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IHosicnurennnas 3amucxa

[Tporpamma obuieobpazosarenbHol viaedHol AHcuunIMHbl XUMHs B CIELUAIBHOCTH
NPeAHA3HAYECHA Ul H3YUEHHS XHMUH B NPOPECCHOHANbABIX 00pa3oBaTENbHBIX OPraHu-
saunsax CIIO, peaausyiomnx o0pa3oBaTenbLHYIO NPOrpaMMy cpeHero odwero
obpa3zoBanus B Ipenenax OCBOEHMS OCHOBHOH npodeccuonanhHoi obpasosarebHOH
nporpammbl CITO (OTTOIT CTTO) na 6aze ocxHoBHOro 00iero o0pazoBaHus npu
NOArOTOBKE KBAAMPUUHPOBAHHLIX PABOUMX, CAVIKAUIMX U CHELMATUCTOR CPEAHENO
3BeHA.

Pabouvas nporpamma yueOHOH AMCHHNNNHE pazpadoTana B COOTBETCTBUM CO
CHEAYIOWMME HOPMATHBHBIMI JOKYMEHTAMH:

denepanbHbiM rocy apcTBeHHbLIM 00pa3oBaTeILHLIM cTanaapToM (rance G OC)
cpenrero odiero odpazosanns (nasee COO). yTB. npukazom MunoOpsayxy Poccun ot
17 mast 2012 r. Ne 413 B pen. npuxaza MunoOpuayku Poccun o1 29.12.2014 No 1645;
PenepanbubiM rocy1apCTBEHHBIM 00Pa3oBaTENbHBIM CTAHAAPTOM CPELHErD
npodeccuonanbHoro odpasosanus no cneuransHocty 13.02.073nexrpocHabkenne (110
OTpacisM) yTB. npukazom MuuoOpuayxu Poceun ot 22. 04.2014 r. No388;

nuceMoM Munobphayiu Poccri o1 17.03.2015 r. Ne 06-259 O nopaboranubix
PEKOMEHAAIMX MO OpraHu3auii noayueHns cpejiHero obuiero obpa3opaqus B
[peAeaax OCBOEHHS 0OPaz0oBaTENLHLIX MPOrPAMM CPEAHErO NPOPECCUOHANBHOTO
obpazoBans Ha Daze ocHOBHROrO 06LIEro 00pa3oBaHus;

yueOHbIM nranon s crieunaitsiocTi 13.02.07 Dnexrpocuabkenue (1o oTpaciam)
paszpsacuensIMu JlernapraMedTa rocy1apcTBeHHON NOANTHKH B 0OpazoBaHuu
Munobpuayku Poccui o1 27.10.2009 r. 110 GopMHPOBaHIIO IPHMEPHBIX TPOTPAMM
YYEOHBIX AUCUMIUINH HAUALHOIO NPOPECCHOHANBHOTO B CPEAHETO
npodeccHoHanbHOro 00pa3oBaHns Ha 0cHOBE MEACPATLILIX FOCVAAPCTBEHHBIX
06pa3oBaTeNbHbIN CTAHAAPTOR HAUATLHOTO MPOMECCHOHANBHOTO 1 CPEIHErO
npodecCHOHANBHOTO 00pa30BaHus;

NPUMEPHOH nporpaMMoi ob1ieodpazoBaTenbHON NOATOTOBKH YueOHON NHCUUILIHHEL
XuUMuUg 115t 1poQecCcHOHaNbHBIX 00pa3oBaTeNbHbIX OpraHn3anil, peKOMEHA0BAHHOM
DenepansHbIM rocyapCTBEHHBIM aBTOHOMHBIM yupexaenuem MenepanbHblil WHCTHTYT
paszsutus obpazosanus (PI'AY GUPO) 5 kavecTe npumepHOl mporpamMMel 1s
peagusauun 0CHOBHON npodeccronansHol odpaszoratensHoi nporpammsl CI1O na Oaze
OCHOBHOro 0b1uero o8pazopanis C HOJyUeHUeM cpeasero obuero obpasosanus
{(npotoxon Ne 3 ot 21 wrosa 2015 r.. peructpaurosHblil Honmep peuensun 377 oT 23
uionst 2015 r. IAY «DUPO»).

IIporpamma ofieodpazosatennioil yuebnol ancuuruinnpl Xuvys npeiHasnadcHa
TUTSL U3YUEHUA XHMUM B NPOodeccHOHATLHBIX obpazosaTesbHblx oprannsauusax CI1O.
peanu3yromux obpasoRaTeNlbHYIO nporpaMmy cpeanero obiero obpazopanus B
npeaenax

OCBOEHHS OCHOBHOH ripodieccronaibhoit obpazosareabHol nporpammer CTTO (OITOI1
CI1O) na Gasze octoBHOro 001Ero 0OpPa3OBAHHUS IPH NOATOTOBKE KBANM(ULIPOBAHHBIX
paboumx. CNyKauKx. CIeLHanHCTOB CPCAHEro 3BEHA.

[Tporpamma pazpaborana Ha ocrose Tpefosanuit GIOC epeanero obuiero
00pazoBaHus,

OPEABABIAEMBIX K CTPYKTYPE, COLEPIKAHHIO ¥ PEYIbTATAM OCBOCHUS yueOHOM
ARCUMIITHHE! XUMMS. B COOTBETCTBHH C PEKOMEHIALMAMY 110 OPraHH3ALUH

NOJYUeHHMs cpeaHero obuwero obpasosannd B npeaenax oCBoeHus 06pazoBaTebHLIX
NPOrpamMm CPeAHErc npoheccHoHanbHoro odpaszopatrus Ha 0aze 0CHOBHOIO 0611ero
obpazoBanus ¢ yueTom TpeboBanuil PpefepasbHbIX TOCYNapCTBEHHBIX 00Pa3oBaATENBHBIX
CTAHAAPTOB Y NONYUaeMOH Npodeccrit HaH CnCUHalLHOCTH CPEAHero
npogeccHonanbHoro odpaszosanns (MucpMo lenapraMerTa rocy1apCTBeHHOoM



rnoauTHKA B cpepe noarotoskn padounx kaapos 1 10 MunoGprayku Pocenu ot
17.03.2015 Ne 06-259).

