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HosicnurensHan 3anucka
[porpamma obureodpaszoparensuoil yuebHON NMCHUIUIMELI XUMHA B CIEHMATBHOCTH
NpeaHA3HAYeHa [UIsl M3YYEHWUs XMMUM B NPOQEeCCHOHANBHBEIX 00pa30BaTeILHBIX OpraHu-
sanusx CIIO, peanuzyiommx 06pazosarebHy0 NporpaMmMy CpeHero obiero 06pasosanus
B NIpefieniax OCBOEHMs OCHOBHOH npodeccnonansHoii obpasosartennHoit nporpamyer CI1O
(OIIOTI CIIO) na Gaze ocHOBHOrO 00iuero o6pazoBaHis MpH NOATOTOBKE KBAMHPUIIHPO-
BaHHBIX pE@O‘IHX, CYXallnx H CEUMANMCTOB CPeIHEro 3BeHAa.

Pabouas mnporpamma yueOHOH JUCUMIUIMHLL pa3paboTaHa B COOTBETCTBHH CO
CHENYIOUIMMH HOPMATHBHBIMH TOKYMEHTAMMU:

— OenepaibHbiM roCynapeTBeHHbIM 00pazoBaTeNbibivM crangaprom (nanee GroC)
cpearero oduero obpazopanusg (aanee COO), yTB. npukazom Munobprayky Poccuu ot 17
mast 2012 1. Ne 413 B pen. npukasa Muno6prayxu Pocenn ot 29.12.2014 Ne 1645;

—  DenepasibHbIM TOCY IAPCTBEHHBIM 00Pa30BaTENLHbBIM CTAHAAPTOM CPENHEro
npodeccHonansHoro obpaszoBanus o cneunansioetd  23.02.06 Texuuueckas

KCINyatralikus IOIABMIKHOIO Coctana »KeJle3HbIX A0por — 43.01.06 LYTB.
npukazom Munobprayku Poccuu ot 22. 04.2014 r. Ne388; nucemom MunoGpHaykn
Poccuu o1 17.03.2015 r. No 06-259 O nopaGoTtanHbix peKoMeH JauHMsAX N0 OpraHu3alni
nonyuexus cpennero obiero ofpasosanus B rpesesiax 0CBOCHUA 00Pa30BATENBHBIX
IPOrpaMM CPeaHero NpopeccuoHansHoro odpasosanus Ha Gase OCHOBHOIO OBILIEro
0bpazoBaHus:

— yuebueiM rnavom ang npopecenn 23.02.06 Texuuueckas akcrnyaTauus
NMOABMXHOTO COCTAaBA JKeNe3HbIX Jopor — 43.01.06

— paspiachenusmu  [lemapramMenta roCynapCTBEHHOM [OIMTHKY B OOpA3oBaHMU
Munobprayin Poccun ot 27.10.2009 r. no (opMHpOBaHUIO NPUMEPHBIX nporpamMm
y4eOHBIX JHCHMIUIMA HAYRBEHOTO MPO(ECCHOHANLHOTO ¥ CPEIHEro NpodecCHOHAIBHOTO
obpasosanus na ocHOBe MDenepasibHBIX TOCYNAPCTBEHHBIX 06pa30BaTENBHBIX CTAHJAPTOB
HA4aITBHOI0 NPO(QECCHOHANBHOIO U CPERHETO NPOYECCHOHANBHOTO 06Pa3OBaHH:

— NpUMEpHOH  nporpammo#  00wmeofpa3osaTeNibHON  MOATOTOBKM  yueGHOIM
mucuunInEel - XuMUS  A09 NPOQECCHOHATBHLIX  OOPA30BATENLHBIX  OpraHu3aLnii.
peXOMEHI0BAHHON  (DesepajibHbIM  FOCYIAPCTBEHHBLIM  ABTOHOMIIBIM  YUPEKICHHEM
DenepanbHpii HHCTHTYT passuTus obpazosauus (OPIAY OUPO) B kauecTse NPHUMEpPHOH
IIPOTpaMMbl U peanu3aliy OCHOBHON npodeccnoHansbHol obpa3oBaTensHoli nporpamMme!
CHO na Gase ocHOBHOro obwero o6pa3oBaHyusi ¢ NOMYUYEHHEM cpensero obiero
odpasosanus (poToxoa Ne 3 o1 21 mrons 2015 .. perHcTpaLnoHHbIi HoMep peueHnu 377
ot 23 wrons 2015 1. BTAY «DHUPO»).

[Tporpamma ofiueobpazosatenbHol yaeBHOH JUCUH AN bl XUMUS fpegHazHavdeHa

AJIS H3YUCHHUs XMMHH B IPOQECCHOHANBHBIX 006pazoBaTesHbx opraguzanusax CI10,
PEATTH3YIOWHX 06Paz0BaATENBHYIO IPOrPaMMy CpeiHero obLuero oGpasoBanis B Npeaenax
OCBOEHMA OCHOBHOH mnpodeccronansioil obpasosarensuoll mporpammer CITO (OIIOIT
CTIO) na Gase ocroBHOro o6lEero oGpazoBaHus NpH NOArOTOBKE KBATM(HUIUPOBAHHBIX
pa601mx. CIYIKallMX, CTICUHAaNHCTOR CPCOHEro 3BeHa,

Mporpamma paspaGoTana wa ocniose tpeGopauuii GIOC cpexnero o6umiero obpaszosanus,
IPCABABIACMBIX K CTPYKTYPE. COACPKAHMIO U PE3YNbTATaM OCBOEHUS yueBHOMN AHCLHTIN-
Hbl XHMHSI, B COOTBETCTBHY C PEKOMEHAALMSIMHU 1O OPraHU3ALIMM [TONyUeH s CpeIHero
obuiero 00pasOBaHMsS B MpELENax OCBOSHHS 0OPa30BATENBHBIX NpOrpamMM  CpefHero
npogeccHonanbroro ofpazosanus Ha 6aze OCHOBHOIO OBLIEro 00pa3zoBaHH € VUETOM
TpeboBaHMii (heepansHbiX FOCYIAPCTBEHHBIX 05PA30RATENbHBIX CTAHAAPTOB H noayvyaeMoi
IpodeccHy MM CNEUHanbHOCTH CPeAHEro MpodeccHoHanbHOro 06pa3oBais (MUChMO



HenapramenTa rocy1apCTBEHHOH NOJIMTUKH B cepe noAroToBky pabounx xaxpos u A0
Munobpuayku Poccuu o1 17.03.2015 Ne 06-259).

Conepixanue nporpammbl XUMUs HAIIPABIEHO HA HOCTHKEHHE CHENYIOWUX eaeii:

* (popMupoBaHHe Y 0OYUAIOIIMXCS YMEHH OLEHHBATL 3HAUMMOCTE XUMHYECKOTO 3Ha~

HUS IS KAXKIOTO HeJIOBEKA;

* pOpPMMPOBAHHE y OOYUAIOLUMXCS LENOCTHONO PEACTABACHHS O MUPE W POJTH XUMHH

B CO3JaHMUH COBPEMEHHOHN €CTECTBEHHO-HAYTHOM KAPTHUHBI MUPA: YMEHUS OO BACHITE
0OBLEKTBI 1 MPOLIECCH! OKPYXKAOUICH AHCTBHTENBHOCTH: NPHPOIHOM, COUMANBHOM,
KYIBTYPHON, TEXHUUECKON CPenbl. — UCMTOMB3YS JUIS 3TONO XHMHUUECKHE 3HAHUI;

* pa3BuTHE Y 00YHAIOIIMXCS YMEHUH pa3inyaTs GakTel H OLEHKH. CPABRUBATH OLe-

HOUHBIE BBIBOADI, BUAETDL UX CBA3b C KPUTEPUAMH OLIEHOK M CBSI3h KPUTEPHEB C
ONpeNENneHHOA CHCTEMON HEHROCTEH, POPMYIHPOBATHL U ODOCHOBEIBATEL COGCTBEHHYIO
MO3ULMIO;

* nproebpeTenue 00yUaOIMMUCS OTIBITA PasHOo0DPasHON AedTENbHOCTH, TO3HAHMS

M CAMOIO3HAHHKS, KITKOUYEBHIX HABBIKOB. UMEIOLLUX YHUBEPCATILHOE 3HAUCHUE JJist
PA3THUHBIX BHAOB AEATEILHOCTH (HABBIKOR PELICHHS TPOONenM. NpuHSTHS peule-

HUHR, moucka. aHanmsa n 06padoTki MHQOPMALHH. KOMMYHUKATHBHBIX HABBIKOB,

HaBBIKOB H3MEPEHHH, COTPYAHHYECTRA. Oe30nacHoro odpalieHus ¢ BEUISCTBAMH B
[TOBCENHEBHOU IKM3HHK).

B nporpammy BKnIoueHO coaepikanie, HarpaBieHHoe Ha JOPMUPOBAHHE Y CTYIEHTOR
KOMIIETEHLIMM, HeoOXomuMbIx st KawyecTsennoro oceoenus OTIOIT CIO ma 6Hase
OCHOBHOTO obuiero o0pasoBaniis € MNOIYHUEHMEM CPEIAHEro OOIIEr0  OOPAa3OBAHMSL;
MPOrpamMMbl  FIOAFOTOBKH — KBATH(QHLHPOBAIIHBLIX  palOuMX.  CAY/KAUMN.  [POrPAMMBI
NOArOTOBKHK cliennanucToB cpeatero 3eexa (IHTTKPC, [TITCTC3).

Pabouas nporpaMma yueGHON qucuurings: XuMus SBISETCS OCHOBOM s
npodeccHonaibible  00pa3oBaTENbHBE OPraHU3aLHH, PeAnusyloWMe 06pa3oBaTEIbHYIO
nporpamMmy cpefHero odiero obpasoBanus B npenenax ocsoenus OITOIT CIIO ua 6aze
ocHOBHOTO  obuiero ofpazoBamus. yTOUHSIOT —CcOlepikaHue yd4eGHOTO —marepHana,
MOCNEN0BATEABHOCTD €0 U3YUSHHS, pacipeneierHne yueOHbIX 4aCOB. TEMaTHKy pe(epaTon,
BHIbI  CaMOCTOSITEIbHBIX — paboT. yuuTelBas crneuuduky TMpOrpaMM  NOATOTOBKH
KBaNH(QULUMPOBAHHBIX PabOUMX. CHYKAIINX U CIEHHATUCTOB CPEIHErO 3BEHA, OCBAMBAEMOI
npoheccHyt WK CNeLHATLHOCTH.

[Tporpamma MOKET HCNONL30BATES APYTUMH MPO(GECCHOHATLHLIMH 06PA30BATENbHbI-

MH OPraHU3aLlMsaMK, Peann3yiowuMy 00pa3oBaTEAbHYIO [TPOrpaMMy CPEAREro obLIero
obpasosanus B npenenax ocsoenns OO CIIO na Gase ocHosroro ofwero obpazosanus
(TIMKPC. TINCC3).

B coorserctrin ¢ tpebopannanu GIrOC COO obyyarommecs. nonyyaome cpeaHee
obuee obpasopanne. Ha NMEPBOM KYPCE BLIMOIHSIOT WILAHBUIAVAIBHBIN MIPOEKT B pamkax
YHUEOHOTO BPEMEHU. OTBEAEHHOTO yueSHBIM M1aHOM HA BHEAYIHTODHYIO CaMOCTOSITENIBHYIO
paboty. MuauBuayaneHelil npoexT npeactasaseT coboit 0cobyio GopMy opranuzanuu
neaTensHocTH 0byyaiomxces (yuebHoe uccnenoBanne uin yaebHbiit ITPOEKT).

IIpoekTHas HeATENBHOCTL HANpPABIIEHA HA PA3BHTHE Y OOYHAIOMIErOCs:

~ HABBIKOB  KOMMYHHMKaTHBHOH,  yuebHO-HMCCNENOBATENbCKON  AESTEIBHOCTH,
KPHTHYECKOTO MbIIACHHS,

— cnocobHocTel K HHHOBAUUOHHOHA, AHAAHTHUECKOMH, TBOPHECKOH,
UHTEANEKTYANbHO! AeITeNbHOCTH,

— HAaBBIKOB NPOCKTHOH HNCATE/BLHOCTH, & TAKKE CAMOCTOSTENBHOrO NPUMEHCHMU
NprOOPETEHHBIX 3HaHKH U CIOCOGOB NelCTRUH IPH PeleHHH Pa3IHYHbIX 3a1aY, UCIIOJB3YS
3HAHUS ONIHOIO WIIH HECKONBKHX YUEOHBIX IPEIMETOB WK NpeaMETHBIX ofacTeii:



— CIOCODHOCTH TMOCTAHOBKM LENM M (DOPMYNUPOBAHHS T[HMIOTE3b! HCCAEIOBAHMS,
nnaHuposadusg  paboTel, oOTOOpa ¥ MHTEPOpETalldy  HeoOXoauMOoH  MHQOpMamuu,
CTPYKTYPHPOBAHUSA apryMEHTAalny PEe3y/bTaTOB HCCAEAOBaHMA HA OCHOBE COOpaHHbIX
JNAHHBIX, IPE3EHTALIMH PE3YIBLTATOB.

MupuBuayanbHell 1poexT JOKEH ObITh MPEACTABAEH B BUIE 3aBEPLISHHOIO
y4eOHOro nccrneoBanus niu paspaboTanHoro npoexra: UHGOPMaLMOHHOIO, TBOPYECKOTO,
COUMABHOTO, MPUKITIAAHOTO, HHHOBALMOHHOTO, KOHCTPYKTOPCKOT0. HHIKEHEPHOTO.

Pabouas nporpamma no yueOHol aucuurimunae Xumus 0OeCTICUUBACT BBIMTOTHEHUES
CTYNEHTAMH MHAMBUAYANBHOIO NPOEKTa B COOTBETCTBHM C BbIOpaHHOM B pamkax JaHHOM
yueOHOH  JHUCUMMNMHBL  TemaTHkoH B J11000#  u3bpanHOW  0OGMACTH  AEATENBHOCTH
(Do3HaBaTENBHOMN, MPaKTHYECKOH. YueDHO-HCCIeA0BATEABCKOM. COUMaLHOH,
XYOOKECTBEHHO-TBOPUECKOH. MHOM). KOTOPBI BBINOAHSETCS 00YHAIOWKUMCS CAMOCTOSTENBHO
BO BHE yyeOHOE BpeMs MOA PYKOBOJACTBOM [PENOAABATENS 1O BbIOPAHHON W3 NMPOrpPaMME]L
M TIPENTOKEHHOH CTYICHTOM TeMe.

[Iporpanima  MOMKET HUCMOAB3OBATLECS  APYIUMHM  NPOPECCHORANLHLIMKM - OOPa30BATENbHBIMH
Oprafu3alMsIMK, PEANTH3YIOWHMH 00Pa3oBATENLHYIO NPOrpaMmy cpeanero obiiero ofpasoparus B
npenenax ocgoenns OTOI CITO Ha Ga3ze ocHosHOro obuwero obpasosanus (TIITKPC, TITICC3).



1. O6mas xapakrepucruka yuebnoi IHCUMIIHHbI

YueOHasg AUCUMIITIMHA OTHOCUTCS K IpeIMeTHOH obnacty «ECTeCTBEHHbBIE HAYKUY.

Wzyuenue npeameTHoN obnactu «EcTecTBeHHbIC HAYKHY 00ECIICUHBALT:

- CHOPMHUPOBAHHOCTEL OCHOB LENOCTHON HAYUHOH KapTHHBI MHPa;

~HOPMUPOBAHKE NMOHUMAHHS B3AHMOCBH3M M B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;
chopMHPOBAHHOCTL MOHMUMAHHS. BAMSHUS €CTECTBEHHBIX HAYK HA OKPYIKAIOIIYIO Cpeny,
SKOHOMMHUYECKYIO. TEXHOJOTHYECKYIO. COUMANbHYIO U ITHUECKYIO chepbl AeSTeNbHOCTH
yenosexa;

-CO3/laHie YCJNOBUM 71 Pa3BUTHUs HaBBIKOB y4eOHOH, NMPOEKTHO-UCCIENOBATENLCKOM,
TBOPYECKOM AEATENBHOCTH, MOTHBAUMN OBYHAIOMINXCS K CAMOPA3BUTHIO;

-chOPMUPOBAHHOCTL YMEHHH aHATH3UPORATH, OUEHHBATE. TPOBEPATH Ha J0CTOBEPHOCTD
1 0000waTs HayyHYH) HHOOPMALIHIO:

-COOPMHPOBAHHOCTL  HABLIKOB  Oesonmacnofl  paloTbi  BO  BpeMs  NPOEKTHO-
MCCIIEA0OBATENLCKOH M 3KCNEPUMEHTAILHON  JeATeNbHOCTH. MpH  MCMONB30BAHMU
nabopaTopHOro o0OpyYIOBaHHS.

