCKOro CO3HaHUAY



5. TEMATHYECKOE IIAHUPOBAHUE

Texuuueckuii npoQuis npoPeccuonansHoz0 00pasosanus

[Tpyn peanu3auny COACPIKAHKS 06e0Bpaz0BaTenbRON YHeOHOM JMCUHILIHHBL XUMAA B
CrequabHOCTH

s nipenenax ocsoenus OTOM CHO na faze OCHOBHOTO 00ULEro 0dpa3oBaH|s

¢ nonyuenueM cpeanero obiuero 00pasopani (TITIKPC. TITNCC3) makcrmanbaas yuednad
Harpy3ka 00yHaIoUIXCs COCTABAACT:

» 1o npodecensiv CIO TexHIuecKoro npodguag npoecCHORANLHOTO obpa3zoBsa-

s — 1728 acos. 13 HUX ayanTopHas (06s3aTebHAS) HATPY3KE ODYAIOINNC.

BKIIOUAs PAKTHUECKHE 3aHATHs, —95 4acoB;

BHeay[HTOpHAs CaMOCTOATENbHAs PAGOTA CTYAEHTOB ~— 33 uaca.
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5.2 XapakrepHCruKa OCHOBHBLIX BHIOB yueOHOoM

AeHTEeILHOCTH
Conepxanne XapaKkTepHCTHKA OCHOBHBIX BHIOB AEATENLHOCTH CTYICHTOB
o0yueHHus (va yposne y4eOHbIX 3ansTuii)
Baxuefue VMenue 1asath ONpeaeeHss i ONepHPORATh CASAYIOMHUMM XUMUIECKUMH
XUMUYECKHE OHSTHSIMI: BELLECTBO. XHMHUECKHIT IEMEHT. ATOM. MOACKY A, OTHOCHTEIILHAS
MOHSATHS ATOMHAS ¥ MOJICKYJIAPHAS MACCHI. HOH. AA0TPONHS, H30TOTIBL, XHMUHECKAs

CBA3b, JNMEKTPOOTPHLATENLHOCT, BAIECHTHOCTD, CTENICHD OKUCIEHHS, MOJIb,
MOJISIPHAS MACCa. MOJIAPHBIH 00BEM ras000pasHbix BELIECTS, BEIIECTRA
MOJICKYASAPHOTO ¥ HEMOJIEKYNIAPHOrO CTPORHHS, PACTBOPEI, JMCKTPOIUT 1
HEIIEKTPONHT, ANCKTPOIUTHUECKAS AIMCCOUMALHNS, OKUCTHUTEE H
BOCCTAHOBUTEN b, OKHCIEHHE H BOCCTAHOBNEHNE . TeTLI0BOH 2((HEKT peaximu,
CKOPOCTL XHMUUECKOTl peaKun. KaTaans, XHMUUEeCKOe paBHOBECHE,
YINePOAHBIT creseT, PYHKUMOHANbLHAS TPYNITa. U30MEPHsL. FOMOJIOTHA.

QOCHOBHBIE 3AKOHbI
XUMUH

DOPMYTMPOBAHIE JAKOHOR COXPAHENHS MACChI BEIIECTB 1 NOCTOANCTBA COCTABA
petecTs. YCTaHOBKA NPHUHEHO-CIEACTBEHHO CBA3H MEXIY CONCPIKAHHEM
STHX 3AKOHOB M HAMHCAHNEN XHnHuecknx GOpMYJT M ypasHeHuit. Y CTaHoBKa
YBOMIOLHOHHOM CYLIHOCTH MEHAEREEBCKOIl i coBpeMenHO (PopMyIHPOBOK
nepuoanueckoro sakona .M. Menaeaeesa. OfbsacHeHnE PUIMYECKOr0 CMBICTA
CHMBOAMKH 0EPHOAHUECKOT Ta0ANIUbI XMMUHECKUX ITEMEHTOB
JL.A.MeuneneeBa{ HOMEPOB DACMEHTA, TEPHONA, CpYNIbI) ¥ YCTAHOBKA
MPUUMHHO CSCICTREHHOM CBI3M MEXAY CTPOCHHMENM aToMa 1 3aKOHOMEPHOCTAMK
MAMEHEH M CROMCTR 2eMEHTOB 00Pa30BaRHBIN UMM BEIUECTB B IEPHOAAX 1
rpyimnax.

XapakTepuCTHKA 3NEMEHTOB MATBIX W DOJILUIHX NEPHOROB MO HX MONOKEHHIO B
nepuonmueckoi cucteme AWM. Mensencesa

OCHOBHBIE TEOPHH
XUMUH

VeTAHOBKA 32BUCUMOCTH CBOMCTB XMMHUYECKUX BEUIECTB OT CTPOCHUS aTOMOB
06pa3yrOUIHX HX XHMHUECKHX JJIEMEHTOB.

XapakTepHCTHRA BKHEHIIMX THOOB NHMHUCCKAX CBSI3EH ¥ OTHOCHTENBHOCTH
TOH THITOSOTHH.

OB DLICHEHNE 3ABHCHMOCTH CBOMCTR BEILECTB OT WX COCTaBa ¥ CTPOCHMA
KPUCTAUTHUYECKHX PEUIETOK.

DopMYTHPOBKA OCHOBHBIN [TOJOKCHIIT TEOPUH SIeKTPONHTHYECKOH
JUCCOLMALIMH M XapaKTEPHCTHKH B CBETE 3TOH TEOPHH CBONCTB OCHOBHBIX
KAACCORB HEOPTAHMURCKHNX COSAMICHIH.