Conepxanue nporpaMmbl XHMMs HalpapiIeHo Ha AOCTHIKEHUE CACIYIOMINX LeJieit;

« QopMHpoBaHKE Y 0DYHAICWIMUXCS YMEHHS OLUEHUBATh 3HAYHMOCTS XUMHYECKOTO 3Ha-
HHUs D78 KQXKAOTQ YEJIOBEKA,

+ POpPMHPOBAHHE Y 00YUAIOLHXCA LENIOCTHOTO MPEICTABNCHHS O MUPE ¥ POTIH XHMUH
B CO3MAHUH COBPEMEHHON €CTECTBEHHO-HAYUHON KapTHHbL! MUPa; YMEHUs O0BIACHATS
OOBEKTHI 1 NPOLECCH OKPYIKAIOLIEH ACHCTBUTEABHOCTH: NPUPOAHONA, COLHANBHOM,
KYABTYPHOI, TEXHAYECKOH CPEibl, — HCITOAL3YS ANsl DTOTO XHMHHECKWE 3HAH ML

e pazsuTHe vy 06yualowuxes yMeHui paznngate (pakTsi U OUEHKH, CPaBHUBATEL OLe-
HOUHBIE BbIBOAbL BHACTD MX CBA3L C KPUTEPHSIMH OUEHOK H CBS3b KPUTEPHEB C
oTipeleIeHHOMN CHCTeMO rleHHocTell. GOPMYIUpORaThL ¥ 000CHOBLIBATE COOCTBEHHYIO
MO3HULHIO,

* puodperenie 00YHaAIOUWIHMHCS OMBITa PA3HOODPA3ZHON ACATENIBHOCTH, MO3HAHN

W CaMONO3HAHUS, K/TIOUEBHIN HABLIKOB, HMEIOUIMX YHUBREPCATBHOE 3HAYSHNE IS
Pa3IHUHBIX BUAOB ESTEIBHOCTH (HABBIKOB PELCHuUS Mpodliem, IPUHATHS peLue-
HUH, rouMcka, ananu3a 1 06paboTky HHGOPMALHH, KOMMYHUKATHBHBIX HAaBBIKOB,
HABLIKOB U3MEPEHHHA, COTpYAHNYSCTRA. 0€30MacHOro o0pallieHHs ¢ BEIIECTRBAMH B
NOBCEAHEBHON YKM3HU).

B nporpammy BKIIIOUEHO coepKatue. HanpapieHHoe Ha (POPMUPOBAHUE Y CTYEHTOB
KOMIETEHIMH. HeOBX0ANMBIX JUTs kadecTrerHoro ocsoerns OTIOIT CTTO ua 6asze
OCHOBHOTO 001Iero 0dpazoBalMs ¢ NMONYUEHHEM CPeAHEro oduero odbpasosanns;
IPOTrpaMMBbl MOANOTOBKH KBANH(HLHPOBAHHBIX PAdOUUX. CYNAUHX. TPOrPAMMEI
NoAroToBKy cneuuanucron cpentero 3sena (NITKPC. TIHTTCC3).

Pabouast nporpamMma yueOHOH IMCUNNIMHB XUMHS SBASETCS OCHOBOH 1Ns
npodeccHoHanbHbe 00Pa3oBATE bHbBIC OPraHH3aIlMH. PEATH3VIOIUE 00PA30BATENLHYIO
nporpamMmy cpeaHero odwero obpazosannsa B npeaenax ocsoenus OINOIT CIO na Gaze
OCHOBHOTO 00111€ro 00pa3oBaHus, YTOUHSIIOT COAePIKaHne YUeOHOro MaTepHana.
MOCNENOBATENLHOCTD €r0 H3yUeHUsl, pacnpeaeneHue yuedHpIX YacoB, TEMaTHKY
pedepaToB, BUAB CAMOCTOATENBHBIX PaboT, YHHTHIBAK CHELUMUPUKY MTPOTrpamMm
TOATOTOBKH KBATU(PHUHPOBANHEIX PaBOUHX, CNYKAILMX U CHELHATTHCTOB CPETHEro
3BEHA, OCBAUBACMOM NPOMECCHH HITH CMEUHATLHOCTH.

[Tporpamma MOKET MCIONBL30BATLCS APYTHMHU NPO(PEcCHOHANBHBIMU 00pa30BaTEbHBI-
MU Oprasu3aiiaMy, peanu3yioluMu 06pa3oBaTenbHYIO MPOrPaMMy CPeaHero obuero
obpazosannst B npenesiax ocgoenust OO CITO na 6asze ocnornoro obuiero
0OpazoBaHus

(TIINKPC. TITICC3).