XuUMHst —— OJTO Hayka O BELIeCTBAX. HX COCTABE ¥ CTPOEHWH, CBOHCTBAX H
NPCBPALUCHMAX, 3HAYEHHH XUMHWYECKHN BELUIECTB. MaTepHaloB M TNPOLECCOB B
TPAKTHIECKOH nmestennbHocTn uenosexa. Coupepanue obueobpazoBate/ibHOl yuebHoM
IMCUMIIHHEL «XUMHA B CIELMaNbHOCTH) HAIPABIEHO Ha ycBoeHue ODyUYarolnMuUcs
OCHOBHBIX TIOHSATHH, 3aKOHOB M TEOpPUH XHUMWW, OBNAACHHE YMEHMAMY HaOJIIONATE
XUMHUECKHE SBICHUS. TIPOBOAUTE XUMHYECKUH OKCIEPUMEHT, IPOHUZBOIUTE PACUETH! Ha
OCHOBE XHMHYECKHX (JOPMYN BEILECTB H YPABHEHHH XMMUYECKHN PEaKIIHii.

B npouecce u3yuernus xumuu y 00yUatOIXest pa3sBuBAIOTCS MO3HABATENbHbIE
UHTEPECHl H HHTEMNEKTYANbHbIE CNIOCOOHOCTH. TOTPeGHOCTH B CAMOCTOSTENBHOM
MprOOPETEH S 3HAHMI MO XUMHU B COOTBETCTBHH C BOIHUKAIOWMMH JKH3HEHHBIMH
npofIeMaMHu, BOCIUTBIBACTCS OEPEIKHOE OTHOLIEHUS K IPUPOJIE. TOHHMAHKE 3[0POROTO
obpaza xKu3HYU, HeCOXOAMMOCTH IPEYNPeKACHUS SBACHHH. HAHOCKLIMX BPE 3A0POBLIO 1
okpy arowei cpege. Oun 0CBaNBAIOT MPHEMBI IPAMOTHOTO. B€30MaCHOr0 HCHONB30BAHMS
XMMHUECKMXN BEUIECTB H MATEPHAIOB. NPUMEHSIEMbIN B OBITY. CCNLCKOM X038/iCcTRE U HA
npouspofcTee. [lpu cTtpyrTyprpoBanun coaepiatns obuleobpazosatensHol yuedHoil
AHCUMIUTMHBL J7151 TIPO(GECCHOHANbHBIX 00pa30BaTebHBIX OPraHu3aunil, peansu3vIounux
00pasoBaTENsHYIO NPOrpaMMy CpeaHero 06iero 00pasoBaHus B NPeAenax OCBOSHHS
OITOIT CITO na 6a3e ocHOBHOTO 0011ero 006pa3osanis., YIHTHIBAIACH OOBEKTHBHAS
peansHOCTh — HeBONLLOH 00beM YaACOB, OTIYIUEHHBIX Ha H3YYEHHE XUMHHK U
CTPEMJIEHHE MAKCHMANLHO COOTRETCTRO- BAThL UACAM pa3BiBatouero obyyenus. [Tostomy
TEOPETHYECKHE BOMPOCH! MAKCHMANTBHO CMEILCHDB! K HAYANY W3YUEHWS AWCUUIIMHEL, C TeM
4To0bl MOCTENYIOWMHUH pakTHUeCKHH MaTepran paccMaTpUBaAlC Ha OCHOBE H3YYCHHBIX
TEOPHH.

Peanusauns 1eayKTHBHOIO MOAX0A K H3YHEHUIO XHMHH CIIOCOBCTBYET PA3BUTHIO TAKHX
AOTHYECKHX OMEPALMH MBILIICHUS, KaK aHaAu3 1 CHHTEe3. 00001ICHHE H KOHKPETHIALIUSL,
CPABHEHHE W aHANOTHA. CHCTEMATH3ALMSA H KITaCCH(MKALHs 1 ap.

WMzyuenune Xumuy B NpoeccHoHaIbHLIN 06pasoBaTenbHbIX OPraHn3anssx.
peanusyto OITOIT CI1O na 6aze ocHoBHOrO 0611Ero 06pasoBaHUs. HMEET CBOH
0COOEHHOCTH B 3aBMCHMOCTH OT NPodHsn MpodeccnoHansHoro 0bpazoBanns. 1o
BLIDKAETCS B COACPIKAHNH OOYUEHHS. KONMUECTBE YACOB. BHLACIAEMbIX HA H3YUEHUE
OTACNBHBIX TEM MPOTPAMMBbI. [AYOMHE HN OCBOCHHS 00YUAIOUMMUICS. 00beMe U XapakTepe
MPAKTHYECKUN 3aHATIIL. BHAAN BHEAYIHTOPHOH CAMOCTOSITENLHON PaBoThl CTYAEHTOB.

[pu ocsoenny Quna npodeccHoHanbuoro 00pa3oBaHMs XMMHS M3YUAeTCs Ha Ga30BOM
yposne DI'OC mpodecentt CINO u cneunansroctedf CIIO  ecTecTBEHHO-HAYHHOTO
npocpenxero obuiero obpasosanus, npu ocsoenuu npodeceuit CITO u cneunansHOCTENR
CIIO Texmnueckoro npoduis npoheccHOHATLHOTO 06Pa3OBaHNS XHMUS H3ydaetcs bGonee
yraybnenso kak npodunsnas yuebnas nucumrumsa. [lpu ocsoennu npodecenit CIIO u
cnennanprocreil CTO  counansHo-3koHOMUueCKOro npoduas, cneuuansuocredi CI10
FYMaHUTapHoOro ﬂpO(i)I-lﬂﬂ PacCMaTPUBACTCH  XHM HUYECKUHA KOMITOHEHT CCTECTBCHHO~



HAYUHOrO 00pa3oBaHus B NpeAeiaN uiyueuus yueOHoN aucuunanHb! «EcrtectozHanuey

npeaMeTHoit obnactu «EcrectBernsie Haykny OIOC cpennero obuiero odpazosanus.
Crneuuuxa H3yHCHHS XHMHM TPH  OBJANEHMM MPOQECCHSIMH M  CHELHaNbHOCTAME
TEXHUYECKOTO Npoduis oTpaxeHa B Kaxnod Teme pazaena «Conepkanue ydeOHOM
pucumnuiey B pyopuke «lIpopunpubie ¥ npodecCHOHATBHO 3HAYUMBIE IIEMEHTHI
COACPIKAH M.
DTOT KOMMOHEHT  peaju3veTcss INpH  HHAMBHAYAIBHOH  caMocTosTensHOH  paboTte
obyuatouinxcs (Hanucanuu pedepaToB. NOATOTOBKE COODUIEHUH, 3allMTe TIPOEKTOB), B
npouecce y4debHON ACATENBHOCTH [OA PYKOBOACTBOM Ipenonasareis (BBIIOJIHEHWH
XUMHYECKOro JKcrepuMeHTa —nabopaTopHbIX ONBLITOB U NPAKTHHYECKUX paboT, pelieHUy
MIPAKTUKOOPUEHTHPOBAHHBIX PACUSTHBIX 3a4a4 U T. JI.).
B conepxanuy yuebHOM IMCHHTITUHEEL T €CTECTBEHHO-HAYyUHOTO Mpodung npodec-
CHOHAJIbHO 3HAYMMBIA KOMMNOHEHT HE BBIZCJICH. TAK KAK BCE €ro COAEP/KAHHE SBNSETCH
APOQUIBHO OPHEHTHPOBAMHBIM M HOCHT TPOQECCHOHAILHO 3HAYMMBIE  Xapaktep. B
MPOLUECCe M3YUEHHS XUMWH TECOPETUYECKHE CBEACHWS AOMOIHSIOTCS ACMOHCTPALMAMMU.
MabopaTOPHBIMK OMBITAMU M MPAKTHUECKUMHU 3aHATHAMU. 3HAYHTENBHOE MECTO OTBOJIUTCS
XMMUUECKOMY IKCneprMenTy. OH OTKPBIBAET BO3MOXHOCTE (POPMUPOBATL Y 00yUarOIMXCs
CHIeLMaibHBIE TPEAMETHBIE YMeHHs: padoTaTh ¢ BeLEeCTBAMH, BLITONHATL TIPOCTHIE
XUMHUYECKHE ONBITHL. YUMTbh O€30MacHOMY M JKONOTHYECKM IPaMOTHOMY OOpalLeHHIO C
BELUECTBAMH. MATEpHaNaMy U npoueccamu g ObITY M HA [IPOU3BOJICTBE.

s opramuzauMy  BHEAYAMTOPHOH  CaMOCTOSTENBHOH  paboThl  CTYAEHTOB,
opnageparoiux npodeccuamu  CIHO w  crneumansuocTamy  CITO  TexHuueckoro u
€CTECTBEHHO-HAayuHOro rnpodunelf  rnpodeccronansioro 00pa3oBaHus, NpeacTasieH
npuMepHbi nepeuets pedepaToB(OKAAA0B). HHAHBHAYANLHBIX [POSKTOB.

B npouecce uzyueHMs XUMHH BKHO POPMHUPOBATEL HHPOPMALHOHHYIO KOMOIETEHTHOCTh
obyuarowmxcs. [TosTomy npn opranusaiiin caMoCcTosTeNbHON paboThl HEODXOAUMO aK-
LEHTUPOBATh BHUMaHKE 00YUAIOUMXCS HA TTOUCKE MHYOPMAaLUK B CPEICTBAX MACCMEIHA.
Mnteprere, yuebHOH 1 cnenyansHOH NHTEPATYPE C COOTBETCTBYIOWNM OQOPMIICHHEM U
MPENCTABICHHEM PE3YILTATOB.

Mayuenue oOueobpazopateaptoi yueOHOR IMCUHNIMHBL «XHMHA B CHEUHANbHOCTHY
3aBEpLLAcTCs Noa-

BEACHHEM HTOTOB B8 (popMe AMPYEPEHLIPOBAHHOTO 3a4ETa HilK IK3AMEHA B paMKax Mpo-
MEKYTOUHON aTTeCTauMuK CTyAeHTOB B npouecce ocgoenust OITOIT CITO ¢ nonyuenuem
cpennero obutero obpaszosanus ([HIITKPC, ITIICC3.)1.

2. MecTto yueOuoii aucuninibl B yae01om 1iaHe



YueOHas aucuxIiHa XUMHsS B CHCLHANBHOCTH OTHOCHTCH K 0011€00pa30oBaTeibHOMY
LHKTTY.

B cooTseTcTBMU ¢ y4eOHBIM M1aHOM O4YHOH (QopMsl O0yHEHHS [T U3YYEHHS Y4eOHOH
IUCHUIUTHHBL IPEAYCMOTPEHO CIIENYIOLIEE pacpeieIeH e HacoB:

Bua yue6noil padorsl Obbem
4aCoB
Makenmanbuas yuefuas narpyska (scero) 128
O0szarennLuan avauropuas yueduasa narpysxsa (scero) 95
B TOM YHCJIE:
—  TEOPETHYECKHE 3aHITHI 79
—  TIPAKTHYECKHE 3aHATHS 16
— nabopaTopHbie 3aHsTUS -
CamocrositenbHas padoTa cTyaeuTa 33
B TOM HHUCJIE:
- BBIMTOJIHEHHE MHAMBHAYATLHOTO NpoeKTa * 6
—  [OArOTOBKA K NPONOWASHHIO NTPOMEXKYTOUHON aTTecTalluM. TOATOTORKA K 27

NPaKTHHECKHM  3aHATUAM.  [OArOTOBKA  JIOKNAAOB.,  IIpe3eHTallMi,
TBOpUecKkuX pador

arrectauust o ydeOHOW AMCUMIIMHE NPOBOIMTCS B pamKax MPOMEKYTOYHOH 2
aTTecTalMu BO 2 cemecTpe B popme an(PpepesiupoBaHHOro 3a4era

*Camocmosmensds padonta cmyoenines no olNOAHEN U0 HHOUGHOPATHIIHIX
RPOEKINGG. Fizyuenue donoinumennvnon Jumepamyps. Onpedeicnue yeiu. 0b6berma,
npeoxiema 1 3udu ucctedosanis. Cocmagiene naanc UCC1eO06anus i nAUHd
GuINOARCHUA NPOeKma. Onpedeienue MemoOury i Memodos ucciedosanus. Hzyvenue
MeopuL 1 UCHIOPUL ORPOCH, iLtAU3 DAZ0EHIX NOHAMUL (MOHAMUA, HA KOMOPLIX
cmpoumes uccreoosanue). Cocmasienue CRUCKG AUmMepamypst no npobaeiie
uccieQosainist. Fizyuenue onsuma peniens dannoir npodaesien na nparmure. Coop
KOUCIMAmupyioujeco vamepudia. Copaniuposka cunomesen, Paspabomed u
APOGCACHIUC ONBITIO-IRCACPUNCHINL 610U Padoms. Obodueniue t hopayiuposra
meopemuyecrozo 0OOCHOBUNUSL NPOCEOCHI 020 UCCIEQOBUNNUS 1 NOIYHENTIBIX
Pe3VALIMAINOG. ANAIU3 NPAKMUICCRO20 ON6LNA NO NPODICME UCCIeO08UHA.
Ocopatrenue w aumepamypias pecaxyus npoexma. Ilodzomosra x 3aiuyume npoexma.

Yuebnas aucuuniuna «XHMHA B CHCUHATBLHOCTHY SBASCTCH YUeOHLIM NpPEAMETOM [0
Be10OpPY U3 0bs3a-

TeNbHOH npenaMeTHoi odnactu «kcTectennble naykuy PIOC cpeaxero obwero 0bpazo-
BaHUA,

B npogeccronansupix 00pazoBaTeNbHBIX OPraHH3alHsX. PEanu3yIouMx o6pazoBaTesb-
HYIO NPOrpaMMy CpeaHero odiuero odpasosanus B npeaenax ocgoenus OINOIT CITO ra
base ocwopnoro obuiero obpaszoBanus. yueOHas AnCLMIIHHA «XHUMUS» H3VUAETC B
obueobpasopatensioM uukiae yuebuoro OFIOIT CIIO na Gaze ocmosHoro ofumero
00pasoBanms ¢ NOaYuYeHHeM cpeanero obiuero obpasosanns (ITTTKPC. TITTCC3).

B yueburix nnanax HITKPC. [TIICC3 mecto yuebHol ancunitintbl « XUMHS» — B COCTaBe
00u1e00PA30BATENBHLIN YUCOHBIX IUCHHIINHHE 1O BBIGOPY. (POPMHPYEMBIX H3 06S3aTENLHEIX
npeavetHsix obnacteit GIOC cpeanero obuero ofpasosarus. nas npodeccnit CI1O uau
cnennansrocteit CIO coorsercTBytoulero npoduns npodeccHonansHoro 08pa3oBanis




3.PesyabraTnl ocBOeHUs1 yueOHOHi JHCUMNIHH I

Ocsoenue conepxanns yueOHOM AMCUHILNHBL XUMUSI B CNEQUATLHOCTH. 00eCeHBaeT

JAOCTH/REHHE CTYHEHTAMM CACAYIONIX PEIYALTATOR:

AHYHOCHTIHBIX?