DopMYIUPOBKA OCHOBHBIX OJOKEHUA TEOPHH XHMHUECKOro CTPOCHIA
OPraHHHeCKMX COSAHHEHHA 1 XAPAKTEPUCTHKY 8 CBETE TOU TEOPUH CBOHCTB
OCHOBHBIX KJIACCOB OPraHHYeCKHX COSAHHEHUN.

Baxnelue
BeIyecTna u
MaTepuanbl

XUMAUECKUH S13bIK
M CUMBOHKA

XapakTeprcTHKN COCTABA, CTPOCHHS!, CBOMCTB, MOy CHHS 1
NPUMEHEHNUS BAKHEHUIMX METAMIOB  ( 1A u I1A rpynmn, alnlOMHHKH,
JKee3d. A B eCTECTBEHHO-HAYYHOM Npodulie H HEKOTOPLIX d-
IAEMEHTOB ) ¥ MX COETMHEHUN. .

XapakTeprCTHKHI COCTaBa, CTPOEHHs, CBOHCTB, MOMYUCHUA 1
npumeseris saxneiimux Hemerannos (VIHA, VIIAL VIA rpynm, a
Taioke a30Ta 1 pocdopa. Yriepoaa it KpeMHug. BOA0poaa) 1 uX
COCAMHEHNH.

XapakTepHCTHKa COCTaBa. CTPOSHS, CBOHCTB. NONYUCHN ¢
[PMMEHEHHS BAKHEHLINX KAACCOB YITEeBOA0PONOB( ANKaHOB,
HUICIOANKAHOR, ANKEHOB, aAKHHIOB. APEHOB) I HX HAKDONee 3HATHMBIX B
HAPOANONO3GHCTBEHHO NJlaHe NPeNCTaBHTeNeH.
AHanorHIHas XapaKTePHCTHRA BOKHEIINX NpeacTaBiTenet Ipyux




KIACCOB OPraHHUECKUX COCHMHEHHH: METAHOIA 1 3TAHONA, CIIOKHEIX
3HPOB, KUPOB , MBUL AlbACTHACB(POPMATLAETHAOB H aueTanbIernaa),
KeTOHOB(aLEeTOHA), KAPOOHOBBIX KHCAOT(YKCYCHOH KMCAOTDL, A5
eCTECTBEHHO-HAYHHOTO NPOQUIs TIPEACTABUTENECH APYTNX KJI1ACCoB
KUCIOT). MOHOCAXAPHIOB(TTIOKO3b1). IHCAXAPULOB(CAXapo3bl),
ronucaxapiaoB(KkpaxMana i LesloA03bl). aHHIIMHE, AMUHOKHCIOT
(BeNIKOB. UCKYCCTBEHHBIX ¥ CHHTETHUECKMX BOJOKOH. KayvIyKOB
JacTMace.

Veronezopanme yuebHol 1 npodeccoHanbHON AesTeIbHOCTH
XHMWYECKMX TEPMUHOB ¥ CHMBOJIMKH,

HazraHue M3yueHHBIX BELIECTB 110 TPHBHANIBHON MITH MEXYHAPOIHOH
HOMEHK/ATYPE ¥ OTPAXKEHNE COCTABA 3THX COENMUHEHNH C HOMOLIBID
XHMUUECKHX POpMY L. OTpaxxeHHe XUMHYECKHX

NPOLIECCOB C TOMOLLBIO YPABHEHHH XUMUYECKUX PEAKIIUH.

XuMuueckas
peaKus

OfbsicHEHME CYLIHOCTH XMMHUeCKUX nponeccos. Knaccubuxais
XHMMUECKMX PEAKUMS N0 PA3THUHBIM IPH3HAKAM (UMCaY U COCTaBY
NPOAYKTOB 1 peareHTos. Tennosomy 3 {pexty, Hanpasiennio. pase,
HATMUKE KATAIM3ATOPOB . U3MEHEHMIO CTENCHEH OKNCACHHSA BNIEMEHTOB,
00PAzYIOLIMN BEWECTB.

YCTauoBKa NPHIHAKOE 081HEr0 H PA3IMUHOI0 B THIIONOMHH PeAKUHH Ui
HCOPraHMUECKOH 1 OPraHiIeCRON XHMKHU.
Krnaccudikauus BELECTB ¥ NPOLECCOB ¢ TOUKH 3PEHUSR OKMCTIEHUS-
poccTaroBnenns. CocrapieHue ypaBHeMHi peakini ¢ NoMOUIbIO
METOMA 3NCKTPOHHOro fananca. ObbscHeHre 3aBUCUMOCTH
CKOPOCTH XUMHUECKOH PEAKLIMH ¥ MONOMKEHUA XUMIYECKOr0
PABHOBECHS! OT PasTHUHbIX (PAKTOPOB.

XpuMudeckuit
IKCIICPUMEHT

BoinonHeHe XHMHUECKOTO IKCIIEPUMEHTA B ITOJIHOM COOTBETCTBHH C
npasunamu dezonacHocty. Habaronenue, Guxcauus 1 onucanue
PE3VABTATOB NPOBEAEHHOrO JKCNIEPUMEHTA.

XuMuuecKkas
HEpOpMaLIK

[Tpopeaenne caMOCTOATENbHOMO NOMCKA XMMUUECKOH HH(OpMALUK 1
HCTIONL30BAHME PAINUILIN HCTOUHHKOB(HAYUHOTO- NOMYASPHAIX
W3Aanuil, KOMNbIOTEPHBIX 0a3 AaHHbIX. pecypeos MnTteprera).
Hcrnons3onanye KOMITLIOTEPHBIX TEXHONOTHH Aas 00paboTky U
repenaui XuMuieckoi nudopyanun 1 €€ NPeACTABACHHS B PA3TUUHEIX
(popmax.