B cootsetcTri ¢ Tpedopauusavu GPLOC COO obyuarolusecs, nonyvatouye cpeiHee
o01ee 06pazoBaHue. Ha MEPBOM KYPCE BHIMOIHAIOT WHAMBHAYATbHBIN NPOEKT B paMKax
y1eOHOTO BPeMEHH., OTBEACHHOTO YHeDHBIM MIaH0M Ha BHEAYIHTOPHYIO
CaMOCTOSTEABHYIO padoTy. MHanBHAYAILHbIA NPOEKT npeacTasaset cobol ocodyio
hopmy opraHuzalmy AesTeasH0CTH 00yuaroumxes (yuedHoe Hecaea0BaHHe Uik
y1eOHBIH IPOEKT).
[IpoexTHas A€STENBHOCTE HANPABIEHa HA PA3BHTHE Y 00yUaoLIerocs:
— HaBBIKOB KOMMYHUKATHBHOHN, y1eOHO-HCCACAOBATENBLCKON NEATENBHOCTH,
KPHTHYECKOTO MBILUTIEH S
- cnocofHOCTel K MHHOBALMOHHOM, aHATUTHIECKOH, TBOPUECKOH,
MHTEIIEKTYaBHON AeATCNBHOCTH,
~  HaBBIKOB NPOEKTHON ACSTENLHOCTH, & TAKIKE CAMOCTOSITENBHOTO TPUMEHEHHUS
rpHOOPeTeHHBIX 3HaHH 1 cnocoboB NeHCTBHH NPH PELISHHH PA3AMUHBIX



3agaq. UCroNb3ys 3HAHH OAHOIO HAM HECKONBLKMX VHEOHBIX MPEAMETOB UK
OpeaMeTHBIX odnacTell:

—  CITOCOOHOCTH MOCTAHOBKH LENH W POPMYIUPOBAHUS MUIIOTE3bl HCCNIELOBAHHS,
MIAHUPOBAHHUS padoTel, 0TOOpa U MHTEepOpeTalyyu HeoOXOIUMOH
HH()OPMALIUHK, CTPYKTYPUPOBAHHA aprYMEHTALMY PE3YNLTATOB HCCNEA0BAHMS
Ha OCHOBE CODPAHHBIX JAHHLIX, NPE3CHTALNYU PE3YIBTATOB.

VHauBHAYaAlbHBIF TPOEKT AOSKEeH ObITh NMPEACTABICH B BU/AE 3@BEPLICHHOIO yueOHOro
MCCAEA0BAHMA HITH Pa3paboTanHOro npoekTa: HH(GOopMauMOHHOro, TBOPYECKOTO,
COLMANTBHOTO, NPHKNANHOTC. HHHOBALMOHHOIO, KOHCTPYKTOPCKOTO, HHIKEHEPHOTO.
Pabouas nporpasmma no yyedHoll aucuunanue Xumus o0eCreuiBaeT BhINOIHEHNE
CTYICHTAMM MHAHBMAYANLHOTO NPOEKTa B COOTBETCTBHH € BHIOPAHHONR B pamKax
NAHHOH yueOHOM [MMCUMITHHLE TEMATHKON B 11000M 130panol 001aCTH ZEATENLHOCTH
(MO3HABATEALHON, NPAKTHYECKOH. yueDHO-HCCne10BATEABCKON. COLUHANBHOI,
XYAOXKECTBEHHO-TBOPUYECKOH. HHOM), KOTOPBIH BBIMONHAETCS 00YHAOUIMMCS
CaMOCTOATENBHO BO BHE YUeOHOE BPEMA MO PYKOBOACTBOM NpPENojgaBaTess no
BLIOPAHHOMN M3 NPOrpaMMbl HIHM OPETIOKEHHOH CTVICHTON TEME.

Iporpamma MOKET HCMOML30BATLCS APYTHMH NPOGECCHOHATLHBIMK 00PA30RATENBHBI-
MI OpradM3alusaMi, Peanu3yiolnMii 00pa3oBaTeNbHYIO NPOrpaMmy CpenHero obiuero
oOpasosanus B npenenax ocsoerus OO CTIO na Gaze 0CHOBHOTO 00ILEro
obpazopanus ([TTIKPC, TITICC3).



1. Ofwas xapakTepucTHKa yueOHoi NCIHIIIHHbI

VueBuas THCLMITIHAA OTHOCHTCS K npeameTHoi obnacTh « ECTeCTBEHHBIE HAYKH».

Visyuerne npenveTHOR ofnacTh «EeTecTRe b HAYKHY O0ECHEUNBaCT:

- chOPMUPOBARHOCTE OCHOB LIEAOCTHOI HAYHHOM KapTHHL! MHPA:

-(QOPMHPOBAHME TOHHMAHMA B3AUMOCBA3Y U B3AMMO3aBUCHMOCTH CCTECTBEHHBIX HAYK,
c()OPMUPOBAHHOCT MOHUMAHMSA, BIMAHKS ECTECTBEHHBIX HAYK HA OKPYIKAIOLLYIO CPEIYy.
IKOHOMUUECKYIO, TEXHONMOMHYUECKYIO, COUHANBHYIO H ITHUECKYIO ceppl AEATENBHOCTH
YeOBEeKa;

-co3flaHe YCAOBHH /sl Pa3BHTHUA HABLIKOB yueBHOH, MPOeKTHO-UCCAENORATENBCKOH,
TBOPUECKOH AEATENBHOCTH, MOTHBALLMH 00YUAIOWMNCA K CAMOPAa3BUTHIO;

-chOPMHPOBAHHOCTE YMEHHH aHANW3HPOBATb, OUCHNBATL. POBEPSATE HA NOCTOBEPHOCTS
# 0606maTh HayaH Y10 HHpOpMAIUIO.

-cOopMHpOBAHHOCTS  Hapbikos  Oesonacuoif  paboTer  BO - BpeMA  MPOCKTHO-
HCCNENOBATENLCKON 1 JKCMEPUMEHTANLHON  JEATEABHOCTH, TMPU  HCHOJB30BAHKM
nabopaTOPHOrO 00OPYIOBAHMS.