—~ UYBCTBO FOPHOCTH 1 YBRKEHHA K HCTOPHH W IOCTHIKEHUIM OTEHYECTBEHHON XUMHU-
YECKOH HayKH; XMMUUYECKH I'PAMOTHOE NOBEICHHE B NPO(ECcCHOHaNLHOMN NesTeNb-
HOCTH 4 B OBITY nipu 0Opallenyy ¢ XUMHUECKHMH BeLUeCTBaMH, MaTepHaiaMy 1
fpoueccamu;

—— FTOTOBHOCTh K [IPOOIKEHNIO 00PA30BaHKS 1 MOBLILCHMS KBANK(HKALHY B H3-
OpaHHOH MPOYecCHOHANbHON AeATENBHOCTH H ODBEKTHBHOE OCO3HAHKE POITH Xi-
MHYECKHX KOMMNETEHIMH B 3TOM:

= YMEHMWE JCIONB30BATE JOCTYIKEHMS COBPEMEHHOMN XUMHUUECKON HAYKH U XUMHYe-
CKHX TeXHOIOTHH JUisl MOBBILEHHS COOCTBEHHOTO HHTEIIEKTYATLHOIO Pa3BUTHS
B BLIOpaHHOMH IIpoheccHOHanbHON NeSTENLHOCTH,

* MEManpeoMemubix:
7 UCHOJB30BAHUE PA3NHUHBIX BHAOB NO3HABATENLHON AEATEALHOCTH M OCHOBHBIX
MHTENERTYANbHBIN OnEpalti (1T0CTAHOBKH 3a3a4K. (POPMYIHPOBAHNS THIIOTES.
aHaliu3a ¥ CHHTe3a. CpaBHenus. 0000ILEHHS, CUCTEMATH3ALUMH. BhISBICHHUS
IPUYUHHO-CAEACTBEHHBIN CBS3EH, NOHCKA aHANIOTOB, (JOPMYJIHPOBAHKS BEHIBOAOB)
IUTst PELUCHUS MTOCTABIEHHON 34241, MPUMEHEHHE OCHOBHBIX METOAOB MOIHAHNS
(HabONEHHS. HAYIHOTO IKCTIEPUMENTA) 1Sl H3YUEHUS PASTAHYHBIX CTOPOH XH-
MUYECKHX 00BEKTOB ¥ NIPOLECCOB, ¢ KOTOPHIMU BO3HUKAET HEOGXOAHMOCTS CTali-
KUBATHLCS B NTPOQECCHOHANBHO chepe:

T MCTIONB30BAHUE PA3NIUUHBIX HCTOYHHKOB A7 NONYHUEHNs XHMHYeCKol HH(OpMa-
UMH, YMCHUE OUEHHTD €€ AO0CTOBEPHOCTS A1 AOCTHIKEHHUS XOPOLIMX PE3YIBTATOR
B ripodeccnonansHoi chepe:

npecMemabix:

~—— C(HOPMHPOBAHHOCTDL NPEJACTABMACHMH O MECTE XHMHH B COBpEMEHHON HAYUHOH
KapTHHE MUPA; MOHUMAaHHUE POIH XUMUH B POPMUPOBAHHH KPYro30pa U (yHK-
HHOHATBHON MPaMOTHOCTH YeNOBEKA [l PELIEHHS IPAKTHHECKHN 3a1au;

T BRAACHHE OCHOBOMOJArAIOUINMH XHMHUCCKHME [TOHSITHAMH, TEOPHAMH. 3aKOHAME
H 3aKOHOMEPHOCTANMIL VBEPECHHOE TONL30BAHKHE XUMMUECKOH TEPMHHOAOTHEN 1
CHMBOJIHKOH;

T BJIAJCHHE OCHOBHLIMU METOAAMH HAYYHOTO MO3HAHUSI, HCITONL3YEMBIMH B XUMUHU:
HaOJIFOJEHHEM. OTTHCAHUEM, H3MEPEHHEM, OKCMNEPUMEHTOM; yMeHHe 00pabaThIBaTh,
0OBACHITS PE3YIBTATE! NPOBEACHHLIX OMBITOR U AeNAaTh BBIROZBI, FTOTOBHOCTE ¥
CHIOCOOHOCTH NPHUMEHSITh METOIb! O3HAHMS NIPH pPEUIEHHH TTPAKTHUYECKHX 3a1ay;

—= CHOPMHUPOBAHHOCTL YMEHHS HABATH KOJUUECTBEHHbIE OLICHKH U NPOU3BOINTE
PacHeThl 110 XUMHUYECKUM (JOPMYTAM U YPABHEHMSAM;

T7 BlaneHWE NpaBUIaMH TEXHUKH GE30NacHOCTH MPH UCTIOABI0BAHUHN XHMHYECKIX
BEIIECTB,

~— CPOPMHPOBAHHOCTD COOCTBEHHOMN MO3MLMH M0 OTHOLICHHIO K XUMHUUECKOH MHOp-

MaUKK, FOAYIAEMON N3 PABHLIX HCTOUHHKOR.



3. COAEPKAHUE YHEBHOW JUCUUINIIMHLI
Texuuueckuii npouins npogheccuonanvHozo 06paszoeanus

Brenenue
Hayunpie METOIB! MO3HAHMS BELUECTB I XHMUUECKHX SBeHU. Pojib dKCIepUMeHTa 1
Teopny B xuMHK. MOAETMPOBAHME XHMUYECKHMX NPOLECCOB. 3HAUCHUE XHMUM TIPU OCBOe-
aun npodecenit CI1O u cneumansuocreit CI1O texHuueckoro npoduns
npodeccronanbHoro ofpazonanus.

I. O6mas u neopramnyecxast Xumust

1.1. Ocrosnpbie nonsinmus 1 3aK0161 XumMul
Ocnopubie nonsiTua Xumin. Beuecrso. Atom. Monekyna. XuMUUeCKui dnemenTt.
Amnorponusi. [Tpocteie 1 ciosHele BeinecTsa. KavuecTpenublil # KOMTMYECTBEHHBIN COCTAR
BELIECTB. XUMUUeCKHE 3HaKH 1 GopMybl. OTHOCHTENbHbIE ATOMHAS U MOJIEKYIAPHAS
macesl. Konuvecrso penectsa.
Ocnopnple 3akonnbr xuntin, CTEXHOMETPHA. 3aKOH COXPAHEHHS MACChl BELUECTE. 3aKOH
MOCTOAHCTBA COCTABA BEIECTE MONEKYAAPHOH CTPYKTYPbI. 3aK0H ABOraap0 W CIeACTBUS
H3 HETO.
PacueTHble 321841 Ha HAXOMUEHHE OTHOCHTCIBHON MONEKYIAPHOI MACCh, ONpeaeneHNe
MACCOBON A0JIM XHMHYECKHX 3MEMEHTOR B CJIOMWHOM BELIECTRE,
Hemoncmpauuu
Mozenu aToMOB XHMHUYCCKNAK JJIEMEHTOB.
Mojienn MOJEKY T IPOCTRIX M CIOMHBIX BeLleCTs (wapocTtepikHessie 1 CTIoapTa—
bBpurneba).
Kornnexkuus npoCThIX U CIOMKHBIX BEILECTB.
HexoTopsle BewecTBa KonvyecTBoM | MO,
Moaens MonsipHoro ofvema razos.
Annorponus Qocdopa. KHCIOPOaa. oioBa.
Ipodhunsiivie u npoeccuonansio siuakumpie aesen s codepycanus. AinoTporn-
HBIE MOIM(UKALMHA yriepoaa (anmas. rpaduT), KNCaA0poaa (KHCAOPOL, 030H), 01084 {cepoe
u
Oestoe onopo). HonaTe 0 XHMHYECKOH TEXHONOTHH, GHOTEXHOIOMHH ¥ HAHOTEXHONOTHH.

1.2. Hepuoouueckuii 3axon u Hepuoduueckas cucmemna
XUMUYECKIUX

anemenmos [A. U. Mendeneesa u cmpoenue amoma
Mepuoanuecknii sakon J{. Y. Meuneneena. Otxportue . M. Mengeneessiv [epronnue-
croro saxona. [lepuomyeckuit 3akon B popmynuposxe JI. V. Menneneesa.

Hepuonuueckas Tabnuia XMMHHIECKHX 3JIEMEHTOB — Ipaduieckoe 0ToGpaKeHHe nepHo-
AHHECKOTO 3aKoHa. CTPYKTYpa NEPHOAMUCCKON TabIHILI: EPHOIB! (MATBIE U Bonbuine),
rpyniier (raasHas v nobounas).

Cmpoenue amoma u Hepuoduueckuit saxon JI. H. Mendencesa. AToM — cioxuas
vacTHua. Snpo (IpoToHB! ¥ HEHTPOHBI) K 3MeKTpoHHAas 0600uka. M30TonbL. CrtpoeHne
JACKTPOHHBIX ODONOUEK ATOMOB DAEMEHTOB MAILIX 1epH0A0B. OCOBEHHOCTH CTPOEHHS
HIEKTPOHHBIX 0DONOUSK ATOMOB SNIEMEHTOB GONLILMX NEPHOOB (HEPEXOAHBIX HIEMEHTOB).
IlonsTie 06 opSuranax. s-. p- u d-opSurany. DNERTPOHNBIE KOHPUIYPALMH aTOMOB XH-
MHYECKHX 3/1IEMEHTOB.

Cospemennas popmyanponka [lepuonsueckoro sakona. 3uaueHe [Nepuognueckoro
3aKona i [lepuoanueckoil cucremsl Xumuueckux ementos /I M. Menneneesa wis pas-
BHTHS HAYKH ¥ NOHUMAHHS XHMUUECKOT KapTHHb! MUpa.

Hexmonempanun



Paznnussie opmer [Tepuoaudeckoit cuctempl XuMuueckux anementos [, M. Mengeneesa.
JnHamuueckue Tadiunsl A8 Moaenuposanus fleprnoanueckoi CHCTEMBI.

DAEKTPU3ALMA TE H HX B3aumoeficTane.

Jdadopamopnstit oneim

Monenuposasue noctpoenns [lepnoanveckoi Tabauibl XHMUUECKHX 2JIEMEHTOB.
Hpohunorsie u npodecctonansho snauirsie 2emennsl cooeprcanna, Panno-
aKTUBHOCTSL. Mcrons3onanie pannoaKTHBHLIX U30TOMNOR B TEXHHUECKUX Leax. Pentre-
HOBCKO€ H3TYUEHHE N €0 HCIOAL30BaHKMEe B TEXHUKE 1 MejriHe. Motenuposanue Kax
METO/ IIPOTHO3HPORBAHMS CHTYAIMH Ha [IPOH3BOACTRE.

1.3. Cmpocenue gemecmea
HMounas xumnueckast ess3b. KaTnoHel, X 00pazoBanue 13 aTOMOB B Pe3yJbTaTe Npo-
uecca OKHCNEHHs. AHHOHBI, HX 00pa30BaHHe U3 aTOMOB B PE3ysibTaTe [IPOLEcca BOCCTa-
HoBNeHuA. Monnas cBA3b Kak CBA3bL MEXKAY KaTHOHAMK W aHHOHAMH 3a CUET 2IIEKTpOCTa-
THYECKOT O NMPUTSKeHMs. Kaaccuyralys HOHOB! RO COCTaBY. 3HAKY 3apsjia, HAUTHIHIO
ruapatHoi odosouxk. Monssie kpucTanauueckue pewetikin. CBOHCTRA BEILECTB ¢ HOHHBIM
TUTNOM KPHUCTATHYECKOH penIeTkH.
KopagenTuas Ximuuecikad cBs3b. Mexauusm 00pa3oBaHus KOBaNeHTHOH cBs3H (06-
MEHHBIH ¥ NOHOPHO-GKUENTOPHbBIH ), DNeKTPOOTPHUATEAbHOCTE. KOBaseHTHBIC NONAPHAS
W HenoAspHas CBsA3H. KpaTHOCTh KOBANeHTHOH CBsizi. MOJNEKYSpHbIE H aTOMHBIE KPH-
crannuueckye pertetki. CpofCTRa BELECTR ¢ MOACKYIPHLIMH 1 ATOMHBIMH KPUCTAIH-
HECKHMU PELUETKAMH.
Meraamiueckast ¢pasb. MeTaniueckas KpUCTANIIMUECKAs PEIETKA U METAIMUECKas
XHMuHecKas cash. Guznueckue CBOMCTBA METANNOS,
ArperaTubie COCTOAHNSA BELXECTB 1 BOAOPOIAHAN CBSI3h. | BEPAOE. JKIUAKOE U razoobpas-
HOE COCTOSIHM BeluecTR. [lepexon pewecTsa U3 0/IHOrO arperaTHOro COCTOSHUS B APVIOe.
Bonopoanas ¢aasb.
Yucreie BeniecTsa 1 cMecu. [JoHATHE O cMeCH BELUECTB, [ OMOr€HHbIE ¥ F€TEPOreHHbIE
cvecu. Cocrtas emecelt: 00beMHas ¥ MaCCOBAS 10IM KOMITOHEHTORB CMECH. MACCOBAS 10
nprmMecei.
Aucnepensbie cucrembl [{onaTie o gucnepctoit cucreme. JlucnepcHas dasza u aucnepeu-
onHas cpena. Knaccu(hurauust QUCIepCHBIX cHcTeM. [TOHATHE O KOMNTOUAHBIX CHCTEMAX.,
Hemoncmpanun
Mozens KpHCTaIMHECKOH PEILICTKH XAOPHAA HATPHS,
OBpa3iubl MHHEPAIOB C HOHHOM KPHCTAIMUECKON peleTkol: KanbuiTa, rajuTa.
Mozeny KpHCTAUIMUECKHX PEWIETOK «CYXOro Jpaay (unu fiona), anmasa, rpadura (Him
KBapua).
HpuBGope! Ha KMAKHX KPHCTAANAX.
OOpa3ib Pa3sTHUHBIX AHCMEPCHBIX CHETEM: MYALCHI. Cycnensnii. asposoneil. rern
H 3001k,
Koaryasims.
CuHHepesHuc.
S¢dext Tunnans.
Jladopamopuvie onvinor
[puroTosienne cycnensnn kapboHaTa Kanbius B BOJE.
[Monyuenne aMynbCHn MOTOPHOTO Macsa.
O3unaxomilenne co cBONCTBAMM AUCNEPCHBIX CHCTEM.
Hpopunsnvie u npopeccuonansno snaunumsie snemennor cooepycanusa. [onsp-
HOCTE CBA3H M NONAPHOCTL MoJiekyiibl. Konaencanns. Texyuects. Bosronxa. Kpucrammu-
sanms. Cybnumauna u gecyGanmaims. AHoManun GU3INUeCKHX CBOMCTB BobL Munkue
KPHCTaIbl. MUHEPAIL 1M FOPIHbIE MOPOAL KAK TPUPOAHBIC CMECH. IMYALCHH 1 CYCTIEH3HHL.
3onu (B ToM umCAE avpo3onn) 1 rean, Koaryasuuns. Cunepesuc.
[Tpaxmiuecioe 3ansiTue Nel «FI3yuenne cBOHCTB AMCIEPCHBLIN CHCTEMY

1.4. Booa. Pacmeopui. Duekmpoiiumuneckas Ouccoyuauiis
Boaa. Pactsopur. Pactpopenie. Boaa kak pacTEOpHTenb. PACTBOPUMOCTS BELLECTS.
Hacpiuien pie. HEHACHILIEHHBIE. [EPECHILEHHBIE PACTBOPAL. 3ABUCHMOCTD PACTBOPHMOCTH

T
=



Fa30B, KUAKOCTEH 1 TBCPALIN BEWCCTB OT PA3IHHUHBIX (PAKTOPOB.

MaccoBas D0t paCTROPEHHOT0O BELIECTBRA.

DACKTPOJHTHUECKAS HCCOMHALNA. DICKTPONUTEL U HEMIEKTPOUTLL DNEKTPOIMTHYECKAS
auccoumanust. Mexasu3Mbl AeKTPOSTUTHUECKONH IHCCOLHANUK Ul BELIECTB C Pa3IrYHBIMU
THIAME XHMUUYECKOH CBa3i. [ MApaTHpOBaHHLIC M HEMHAPaTHPOBAHHbIE HOHBL CTEneHs
SNEKTPONHTHYECKOH fuccoutany. CHibHbIe 1 cnaldbie deKTPOAHTbL. OCHOBHbIE
TOJIOKEHUS TEOPUH BIEKTPOIHTHUCCKO Jrccounannit. KHeaoTel, OCHOBAHUS U CONH KaK
3AEKTPONHTBI.

Hemoncmpauuu

PacTBOPUMOCTL BEUIECTB B BOJE.

CoOnpaHue razoB METOIOM BLITECHEHWS BOIbL.

PacTpopeHue B BOJIE CEPHOM KHCAOTBL I COACH aMMOLiHSL.

O0pa3ubl KPHCTANIOMHAPATOB.

MaroTtoBneHue runcoBoii NoBsA3KH.

VenpiTanue pacTROPOR 3MEKTPOJIUTOB M HEANEKTPOJIIMTOR HA TpeaMeT AHUCCOLUALUN.
3aBUCHMOCTD CTEMEHH 3NEKTPONHTHHECKOH JHCCOUMALi YKCYCHON KHCNOTh OT pas-
DapneHusa pacTBopa.

JBrrKeHue OKpateHHbIN HOHOB B 3EKTPHUECKOM T1OJE.

[{puroTosnese KecTKO BOABI U YCTPaHCHHE €€ JKECTKOCTH.

HouunTsl

O0pasiib! MHHEPATIbHBIX BOA PA3NHYHOIO Ha3HAYCHHUS.

Ipochunvrvie u npoheccuonanvuo 3naunsvie anesennvi codepicarna. Pac-

TBOPEHHE KaK (PUIMKO-XMMUUeckuit poLece. Tennossie 3p(ekTsl Mprn pacTBOPEHUH.
Kpucrannoruapatsl. PeuieHme 3aaay Ha MacCoBYIO 10110 PACTBOPEHHOIC BeluecTsa, Hpu-
MEHMEHHE BOABI B TEXHMUCCKHN uensX. JKecTKoCTs BOABI 1 ¢rocodul ee yeTpaHerus. Mu-
HEPAIbHBIE BOJBI.