Pacuérel 1o

YETAHOBKA 3ABHCHMOCTH MENCTV KAUSCTBEHHON M KOIMUECTBEHHOMN

XUMUYECKUM -
CTOPOHAMH XUMUHECKHX OOBEKTOB U IPOLECCOB.
(bopwyzan i Pellienne pacHeTHbLIX 38 0 XHMMHUEC {
, SUETHBIX 387144 110 XMMHYECKEM (JOPMYNan U YPaBHEHHSIM.
YpaBHEHUIM pe ant AN QOPMY? YPABHEHHIA
Ipodunsuoe u OfLacHer e . 6
HEHKE XMMUUECKHX SBIEHMH, TPOUCXOMSIMX B IPHpOse, OBITY 1

1poQeccHoHaNTBHO ) 1P AR PUPORE, Y
N Ha npoussoncTee. OnpeneneHne BOIMOKHOCTEH NPOTEKAHHS

: NAMHUECKIX [IpeBpailie it B paznuunpix yerosusx. Cobnionenne
coneprranme L fipeBpatt pe S Cobmoxe

MPaBHi 3KOJAOMHHMECKH [PAMOTHOIO MOBEACHUS B OKPYIKAIOWEH cpene.
Ouerka BAHSHMS XEMIHECKOTO 3arpsSi3HEeH s OKPYIKAIOUIEH Cpelip! Ha
Oprafy3M UeNoBeKa ¥ APYrMe IKUBbIE OPraHu3Mbl.

Cobmonenne npasu de3onacHoro obpaulenus € FOPIOYUME ¢
TOKCHUHBIMY BEHIECTBAMI. 1ad0paTOPHbIM 000pYHOBAHHEM.
[ToaroTosKa pacTBOPOR 3aAAHHOH KOHLEHTPALKK B ObITY W HA
npom3eoacTee. Kpurudeckas OUEHKA A0CTOBEPHOCTH XHMIHECKOH




HHQOPMALHH, TTOCTYNAIOWIEH #3 PAa3HbIX HCTOYHHKOB.




6. YueOHO-METOANYCCKOC H MATCPHAIBHO-TEXHHICCKOC
oGecricuenue padoueil nporpaMmbl y4eOHOH INCUMILIHHbB

6.1. Marepuanbuo-TexnHueekoe odecneuenue

Ocpoenye riporpaMmer yueduoit gucumnnunsr OYJL12.1 XuMus B CrIeHaAIbHOCTH
OCYUIECTRNIETCS B NPO-

(eccronanbHON 06pasoBaTeNBHON OPraHu3aLiy. Peani3yioeH 00pazoBaTENbHYIO MPO-
rpaMMy cpejHero o0iero o0pasoBpanitl B 1Pe/1enax 0CBOCHMS OITOTI CIO Ha baze 0CHOB-
HOTO OBIIEro 00pa3oBanis, B KadUHETE XUMHH C 1a00paTOpHeH 1 nabopaHTCKON KOMHATOMH,

B KOTOPOM HMEETCS BO3MOKHOCTh 00ecnetnTh CB0D0HBIH 10CTYN B WHTepHeT B0 BpeMs
yueGHOTO 3aHATHS 1 B IEPHOI BHEYHEOHOH AeATeNLHOCTH 00YUAIOUIXCA.

Mowmewmenue kabuiera vaoshersopser Tpedosarnayn CaHHTapHO-3NHAEMUONOTHHECKHX
npaska # nopmatusos (Canllnltl 2.4.2 Ne 178-02) 1 ocnaiueso THIOBLIM 000pYHOBAHKEM,
YKA3aHEBIM B HACTOSLMX TPEBOBAHMAN. B TOM YHCIIE CIEUMATN3NPOBAHHOH vaeOHol Medenbio
Y CPeACTBAMH O0YUEHHMA, AOCTATOUHBIMH Ul BBINOHEH S TPEOOBAHKHA K YPOBHIO OArOTOBKH
00ygaouuxcs.

B xabumeTe uMeeTcs MyasTUMeantiHoe obopynosanue, noCpeaCTBOM KOTOPOTO

YUACTHIKK 06PazoBATENLHOTO NIPOLECCa [POCMATPUBAIOT BH3YAIBHYIO HHQOPMAIIIO

M0 XUMHKH, CO3AQIOT NPE3eHTALMH. BUAEOMATEPHATL! | T. 1.

B cocTas yyeOHO-METOAMUECKOTO H MATEPHAILHO-TEXHHUECKOrO OCHALLIEH ! KabnHeTa

XHMHY BXOAST:

Crosnel yuebuble — 15 wT., CTynbs yueHuueckne -30 wt., yuebuas 10CKa MapkepHas,
pabouee MECTO NpenojaBaTens (CTON Mpernofasareas. CTy. KOMIBIOTEPHBI CTOI),
NepCoHabHLI KOMMBIOTED (CHCTEMHBHT DIOK. MOHUTOP. KIABHATYPA. MBILIKA).
BUJICOTIPOEKTOP. 3KpaH. 00OPYAOBAHHE M PCAKTHBLI AJiA NPOBEACHUS nabopaTtopHsix paboT,
paGouuii cTon anst nposeaenus NabopaTOPHBIX ONMBITOR. MPUHYAHTENbHAS BbITHKHAS
REHTHAALHS