XuMus — 3TO HAyKka ©O BEUECTBAN. HX COCTAaBe W CTPOCHHH. CBOHCTBAx #
OPEeBPALIEHUAN. 3HAUECHUH NXHMHUECKHX — BEIIECTB. MaTepuagos M MPOUECcoB B
npakTHueckoil aestenpHoCTH uesiosexa. Conepianne ofniecbpazoparenpHoit yuebHOH
AHCLHTIAMHBL «XUMUS B CHELHATLHOCTHY HATPABICHO HA ycpoeHue 00yuaroluMucs
OCHOBHBIX MOHSTHIL, 3aKOHOB M TeOpHil XMMHM; OBAAJCHHE yMEHUSMW HadIONaTh
XUMUUECKHE SBNEHMA, TIPOBOAMTE XMMUYECKUH JKCIEPUMEHT, NPOM3BOIANTL PACHCTH! Ha
OCHOBE XUMHIECKUX (DOPMYN BEWIECTS H ypaBHEHUH XMMHUECKMX peakunH.

B ripoiecce U3yueHHA XUMHH Y 00y1arOWKMXCs Pa3BUBAIOTCS NIO3HABATENBHBIC
HHTEPECH! ¥ HHTEJUIEKTYAbHBIC CNOCOBHOCTH, NOTPEOHOCTH B CaMOCTOSITENLHOM
NpUOBpPeTEHHs JHAHNH MO XUMHM B COOTBETCTBHIT ¢ BOSHUKAIOWMMA XKH3HCHHBIMH
npofremMamm, BOCIHThIBACTCA GEPEKHOE OTHOLIEHNS K TPUPOJIE, IOHAMAHKE 310pOBOTO
0Gpaza KH3HK. HEOOXOIMMMOCTH NPEAYPEKRACHUA SBNCHUT, HAHOCAIIIX BPEL 3N0POBLIO U
oxpyxatoniedi cpejie. OHM 0CBAHBAIOT MPUEMBI IPAMOTHOrO, GE30NACHOTO KCMOJIB30BAHNA
XHMWUECKHX BEUIECTE M MATEPHANOR. TIPUMEHSEMbIX B ObITY. CENLCKOM XO3FHCTBE U HA
fpon3soAcTRe. [IpH CTPYKTYPHPOBALIHHI CONEPKaiis 0011e00pasoBaTeNbHON yueOHOH
AMCUHMANHE! 715 MPOecCHoHaNbHbLIX 00PA3OBATENBHLIX OPTAHK3ALKA, PEATH3YIOUIHMX
06pa3oBATENLHYIO NPOrpamMMy cpesnero ofiuero 0dpasosanms B IPEAEaax 0CBOCHNA
OTIOTT CIIO na Hase 0cHOBHOro 0bLIero obpazoBanis. YUUTEIBATAC OO0BLEKTHBHAS
PeanbHOCTh ~— HeGONLLLIOT 0OBENM HACOB. OTIYVILCHHBIX Ha N3YHEHHE XUMIH 1
CTpEeMIIEHHE MAKCHMATLHO COOTBETCTBO- BATH HACAM PA3BUBAIOLLErO OOy IEH ., [ToaTomy
TEOPETHYECKHE BOMIPOCH] MAKCHMANBHO CMEIEHb! K Hataly M3yHeHUs TUCUHILTHHBL, C TCM
4TGB! NOCAEAYIOW M (PAKTHUCCKHI MATEPHAN PACCMATPUBANCS HA OCHOBE M3YHEHHbIX
TEOPHI.

Peasnsauus NeAYKTHBHOIO NOAXOAA K H3VUCHHIO XMMHH CIIOCOOCTBYET Pa3BUTHIO TAKHUX
JIOTMUECKHUX ONEpaunil MulLIfeHHS. KaK aHami3 1 CHHTE3, 0000LIEeHHE 1 KOHKPETU3ALHS,
CPABHEHHE W QHANIOTHS, CHCTEMATH3ALMS W KiaccuuKanns 1 1p.

Uzyuenne XxuMuK B NPOQECCHOHANbHBIX 00pa30BATENbHbIX OPraHn3auuax.
peannzyio OITOIT CITO Ha Gaze ocHOBHOTO 001Ero 00pa3soBaHns, HMEET CBOU
0COBEHHOCTH B 3aBHCHMOCTH OT npoduis npo(heccHonansHoro obpasosatus. 1o
BLIPpAKaeTCa B COACPIKAHMH ()6}""-16111151. KOAMUECTRE YACOB. BhIICAACMDBIX HA H3YUCHHE
OTAENBHBIX TEM NPOrpaMMbl. FIYGHHE UX 0CBOCHMS 0OYHAIOLMMHCH. 00bEME 1 XapaKTepe
NPAKTUUECKHX 3aMSITIHH, BHAAX BHEAYAUTOPHON CaMOCTOATEIbHOH paboThl CTYASHTOR.
[Ipu ocBoenny GUIS NPOPECCHONATLHOrO 00pazoBauns XiMua H3yyaercs Ha 0a3oBom
yposue ®I'OC mnpodecenii CIO 1 crennansuocteit CIIO  ecTeCTBEHHO-HAYHHOTO
npocpensero obuiero ofpazosanud. npu ocsoenny npodeccnit CHO u cneunanbHOCTeR
CI10 rexunueckoro npodust npodeccionatsHoro 0bpasosans XHMUs U3ydaeTes donee
yray6renno xak npoQuibas yuebuas aucuunauna. [pn ocsoennn npopeccuit CIIO u
cnermansiocteit CITO  counanbHo-3K0HOMUuEcKOro npoduis, cneunanbrocted CIIO
rYMaHWTApHOTO TpOQHUAsS PacCMATPHUBAETCS XHMMUECKHH KOMIOHEHT eCTeCTBEHHO-