1.5. Knaccugpuranus neopzanuueckux cOeOuHeH Ul u Ux c6oucmea
Kucnornt i nx esoiicrsa, KHCa0Th KaK CKTPOIMTBL. HX KNACCH(PUKALMS 110 pas~
AMUHBIM TPpH3HaKasM. XHUMHUECKHE CBOACTRBA KHCIOT B CBETE TEOPHH IACKTPOIMTHYECKOHN
auccouanmny. OcoBeHHOCTH B3aMMOACHCTBHS KOHUESHTPUPOBAHHON CEPHON H a30THOH
KHC0T ¢ MeTataMu. OCHOBHBIE CIOCOOLI NTONYUCHUS KUCIOTHI.

Ocnopanus u nwx cpoiicTsa. OCHOBAHKS KaK 3ICKTPONUTLL, UX KiacCu(BUKallns 1o pas-
JTHYHBIM Ipr3HaKaM. XHMHUUECKHE CBOHCTBA OCHOBAHMH B CBETE TEOPUHM DIEKTPOIMTHYE-
CROM nuccounanin, Paznoxenne nepacTBOPHMBIX B BOAE ocHOBaHMH. OcHOBHBIE Criocobb!
OJIYUEHHS OCHOBAHMIL.

Commu i ux epoiicersa. Conn kax 2mekTpoanThl. Coau CpeHte. KIHCIble U OCHOBHBIC,
XHUMHYECKHe CBOHCTRA COMEH B CBETE TCOPHH EKTPOAUTHHECKON nHcconmaunu. Criocodsl
TIONYYEHUS CONEH,

'unponus coneil.

Oxcnapt 1 ux eneiicrna. ConeoBpazyviounie i Heconeobpaszvionie okeH b, OCHOBHBIE.
aMPOTCPHBIE M KHCIIOTHDBIC OKCHALL 3aBHCHMOCTL XAPAKTEPA OKCHAA OT CTENEHH OKHCHe-
Hist 00pasyoUIero ero MeTanna. XuMiudeckue croiicTra oxcn10s. Iloayuenmne okcuaos.
Hestoncempaniu

BianumoneiicTaue a30THOM M KOHUEHTPUPOBAHHOU CEpHON KHCIOT ¢ METANIAMIL.

["openue pocdopa u pacToperue npoayKTa rOpeHus B BOJE.

[Tonyuenne 1 cpoiicTra aM(poTEPHOTO rUApoOKCHIA.

HeobpaTumplit ruaponus xapbuaa Kaiabiius.

OBpatumbifl rHAPONK3 CONEN Pa3AMUHOrO TUIIA,

10

Jabopamopivie onvimor

VcneiTanne pactBOPOB KHCIOT HHIHKATODAMH.

BzauMoneficTRIE METAINIOR C KHCAOTAMH.

BaaunmonefcTBYE KHCAOT € OKCHAAMH METANAOR.

BsaumoneHcTBHE KHCAOT C OCHOBAHUAMU.

BianmomzeHCcTBHE KUCAOT C COMSAMHU.



Menbiranne pacTBOpPOB We0MeH HEAHKATOPAMH.

BiaumoneiicTaue wenode ¢ comami.

Pasnoenue HepacTBOPHMBIX OCHOBAHHI.

Bianmoneictare conelt ¢ meTaniamu,

BzaumogecTsre conel Ipyr ¢ Apyrom.

['naponns coneit pazauuHoro TMna.

Hpodhuavtivie 1 npodheccuonanvno snaunspie 3aemeninnt cooepcariud. [lpasu-

na pasdasnenns cepHoit KHMCAOTbL MICnonb308aHMe CEPHO KHCIOTh! B TPOMBILIIEHHOCTH,
Enxne menoun, MX UCIIOABL30BAHNE B ITPOMBILLUICHHOCTH. ["alieHas u Heraluenas u3BecTs,
UX [IPHMEHEHHKE B CTpouTeAbCTRE. [ UIIC M anebacTp. THncoBatue.

[onstue o pH pacteopa. KucnoTHas, twesouHas, HeHTpanbHas Cpeaa PACTBOPOB.
[TpaxTuueckoe samstie No2 «M3yuenue cBOHCTE HEOPraHUeCKHX COCTHHEH U

L6, Xusuueckie peaxuun
Kaacenduranng xuynuecknx pearunii. Peakiiny coeanneHnsa. pasiokeHus. 3a-
vewenns., obmvena. Katanutnueckue peaxunu. Obparumbie v HeoOpaTMbie PEakLnH.
['omorennsIe 1 reTeporeHHbIE peakiiii. JK30TEPMUIECKUE H YHIOTEPMUYECKUE PEAKIINHA.
Tennopoii aPpexT Xumuueckax peakunit. TepMOXUMHUYECKHE YPABHEHH.
OKHCAUTENBHO-BOCCTAHOBHTENbHEIE peakuyd. Ctenens oxuchienus. OKUCINTENS U
BOCCTAHOBNEHUE. BOCCTAHOBMTEND U OKHcieHHe. MeTo 21eKTporHoro Bananca s
COCTABNEHHS YPABHEHHIT OKHCAHTEILHO-BOCCTAHOBUTENBHBIX PEaKUuil.
CropocTh XunMuueckix peaxiiil. [loHATHEe 0 CKOPOCTH XMMHYECKUX peaKiuil. 3aBHCHMOCTE
CKOPOCTH XMMUYECKHX PEAKIHA OT PA3NHUHLIX (JAKTOPOB: MPUPOIL pEarupyIOLmX
BELUECTB, UX KOHUEHTPALMHM. TEMIIEPATYPBL. TTOBEPXHOCTH CONPHKOCHOBEHUS U
MCIOb30BAHNA KATATM3aTOPOB.
OGpaTumocTs xumuueckuX peaxitil. O8patumbie 1 HeobpaTumble peakitiu, XUMHUHeCKoe
PABHOBECHE M CTIOCOBLI €ro CMeleHus.
Hesionempenpu
[pryvepnr neodpaTiMbIX PEakMil. HAVILHN ¢ 00pa30BaRHeM 0CALKA. ra3a UM BOAbL
3aBUCHMOCTL CKOPOCTH PEAKIINH OT NPHPOIL! PEArMPYIOINX BELLECTR.
BzaumonefcTane pacTBOPOB CePHOI KMCAOTEL ¢ PACTBOPAMH THOCYIL(ATA HATPHS pas-
AMYHON KOHLUEHTPAUMH 1 TEMIIEPATYPLI.
Moneab KUMSLero ¢ios.
3aBHCHMOCTH CKOPOCTH XMMHMUYECKOH PeaKiiny OT IPUCYTCTBHS KATANK3ATOPA HA IpUMepe
PA3NI0KEHHs IEPOKCH A BOJOPOIA C TOMOLILIO AHOKCH/IA MAPTAHLIA H KATalazbl.
Mognenn aaeKTponu3epa.
Moaenn 33eKTPOAMIHON BAHHBI A7 NONYVUEHHMA ATIOMHHES.
Mogenn KONOHHBI CHITE3A aMMHaKa,
Habopamopnsie onsinim
Peakina 3aMeLIEHNS MEIH JKENE30M B PACTBOPE MEIHOIO KYNopoca.
Peaxunu, nayumme ¢ 00pa3oBanuem ocanka, rasa MK BOMbL.
3aBMCHMOCTB CKOPOCTH B3AMMOIEHCTBHSA CONSHON KHCIIOTBI C METAMIAMH OT HX MpPH-
POkl
3aBHCHMOCTL CKOPOCTH B3AIMOACHCTENS LHHKA C COANHON KHCIOTOMN OT €€ KOHLEH-
TPauKH.
3aBHCUMOCTB CKOPOCTH B3AUMOAEHCTBHS okcuaa mean (1) ¢ CEPHOM KUCNOTOH OT Tem-
nepaTypsl. :
IIpochuasiuie u npogheccuonciiono iauuvive saexenmut codepaicanus. Tous-
Tie 00 AMeKTPOM3e. DIEKTPOAMS PACIIABOB. DNEKTPOIH3 PACTBOPOR. DNEKTPOIHTHUECKOE
nonyuenue anomMunis. [HpakTriaeckoe npuMeHeHHe MeKTponus3a. [ anbBaHOMIACTUKA,
[anbsanocterus. Paduunposane UBETHBIX METANIOB.
Karanna. ['omorennsie u reteporennsie karanuszaropsl. [Tpomotopel. KatanuTuueckue
skl THrubutops:.
Hpouzsoactoo ammmaka: cuipbe. annapatypa, Haydibie MPHHIHILL
Mpaxrtnaecroe sanstie N3 «M3ydenue 3akonoMepuocTedi NpoTeKaHus XHMHYECKHX
peaxuuii»



1.7. Memauiot u Hememasiiol
Metassl. OCOOEHHOCTH CTPOCHHS aTOMOB i KpHCTaINoB. Puznyeckue CBOHCTRA Me-
tannos. KiacCHQHKALMS METANIOB 110 PA3THIHBIM [PH3HAKAM. XHUMHYECKHE CBOMCTRA
METAMNOB. INEKTPOXHMHUECKHA Psill HATIPsHKEHUH MeTann0B8. MeTajuiorepMus.
Obumwme cnocods! nonyueHus MeTannos. [lousrue o metasnypruy. [lupomeramnyprug,
FHAPOMETAIUTYPrids U 37IeKTPOMeTayprus. Cnnasbl 4epHbIE U UBETHLIC,
Hemerannel. OcobennocTii cTpoeHns atomos. Hemetannsl — npocTsie BeiiecTsa, 3apu-
CHMOCTb CBOHCTB FANIONEHOR OT N NOJOKEHHS B HEPHOIMHECKO CHETEME.
OxucnuTeNnBHbBIC
M BOCCTAHOBHMTENBHBIE CBOHCTBA HEMETAIOBR B 3aBHCHMOCTH OT UX NONOKECHHS B PSLLY
EKTPOOTPHLATEILHOCTH,
Hexoncmparjuu
Kongexums metannos.
BaanmonelicTBHe METAMIOB ¢ HEMETAILNAMH (WKEAC3A. IHMHKA H A7IOANNITHS ¢ CEPOi.
AMOMHHHA ¢ HOAOM. CYPbAMbI € XAOPOM. TOPEHHE JKENL3a B XI0pe ).
Fopenue metannos.
AJIOMUHOTEPMHSL.
Konnexuns nemerannos. I 'opexue HemeTaiios (cepsl, pocopa, yris). Beirecuenne
MEHEe aKTHBHBIX TANOTEHOB W3 PACTBOPOB HX cojie 0071ee aKTHBHBIMHU TraOreHaMH,
Moess HpoMbILIACHHON YCTAHOBKH JU1s TIPOU3BOACTRA CEPHON KUCAOTLL. Monens neun
Ansi oBcnra nipecTHsKa, [KOMMEKUHM NPOAYKUHI CHAMKATHON NPOMBILUIEHHOCTH (CTeK A,
(happopa. dasiHca, UEMEHTA Pa3IUUHBIX MAPOK H Ap.).
Jabopamoprisie onstmol
3aKajika U OTIYCK CTalu.
O3HaKkoMJIEHHE CO CTPYKTYPAaMK Ceporo u Genoro uyryia.
Pacrnozxasanue pysa wenesa.
Tparmuuecrue scansmus
[Honyuenne. cobuparnite M pacno3HasaHme razos.
Pelenye skernepuMeHTaNBHBIX 3a1a4.
lpounsneie u npogheccuonainio sitauueie saexenmor cooepaicanus. Kop-
PO3HS METANJIOB: XMMHUECKAs ¥ JNEKTPOXHMHUECKAs. 3aBHCUMOCTh CKOPOCTH KOPPO3HH
OT yenopuil oxpywaionieil cpeant. Kaaccu(uraius KOpPO3uH METAIIOR MO PA3IMUHBIM
npu3Hakam. Criocobbl 3aL1HTs! METALI0B OT KOPPO3HK,
I1por3BOACTBO UyTyHa W CTASH.
[lonyuenue nemetannos QpaxuMOHHON MEPErOHKOM JKHAKOTO BO3AYXA H 3[EKTPONHIOM
pacTBOPOB HJIH PACILIABOB 3NEKTPOHTOS,
CHAnKaTHAs MPOMBILICHHOCTE. [Ipou3BoacTRO cepHoil KHCIOTSI.
[TpaxTuueckoe samstue Nod «M3vuenue cBolicTE METAIIOB W HEMETANTOBY

2. Opranuyeckas Xxumusi
2.1. Ocnognpte nOHAmMUA OP2AHUNECKON XUMUL U MEOP U

CIPpoOCHUA OP2AHUYCCKUX coeouneruu
Hpexver opramnyueckolt xumun. TIpHpomHbie. HCKYCCTREHHbIE U CHHTETHHECKHE Opra-
HiuecKHe semecTsa. UpaBHente OpraniueckiN BelieCTs ¢ HEOPTaHHUCCKHMH,
BaaentHocTh., XHMHIECKOE CTPOCHHE KAK ITOPLAOK COCAHHEHTIA ATOMOR B MOICKY bl
Mo BaeHTHOCTH.
Teopus cTpoenns oprannueckux coeanrennii A. M. byTtaeposa. OCHOBHbIE MON0MKEHUS
TEOPHH XUMHYICCKOTrO CTpoeHa. M3omepus 1 u3omMepsl. Xumuveckue GopMyisl U MOACHH
MOJIEKYH B OPTAHHYECKON NUMHI,
Kaaccndurauns opranuvecknx seutects. KnaccnGpuraiitsg BEUECTs [o CTPOLHHUIO
YITIEPOAHOTO CKEJIETA W HATHNO (PDYHKIMOHAMBHBLIX Ipy. JoMonory i romonorus. Ha-
vana nomenkaatypst IUPAC,
Knaccuduiauns peakunit B opradnyeckoll Xumud. Peakiiuy npucoeanHeHns (ruapmu-
pOBaHMs, TaNOreHUPOBAHNSE, THAPOralOreHUPOBAHNS, ruapaTaun ). Peakiny oTienie-



HAS (JEMUAPUPOBAHHS. ACTHAPOraioreHHPOBAH L. JeriapaTaunn). Peakuuy 3amMeiienus.
Peaxuuy H30MepH3aLHN,

Hexoncmpauu

Mogenn MOJIEKy 1 TOMOJIOTOB ¥ M30MEPOB OPraHUYEeCKUX COENHHEHHH.

KauecTsennoe obHapysKeHye yriiepoja. BOAOPOAa M XJIopa B MOJEKYJIaX OPraHu4eCKux
COCAMHEHNH.

12

HHadopamopiisiit onoin

MarotoBaenne Moaeaeit MONEKYJ OPraHMYeCKHX BELIECTR.

Hpounsrere u npogheccuonaioio suauuatbie dnemenms cooepicans. Tlo-

HaTHE 0 cyDCTpate M peareHTe. PEakUMH OKHCIEHHS H BOCCTAHOBIECHUS OPraHiyecKux
sewecTs. CpaBHeHHe KiaacCH(puKany coejiHerii n knaccuPhurkanum peakuni B Heop-
raHuyecKOM ¥ OpraniueCKoOd XUMHH.