Mndopamanioniiple CTEHAbL
[Tepuomuueckas cucTema Xumuueckux sneventos LU Menzeneesa
Tabnuua pacTBOpUMOCTH
(OCHOBHBIE KJIACCH! HEOPraHW4EeCKHX BELIESCTB
Oxpana Tyla OpH NPOBEAEHMH ONbBITOB
CHUMBONBI XMMHUYECKUXN 37EMEHTOB
Obwas duonorus
Uneetes BubanoTeUHbIH (GOHI, B KOTOPbIH BXOAAT yueOHUuKy H y1ebHO-MeTOAMHeCKHH
gomruiexe (YMIC), KHHTH AN 4TEHUs [0 XUMHUE. PEKOMEHA0BANHbIE HITH JOMYLIEHHDIE 1L
MCTIONB30BAHKS B NIPOECCHOHATbHEIN 00pa30BaTENbHbIX OPradu3alMsIX, Pealu3yOMKnX
00pa3oBaTeNbHYIO NPOrpaMMy cpennero oduero 00pa3oBaHus B Mpenenax oCBOCHUS Ol1OIT
CT10 na 6aze ocHoBHOTO 001ErO 00pa3OBAHML.
B mpomecce 0cBOeRHs nporpanmbl yuednol aucnunuuinbl OY 12,1 XuMmus B CNEUHanbHOCTH
CTYACHTBI UMEKOT
BO3MOKHOCTE paboTht B anexktponnoit dubnuorexe DbC (pabota ¢ 3NEKTPOHHBIMYU KHHIAMU,
NPaKTHKYMAMH, TECTAMH)



6.2.Yuebo-meroanueckoe obecrievenne
Tlepeueds PEROMEHIYCMbIX H3AAHTI, METOAHUECKOI AUTEPATYPLI 1 APYTHX HCTOUHHKOB.

Jlrreparypa At CTYACHTOB:

OcHoOBHas:

Fabpueasn O. C. 2017 r. Xumua: yueOiuK a1 CTya. vupescaeHni cpei. mpod. odpaszosaHust /
Tabpuensn O. C., Octpoymos M. I'. - 12-e u3n, cTep. - M.: U3patenbCKuil HEHTP « AKaACMHUI),
2014. =336 ¢., (16) n. uB, ui.

JloronHUTenbHAS:

Epoxun I0.M., Kosareea H.B. Xunust ans npodeccuii i CrIeLMANLHOCTEH TEXHUHECKOrO U
ecTecTaeHHO-HayuHOTo npoduneil. Yuebnux. Mzxarenbeiuit uenTp «Axagemus» 2016r.-496¢.

DeKTpOHHAA BEPCHsL:

Hurorvexuin, A. 5. Xuimpst  yueBuuk u npaxtiynm s CT1O /A b, Huronscrut, A, B. Cysopos.
— 2-e w3, nepepal. u gon. — M. : M3natensctpo HOpaiir, 2017. — 507 ¢. — (Cepus :
[podeccuoHanbioe 00pasoBanie).

https://biblio-online.ru/viewer/9C43BEOF-1093-4551 -BB03-DARG598C10AB#page/]



JlurepaTypa Ajag npenoganaTest:

Menepansubii 3akon o1 29.11.2012 Ne 273-73 «O6 obpasosarnn 8 Poccutickoit deaepauny.
[Tpukas MunucTepcTsa 00pas0BarHisl H Hay Ky Pd ot 17.05.2012 Ne 413 «O6 yTaepKacHau
(denepanbHOro roCyAapeTBeHIor0 00pa3soBaTeALHOTO cTaHAApTa CPEAHEro (MoaHoro) ooLWero
obpazoBaHug»

[prkas MuurcTepcTna 00pasoBans n HayKHd PD or 29.12.2014 No 1645 «O BHECEHUN H3ME-
nenuit B [prxas Munuctepersa 06pasosanis 1 HayKH P® or 17.05.2012 Ne 413 00
yTBepKaeH!H (GenepatbHOro rocy 1apeTBeHHOr0 06pa30BaTENLHOrO CTAHAAPTA CPEHETO
(nosnroro) obiero 00pazoBaUs’ ».

ycomo JlenapramMeHTa rocy1apcTBeHHOH NONHTHRIN B cthepe NOArOTOBKK pabOUHK KaIpOB 1
IO Musobprayku Poceuu oT 17.03.2015 No 06-259 «PexoMeHIauuy 0o Oprafi3aikiu 1ojyse
Hyst cpenHero obilero obpasoBatKs B Npeaesiax 0CBoCHNA 06pa3oBaTeNBHbIX TPOTPaMM
cpesHero npo(eccrnonanbHOro 00pasoBans Ha Ga3e OCHOBHOTO 00wWero 00pazoBanus ¢ yHUETOM
tpeboBanuil PenepanbHbIX rOCYAAPCTREHHbIN 0BpazoBaTeTbHBIX CTAHAAPTOB ¥ I0JY4ACMOH
MpO(GEecCHH WM CTIELHATLHOCTH CPEAHEro PO eccHOHATLHOrO 0GPAZOBAHHAY.

Fabpuenan O. C., Hoicosa I 17 Xumus: Kaura s npenojasatets: yueB.-MeTolL. nocodne. —
M., 2012,

Tabpueasn O. C.ou Op. Xipaust 1751 apogeccHit 1 CELHAIBHOCTEN TEXHUIECKOTO npoduns
(3MEXTPOHHOE MPHIIOKENNE).



6.3. Mudopmaunonnoe obecrievenue
VimeeTcst BOZMOMKHOCTD cB0OOOAHOTO IOCTYTa 06}!tzaiomﬂmcs; B MHT@}DHQT B KOMIBLIOTEPHOM
Kacce, YHTaNBLHOM 3ane OuOAUOTEKH BO BPEMA yueBHOro 3aHATHs ¥ B NEPUOL pHEYyUeOHOH
JesSITCIIBHOCTH TITPH BBITOJAHCHIHH BI—I(‘IQ)"IlI‘lTOpI*lOﬁ camocron’rems&-!oﬁ pa6OTbI |91
MHIH’IBPI,H}’&HI)HOFO INPOCKTA.