Hay4yHOro oOpaszoBaHust B npeienax uayueHHs yvueOHOH ancunniuiHel «ECTeCTBO3HAHHEY

npenMeTHOH obnactu «kcTtecTBenubie Haykuy PIOC cpennero odwero obpazoBanus.
Crnegudpuxa H3YYEHMS! XWUMHM IIpPH  OBJAACHUM OPOQEeCcCHAMH M CHEUHAIbHOCTAMHA
TEXHHYECKOro npoduis oTpaxeHa B kaxnoi Teme pasnena «Coxpepmanue yueOHOH
IMCLUTITMHBY B pyOpuke «llpodunsHsie v 1podecCHOHATBHO 3HAYMMbIE  IJIEMEHTHI
COREPIKAHNAY,
3TOT  KOMIOHEHT  peanu3vercs npH  MHAMBUIAYAILHON — camocTosTeNnsHON  pabore
o0yuaromxcsa (Hanucanun pedepaToB. NOAroTOBKe CcOODIUeHHMN. 3alMTe NPOEKTOB), B
npouecce y4eOHON HESTEABHOCTH MO PYKOBOICTBOM mperojaBaresis (BBHIONHEHUH
XHMHHYECKOTO 3KCIIePHMERTAa —Aa00paToOPHbIX OMbITOB W MPAKTHUSCKHX paboT, perueHuu
NPAKTHKOOPHEHTHPOBAHHBIX PACUETHBIX 38484 U T. 1.).
B coxepianun yueOHOM ANCUKHILUIHHDI A5 €CTECTBEHHO-HAYUHOTO PO s npodec-
CHOHAJILHO 3Ha4YMMbIfl KOMMOHEHT HE BBLACAEH, TaK KAK BCE €r0 COJAEPIKAHHE SBAAETCH
npo(QUIIBHO OPHEHTHPOBAHHLIM ¥ HOCHT MPOPECCHOHANLHO 3HAYNMBIA xapaktep. B
NPOLECCEe U3YUYEHMS XHMHM TEOPETHHECKHE CBENCHUS MOTIONHSKTCS HAEMOHCTPALASMHM,
nabopaTOPHBIMH ONBITAMH M NMPAKTHYECKUMH 3aHATHIMH. 3HAUMTENBLHOE MECTO OTBOIMTCS
XHMHYECKOMY dKCrepumMenTy. OH OTKPLIBACT BOIMOIKHOCTL OPMUPOBATE V 00YUAOLIMXCS
CreuManbHble MNPEAMETHLIE YMEHHs: padoTaTh € BCIUECTBAMM. BHIOAHSTL NPOCTHIE
XHMHUYECKHE ONbITBL, YUHTL O€30MACHOMY M 3KOJOTHYECKH IPaMOTHOMY OOpPALIEHHMIO ¢
BELIECTBAMM, MaTEPHasaMK 1 npoueccamt B ObITY 1 HA NPOH3BOACTEE,

HAns  opranmsaumy  BHEAYAHTOPHON  CaMOCTOATENLHON  paboThl  CTYASHTOB,
osnanesaromix  npodeccusimn - CIIO  w cnewnansnoctsvn CMO  Texunueckoro o
ECTECTBEHHO-HAYUHOTO  npoduiell  npodeccuonansHoro  obpazosauns. npeicrasieH
NPUMEPHELH nepeveHs peepaToB(HOKIAA0R), HHAHBHAYAILHBIX TPOEKTOB.

B npouecce usyuenns Xumun BawHo GopMupoBaTh nHGOPMALHMOHHYIO KOMIETEHTHOCTD
odyuarommxcs. Hostomy npu opranusaniy caMocTosITeNbHON paboThl HEOOXOIUMO aK-
LCHTUPOBAThH BHUMAHNE 00YHaIOWMNCA Ha NIOHCKe HH(OPMALIHY B CPEACTBANX MACCME 1A,
MurepreTe, yueOHOM 11 CRELHANBHON NUTEPATYPE C COOTBETCTBYIOUINM 0QOPMICHHEM U
[IPEACTABACHUEM Pe3YIbTATOR.

Mayuenne obweobpazoBatenntoit yuebHON AHCUMIAMHL «XHMHS B CHEUMANbHOCTIY
3aBEPLIACTCS MO~

BeIEHUEM HTOTOB B (hopme DU (DEPEHIMPOBAHHOTO 3a4eTa MM 3K3aMEHa B pamMKax npo-
MEXKYTOUYHOH aTTecTannu CTynenTos 8 npouecce ocsoenus OTOI CITO ¢ nonvuennem
cpeanero obutero obpazosanus (IMIIKPC. TITICC3)1.

2. Mecro yueOHO# qucuuiinibl B yuebuom miane



VyefHas AHCLUMANHE XHMHS B CELHANLHOCTY OTHOCHTCS K 001me00pa3oBaTebHOMY

HUKITY.

B cOOTBETCTBHM ¢ YueOHbIM TianoM ounoll Gopambl 00yUeHHA AN uzyucHus y4eOHOH

JUCHHUIUIHHBI NPEAYCMOTPEHO CACRYOWES pacfapeneneHmne 4acon;

Bug yaebuoit padornl Ob6bem
4aCoB
MakcHumagasHas yuednas Harpyska (seero) 128
ObazaTeanLnas ayluTopHasn yuebuas Harpy3Ka (peero) 95
B TOM YHMCHE!
—  TEOPETHUECKHE 3aHATHSI 79
— [PAKTHYECKHE 3aHATH 16
—  1a00paTOpPHBIE 3AHATUA -
CamocrosiTelbuas paboTa CTYAEHTa 33
B TOM UHCJIE:
- BLINONHEHHE HHAMBUIAYANBHOTO poeKTa * 6
-~ MOAFOTOBKA K [PONOKICHHIO POMEKYTOUHOI arrecTalini. OAroTOBKa K 27
NPaKTHUECKHM  3AMSITHSIM,  [OArOTOBKA  AOKAaA0B.  NPE3CHTAUMH.
TBOPYECKUX PadoT
aTTecTaund no y4yeGHON AUCLMNIAKMHE MPOBOAMTCS B paMKax NPOMEKYTOYHON 2
arrecTanuu Bo 2 ceMecTpe B Gopne Au(epeHUHPOBaNHOrc 3a4eTa