[TpaxTuyeckoit zausitue NoS «M3rotorneHue Mojeieli MOJIGKY U O3HAKOMJICHHE ¢
OCHOBHBIMHU MOHITUIMH OPraHHYCCKON XUMUIY

2.2. Y2nego0opoont u ux npupoonslie UCMOUHUKU
AZIRanbL ANKAHBE FOMOJOIHUECKHH PSL. H30MEPHS H HOMCUKIATYPA aaKanos. XuMu-
YECKIE CBOMCTBA AAKaHOB (METAHA. DTANA): FOPEHHE. JAMELIEHHE. PA3I0KEHHE. A HAPH-
posanue, [pumeneHie ajikanos Ha OCHOBE CBOHCTS.
AJKEHBL DTUAEH. €r0 MOJAYUEHHUE (JIerMAPUPOBAHHEM 3TaHa, AeNONHMepH3anyei 1o-
nusTHAeHa). [oMOnOrHuecKui psj, H30MEPHs, HOMEHKIATYPA afikeHOB. XUMHUECKHE
CBOWCTBA ITHIIEHA: TOPEHHE, KAUECTBEHHBIE peakiny (o0eciBe ruBaHie OPOMHON BOL! H
pacTBOpa NEPManraHaTa Kanus). riuiparauys. nonuMepusauus. [pumedenne atunena
HA OCHOBE CBOHCTE.
Huenst v kayvuyke, [TOHSITHE 0 MIMEHAX KaK YITIeBOAOPOAN ¢ ABYMS JABONHBIMH CBA3S-
mu. Conpsoxkennsie anersl. XuMuyeckie csoiersa Oyrammena-1,3 u nzonpena: obecupe-
yuBanne OPOMHOH BOAbI M MONAMMEPH3ANNS B KAYUYKH. HaTypansHeit v cuHTeTHUSCKHE
xayuykH. Pe3una.
AKnEBL AneTunes. XHMHUCCKHC CROMCTRA aleTHACHA: ropenie. 00eCBeUHBaHIE
OpOMHOH BOALL TPUCOSANHEHUIT XTIOPOBOLOPOAa H rHaparalms. [puveneune aueTunena
Ha OCHOBE CBOMCTR. MeXKIaccoBas M30MepHst ¢ alKainCHAMM,
Apenbl beuson. Xumuueckue cBoficTBa 0€H30Q: TOPEHHE. PEAKLIMY 3aMELLEeHHS (ra-
JOTEHUpOBaHKe. HuTpoRaHue). Hpunmenenne HeH300a HA OCHOBE CBONMCTS.
[puposnble HCTOUHUKN Yrnesoaopoaos. [pupoausiii ras: cocTab. npUMEHEHHE B Ka-
YECTRE TOTHIMBA.
Hedrs. Cocras u nepepabotka medrit. Meperonka nedru. Hedrenpoayxrel.
Llexioncmpaigu
["openue meTaua, 3TUREHA, allETHIICHA.
OTrowenne MeTana, STHICHA, aueTHeHa i OeH30a K paCTBOPAM NePMaHTaHATa KATHs
1 OpomHO# BOJNIE.
Honyuenue oTiaena peaxunell 1eruApatanni 9TaHONA. ALETHIEHA ~— THAPOTIH30M
KapOHaa Kaablid.
Paznoxenne Kayuyka npu Harpesanitin. HCIBLITAHKE POAYKTOR PARIAOKEHHS Ha He-
NPENETBHOCTD.
Konnerunst o6pasuos nedru u nedrenponyxkros. Kosnexuns «Kamerubiit yrons u
MPOAYKIHSA KOKCOXHMHWUECKOTO HPOU3BONCTBAY.
Sadopamoptisie onuins
Ornaxomsenne ¢ Kosuiekusel 00pazios HedTi H NPOIVKTOR ee 1epepadoTiH.
O3HaKoMicHie ¢ KoICKIMel Kayuykos 1 o0pasiamMm n3ieamii 13 PE3HHhBL
[Ipoguioisie u npogeccuondiono snauunie saenenmor codepiucanus. Flpa-
Brno B. B. Maprosunkosa. Knaccudyukauns v nasnauenne kayaykos. Knacenduramus u
Ha3HaueHUe pe3ul. Bynkanuzauus kayuyka.
[onywenne auetunena nupoin3onm yMetana 1 kapSuansiv cniocobom. Peakuus mo-
JuMepH3aLtl BHHUINTOpHAA, HOAHBUNUNXA0pHI 1 ero npumereHue. TpuMeprusauus
ateTunena B 0eH3on.



[ousTre 06 3xcTpakuvu. Boccranosaenue untpodensona s annaun. [[oMonorusieckni
pan apeuoB. Tonyosn. Hutporaune toayona. Tporua.

OCHOBHBIE HAIPABACHKS TPOMBILLIEHHON NepepaboTkU MPUPOAHOIO rasa,

[Honyruetd vedTsiHON ras, ero nepepadorka.

[IpoLecesl npoMbILIIeHHOR nepepaloTin He(TH: KpekuHT, pudopmunr. OKTaHOBOE
YHCAO BEH3HHOB i LETAHOBOE HMCIIO AM3ENBHOIO TOMIHBA.

KoKCOXNMUYECKOe NPOUBBONCTBO W €0 NMPOLYKLHA.

[paxruueckoe sanstre Nob «M3yyenue cBOMCTB YrIIeBOZOPONOBY

2.3. Kucnopoocooepoicanjue opeaHuieckue cOeOuHeHus
Cnuptet [Hosyuenue sTanona GpokeHHes rIOKO3b! W THApaTauned stunesa. I mapox-
CHABHAS FPYNA Kak QyHKuuoHanbHas. [1oHaTUe 0 NpeaenbHbIX OAHOaTOMHBIX CIIUPTAX.
XMUUECKHEe CBOMCTRA HTAHOAA: B3aUMOACHCTRYE ¢ HATpreM. 00pa3oBaHKe nPOCTHIX U

CNOWKHBIX 2(PHPOB. OKKCNCHHE B anbaerit. [Ipumenenne 3TaHona Ha OCHOBE CBOMCTB.
AJKOTONU3M, ero NOCACACTBHUS A% OPraHM3Ma YeNOBeKa i NPEAYNpeKAeHHE.

["aruepun KAk rpeacTaRiTeNb MHOTOATOMHBIX CIHPTOR. KauecTseHHas peakuus Ha
MHOIOATOMHbBIE CUPTHL. [[pUMEHEHHe TIHLCpHIa.

Menon dusuueckue 1 Xumvuueckne cpoficTsa Gerona. B3auasuoe BaHsHKHE aTOMOB B
MOdeKyNe (eHoAa: B3aUMOACHCTBIE C TUAPOKCHAONM HATPHS M a30THOH kucnoToil. [lpu-
MEHEHHE (PEHOMA Ha OCHOBE CBOMCTB.

Anpaerunst [lonsartre o0 anpaerunax. AAbIeruanas rpynna Kkaxk (yHxKUHOHAbHAL.
QopManbaerua ¥ ero CBOHCTRA: OKHMCIEHNHE B COOTBETCTRYIOILYIO KHCAOTY, BOCCTaHOBIIE-
HHE B COOTBETCTBYIOUIMIT crinpT. [loayuenue anbierunos OKUCIeHHeM COOTBETCTBYIOLINX
cnupros. [pumenernne Gopmanbaeriia Ha OCHOBE ero CBOHCTE.

Kapbouorsie kicnoTel [Tongrue o kapbomosblx kucsoTax. KapbokcuasHas rpyrra

KaKk QyHKUMoHanbHas. I OMOIOruuecKkuil psa npeaenbHbIX OAHOOCHOBHBIX KapOOHOBLIX
kueioT. [Tonyuerue kapOOHOBEIN KMCIOT OKMCIEHUEM ANBAETHA0B. XUMUUECKHE CBOHCTBA
VKCYCHOMH KHCNOTHI: 0011KE CBONCTRA C MMHEPaTbHBIMU KHCIOTAMY ¥ peaKUus dTepudpu-
Kauuu. [Ipunmenenne VKCYCHOR KHCAOTLL Ha OCHOBE CBOHCTR, Boiciuie mUPHbIe KHCIOTB
Ha [pUMEpe NajibMUTHHOBOH ¥ CTCAPHHOBOI.

Craosxubie dpHpbI 1 kupbl Hoayuerne croHpX apupor peakiieil yrepuduraunu. Cnox-
HBIE 3(PUPLI B IPUPOAL. UX 3HaueHHe. [IprMveHenye CosKHbIX IGUPOB Ha OCHOBE CBOHCTR.
Auper kax cnoxnsie 2pupbl. Knaccudurkauus xupos. XumMuueckne CROHUCTBA KUPOB: TH-
APOAN3 M FTHAPHPOBAHME HHAKUX sKHpoB. [IpHMenerue skupor Ha 0CcHORe CROMCTB. MbLna.
Yraesoasl. YIAeBoAbL UN KAACCH(PHKALUT: MOHOCAXapH bl {rtoK03a, PpyKkTo3a).
aucaxapHapt (caxaposa) i roaucaxapHibl (KPaxMast # LUeanionosa).

['morxo3a — BewiecTro ¢ ABOHCTBEHHOH PyHKUUEH — alibAErHIOCHUPT. XUMUYECKHE
CBOHCTBA IMIIOKO3bl; OKHCAEHHE B MIIOKOHOBYIO KMCIIOTY. BOCCTAHOBICHUE B COPOUT, CITUD-
ToBoe Oposxenue. [IpumeHeHne rII0K035! Ha OCHOBE CBOMCTB.

3HaueHHE YIIEBOLOB B WHURBOM NpUpoONe ¥ wH3nH uenopeka. [ToHITHE O peakuusx NoaH-
KOHACHCALMY H PHAPOAH3a HA NPUMEPC B3aMMONPEBPaLlUeHUii: IIIOK03a > [TOJHCaAXapyI.
ﬂwJ()ucmpm,um

OKMCNCHUE CITUPTE B ANBIACI I

KauecTBEHHDIC peakuiyl Ha MHOTOATOMHbBIE CITHPTDI.

PacteoprmocTs (erona B Boae npu obbitHOM TEMIEPATYPE B HATPEBAHUH.
KauectBenHpie peakimy Ha GpeHomn.

Peaxuus cepebpsinoro 3eprana anbAeriaos i riloKo3b!.

Oxucaenue anbAeraoB H MIOKO3bl B KNCAOTY C MOMOULLIO rrapokcnaa aeau (I1). Ka-
HECTBEHHas peakiina na kpaxman. Koanekst @PHpHsIN maces.

Hadopamopnsie onvins

Pacteoperine rnuuepusa 8 BoJe M B3auMoneiicrsue ¢ ruapokcuzom meau (11).

CpoficTBa YKCYCHOM KHCTOTHI, 061ME CO CBONCTBAMEH MHHEPANBHBIX KHCHOT.
JloKa3aTesbeTBO HEMPEALHLHOIO XapAKTepa JKILAKOTO JKHPA.

BiaumoneHcraune riokossl H caxapossl ¢ ruapoxengom Menu (11).

Kauecrsennas peakiisas HA Kpaxmal.



Ipoghuavhvie u npogheccuoncisiio sucuinsie daexenmer cooepcans., MeTuno-

BbIH COMPT 11 €0 UCIOAL3OBAHKE B KAUECTBE NUMUUECCKOTO Chiphit. TOKCHUYHOCTEL METaHO1a
M IpaBria TEXHUKK O€300aCHOCTH NPy PaboTe ¢ HUM. DTHACHIIMKONL U €10 NPUMEHEHHKE,
TOKCHHHOCTD DTHACHTANKOAS # NPABMAA TEXHUKH DE30MACHOCTH PN paBoTe ¢ HUM.
[onyuenne dherona n2 npoaAYKTOB KOKCOXHMHHECKOrO NPOM3BOACTBRA U 13 BeH30I4.
[Torkonnencauns Qopmansaernia ¢ (eHonom B (GeHONOPOPMANLAETHARYIO CMORY.
Aueransierna. [onsTie o xeTonax na npumepe auerona. [lpuMeneHie aueToHa B TeX-
HUKE 1 TPOMBHLTEHHOCTH.

Muoroobpasue KapOOHOBLIN KHCAOT (IHABECRON KHCIOTHI KAK ABYXOCHOBHOM, aKPHIIO-
BOM KHCJIOTHI KAK HENPEAENBHOH, OCH30MHON KHCOTb KAk apoOMaTHYECKOH ).
[Inenkoodpasyrouwme Macna. 3aMeHa XHUPOB B TEXHUKE HEMUIIEBBIM ChipheM. CHHTE-
THYECKHE MOIOILHE CPEACTRA.

Mosourokicnoe 6poscente rmokosbl. Kucaomonounnie nponykrsl. CHIOCORAHNTE KOp-
MOB. HuTpopanue uennonossl. [Tnpokeumin,

Hpaxruueckoe sanstie No7 «M3yuenie KMCIOPOACONEPKALIMX OPralHYECKHX
CoeHHeH

2.4. Asemcooepcanue opeanuueckue coeounenus. Ionumepsi
Amuupt [Tonstue 00 avunax. AnudaTHueckne amMuHb, UX KIacCH(UKALMsS 1 HOMEH-
KAATYpa. AHHMH Kak opranuueckoe ocnopanue, Iloavuenne anusuna u3 unrpobensona.
Mpuatenenye annaima na ocHose coiicTs.

AMIHOKRICAOTLL. AMHHOKHCAOTb! KAK aM(DOTEPHBIC A4 (BYHKUHOHANLHBIE OPraHHuecKie
COSTMHEHHS. XUMUUECKHE CBOHCTBA aMUHOKHCIOT: B3aHMONEHCTRHE C LIETI0YaMH, KUCIIO0-
TamMK W Ipyr ¢ ApyroM (peakuusa nonuxounencaunu). [lenTuonas cBs3b 1 MOTUTIENTHIBL
INpuMenenne aMUHOKICIOT HA OCHOBE CBOHCTE,

beaxi [lepsuunas. BTopiuNas. TpeTHUHAS CTPYKTYPL! 6eK0B. XUMUYECKHE CROiCTRA
OenKoB: rOperye. JeHaTy pallis. THAPONH3. UBETHEIE peakiny. Bronornyeckye GyrKUIHY
Denkos.

TToanmepsi. Benku u nonycaxapuin kax 6HONONHMEDDL.

Ilnacrmacerr. [oayuenue nomuMepos peakiuuedl NOMHMEPH3ALHK H NOTMKOHACHCALIH.
Tepmonractiunbie # TepMopeakTHBuble MnacTMaccs!, [IpeACTABUTENH [IACTMACE.
Boaoxua, nx kracendurannn. lonvueune sonoxon. Oraensupie NPEACTABUTENH XH-
MHUECKUX BOJIOKOH,

Hemoncmpauyuu

BianmonelicTBue ammuaka 1 aHUINKA ¢ CONMHON KUCAOTOM.

Peaxiuus annnuna ¢ GpomMuoit Boaoil.

JloKazatenpcTBO HanH UK BYHKIIMOHATLIBIX FPYIIT B PACTBOPAN AMHHOKHCAOT.
PacTopenne n ocawieime Henkon.

[BeTnble peaxuunu Geaxos.

['openue nTuubero nepa U WEepCTIHOR HUTH.

Hadopamopiivie onvimer

PactBopenue 6enkos B BoxE.

OGnapyxesne GENKOB B MOJAOKE U MACHOM GYJIhOHE.

Hemarypaums pacTsopa Gesika KypHHOro siiia cruprom. PaCTROPAMHK COACH THKENBIX
METANAOB M IPH HACPCRalI UK.

Hpodpunvivie u npogheccuonaavno suaunsvie 3nerennse cooepucanus. Avu-
HOKanpoxopas kucnora. Kanpon xax npeacTaBuTeNb NOTHAMUAHBIX BONOKOH. VCHONE30-
BaHWUE MUAPOIN3a OENIKOR B MPOMBILLICHHOCTH. Hommsununxnopun, nosuterpadropstunen
(rednon). GenonodopmanbASrHIHbIE HAACTMACCH, Heanynouna. lpombliunennoe npous-
BOJCTBO NHMHUYECKIX BOJAOKOH.