Hureprer-pecypenl

www. pvg. mk. ru (onmmmuana «[Tokopr Bopobnesbl ropu).

www. hemi. wallst. ru (O8pasoBaTenbHbli CaiiT [uist LIKONBHHKOB «XAMUSIY).

www. alhimikov. net (O6pazoBatenprbli CalT Ui LIKOJIBHUKOB).

www. chem. msu. su (DaexTpoHHas dDudruoTexa no XUMUHN).

www. enauki. ru (MHTEpHET-N3AaHke JUIs yynTenel «ECTeCTBeH b HAYKH»).

www. september. ru (vetoxuueckas razera «llepsoe cenTabpsn»).

www. hvsh. ru (rypran « XuMus B WKOJe»).

www. hij. ru GrypHanm «XHMUs H KN3HBY ).

www. chemistry-chemists. com (3aexTpOHHbLT KypHAN «XUMHKH M XHMEIS? ).
www.fcior.edu.ru (Penepanbibiit UEHTD NH(pOPMALOHI0-00pa30BaATENbHBIX pecypcos)
wwww.dic.academic.ru (Axaaemuk.Crnosapy 1 dHILH KJAOTTE )

www.booksgid.com (Book Gid. Dnexrponnas BudnnoTeKa).

www.globalteka.ru (I noBanrexa. I'nobanpHas SUGHOTEKA HAYUHBIX PECYPCOB).

www. window edu.ru (Eamioe 0xHO J0CTYNE K 00pa30BaTeIbHbIM pecypeam).
www.st-books.ru (JTyuias yuebnas nnrepatypa).

www.school.edu.ru (Poccuiickuii obpazosaTenplibii nopTas. JloCTynHOCTh, Ka4eCTBO.
3G DEKTHRHOCTD).

www, rw/book (Dnexrponnas OubauoTeuHad cucTema).

www. school-collection. edu. ru (Eannas konnexuus LHQpPoBsIX 0OpasoBaTeIbHBIX PECypcoB).



7. I(OI"ET{)O.HI) i 01161‘!1(‘8 pe3syanLTatTonB OCBOCHUA JUCUUININHHDBI

Ouedka KauyecTna OCBOEHUA CTYACHTAMMH \”’166!'1()171 AUCLMNANMHB OCYLIECTBIALTCA B
NpoHecee TCKYLUCTO KONTPOJS YCHEBACMOCTH 1 NPOMEAY TOUHOM aTTECTallly CTYICHTOB.
TGI(YLHMVT KOHTPOMNL YCHEBACMOCTH CTYACHTOB NPOBOAUTCH 10 BCEM BUJIAM EIV,‘IHTOPHOI’I
H BHCayIlHTOpHOH CaMOCTOATENLHOM p’{OOTbI CTYLEHTOB Ha OCHOBE pE}SpaOOTaHHH)\

NPENoaABATENEM OLCHOYHLIX MATEPHasoB. & TaKKe B COOTBETCTBRHH C rpa@HuKoM
BHYTpeHHEro  koutpons. Texyluui  KOHTPOAb  YCAEBAEMOCTH  OCYUIECTBIICTCH
npenojaBaTesen 3a cueT yuebHOro BpeMeHH. OTBEACHHOTO HA OCBOCHME yueQHOMN
AMCUMTITHEDLL KaR 'I‘])il}fli*‘iil{‘lOHHE:;I:\'IH. Tax W HHHOBAUHOHHLIMW METOAAMHM. BKJIHOYad
KOMITBIOTEPHDBIE TEXIOOTHH.

Bo BTOpoM  ceMecTpe  TIPOMEXYTOUHas — aTTecTauus —[pOBOIMTCA B dbopme
nuddepenuuposanroro  3aveta. lrorosas arrecTauns 1o yueOHOM  IMCLMIIHHE

NposoanTCa B paMrax ﬂpO\!CzI\\’TO‘!HOH aTTeCTaluuu BO 2 ceMecTpe M QUEHHBAKOTCH
pPe3YNLTaATEI }”-IC6HO]I AESTENHHOCTH CTYHEHTA O Bceil \’LEC6HOI/I JUCHMITNTHHE,
(DOp\ibI M OMETONbl KOMTRONS W OHESHKH PE3YALTATOB OGV‘%CHHSI IIOJIYKHBL TTO3BOJIATH

IPOBERATEL ¥ CTYACHTOD KaueCTRO OCBOEHHUS CONECPIKAHNS OoyLIEHI’ISI

ITpeamernnie Pe3y1bTaThl OCBOCH IS
DHCHHILAHIb

dopata 11 METOALI KOHTPOJS I OUEHKH
pesyiabTaroB 00yuenns

—~ = CHOPAUPOBUNIIOCITL
RPEOCINAEIeH UL 0 MeCne XUMUU 6
COBPEMEHNON HUYYHOU RUPIILIE MU,
RONUMQIUE POALU XUMUL 6 POPMUPOCUNUN
RPY2030pa U (OYHRYUOHATLHOL
2PAMOMHOCTTY HEAOCCK QU5 PCUILTIUA

NPAKIMUYCCRKUX 3 oy

—= gaaoeHe CCHOBOROIUAIONUIUMU
XUMHYECKNUAY ROHSIMUAMU, MEOPRUAMU,
3ARKOHANU U 3GRONOMEPHOCTIAMU, Yeepenoce
nOALIOGUHNHE NUMUYECKOU I'}?(.’]‘,?.I:’1:’?1()."!0[’“(3't'&.r i

CUMBOAUROU,

—— gAGOeHIE OCHOBHBLML MENIOOUAIl
HAYHHO2O NOZHAHUA, UCROIL3YCMbIMU 6
XUMUU HAOH00€H UM, ORUCHHUEM,
UZMEPEHUEN, DRCINEPUMENITION, YAlelEe
0Bpabaneleams, OOBACHANL PCIYVILINITNGL

NPOGEOCIIIBIX ONBINIOE U QCNUND GbIGOObL,

SOMOBHOCHTD U CROCODIOCTD FpHMCHAT G

-Habmodene;
-MOHIMOPUNS!