*Camocmosmenpias pabonma cnyoenmog 10 u1NoANCHUI0 HHOUGHOYATHHBIX
npoexmos. Fzvuene donoinumetsnoll aumepamypsr. Onpedeienue yeau, 00venma,
npedatema v 3aday yecaedosanist. Cocmasienue naana uCcIeQosUs U niad
sononnenus npoexma. Onpedenenue MemoOury 1 Memodo6 uccredosanus. Hzyuenve
meopu U UCIopull GONPOCA, anaiu3 DA3066IX ROMAMUL (NOHAMUL, HA KOMOPBIX
cmpoumest uccaedosanue). CoCmagienue Cnucka Jumepantypol no npodieme
uceaedosanus. Fizyuenue onsima pewsenis oannoli npobaeatot na npaxmure, Coop
KOHCMamupyiowje2o vamepucaia. Popyyniuposra 2unomesot. Paspabomna u
nPOGEAEHUE ONBINTIO-3RCHEPUMCHMAbH0l paGomel. Qbobuene 1 Qopuyiuposna
MeOPeMuUYecroe0 0D0CHOBANUA MPOGCACUI0C0 HCCICO0CUNUSL U NOAYHEINBIX
PE3VALINAMOG. AHUAU3 APARMUYECKOO ONLIMG 10 NPOJACME UCCICO0BANTLL.
Ochopaaenue v aumepamypnan pedurijus npoexma. [{o0eomogra xk 3aujume npoesmda.

Yyebras aucuunianda «XuMHS B CNEHHAILIOCTHY ABAACTCH yHeOHBLIM [PEAMETOM M0
BuIOOPY M3 00s13a-

TebHON npeamerHoil obnacty «Ectecrsennbie Haykuy MIOC cpeanero obuero odpaso-
BAHMSI.

B npodeccuonanbibix 00pa3oBaTeNIbHbIX OpraHu3almiax, PEATH3YIOWHMX 0DpaszoBaTeb-
HYIO mporpaMmy cpendero obuero odpazosanus B npenenax ocsoenus OO CIO na
Gaze ocHosHOro obuiero obpasopamus., yyeOHas AuCHMIIMHA «XHMHUS» HU3YHACTCSl B
obweobpazosarensiom  uukie ydebuoro OIMOIT CIIO wna 0Gase ocHoBHOro ofuiero
o0pazosanus ¢ nonyudenuem cpentero obwero odpaszosanus (IITKPC, TIIICC3).

B yuebupix nnanax HIIKPC, [TTICC3 Mecto yuebHoH ARCHUINHHE] «XHUMHS» — B COCTaBE
0011e00pazoBaTeNLHLIX YHEOHBIX IHCLMIINH 10 BRIOOPY. POPMHDPYEMBIX U3 00s13aTEIBHBIX
npeametHbix obacteit GTOC cpeanero obuiero obpazosanus. g npodecenit CHO unn
cnennanpHoctedt CIHO cooTBeTCTRYIONIETO HPOQpHIIs NpoheccHoHaibLHOro o0pazoBanis




3.Pe3yanTarnhi 0¢BoeHHs] YUeOHOl AHCuHNITH DI

Ocsoenue coaepxanus yuebHoll aucuummes XUMHS B CriELMaNbHOCTH, 00ecneynpaet

JOCTHMEHUE CTYACHTAMH CASAYIOUNX PeIYALTATOB!

AUUHOCHIHBIX?

—— 4YBCTBO FOPAOCTH ¥ YBAKENHHS K HCTOPHH H JOCTHIKERUAM OTEHECTBEHHON XUMHU-
YECKOM HAayKH: XHMUHMECKH FPaMOTHOE NOBEIEHHE B POPECCHOHANBHON AeATe b
HOCTH M B ObITY NpH OOPALEHHH C XMMUUECKUMM BELLECTBAMM. MaTePHATaMH 1
MPOLECCAMHM;

—— FOTOBHOCTB K NPOAODKEHHIO 00Pa30BaHus H NTOBbILLEHHS KBATHQUKALKK B 13-
OparHoil NTPOQPECcCHOHaNBHOM AESTENLHOCTH 1 O0DBEKTHBHOE OCO3HAHKE PONH XH-
MHMUECKHMX KOMIETEHIIHA B 3TOM:

~= YMEHHE HCMONB30RATH JAOCTHIKCIMS COBPEMEHHON XHMHUUECKON HAYKH 1t XHMHYC-
CKMX TEXHOAOTUHA A5 NOBLILIEHNHA COOCTBENHOIO HHTEMIEKTYATbHOTO PA3BUTHS
B BEIOpaHHOH NMPodecCHOHANBHON ACATENLHOCTH,

* MEIManpPeOMenubix:
—— WCTIONb30BAHHE PA3NIHYHBIN BU/IOB [103HABATEbHON NEATEABHOCTU U OCHOBHBIX
MHTENEKTYAABHBIX Onepaiiii (1ocTaHOBKY 3a4ain, (OPMYJIHPOBAHUS THITOTES,
aHaIM3a W CHHTE3a, cpaBHeHns, 0000ILeHNsA. CHCTEMATH3AUMH, BIABIIEHHA
[PHYMHHO-CIEACTBEHHBIX CBA3CH. MOMCcKa aHaNOroB. (POPMYIHPOBAHHS BBIBOLOB)
JNS PEILEHUs MOCTABACHHOM 3a0a4H. TPHMEHEHHE OCHOBHAIN METONOB NO3HAHUS
(HabmIoACHUS. HAVHHOTO DKCACPHUMEHTA) I H3YHEHUS PA3NIMUHBIX CTOPOH XH-
MHUECKHX OOBEKTOB U MPOLECCOR, ¢ KOTOPhIMH BO3HHKALT HEOOXOAUMOCTL CTall-
KHBaTLCH B NpodeccnonanbHol chepe:

—— WCHONB30BAHUE PA3AHUHBIN HCTOUHMKOB NS MOJYUEHHS NUMHYECKOH HHdopma-
LM, YMEHHE OUCHHUTH €€ JOCTOBEPHOCTL AN AOCTHIKEHHA XOPOLIUN PE3yALTATOB
B nipodeccHonannLHoi chepe:

IpedMemHbIX:

—— c(hOPMUPOBAHHOCTH NPEICTARNECHHUI O MECTE XUMHM B COBPEMEHHON HAYYHOH
KapTHHE MUPA; [IOHUMAHKE PO XUMHUK B (POPMUPOBAHUH KPYro3opa u (yHK-
UMOHAIBHON FPaMOTHOCTH YIENOBEKA 1 PelleHMUs NPAKTHUECKUX 3a1a4;

~= BRaJeHHe OCHOBONONArarOLIHMMI XUMHYECKUMH TOHATHAMM, TEOPUAMHU, 3aKOHAMHU
¥ 3aKOHOMEPHOCTAMM; YBEPEHHOE MONH30BAHNHE XMMMUIECKOH TEPMUHONIOTHEN U
CUMBOMHKON:

—— BJIAJICHME OCHOBHBIMHY METOAAMHM HAYYHOrO [OZHAHMS, HCIIONB3YEMbBIMH B XUMUK:
HAOMIOIEHHEM. ONHCAHNEM. M3MEPEHHEM. KCIIEPHMEHTOM: YMeHHE 00padaTriBaTh,
OOBACHSTL PE3VALTATELI ITPOBEAEHHLIX ONBLITOR H JA€1aTh BbIBOAbL, TOTOBHOCTDL U
CrIOCOOHOCTE NPHMEHATE METOAb! [TO3HAHMWS IIPH PELISHHUK TTPAKTHYECKHX 3a0ay;

— C(POPMMPORAHHOCTE YMEHHA AaRaTh KONHYECTBEHHBIC OLCHKH U NPOH3BOIHTS
pPacHeTh! 110 XHMHUHECKHM DOPAYAAM H YDABHEHHAM:

—— BRAJAEHHE NPABHIAMH TENHHKH 0e30NACHOCTH IPH UCTOSL30BAHHN XHMHUIECKHX
BEUIECTR:

—— cOPMHUPOBAHHOCTE CODCTREHHOM MO3MLIMH 1O OTHOLWICHHIO K XUMUYECKOH HHpOp-

MALMHK, [TOTYHaeMOH 13 Pa3HbIX HCTOUMHHKOB,



3. COHAEPKAHUE YYHERHOU AMCHUITIJIUHDBI
Texnuueckuti npouny npoheccuonanbHo20 00paA308aH U

Beenenue
Hayurble METOMB] TTOIHAHHS BEILECCTB H XMMHUECKHX sBACHUN. PONb 3KCnepumMenTa n
TEOPUH B XHMHU. MOJCIHPOBAHME XHMIUECKHN MTPOLECCOB. 3HAUEHHE XUMHMH HPU OCBOE-
nuu npodeccuit CI1O u crrieumansrocteit CITO Texunueckoro npogus
MpodecCHOHanbHOro 00pasoRaHHsl,

1. O0as v neopramuyecKast Xumust

1.1. Ocnogneie nonamus u 3G4KOHLI XUMUU
Ocuoprbie nousTasg Xumin. Beuecrso. Aros. Moneryia. XUMHUSCKHH 21eMeHT.
Annotponus. [IpocTeie u cnoxuble senecTsa. KaueCTBEHHbIR ¢ KOJAMYSCTBEHHBIH COCTAB
BELIECTB. XMMHUECKHE 3HAKH ¥ (popMyiint. OTHOCUTENbHBIE aTOMHAs H MOJEKYSpPHAS
maccrl, KonnyecTso BeliecTsa.
OcHoBHBIC 3aKOHBE XHIMiH, CTEXHOMETPHS. 3aKOH COXPAHEHUS MACCHI BEIIECTB. 3aKOH
FIOCTOSHCTRA COCTABA BCUIECTB MOJCKVIAAPHON CTPYKTYPbL. 3aKoH ABOTagpo M CNeACTRUs
H3 HEro.
PacueTHble 3a/la4i Ha HAXONKACHHE OTHOCHTEALHON MONEKYIAPHOH MaCcChl, ONPeeneHNe
MACCOBOHM HOMAKM XUMHYECKMX NEMEHTOR B CHOIKHOM BELICCTRE.
Hentoncmpauiu
Monmeny aTOMOB XMMHUECKHUN 3/IEMEHTOB.
Mozenu MONeKYJ IPOCTHIX i CAOWHBIX BelecTs (wapocTepsiuHerble 1 CTroapTa-—
bpurneda).
Konnexiuns npoCcTeIN ¥ CHOKHBIX BELIECTB.
HexoTopsle BewlecTBa KOMTHMUECTROM | MO,
Moness MOASPHOrO 00beMa ra3os.
Annotponus gocdopa. KMCAOPOIA. 05I0BA.
Ipodhunsiivie u HPOGeCccuonaIoHO 3HAYUMBIC IALMEHIIB COOLPIICan . ANTIOTPON-
Hble MOAMpUKaLIK yriaepoda (anmas. rpaduT). KHCnopoaa {KKMcnopoi. 030H), 071oBa (cepoe
u
Oenoe onopo). HoHsTHe 0 XMMHUYECKOM TEXHOIOIHH, BHOTEXHONOMHMH ¥ HAHOTEXHOIOTHH.

1.2. Hepuoonueckuii sakon u llepuoouueckas cucmema
XUMUYECKUX

dnemenmos [A. M. Menodeneesa u cmpoenue amoma
Ieproamyecwnuii 3akon . K. Mengeacesa. Orxpsirue [ Y. Meuneneessiv [epwonnue-
ckoro 3axoHa. [lepuonnueckuii 3axon B popmynuposrke [, M. Menseneesa.