Mpaxrnueckoe sanstre No§ «Mavuenie cnoifern A30TOCOAEPKALLMN OPraHHyeCKUX
COCAMHEHHH 1 MOAMMEPOBY



IIpumepnbie rembl pedeparon (OKJIAN0B),

HHIMBUHAYAJLHBIX MPOCKTOB
« buoTexHoMOTMS 1 renuas HiKkenepns — texdonorni XXI sexa.
* HaHOTeXHONOTHS KAk NPUOPHTETHOE HAMPABACIHHE PA3BHTHS HAYKH 1 NIPOM3BOACTRA
B Poceniickoit denepartiu,
« CoBpenmeHHble MeTOAB! 06e33apaKUBAHUS BOIBI.
* ANIIOTPONHR METAJIOB.
*» JKusup u nestensnocts LM . Menneneesa.
« «[lepuoanuccromy 3aKony OyayLlee He TPO3HT PaspYLICHHEM. .. »
» Canres 114-ro anemMenTa — TPHYMEQ POCCHICKUN PU3HKOB-SAEPILHKOB.
» M3oTonsl Bonopoaa.
* Mcronb3oBanue paanoakTHBHBIN W30TONOB B TEXHHUUECKUX LESsX.
* PEHTreHOBCKOE H3MYYEHHE M €T0 HCTIONB30BARNE B TEXHHKE U MEAHLIMHE.
* [Inasma — yeTBepTOR COCTOMHUE BEUIECTRA.
* AMOP(IHBIE BEUIECTRA B IPHPOIE. TENHNKE, DbITY.
* Oxpana oKpyRaoLICHt Cpe/ibl 0T XHMHUECKOro 3arps3ncins. KoanuecTeennbie Xa-
PAKTEPUCTHRH 3ArPA3HEHHS OKPY/KAIOWEH Cpeilbl.
* [lprinenenue TBEpAOTo 1 razoobpasHore okcuaa yraepona (1V).
* 3QlMTa 030HOBOTO JKPAHA OT XHMHUECKOr0 3arPI3HEHUSL.
* 'pyGonncnepcubie cnetemsl, MX KIACCH(HKALIA U UCTIONB30BAHUE B npodeccro-
HANIBHOH HesTebHOCTH.
« KocMmeTuueckue renu.
* [Ipiimenenye cycnensuii 1 9MynbLeHi B CTPOMTELCTRE.
* MitHepansl # rOpHLIE IOPOL! KAK OCHOBA TUTOCEpbL.
» PacTBOpE! BOKpYT Hac. THITEL pacTBOPOB.
» Bosa kak pearenT u cpefa s XHMHBUECKOTO NpoLecca.
* JKusup n nestensuocts C.Appennyea.
* BKJIa/L 0TEIECTBEHHBIN YHEHBIX B PA3BHTHE TEOPHH INEKTPOINTHUECKOHR ANCCOLHA-
Uu,
* YeTpanenue JeCTKOCTH BObI HA TIPOMBILIIEHHBIX MPEATPHITHSAX.
¢ Cepras KHCAOTA — «xXNed NHMUUECKOH TPOMBILLIEHHOCTHY .
* McnonpsoBanne MUHEPANBHBIX KHCAOT HA TPEANPHATHAX PABIHUHOTO podus,
* OKCHABL B COMI KAK CTPOHTENLHBIE MATEPHAbI.
+ Victopus runca.
« [losapennas conb KaKk XUMUYECKOE ChIpBeE.
* MHoronuKn# kapboHar KanbLms: B ApUpose. B IPOMBILUITEHHOCTH, B OpITYy.
* Peaxunn ropeuns va nponzsoncTre 1 B GbITY.
* BupryaibHoe MONEAMpPOBAHHE XHMHUCCKUX NpoLeccos.
* DNEKTPONN3 PacTBOPOB 3AEKTPOIHTOB.
* DIIEKTPONM3 PACIIABOB 2EKTPOANTOB.
» [pakruteckoe npuMenenne MexTponmsa: paQuunposanue.
ralbRAHONIACTHKA.IANbBAHOCTE M HA.



Vlctopust moaydeHust n npou3BOACTBA alOMHHHS.

* DAEKTPOJMTHYECKOE TONIYUEHHE 1 PadHHHPOBAHHE MEIIH,

« Kusup u aesiteannocTts [ JIaBH.

« Pob METanIoOB B MCTOPHM HENOBEUECKOH UHBHAN3AIMK, ICTOpUs 0TeUeCTBEHHOH
UepHOH MeTannyprik. COBPEMEHHOE METAIYPIUUECKOE IIPOU3BOICTRO.

» Mlctopus oreuectsennoil upeTHoll mMetanayprun. Poib METANIOR H CIIABOB B HAYYHO-
TEXHHYECKOM TPOrpecce.

« Kopposus MeTai10B i Crocodnl 3atHTLL OT KOPPO3HK.

» MHepTabie HaAH Onaropoansie rassl.,

* Poajatouute conm —— rasoretsl,

* VIicTopust iBeaCKOl CITHYKH.

* McTopus BO3HHKHOBEHHS H PA3BUTHS OPraHHuecKol XHMUH.

« XKusue 1 neatensnocte A.M.Bytneposa.

» BuTanmsM ¥ ero kpax.

* POJib OTEYECTBENHBIX YUEHBIX B CTAHOBICHUH U PA3BHTHI MUPOBOH OpraHuyecKoi
NHMHWHH, :

+ CoppemeHnHble MPEACTARACHHS O TEOPHH XHMHUECKOTO CTPOEHUS.

* DKONOTHUECKHE ACTICKTBI HCMONB3OBAHHS YIIEBOAOPOIHOTO ChIPbS.

* DKOHOMMYECKHE ACIEKTh! MEYKAYHAPOAHOTO COTPYAHMUECTBA 110 UCTIONL30BAHHIO
YIAEBOJOPOIHOTO CHIPBSI.

* FlcTopust OTKPBITHS 1 pa3paboTKH raz0BLIX U HEDTAHDBIN MECTOPOKACHUH B Poccrii-
croit Penepauiu.

* XHMHS VTIEBOA0POANON0 CLIPS H MOs OV, 1viasn npodeccus.

» Yraepoaopoadoe TOTIIHMBO. €O BHILI M HAZHAUEHHC.

» CHHTETHYECKHE KayUYKH! HCTOPHS, MHOI00Opa3He 1 NeperneKTHBbI.

* Pe3uHOTEXHHUECKOE MPOU3BOACTBO # €r0 PONb B HAYUHO-TEXHUYECKOM IIPOrPECCE.
* CBapouHOE NPOM3BOACTBO M POJIb XUMHH YIJIEBOAOPOIOB B HEM.

* Hedyrs v ee tpancniopTuposka kak 0CHOBA B3AUMOBRIFOAHOTO MEKIYHAPOLHOTO
COTPYAHHUECTRA.



Crnucox Tem HHANBUAYANLHBIX [IPOCKTOB

Tema

«Y10 MBI enuM?... TJIa3aMKU XUMHKUKa U 3K0JIOray

«XUMUS ¥ DKOJIOTUSI»

«Mcropus pazBuTHs XUMHY KaK HAYKHY

«3HAUCHHE NOJUMEPOB IS KH3HU W KHIHEACATENLHOCTH HeIoBeKa, A
Pa3BUTUS! XKENEZHOOPOKHOTO TPAHCIIOPTAY

«3HAYEHHE M POJIb XMMHUH JIJIsl PA3BUTHS TPOMBILLIEHHOCTH W CEJIBLCKOTO
XO3AUCTBa»

«HanorexHomoruy B XuMum»

«Posts XMWY 1 9KONOTMH B Pa3BUTHE KEIE3HOIOPOKHOTO TPAHCIOPTAY
«3navenye nepuoanveckoro sakona /LM . Menneneesa B pa3BUTHM XUMUHI KaK
HAy K

«Ponp xumun B nobejie 8 Benukoit OreyecTBeHHON BOMHE»»

«3I0pOoBLsi YesoBeKa. .. Bpea v noan3a XMMHUECKUX BELLECTRY

«buorpadus Amutpus FMeanosuua Mengenecesa»

«HeobXonumMocTh XUMHUHECKOIo 00pa3oBants U 3KOJIOIHUYECKOro CO3HAHUIY



S5 TEMATUYECKOE NUJAHUPOBAHUE

Texnuueckuit npoghuas npodheccuonanviiozo 00pa3oean us

[pu peanuzauuu conepxanus obuieodpazonaTensHol yueOHOH AMCLMIIIHEDL XuMus B
CrEUMaNbHOCTH

s npenenax ocsoenus OO CTTO na Gaze ocHOBHOrO 0dLero odbpazoBaHus

¢ nojyuenuem epeanero obwero obpazosanus (MITKPC. [TTCC3) makcumanbras yuedras
Harpy3ka 06 yUalOLHNCs COCTABMICT:

« o nipodeccusm CIIO rexnmueckoro npoduist npofeccroHalbHoro odbpasosa-

Hus — 128 yacos. U3 unx ayiauTopnas (00s3aTenbHas) Harpyska o0y aroMXCs.

BKIIOUAS MPAKTHUECKHUE 3aHSTHS, ~—95 HacoB;

BHEAYAHTOPHASI CAMOCTOSITE/IbHAS paboTa CTYIeHTOR — 33 uaca.
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5.2 XapaxkrepHCcruKka 0CHOBHLIX BHAOB YYeOHOH

ACHTeJILHOCTH

Coaeprkanne XapakTepHeTHRKA OCHOBUBIX BHAOB ACHTEILHOCTH CTYACHTOB
00 YHCHHS (Ha YPOBME YUEOHBIN 3aHATHH)
Baxueitiune YneHHe 1aBaTh ONPEACACHHs M ONEPHPOBATD CASAYIOWHMY XUMUYECKUMA
XUMHYECKHE MIOHSTHAMM BEUIECTBO, XHMHUECKHH DAEMEHT, aTOM, MOJICKYa, OTHOCHTEIbHAA
TIOHATHSA aroMuas M MOJEKYASpPHAaa MacChl, HOR, alZIOTPOMNUS, H30TOIE], XMMHYecKas

CB3DL, JEKTPOOTPHLIATENIbHOCTD, BAIEHTHOCTE, CTEIIEHD OKUCICHUS, MOJib,
MOJIAPHAS MACCa. MOASIPHBIHT 00bEM raz000pa3HbIX BELIECTB. BEUIECTRA
MOIEKVASIPHOIO 1 HEMOJICKYISAPHOTO CTPOCHHS, PACTBOPSI, 3ACKTPONUT U
HEINEKTPONMT. YACKTPOIHTHUECKAS AMCCOLIHALKSA, OKHCANUTENb H
BOCCTAHOBMTEN . OKHC/ICHHE ¥ BOCCTAHOBNEHHE | TETTIOBON d(PYEKT peaKuny,
CKOPOCTb XUMHUECKOH peakLMu. KaTaln3, XMMI{UECKOe PaBHOBECHE,
VIACPOAHBIN CKeneT. (PYHKIWOHANbHAS IPYTa. H30MEPHUS. TOMOOTHS.

OCHOBHBIE 3aKO0H b
XHUMHKHU

DOPMYIHPORANIE 3AKOHOB COXPAHEHMS MACCH BELLECTB W NOCTOSHCTEA cocTana
BELICCTR. Y CTAHOBKA NPHUHHHO-CACACTBEHHOI CBITH MEKILY COAEPKAHNHEM
ITUX 3AKOHOB i HATTHCAHHMEM XHMUUECKHN (BOPMYI W VpaBHEHHIH. YCTaHOBKE
IBOJIOLHOHHON CYLILHOCTH MCHACICERCKON 1 COBPEMEHHOH (OPMYANPOBOK
nieproauyeckoro 3axona .M. Meuaeaeepa. O0bsacHeHre PU3HUECKOTO CMBICTE
CHMBOJHKH NEPHOAMHECKON TAOMHLL! XHMMUECKHMX 3/IEMEHTOB

J M Menaeneesa(HoMEPOB 2NEMENTA. IEPHOAA. IPYIIILI) ¥ YCTAHOBKA
MPHYMHEO CACACTBEHHION CBIA3H MENAY CTPOCHMEM ATOMA M 3aKOHOMEPHOCTIMH
M3MEHEHUS CBOMCTB 21eMEHTOR 00Pa3OBAHMbBIN MMM BELIECTB B MEpHOJaX U
rpyIax.

XapakTepUCTHKA IEMEHTOB ManbIX 1 OONBLIMX TEPHOJOB MO HX ITOJIOKEHHIO B
nepropyieckoil cucreme J. M. Meuneneesa

OcHOBUBIE TEOPHH
XUMIH

YeranoBra 3aBHCHMOCTH CBOHCTB XMMIYECKHX BELIECTB OT CTPOCHHS aTOMOB
00PABVIOWIMN HX NHMHUSCKIIN ITEMEHTOR,

XapakTepHCTHKA BOyKHEH LN THIIOB NHMHUECKHX CBA3EH U OTHOCHTENLHOCTH
ITOH THINOJAOTUH.

O0ObsiCHEHME 3aBHCHMOCTH CBOMCTR BEUIECTB OT UX
KPHCTAMNIHYECKIIX PEILETOK.

DOpMYIHPOBKA OCHORIIBIN MOAOKEHHH TEOPHH WICKTPOAWTHUCCKOH
JMCCOHHAMH H XAPARTEPHCTHRI B CRETE ITOH TEOPHM CBOMCTB OCHOBHBIX
KAACCOR HEOPraHHUCCKUX coeMHeHnil.

MopMyNHPOBKA OCHOBHBIX [1OIOKEHU N TEOPHH XUMHUYECKOrO CTPOSHUS
OprasnveCKMUX COCANMHEHHI U XapaKTEPUCTHKH B CBETE 3TOH TEOPHH CBOWUCTR
OCHOBHBIX KJIaCCOB OPraHHiyuecKux COeaHHeHnit.

X COCTaBa i CTPOCHHKSA

Baxueruune .
BElLeCTRA U XapakTepucTHiH COCTABA, CTPOCHUS. CBOMCTBE. NONYYEHN U
¥ ! [+
NPUMCeHERWs BkHemux Metanaon  ( [A v HA rpynn. antoMUHuUA,
MaTepranpl P < é ( pynn, antoMuHuH,

XHUMUYECKHH S13BIK

U CHMBOITHUKa

JKENE3a. @ B €CTECTBEHHO-HAYHHOM NPO(UNE ¥ HEKOTOPBIX d-
JJIEMEHTOB ) ¥ MX COCOMHEHH..

XapakTepHCTHKH COCTaBa, CTPOCHUSA. CBOMCTR, MONYUYEHHS U
npuyenesng pakHelmny Hemetanaos (VIIA, VIIA. VIA rpynn, a
TakKe azoTa 1 Gpocdopa. Yriepoua 1 KPpeMHHi. BOXOPOAR) H HX
COCAMHCHHH,

XapakTepucTHKa COCTAaBA, CTPOCHNMS. CBONHCTR. MOJVUEHUS U
NMPUMEHEHUS BKHEHUIHX KIACCOB VIVIEBOAOPOAOR( aIKaHOB,
LHKITOANKAHOB, aTKEHOB. alKHHOB. apeiioB) W #X Handoaee 3HaAYKUMBIX B
HAPOAHOXO3SHCTREHHO NilaHe NPCACTABHTECH.
AHANOrHUHAS XAPAKTEPUCTHKA BAKHENILIMN [IPeACTABUTEICH APYNX




KIACCOR OPIaHIMECKUN COCAHMHEHN METAHOAA B 3TAHONA, CAOKHBIX
HPUPOB. AKUPOB . MBEL. AIBACTHAOB((POPMATILIACI MAOB M aLETATbACIUIA),
KETOHOB(ANETOHA). KapOOHOBBIX KHCHOT(YKCYCHOH KHCAOThI, 475l
ECTECTBEHHO-HAYYHOIO MPOMHAA IPEACTABUTENEH APYIUX KAACCOB
KHCIIOT), MOHOCAXapHAOB(ITIOKO3bI), AHCaXapuaoB(caxapossnl),
NOAHCAXAPHIOR(KPAXMATA # HEATIOA03bE). AHUAWHA, AMUHOKUCHOT
LOCAKOR. HCKYCCTBCHHBIN M CHETCTHUCCKHIN BOAOKOH, KAYUYKOB
JrracTMace.

VicnosesoBanue yueOHOH 1 NpodheccuoHanbHON AesTeNbHOCTH
XUMHUECKHX TEPMHUHOB M CUMBOJIHUKH.

Hasparue n3yuenbiy BEWECTB Mo TPHBHATLHON UM MEXKIYHAPOAHON
HOMEHKIIATYPE ¥ OTPAKEHUE COCTARA 3TUX COCANHEHNH C ITOMOLIBIO
NHMHYECKHX (POPMY L. OTpakeHHne XHMHYECKHX

POUECCOB C NOMOULLIO VPABHEHUHI XUMUUECKHX PEaKLnid,

Kumuyeckas
peaxuus

ObbacHente CyIBOCTH XMMUYECKHX npoueccos. Knaccupurauus
XHMHYECKHN PEAKLMa 110 PA3AHHHLIM [PH3HAKAM (HHCAY ¥ COCTABY
NPOAYKTOB ¥ pearanTos. TeraosoMy 3 (herTy. Hanpasieduio. ase,
HAUHE KATANU3aTOPOB . M3MEHEHMIO CTeNeHed OKUCACHMS DJEMEHTOR,
O0Pa3VIOLLINX BEILECTR.

YCTanoBRa NPH3HAKOR 00UIEro M padiHHiHOTO B TUIOIOIHI PEAKLMH IS
HEOPTaHHUeCKOH ¥ OPraHHYeCcKON XUMMH.
KaaccH(prraumst BeIecTs 11 POLECCOB € TOUKH 3PEHUST OKHCIEHM -
poccTanopacHus. CocTaBieHue ypaBHenni peakiuii ¢ NOMOLLBIO
METOa INEKTPOHHOMO Ganaxca. OOBACHEHHE 32BHCHMOCTH
CKOPOCTH XUMHUYECKON peakliMy M NOJIOKEHUS XUMHUECKOr O
paBHOBECHS OT PasiiUHbLIX (HAKTOPOE.