~OUEHRC MEeMAMUYeCKUX pehepamog,
QOKACOOB;

~OYeHRG COOCPICAN U ROPIMPOIUO
cmyoenma;

SMORUMOPUIE W PCUMUNE GOIIOAHCHLS
PUBTHYIBIX GUOOE yueoIot OesmentbHOCHI;

~Oyenna pphenmusnocniu u Kauecmea
BHINONNCTIUS YHCONBIX 3a0au;

“HAbI00CHUC 3¢ HUBLIKGAN Pahomel 6
2TODIBIBIX, KOPROPAMUGHBIX U AOKATHIbBIX
HHDOPMAYUOIHBIX CCMAX,

~QUEHRA CBINQATICH UL
=3GUURTA TGOPUCCRNUX U NPOERKNTHLIX paéom.‘

-oyenra pabomel CmyOeHmd Hd
QONOIHUIMECHBHBIX 30HSIIMUIX,]

~OUCHKA PABOMbL CYOCH M H CCMUNAPAX,

VUCHHO-APARMULCCRUN KON(epenjusix




MEMOOLL NO3HIH S npH peuienu

NPUAKMUYECRUX 3a0au;

—— ChopMUPOBAHHOCHTL YMCHUA
Qagams KOIUYECMGEHple OYEHRU U
APOU3GOOUMb PUCYEITBL 110 XUMUYECKUM

hopyyaan u ypasHnenusaL

—= GIUQCHUE npRAGUAAMU MEXHUNU
bezonacHocniu npu HCAOIL3OCUHUU

XUMHMCCRNUX GCHICCTG]

—— chopmuposarioche cobemeennou
NOSULUL RO ONTHOWICHUIO K XUMNUYCCROU
UHGHOPMAYUU, ROAYYACHON 13 DUBHBIX

HCITTOUYHUKOG.

OAUMIUACUX,

-ROUMPOALHAS paboma, Mecmuposanue,
QugpcheperuposanHbill 3a4ent;




Ouenka HHIMBUAYILHBIX 00pa3oBa
Y IPOMEIKYTOUHOM aTTECTALHI 11

pPOV3BOIUTCH B COQTBCTCTBHH

e sibHBIX AOCTIDKEHUH 110 pe3ynbTaTam TEKYLLEro KOHTPOMI
¢ yHUBEPCANBHOH LIKAJIOH.

K OMMICCTBEHHAS OLEHKA HHANBHYANbHBIX 00pasoBaTENbHbIX B

[TpouenTt

pe3ynpTaTUBHOCTH ,[lOCTH)I(@Hi’!FI

(NPaBHALHBIX OTBETOB) | Gann(0TMETKA) BepOabHEIH aHaNor IMXOTOMHUECKAs
nIKana

86-100 5 OTIIHHHO «3aHTEHOY

71-85 4 XOpOoLLo

51-70 3 VIOR/ICTBOPHTEABHO

50 u MeHEe 2 HEYIOBJICTBOPHTENLHO | «HE 3adTEHOY B

He npuctynui X 2 HEYAOBNETBOPHTEALHO | «HE 3aUTCHOY

BLIMTONHEHHK IO




Peuensust

Ha pabouyro rmporpamMmy yuyeOHOH AUCIUIUINHE]
«XUMMS»
HazoBas MOATOTOBKA NPO(ECCHOHATBEHOTO 00pa3oBaHus

Amtop nporpammsl: Akumosa C.A.- npenojasatens bpstckoro dpunnana HI'YIHC

Pabouas nporpamMa no gaHHOH AXCUMIIMHE pa3paboTana B COOTBETCTBUM ¢ TPeOOBAHKAMHU
DenepanbHOro rOCYAapCTBEHHOr0 00pa30BaTeILHONO CTAHAapTa CPEAHEro NPOPECCHOHANIBHOIO
o6pazoBanus. B cTpyKType IporpaMMel MOATOTOBKH CTIELUMAIMCTOR CPEIHErD 3BeHa yuebHasl
JUACHHTLINHA «XAMUS» OTHOCHTCS K 6a30BOH MUCUUIIHHAPHON 00pa30oBaTe/IbHON TOATOTOBKE.

Pabouas nporpamma y4eOHOH JUCUHITAMHDL] «XHMMS» COCTOMT U3 CACAYKOLIMN Pa3IesoB:

~-TIOACHUTENBHASA 3ATIMCKA

1 OBILIASI XAPAKTEPUCTHMKA YUEBHON IUCUMIUIMHBL:

2 MECTO YYEBHOM JUCLMTINKHDL! B YUEBHOM TTHAHE:

3 PE3VJIbTATBI OCBOEHWA YUEBHOH JUCUMOIMHDI:

4 COOEPXAHWE VYEBHOW JUCUNTTIIIMHDBI;

5. TEMATHYECKOE NJTAHWUPOBAHUE.

5.1 Tematuueckuil nnan yueOHoM AUCUMNANHLL

5.2 XapakreprcTuka OCHOBHLIX BHAOB Y1eOHOPH neaTenbHOCTH CTYASHTOB;

6. VUEBHO-METOJMUYECKOE U MATEPHUAJIBHO-TEXHWUYECKOE OBECIHEUEHME PABOYEN
[IPOTPAMMBI] YUEBHOM AMCUMTTIMHbL

6.1 MarepuanbHO-TEXHHUECKOE oDecneteHue:

6.2 Yuebuo-MeToan4eckoe obecnedeHie;

6.3 Undopmaunonnoe obecriedeHne;

7. KOHTPOJIb U OLUIEHKA PE3YJILTATOB OCBOEHUA OJUCLMITIIHHDBI.

B nacnopre nporpamMmel CHOPMYAHPOBAHBI LEH W 30241 OCBOEHHS AHCUUITIMHEL, HarpapieHHble
Ha oBJlafeHue oOyvarouMes OOLIMMH KOMITETEHUUSIMH.

JlaHHOE KONMYECTBO YACOB. BLIAENISHHOE Ha OCBOCHME YUEOHON JAMCUMINIMHBL, IIO3BOIIMT:

- cpopMHpOBaTE Y 0DyUaIOIIMXCS HeoOX0AMbIe 001He U NTPohecCHOHATBHbIE KOMITETEHITHH,

- MONYYHUTh HEODXOAKNMBIC 3HAHMSA ¥ YMEHUS, KOTOPBIC MOYKHO NPHMEHHUTE B NJAlbHEHIIEM Ha
HpaxTUKe.

Temarnueckuli nnad MMEET ONTHMABHOE PacTpefeseHe YacoB 110 pa3aenaM 4 TemMam 1o OUHOH
popme 0OyUeHNS, B COOTBETCTBHH C yUeOHBIM MIAHOM.

Kaxnsiit paznen nporpaMabl OTpaxcaeT TEMATHKY H BONPOCHL, TIO3BOIAIONIME B TOJHOM 0OBbeMe,
U3YUNTH HEODXOAMMBIN TeopeTHyeckui matepuan. [Iposenenue naboparopHpIX 3aHATH,
IPENyCMOTPEHHBIX paboueii NPOTpaMMOH, NO3BOMSIOT 3aKPENUTh TEOPETHYECKUE 3HAHMS,
MpHoOpeTeHHbIE MPY U3YHUEHUH M AAMHON AUCIHATIIHHEL.

Conepxanne paGodel nporpaMmel yueOHOH HUCUHILTHHBI COOTBETCTBYET TPeOOBAHHUAM
DenepanbHOro rocy JapCTBEHHONO 00pa3oBaTeNbHONO CTAHIAPTa CPEAHEro MPo(eccuoHalbHOro
00paz0oBaHmsl 10 BCEM CIICLHANLHOCTSIM.

Msyuenue nanHoR AUCUMINNHDLL CriocobCTBYeT 2P OEeKTHBHON U KAYECTBEHHOMN MTOATOTOBKE
MOJIOLbIX CHIEUHAIUCTOB AN padoThi HA XKEAC3HOOOPOKHOM TpaHcnopTe. PaGouas nporpamma
COLEPIKUT MAHUMYM JIATEPATYPbI, HEOOXOAMMOM [UIsl M3YUEHUs TAHHOH JTHCUUTIIMHEL.

Paspaborannas nporpamMma yqeOHON AMCUNTIAMHBI COOTBETCTBYET TPEBOBAHHEM ITPOrPaMMBI
HONIOTOBKYU CNEUHANUCTOB cpeanero 3aeHa PesepaibHoro rocyAapeTBeHHOo 00pa30saTebHOTo
CTAHAAPTA U PEKOMEHIYETCA A UCMONL30BaHt B yueOHOM NpoUecce 1pu noAroTO8KE CTYJEHTOB NO
BCEM CNEeHHaIbHOCTSIM.

Peuensent: Jleonvenxo A.B.

JlOR#HOCTb, MECTO PABOTHL: _ SEET U e
Bpsnckuii punnan ﬂf‘yﬂc./f} Oaavar "/’f’Vé’fW ’j ;f/ : :
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Peuensus

Ha pabouyio nporpamMMy yaeOHON AUCIHILINHEE]
«XVIMU STy

bazoBas moaroToBKa MpodeccHoHanLHOro oOpa3oBanHus
AsTop nporpammsl: Axumosa C.A .- npenoaasaress bpsHekoro dunuana ITTVIIC

Pabouas mporpamma 1o raHHOM MHCHHIIHHE pa3paboTasa B COOTBETCTBUM C TPeOOBAHUIMY
DenepanbHOr0 roCyAapCTBEHHOTO 00pa30BATENBHOrO CTAHAPTA CPEIHETO NpO(ECCHOHANBHOTO
00pazOBaHuUsI 110 BCEM CHIELHATBHOCTIM. B CTPYKTYPE POrpaMMbl IOATOTOBKH CIIEIHANHCTOR
CPEAHEro 3BeHa yucOHas AUCUUIUIHHA «XUMUS» OTHOCHTCS K MaTeMaTHYeCKOMY H
CCTCCTBEHHOHAYYHOMY HNKITY (0Ds3aTebHas YacTs).