Xumuyeckul
IKCTIEPUMEHT

Bpimonreiie XHMHUECKOro SKCHEPUMEHTA B NOSIHOM COOTBETCTBUHU C
fpapinami OesonacHoctH. Hadnogere., (])I’iKCﬁi_‘Li*lﬂ i OlIHcCamue
PE3YALTATOB I‘IPOBQZIQH HOTI'O DKCIICpUMEHTA.

XuMuHecKast
MHGOpMALLHST

Ilposesienne camMocTOITENLHOMO NOKCKA NUMUIECKOH MHPOPMALNH H
MCIIONIB30BAHME PA3NHUHBIX UCTOUHHKOB(HAYUHOTO- OMYAPHBIX
H3AAHMUA. KOMITBIOTEPHBIX Ba3 naHHbIX. pecypcos WuTeprera).
FICronL308aHHe KOMILIOTCPHBIX TEXHOA0THH s 06paboTku 1
ACPCAAE NHMIYCCKON nipOpMailii 1 ¢€ fIPeACTABICHNS B PASARYHBIX
bopmax.

PacudTer no

XUMMYUECCKHM
hopmynam n
YPaBHCHMAM

YeTanosxa 3aBUCHMOCTH MEWKIY KAYECTBEHHON M KONWYECTBEHHON
CTOPOHAMH XUMHYECKUX O0BEKTOB U IIPOLECCOB.
Pemienne PACHETHERIX 38084 IT0 XHMHWUECKHM (1)0]3‘;\’1)/?[81\4 1 YPaBHEHMAM.

Hpoduasroe u
NPoQEecCHOHANLHO
3HAYMMOE
cosepKanue

O0bicHEHHE XHMHUECKHX SIBACHHH. NPOUCXOAALIMAX B 11 pupose. ObITy U
Ha npouspoactse. Onpenenesne BOIMOKHOCTEH NpoTekanus
XUMHUECKHX NPEBPALICHUH B pasnnunbix yernopusax. Cobnlozenue
NPaBiit JKOAOTHUECKH MPAMOTHOTO NOBENEHNUS B OKPYIKalOLell cpese.
Ouenka BAHSUH XHMHUECKOTO 3arpsa3Hen s okpyKaloliei cpensl Ha
OPranm3a HCOBEKA H APYTHC AWHBLIE OPraHH3MLI.

Cobmonenne npapus Ge30M1aCHOrO OBPAIIEHHS C TOPIOHMMH 1
TOKCHYHBINH BEILCCTBAMHU, 1a00paTOPHBIM 0DOPYA0BAHUEM,
[oaroToska pacTBOPOR 3a14HHON KOHIEHTPALUN B ObITY # Ha
NPOH3BOACTBE. KPHTHUECKAN OUEHKA A0CTOREPHOCTH XHMHUYECKON




1 1'1(1)0}3:'\‘121111/!14, rioc‘rynafomeﬁ W3 pa3HbIX HCTOYMHKKOB.




6. YueGHO-MCTORMUCCKOE H MATEPUATHLHO-TEXHHYECKOC
obecneuenue padoueit aporpaMvbl y4eOHONH AMCHNNTIHHDI

6.1. Marepuansuo-rexundeckoe odecnevyenye

Ocpoenne nporpavmel yueduoit auctmrds OY /L1201 Xumust B crieniansHocT
OCYLLECTBAACTCS B 11PO-
(GeccronanbHOM 00pa3oBaTeNnbHON Opranu3alLny. peanusyiowed 06pazoBaTebHYIO Ipo-
rpaMmy cpeHero obuiero obpasosanus B ripeaenax ocsoenus OIOIT CITO na Gaze ocHoB-
noro obuwero obpasopanus. B kabiHere xumiu ¢ nabopartopuell i nabopanTcKol KOMHATOMH,
B KOTOPOM MMEETCS BUBMOKHOCTb 00ecnednTh CBODOLNLIH nocTvn B MIHTEpHET BO BpeMs
y4eOHOr0 3aHgATHS W B NEPHOA BHEYUEBHON ACATENLHOCTH 00YUAIOLIMXCS.
[fomewmenne kabunera ynopnersopset rpedosannay CaHuTApHO-311HAEMHONTOTMYECKUX
npasun x1 HopmatHsos (CanlluH 2.4.2 No 178-02) u ochawiero TUNOBEIM 000pYIOBaAHKEM,
VKA3AHHBIM B HACTOAWHX TPEOOBAHMSIX, B TOM HHC/Ie CNeHHAM3UpPOBAHHON yuebuoit Mebeibio
M CpeacTBaMy OOYYEHM . AOCTATOUHBIMI AN BRITIOMHEHH TPebOBaHH K YPOBHIO TTOATOTOBKMU
ONBRIGITHEING S
B kabuuere uMeeTes MyibTHMEARHHOE 000pYA0BAHNE. ITOCPEACTBOM KOTOPOro
YUACTHHRH 00PAa30BaTENBLHOMO MIPOLECCA TPOCMATPHBAIOT BH3YANLHYIO HH(POPMALIHIO
MO XUMHH, CO3AAI0T NPE3CHTALMH, BUACOMATEPHATL! M T, I1.
B coctaB yuedHO-METOAHUECKOr0 M MATEPHANILHO-TEXHHUYECKOTO OCHALLEHNS KaOKrHeTa
NHMHH BXOJISIT

Croner yuebupbie — 15 wr.. eTyabs vuennueckne -30 wr., yuebHas 10cka mapkepHas,
pabouee MECTO NMpenoiasaresis (CTOA NPeroiaparens. Cryil. KOMILIOTEPHbIH CTO).
AEPCOHANBHLIA KOMIBIOTED (CHCTEMHBLIH DA0K. MOHHTOP. KAABMATVPA. MbIILIKA).
BHACOMPOCKTOP. 3KpaH. 0O0PYIOBAHHE 1 DCAKTHBbLI s NPOBEACHUs NadopaTopHbiX paboT
pabounit cton st npoBeneHus 1abopaTopHbIX OfNBITOB. NPUHYIUTENbHAS BLITSKHAS
BEHTHIISALUM S

WUndopmaurounsie crenant:

[Tepuosunueckas cucrema xumuueckux snementos .M. Meuneneena
Tabauua pacTROopuMOCTH
(OCHOBHBIE KIIACCH! HEOPraMMUecKHN BELUECTB
OxpaHna Tyna npu npoBeAeHHH ONbITOBR
CUMBOMLT XHMHUUECKUN 3NEMEHTOR
Odwas duosorus
Mneercs SubnnoTteunsiit pOHA B KOTOPBUT BXOAAT YUEHHHKH M VIEHHO-METOARUECKIH
xomrrere (YMK). KHHrn Ans 9TeHts 110 XUAHK. PEKOMEHAOBAHHBIE MK AONVIEHHBIE i
HCHONB3OBAHUS B NPOQECCHOHANLHBIX 00PA3OBATENLHBIN OPraHM3alMsIX, PEalU3YIOLINX
obpasoparensbryio iporpamay cpeatero obuero obpasosanus B npenenax ocsoeHns OO
CI1O na 6aze ocrnornoro obutero ofpazopans,
B npouecce ocpoens nporpammb yvueduoit micunnannn OY)1L 12,1 XuMus 8 cneunanbaocTy
CTYAEHTBE HMEIOT
BO3MOKHOCTE PadboTht B aexTponnoil dudanoreke DBC (pabora ¢ 27eKTPOHHBIMHM KHHTAMY,
MPAKTHKYMAMH. TECTAMM)

2



6.2. Y ueBuo-MeroHuccroe obecneuenue
Hepetlenb IIBKO;\'IEHR_YG;\H:IX ll‘.iilﬂlllilvl, i\’lC"l‘(’J,[lll‘lCCl\'()ﬁ Jl[(!"l“{,’]')ﬁ'i“ypb! il ﬂpyrux HCTOUHHKOB.

Jurepatypa aas eryaeHTos:
OcHoBHas:
Fabpuersn O Co 2017 o Xvust yaeGuK (UIg CTya, yupeskacuudi cpea. npod. obpaszosanus /

Fatpueasn O. C.. Octpoymos M. T - 12-¢ usi. crep. - M. Mspatensekuit uenTp « AKagemusa»
2014, - 336 ¢..(16) . us. un.

£l

}__[011 OIIHMTECNbHAS:

Epoxun IO M. Kosaiesa FB. Xuamis 235 nipodeceil B CneLaibHOCTe ! TeXHHIeCKOro u
CCTeCTBEHHO-HAYUHOTO npogunelt. Yueduuk, Maaareanckuil uentp «Axanemus» 2016r.-496¢.

DNEKTPOHHAS BEPCHIL:

Huwoaseruu, 4. b Xuwns © yuebnuk o npaxruxym aist CIIO / A, b Huxoascruil, A. B. Cygopos,
— 2-¢ u3a., nepepad. u non. — M. Maaarennerso FOpaitr. 2017, — 507 ¢. — (Cepus
[Mpodeccronansroe obpazoranue).
https://biblic-online.ru/viewer/9C43BEGF-1093-4551-BB03-DA86598C10AB#page/1



JlureparTypa nos nperiogasarens:

Genepanpupii 3akon 07 29.11.2012 Ne 273-D3 «O6 obpazopannu B Poceuniickoit deneparumy.
[pukas MunucrepeTsa obpazosanus 1 Hayku PO o1 17.05.2012 No 413 «O0 yrsepineHun
(penepannroro rocynapeTennoro 00pazoBaTeNpHON0 CTAHAAPTA CPEAHEro (TONROTo) obero
00pa3oBaHMsI»

Hpukas Munncrepersa odpaszosanns v Hayku PO o1 29.12.2014 Ne 1645 «O BHecenuu nsme-
venuit B [pykas Muunctepersa ofpazopanus u vayku PO or 17.05.2012 Ne 413 “0O6
VTBEPIKAEHHH (PEICPAALHON0 rOCYAaPCTBEHHON0 0BPa30BATENLHOrO CTAHAAPTA CPEHETO
(1ronHor0) 001Ier0 00pazoBamns’ ».

Mucbyo [lenapramenTa rocyaapeTpenioll noanTikh B c(hepe NOArOTOBKH padounx Kaapos U
JIO Munobprayxku Pocenn ot 17.03.2015 Ne 06-239 «Pexomeraannu no opranmsanuy nonyue
HU cpenHero obmero ofpazosanus B NPeNesax 0CBOCHHS 00PA3ZOBATEAbHbIX NporpaMM
CpenHero npodeccHoHansHoro obpaszoranns f1a 6ase 0cHOBHOTO 0B1Iero 0BpasoBaHns ¢ yueToM
TpeboBanmit (herepanbHbIX FOCYAAPCTBEHHBIN 00PA30BATEAbHBIX CTAHAAPTOR U ITONYHUAEMOH
NPOMECCHH MM CAEHHAALIOCTH CPEAHEr0 NPOYeCCHOHANLHOI0 08paz0BaHHIY.

Fatpuenan O. C., Toicosa I, I XuMus: KHAra 1is npenogapatens: yueb.-MeToz. nocobue. ~—
M. 2012,

Fadpuensn O. Cow dp. Xuvus 48 npodecenii 1f CnetuHanbHOCTeR TEXHRYECKOro podus
(DAEKTPOHHOE NPHITOWKCHIE).



6.3. Undopmannonnoe odecneuenue
MIMeeTCs BO3MOKHOCTL ¢BOO0OAHOTo noctyna obyvaonmmes B MHTEPHET B KOMNBIOTEPHOM
KJjacce, YHTANbHOM 3ane 6rnbanorexy Bo spemst yueGroro 3aHgTHs 1 B NEPUOA BHEYUeOHOH
ACSTENLHOCTH INPH BRINMTONNCHHH Bl—ICEl)’Bi—’ITOpi—!Oﬁ CaMOCTOSTENBLHOMN pE160TbI H
HHAMBHAYANBHOIO NMPOCKTE.

WUnrepuer-pecypent

www. pve. mk. ru (omamnnana «llfokops Bopobuess! ropoi»).

www, hemi. wallst. ru (OGpasosaresbhbil CalT 15 WKOABHUKOB « XHMUSN ).

www, alhimikov. net {O8pazosaTenbubi caft /ls IWKOILHUKOB).

www. chem. msu. su (DnexTponnas 0udIHOTEKa MO XHUMUH).

www. enauki. ru (MHTepHeT-1u3AanHe A0s yuuTenei «EcTecTBeHHbIE HayKu» ).

www. Iseptember. ru (MeTonrueckas razera «llepsoe ceHTAOpA» ).

www, hvsh. ru (Rypran «XHMUsS B LWKOIE»).

www, hi ru GRyprai «XHMES 1 KH3HbLY).

www. chemistry-chemists, com (2AeKTPOHHBIT KYPRAT «XHMHKH B NHMEA ).
www . feior.edu.ru (Desepaibuplil LEHTP MHPOPMALHOHH0-00pa3oBaTeAbHBIX PECYPCOB)
wwww.dic.academic.ru (Axaaemux. CaoBapy 1 SHUHKIONEIMH )

www.booksgid.com (Book Gid. 2nexrponnas 6ubauorexa).

www.globalteka.ru (I'nobanrexa. ['mobansras GUOIHOTEKA HAYUHBIX PECYPCOB).
www.window.edu.ru (Exinoe okHO aoctyna K 00pazoBaTeNbHbIM pecypeam).
www,st-books.ru (Jlyuwas vueduaa nurteparvpal.

www.school.edu.ru (Poccuiickuit oOpasorarespislil nopran.JIoCTYNHOCTE, KAYECTRO.
H)PEKTHRBHOCTD).

www. ru/book (DnextpouHas OudNHOTEUHAS CHCTEMA).

www. school-collection. edu. ru (Exunas xonnexuus uu@Gpossix 06pa3oBaTeNbHBIX PECYPCOB).



7. Kourposib ¥ OHCHKA PE3YAbTATOB OCBOCHHUS AHMCHHIINHDI

Ouenka KayecTBa OCBOCHMS CTYACHTaMK YUeOHON AMCUMIUIHHDBL OCYUIECTBISETCS B
MPOLECCE TERYUIErD KOHTPOS YCICBASMOCTH H [IPOMEAKYTOHHON aTTECTAUMK CTYIAEHTOB.
Texywmnit KOHTPOAL YCNIEBAEMOCTH CTYACHTOBR NPOBOAMTCS 1O BCEM BHIAM ayIHTOPHON
M BHEAYAUTOPHOH CaMOCTOSITEALHOM paboTbl CTYACHTOB HA OCHOBE paszpabOTAHHBIX
NPENOAABATENEM OUCHOUHLIX MaTepHaloB. & TaloKe B COOTBETCTBUM C rpaduroM
BHYTPEHHENO  KOHTPOAs.  lekyvuuili  KOHTPOJb  YCHEBAGMOCTH  OCYLUECTBIAETCSH
npernoiasavenen 3a cueT y4eOHOro BpemeHi, OTBEASHHOro Ha OCBoeHHe yuebHOMH

AUCUMILTHHDBL  KaK  TPAAMIHOHHLIMH.
KOMITBIOTEPHbBIE TEXHOMOIHH,
Bo Bropom  cemecTpe

JH (E)(E)C})@ HEHDPDOBanHOoro  saucta.

Taxk H

MPOMEHYTOUHAS
Hrorosas
MPOBOAMUTCA B PaMKAX NPOMEKYTOUHOH arTectaur Bo 2

aTrecTauus  IMpOBOAMTCA B
arrectaiys 1mo  yuedHoH

Pe3YABTaTb! YUEDHO ACATEABHOCTI CTYACHTA N0 BCeH yvuedHoH aucunnaute.

(DOPME;! 1 METOAbLl KOHTPOIAS W ONCHKH PE3YALTATOB 06}”1(‘3}”’12 JOJKHBT [O3BOIATE

NPOBEPATEL ¥ CTYACHTOB KAueCTBO OCBOCHHS COACPIKAMHMSE 0DVUEHHUS.