PaBouas nporpamma yueSHON IHCHMITIHEDL «XHMHsY COCTOMT U3 CIEYIOIIMX Pa3AeIOB:

- TOACHHUTEJILHASA 3ATIMCKA

1 OBLLIASI XAPAKTEPHCTUKA YYEBHON HUCLMITNHHDBL;

2 MECTO VUEBHOW JMCLMIUIMHBI B VUEBHOM [JIAHE;

3 PE3VJIbTATBI OCBOEHMS! YUEBHOH HACLIHNTIHMHEL,

4 COAEPXKAHUE YYEBHOM HACUUTITIMHEL

5. TEMATHYECKOE MIAHUPOBAHMUE,

5.1 Temarnueckuit nnau yuebHoM NMCUMITAHHBI;

5.2 XapakTepHCTHKA OCHOBHBIX BHAOB Y4eOHOPIt ACATENBHOCTH CTYAEHTOB;

6. YHEBHO-METOJINMYECKOE U MATEPUATBHO-TEXHWYECKOE OBECIIEYEHUE PABOUEM
[TIPOTPAMMB! YUEBHOW JMCUMITIIUHbBI:

6.1 MatepuanbHo-TexHnueckoe obecneyenye:

6.2 YueBuo-meTtomnueckoe obecneyenue;

6.3 Hudopmatmonnoe obecrneuenue:

7. KOHTPOJIb 1 OLUEHKA PE3VJIbTATOB OCBOEHMS AUCLHHITIIUHBILL

B nacniopre nmporpammer chopmymuposans memm u 3a7a4u OCBOSHUSA OUCHUTUIMHEIL,
HANPABJICHABIC Ha OBNAZeHHE 00YUALOWMXCA OBIIMH KOMIETEHIHAMH.

HaHHOe KONMYeCTBO YACOB, BBIICAEHHOE HA OCBOCHHE y4eOHOH AHCUHTUINHEL, TIO3BOINT:

- ChOPMUPOBATE ¥ ODYUAIOMIMXCS HEOBXORHMBbIE 0bLIKE B MPOPECCHOHATBHEIC KOMIETEHIHH.

- HOJIYIHTh HEOOXOAMMBIE 3HAHUSA ¥ YMEH NS, KOTOPBIC MOXHO NPUMEHHTE B JajibHEHIUEM Ha

IPAaKTHUKE,

Tematnueckuit nnan yueGHON AUCHHIITHED! HMeeT CIIEAYIOINNE PA3NENEI U TEMBL:

Paznen 1. Obwas n neoprannueckas xumus.

Tema 1.1. OcHOBHEBIE 3aK0HEI ¥ TOHITHSL.

Tema 1.2. TTepuonugeckuii s3akou u EpHONMUECKas cucTeMa XuMHYecKHX atemMentor [ 1.
Menneneesa.

Tema 1.3. Crpoenne Bemectha.

Tema 1.4. Boga. Pactrops:. OTNEKTPONINTHYECKAS HUCCOUALLIA,

Tema 1.5. Kimacenukarus Heopranugeckny coenuuenmii H UX CBOHCTBA.

Tema 1.6. Xumuveckue peakumny.

Tema 1.7. Meranne! u HemeTasinbL.

Paznen 2. Opranuueckas xumus,

Tema 2.1. OcnoBuele nonsTHs OPTaHHYECKOH XUMHH TEOPHS CTPOEHHS OPralHyYecKHX
COCITMHEHUH.

Tema 2.2. Yraesogopous! 1 nx TIPUPOIHBIC HCTOUHUKHY,

Tema 2.3. Kucnoponconepcaue OPraHUYECKHE COCMUHEH NS,

Tema 2.4. Asotconepxaiiue OpraHH4ecKue coeanuenus. [Tonumepsr.

TemaTuuecknit nnan umeer onTuMaibHoe PaCIpeaesieHUe JacoR 110 pas3zienaM U TeMaM 110
04HOU (popme 0ByUeH s, B COOTBETCTRBIY C YUYEOHBIM RJIAHOM.



Kaxcpiit pasnien nporpammer otpaxaer TEMATUKY ¥ BOIPOCEI, TO3BOJIAIONINE, B [IOJHOM 00beMe,
H3YYHTh HEOOXOMMMBIH TeOpeTHYeCKui MaTepHal. [Iposenenne naGopatopHsIX 3aHsTHI,
TPEAYCMOTPEHHBIX pabotelt IporpamMmoit, Mo3BOSIOT 3aKPENHTE TEOPETUIECKIE 3HAHUS,
NPHOOPETEHHBIE IPH H3YMEHUH TaHHOK AMCIUTIIHHbL.

Vsyyenne nanuolt nucuunass: coco6eTByeT 3 EKTUBHON N KAYECTBEHHOMN OATOTOBKE
CIELUATTUCTOB,

Pabouas riporpamma coaepiKuT MUHHMYM JIMTEPATYPbI, HEOBGXOMUMOH /st H3YYCHUH
JACUHUITINHEL

B nenom paspaGorannas pabouas nporpamma yueGHON AHCLMILTHHE «XHIMUS COOTBETCTBYET
TPeOOBaHUAM [TPOTPAMMb] TOAIOTOBKH CTIELMATHCTOR cpeanero 3sena Penepanpuoro
FOCYAAPCTBEHHOTO 0OPA30BATENLHOTO CTAHAAPTA CPEAHETO N1POPECCHOHANBHOrO
o0pa3oBaHusl.

PaspaboTannas nporpaMma yueGHOH M1 CHHTINEEL PEKOMEHAYETCS TSt MCIIONB30BAHMUS B
y4ebHOM mpoiecce MpH HOArOTOBKE 06YHAIOUINXCA TI0 BCEM CHIELHATBHOCTSIM.

Peuenzent bynaruuxas E.M.
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JIMCT UBMEHEHWN U JIOITOJIHEHUN, BHOCHUMbBIX B PABOYYIO IIPOTPAMMY

Howmep
U3MEHEHUN

JlaTa BHECEHUA
U3MeHeHuit

Ilepeuens u cosiepKanue OTKOPPEKTUPOBAHHBIX Pa3feiIoB
v pabodeil mporpamMmbl

OUO u nouck nuna,
BHECIIEr0 H3MeHeHHs