TTpeasernbic PE3YALTATLL 0CBOCHIIS

AHCHHNIHIIbLE

@opaa 1 METOIbI KOHTPOS I OUEHKII
pe3yaLTaToB o0yHucHHH

== CchopaupOGanOcG
nPEACMAasICHINl O AeCme XUMUL §
COBPEMCHHOT HEOMIOT KUPIMLIE MU,
MOHUMAHLE DO XUNUN & (OPNUPOGa i
RPY2030PC 1 PYHRYUOHEA IO
CPANOIHOCIIN YEIOGCKA 015 PCULENs]

DKM CCORHN a0

— = qruoenue OCHOCONOIGIHION TN
NUMUYCCRUNN TONANUSLNILL DICODUSN,
BUKOHAMU U 3UANOHOMCPHOCTIAU] YECPCHITOE
ROABIOGURIE XUMUYCCROU i'??(,%j,).]fl{H().'t’(’)(’l.!(?Z‘:’ 12

CUMBOIUKOL,

== GAUOCINC OCHOGHBIMU MCHIOO
HUVHHOLO NOSHUNUS, HCHOL3VCMBIMI G
XUMUL HUADNOOCHUCM, ONUCUNHENM,
UBMEPEHUC, DRCHCPUMCHIION, YAICHIUC
OOPADGIILIGUIN G, OTBICHAIIG PEIVALINUNIG
RPOGCACHHBIX ONBUNTOG 1 OCHUING GHIGOOL

FOMOGHOCIIL U CIIOCOOIOCHTL ARHMCHANTG

-HGOAIO0CHNE!
~MONUIOPHILS,

“OUCHRNU MEMANIUNCCRUX PEPepamos,
QORAUD0E;

~OUCHR COOCPICUHIS ROPIMDOINO

CImyvoenma;

~VONUIIOPHIEE U j?GI-HJ'N-HI? GO0 THEH U

PUSTHYHBIX GUAOR jf"“f(:‘ﬁi-!()l‘l ()(32.’.‘77(3;’:7bi’l’()Ci"J?H_f

~oyenna ahchexmusiocmu i Kauecmea
GOINOAHCHIUS VICOHBIX 300aY;

-Hab.a00eHUC 30U HAGLIKGMU PabOomo! 6
2N00GNbHBIX, KOPHOPAMUGHBIX U TOKAABIHHIX
UHPOPMAYUOHHBIX CENSIX,

SOHCHRKU GOITOAMCNLS,
SN MGOPHECKUN | NPOCKITBIX ]7&760!77.'

~OUCHRA PABOMGL CMYOCHMU 1

QOROTHUMCABHBIY 3UHSITUAX.,

OUCHRU PUGOMBL CNYOCHN 1t CeMUNUPAX,

FUCOHO-NPURNUYECRUY KON PEPEHUIX

HIHOBALIMOHHLIMY MECTOLAMHM, BKJIIOYAA

hopme
IUCUMITIKHE
CeMECTPE M OLEHMBAIOTCA




MEInoOn MO npu pelieniy

RPARMUYCCRUX 30!

== CHOPMUPOBUHHOCITI YAIECHU
QUGN KOITUMCCMBCHIBIC QUCHRU U
]?!UOZ'L?()’()(‘)I'IHTb pacHems 1O XUMUYCORNTN

GOPMYAQI U YPUGHETITIBIAL

— = GAUOCH U PPAGUAGNIU INEXHTHURNUY
DEZONUCHOCT 20 HCROTL306AHN LU

XUMUYECKUX GCIHECTG,

== cqhopauposanioCcmes cobcmeenoll
ROZUYUL O OMTHOUCHUIO K XUMUYCCROU
UHGDOP I, ROIVIACITON 13 PUBHBIY

UCIOYHUROG.

OALNTTHAOUX.

“ROMIMPO LIS PAOOMA.  MECmUPOsUNe,
OuchchepenyuposaH bl 344,




Ouenka HHAMBIIYAALHDBIN 06{383013&"1‘(';‘5} BHBIX JOCTHIKECHIMI 110 pesyibTartaM TeKYUEro KOHTPOId
H ]'11301\-1(‘3}1\’}"T0"lHOi’i arrecrailiy NpoM3BOANTCS B COOTBETCTBUM C y{‘iMB@pCEﬂEHOﬁ UIKAJIOH.

[Tpouent
PEBYALTATHRHOCTH
(MPaBUIBHBLIX OTBETOR)

KonuyecTsernas oueHKa HHAN BHIYallbHLIX 06}32130821T6H BHBIX

HOCTHIMKEHH T

dann{oryeTka)

BepbanbHbIit anasor

AMXOTOMHUYCCKAS
LITKETa

36-100 OTHTYHO
71-85 XOPOILLO
51-70 YAOBNETBOPUTENBHO

3AYUTCHOY

50 u menee

HEYIOBNETBOPHTENBHO

«HE 3a4TCHO»

He niprerynm
BBITOJTHEHH IO

[SEREOR R URY I iy R V)

HEYAOBACTROPHUTCNABLHO

HE 3aYTEHON




Peuensns

Ha pabouyro nporpaMmy y4eOHOH IHCLUIUTMHEL
« XMW SI»

GasoBas oaroTosKa NPO(ECCHOHATBHOr0 06pa3oBanHs
ABTOp nporpammer: Axkumosa C.A - lpenonasarens bpsuckoro brmana TTYTIC

Pabouas nporpamma no nanuo;i AUCLHIJIMAE pa3paboTana B COOTBETCTBHY ¢ TpeboBaHUAMH
DenepansHOro FOCYIapCTBEHHOTO 06pa30BaTEILHOrO CTaHZapTa CPELHETO NPOBECCHOHANTBHOTO
o0pazoBauus 1o Boem CnendaneHocTamM. B crpykrype [IPOTPAMMBI IOATOTOBKH CIICHHAIHUCTOR
CPCIHETO 3BeHa yyeOHas AUCIHIINNA (X UMMy OTHOCHTCA K MaTeEMaTHYECKOMY U
CCTECTBEHHOHAYYHOMY LUKy (06s3aTe b HAS Y9acTs).

Pabowast nporpamma YUCOHOH MMCLMITTHHBL «X MMM COCTOMT U3 CACAYIOMMX Pa3CTOB:

- HOSACHUTENBHAS 3ATIMCKA

I OBLLUASI XAPAKTEPUCTHKA YYEBHOH AMCLHINTMHEBL:

2 MECTO YYEBHOH AUCLMIIMHBL B YYEEHOM MAHE;

3 PESYJIbTATHI OCBOEHUS YUEBHOM JAVCLMIIMHDLI;

4 COOEPKAHUE YYEBHOMN HUCLHUTINIHHAEL:

5. TEMATHYECKOE HIIAHUPOBAHUE.,

5.1 Tematuuecknii nnan y4edHol aucunnanHe:

5.2 XapakTepucTKa 0CHOBHbIX BHA0B YueOHOPH nesTenbHOCTH CTYZEHTOB;

6. YYEBHO-METOIUYECKOE U MATEPHATIBHO-TEXHUYECKOE OBECNEYEHWE PABOYEHR
[IPOTPAMMBI YYEEHON ONCLUUITIMHGBIL:

6.1 Marepuansho-rtexHuueckoe obecnevenue;

6.2 YVyebno-metonuueckoe obecnevuenue;

6.3 Hudopmawuionoe obecreuenue;

7. KOHTPOJIb U OLIEHKA PE3YJIBTATOB OCBOEHUS HAUCUMITIMHBI,

B nacropre nporpammu COOPMYIMPOBAHBI LEH H 3a1aun OCBOCHHS AHCUMIIIHHEL
HAIIPABNCHHBIE HA OBIANCHUE OBYUAIOLIMXCS O0W¥MK KOMNETeHLMAM.

JlaHHoe KONMN4eCTRO YacoB, BbileeHHOE Ha OCBOCHHE yUCOHOH JMCIMIITHHDL, HO3BOIUT:

- ChOpMEpOBATE ¥ o0yuaronnxcs HeoGXomHMble obwwme 1 npodeccnonansuble KOMIIETEHIIHH.

- [IOJIYUNTE HEOOXOAMMBIE 3HAHKS ¢ YMCHHUS, KOTOPBIE MOXHO IPUMEHHTH B AaNbHEHIIEM Ha

HIpaKTHKE.

Temaruweckuit nnair yuebnoi AMCUHTLIAHDL UMEET CReNyIOUe PA3AEbl 1 TEMBL:

Paznen 1. O6uas u HEOPraHHYecKas Xumus.

Tema 1.1. OcHoBHbIE 3aK0HL! 1 MOHSITHSI.

Tema 1.2. Mepuomnueckuit sakon u TIEPHOLNIECKAsA CHCTEMA XHMUYECKIX 3IEMEHTOR N
Menneneena.

Tema 1.3. CTpoenne sezecrra,

Tema 1.4. Bona. Pacteopsr. Dnextponutuyeckas aucconunaums.

Tema 1.5, Knaceuduranus HEOPraHM1eCKUX COEMMHEHH i HX CBOHCTRA.

Tema 1.6. Xumuuecknue peaxum.

Tema 1.7. Metannsr n vemeramyer,

Paznen 2. Oprannueckas xumus,

Tema 2.1. Ocnosnubie nousus OPTaHHYeCKON XMMHU TEOPHs CTPoeHHS OPraHuYeCKuX
COCAMHEHUA,

Tema 2.2. YrneBonopoas: u wux APHPOAHBIE UCTOYHHUKH.

Tema 2.3. Kucnoponconepxamme OPTaHMYECKHE COCUHEHNS.

Tema 2.4, Asorconepsratne OPTraHUYeCKHE COeIMHEHM . Honmmepe:.

Temaruueckuii nay umeer ONTHMAaNBLHOC PACTIPEAENIEHHE YacoB 110 paszienam u Temam 1o
OUHOM (hopme oByucHus. 8 cooTBETCTRIY o YHEOHBIM MAaHOM,



Kasxmprit paznen IPOrpamMMe! OTPAXKAET TEMATHKY U BOIPOCEL NO3BONISIOWINE, B [TOSHOM 0GBEMeE,
U3YYHTEL HEOOXOMUMBIH TeopeTHyeckHii Marepuai. [Iposenenue nabopaToOPHbIX 3aHATHH,
APENyCMOTPeHHBIX paboueil mporpaMmoii, 10380 sOT 3AKPCIUTE TEOPETUYECKHE SHAHKS,
PHOBpeTeHHbIE IPH M3YYeHNH AaHHOl THCLHHITTHHEL.

Wsyusenne nannoi nucuimnuue CHocoBCTBYeT G PeKTUBHON ¥ Kau4eCTBEHHOH MOArOTORKE
CHEUHAIHUCTOB.

PaGoyas nporpamma COLEPIKUT MIHHHMYM JHTEPATYPBL. HEOOXOAMMOMN 11g U3YUEeHHH
JTVCHMITTHHEL

B nenom paspadorannas pabouas mporpavma yueGnoi AHCUHILIHHBL <XMMHA» COOTBETCTBYET
TPeGOBAHHAM NIPOrPAMMBI TTOArOTOBKH CTCUHANMCTOB CpeliHero 3peHa DenepansHoro
FOCYapCTBEHHOTO 00pazoBaTENLHOrO CTaHAapTa CPEAHETO TPOPECCHOHATBHOTO
00pa3oBaHus.

Paspabortannas porpamma yuebHON AUCHUTIHHB] PEKOMEHAYETCS NSl HCIOMB30BAHNS B
Y4eOHOM npoLecce NPy HOATOTOBKe oByHarommxes 1o scem CIIEUHATBEHOCTSIM.

Penensent Bynarnukas E.M.
Hosmxnocts, Mecto padors::

Iﬁé‘ﬁﬂgpﬁﬁg@ (eccronansuoe oGpazoparenbuoe yupexnenue

v o,
: CHOL[&BEIT’?J'IB.




Peuenzus

Ha paboyyro nporpamMmy y4eOHoON JUCLIUNITAHBL
« XM STy
6a3zoBast MOATOTOBKA MPOGeCCHOHaTBHOTO o0pazoBaHus

ABtop nporpammer: Aknmosa C.A.- ipenonasarens bpsuckoro dunuana IITYTIC

Paboyas nporpamMma o gasHON IucuMIuIvEe paspaboTaHa B COOTBETCTBUH ¢ TpeboBaHuIMH
DenepanbHOro rocyAapcTBEHHOr0 06pa3oBaTe/IbHOrO CTAHAAPTA CPEAHEro IPOpECCHOHATLHOrO
obpasoBanus. B cTpykType nporpaMabl NOAFOTOBKH ClICLHATHCTOR CpenHero 3peHa yyedHas
AMCLHTUIMHEA «XUMUSD) OTHOCHTCA K 0a30BOH JMCUMIANHAPHON 00pa3oBaTebHO NOArOTORKE.

Pabouas riporpamma y4ebHON ANCUHIINHBL «XUMHS» COCTOMT M3 CACIYIOLIMX PAa3AEIIORB:

- TTOACHUTENLHAS 3ATTHCKA }

1 OBHIAS XAPAKTEPUCTHKA YUEBHOW IMCUMIUTMHbL:

2 MECTO YYEBHOW JUCUMITNMHDBI B'yLiEBHOM NAAHE:

3 PE3YJIBTATI OCBOEHMﬂ YUELHOW JJUCLIMNJIMHDBL:

4 COREPHKAHUE YUEEHOW JUCLIMTTUIMHBL:

5. TEMATHYECKOE NNAHHUPOBAHKE.

5.1 TemaTuuecku naau yueGuol QHCUMTIHHDI

5.2 XapakTepucTika OCHOBHBIX BUAOB yueGHOPIT AESTENLHOCTH CTYACHTOB; .

6. Y‘{EBHO-METO,Z[!{{LIECKOE U MATEPUATTBHO-TEXHUYECKOE OBECIIEYEHUE PABOYEN
[MPOPAMMDBI YYEEHOW IMCLUUITIMHGI:

6.1 MaTepuansHo-TexHUUeCKOE oBecneyeHie;

6.2 Yuebuo-meTonnueckoe odecneuenme;

6.3 Mudopmaunonnoe obecneueie;

7. KOHTPOJIb Y OUEHKA PE3YJIbTATOB OCBOEHMWS JAUCLIMITIMHBI,

B nacnopre nmporpamMamsl chopMyTHpPORAHE! LENH K 381441 OCBOSHHS TUCUHMIIIVHB!, HATIPABIIEHHBIE
Ha oBnajeHue 00yUaromHUMCs OOIIMMHI KOMITETEHUWSIMH.

JaHHOE KOAMUECTBO YACOB, BBLACAEHHOE HA OCBOCHHE YUEBHOM NYCLMMIHHDBL. NO3BOHT:

- chopMupoRaTh y 00ydalomnxcs HeodbxoanMble 0BL1e 1 Npo(GeccuONaTbHbIE KOMIIETEH LY.

- IOJIYUTh HEOOXOAMMBIE 3HAHWS M YMEHHMS. KOTOPhIE MOIKHO NIPUMEHKHTS B AATbHENIIEeM Ha
NpaKkTHKe.

TemaTrueckult man uMeeT onNTUMANbHOE pacnpenenenue Hacos no pasaenam 1 TeMamM 110 O4HOH
(opme obyuenns, B COOTBETCTRUM ¢ yIEBHBIM I1AHOM.

Kaxcnetit pazsen nporpammnl otpaxaer TEMaTHKY W BOMPOCHL, IO3BOJSIIOLIME B NOAHOM 0ObEMeE.
H3YYHTb HeOOXOAMMBIH TeopeTunuecknii matepuan. [poseneHue NnabopaTOPHLIX 3aHSITHI,
NPENYCMOTPEHHEIX pabotei IPOrpaMMOil. NO3BONSIOT 32KPENHTH TEOPETHYECKHE 3HaH¥s,
NpuOOPETEHHDIE NPH H3YYEHHY ¥ JAHHON AMCLHTIIHHEL

Coneprxanue paGoueil nporpaMme! yueSHON MUCMILTHHB] COOTBETCTBYET TpeGOBAHMSIM
denepanbHOrO rocyXapeTBEHHOr0 06Pa30BATENLHOTO CTarapTa CPEAHEro NpodecCHOHANLHOIO
o0pa3oBaHus 110 BCEM CTIEUHaNBHOCTSIM,

M3yuenne nanHOM AMCHMITIHHBE crocobCTBYeT APPEeKTHBHON ¥ KAYECTBEHHON TONTOTORKE
MOJIOBIX CIEUNATHCTOB s padoThi HA JKEAE3HOA0POKHOM TpaHcnopTe. PaBoyas porpaMma
COLCDXKHT MUHUMYM JIMTEPATYPHI, HEOOXONMMON 1St U3YUeHUS NAHHON HUCLUTIIHHEL

Paspaboransas nporpamma yieGHON AHCHUIIITH] COOTBETCTBYET TPeDOBAHUEM HIPOTPAMMABI
NIOATOTOBKHU CIMELUATHCTOB CPEAHEr0 3BeHA PeiepansHOro rocyAapeTBeHHOr0 06Pa30BaTENbHOTO
CTaniapra U peKOMCHIYETCA A MCTIONBb30OBAHMS B YHeOROM NTPOLECCE NPU MOArOTOBKE CTYZEHTOB 1O
BCCM CTEUHANBHOCTSIM.

Peuensent: Jleonuenko A.B,
HomKHOCT, MecTo paboTsi:

Bpanckufi pravan NIYIIC, apenoaggarens. P e i
Je o

V4 T e
« %6, @y -zos,f;rgg":%ﬂ
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