[fepuonnueckas Tabnuua XUMHUECKHUX 3NEMEHTOB — rpadutieckoe 0TodpakeHne nepuo-
audeckoro 3akona. CTpyKTypa nepHoaniecKoi Tabanubl: Mepnois (Manble 1 bonblive),
rpyunsl (rnasxHas 1 nodouHan).

Cmpoenue amoma u Hepuoouueckuii savon fl. H. Menoeneesa. Atom — cnoHas
qacTuua. Sapo (MpoTOHDI M HEHTPOHLI) H eKTpoHHas 00oa0uka. M3oroner. Ctpoenue
3IEKTPOHHEIX 0D0IOUEK aTOMOB DEMEHTOB MabIX NeprHoA0B. OCOBGEHHOCTH CTPOEHHS
SAEKTPOHHBIX 000NOUEK AaTOMOB 3AEMEHTOB OOJIBIIHX NEPUONOB (MEPEXOAHBIX INEMEHTOB).
HonsTtue 06 opbutansx. s-, p- 1 d-opburani. DAeKTPORHbBIE KOH(PUTYPALXK aTOMOB XU-
MHUECKUX INEMEHTOB,

Cospemennas Qopmyanposka [leproanueckoro 3axona. 3uauenue [lepuoandeckoro
saxona u lepnoanueckoit cuctemer xumuueckux anemertos JI. Y. Menneneesa ans pas-
BUTUS HAYKH H NOHUMAHKUA XHMHUECKOH KapTHHBLI MUDA.

,H(fﬂ'!OHCIHP(l i



Pazauunble Gopabi [TeproanyecKol CHETEMbI XUMHIECKHX ICMEHTOB J. U, Meuneneesa.
Jlunamuueckue Tabanibl aaa Mofeanposarus [eproanieckon cucTembl.

DeKTPU3ALNS T M UX B3aUMONEHCTBHE.

Habopamoprutit onsim

MozennposaHue nocTpoeHus [1eproanueckoi Tadanibl XHMUUECKNX JEMCHTOB.
Hpodunvisie 1 npodecconanbHO 3HAUUMBIE JTEMEH N0 codepaucanusn. Panvo-
AKTUBHOCTD. VICTIONb30BANNE PALHOAKTHBHBIX H30TOMNOB B TEXHUUECKUX LesIx. Pentre-
HOBCKOE H3/YUeHHe H ero HCTONb30BAHIE B TEXHHKE U MeauLie. MonennpoBanue Kax
METO [POrHO3MPOBAHHS CHTYALMH Ha NPOW3BOACTBE.

1.3. Cmpoenue geujecmea
Wonnas xumirteckast epsizb, KaTnonel, HX 0dpazopanue H3 aTOMOB B pe3yabTare rnpo-
[eCCa OKHCICHHSE. AHUOHBL HX 00PA30BAHME H3 aTOMOB B PE3y/bTaTe Npouecca BoCcCTa-
poBNeHus. VIOHHA CBA3b KAK CBA3L MEKAY KATHOHAMH W aHHOHAMH 38 CHET DIICKTPoCTa-
THYECKOrO NpuTHkeHus. KnaccH(urauns MOHOB: N0 COCTABY. 3HAKY 3apaia. HalHHUIO
runpatHo# oBonouky. MoHHbe KpHcTananieckue pereTkn. CBoHCTBA BEWECTS ¢ HOHHBIM
THIIOM KPHCTATTMYECKON PelieTKH.
KopagenTias XHAHecKas cus3n. Mexannsv 00pazoBanns KOBaJEHTHOH CBs3H (00-
MEHHbIH ¥ TOHOPHO-AKUENTOPH ). IEKTPOOTPHUATENLHOCTh. KOBaNICHTHBIE MOJIAPHAS
u HeronapHas cBa3n. KpaTHOCTs KOBaNeHTHOM CBsisu. MONeKyISpHbie M aTOMHbBIE KpH-
crannudeckye pewetki. CBoHCTBA BEECTE ¢ MONEKYIAPHBIMH M ATOMHBIMH KPHCTAIIN-
YECKMMH PELIETKaMH.
MeTanmdyecKkas caa3h. MeTasnuueckas KpHCTalIIecKas peileTka 1 MeTajliInuecKas
XMMUYECKas CBsI3b. PuU3nUecKre CBOHCTBA METAIIOB.
ArperaTHble COCTOSIHIS BEULCCTB H BOAOPOANAs CBA3h. TBepOe, WHAKOE i ra3006pas-
HOe COCTOSIHHMS BelecTs. [lepexot BeLecTsa W3 OJH0r0 arperaTHoro COCTOAHHUS B APYTroe.
BonoponHas CBsi3b.
Ynerble peuiecTna 1 eyeci. [fonsTre 0 cmecy BelecTs. [ OMOreHHbIe U FeTePOreHHbIE
cvecr. CocTas cmecedi: 00beMHas 1 MACCoBas 401K KOMMIOHEHTOR CMECH. MaccoBasd 407
npuMecei.
Jlucnepennie creremst. [ousrre 0 Ancneperolt cucteme. Jincnepenas ¢asa n aucnepeu-
ounag cpeaa. Knaccupuralus MCnepcHbIx cueten. [onsiTHe 0 KONAOHAHBIX CHCTEMAX.,
Hesoncmpaigin
Mozens KPHCTANIMUECKOR PELIETKH NAOPHI] HATPHS.
OBpasib MUHEPATOB ¢ HOHHOHN KPHCTAAAMUECKOH PELICTKO!: KablMTa, ranuTa.
MoAemH KpHCTaJMUeCKHX PELUETOK «CyXOro jibaa» (Mau Hoaa), anmasa, rpadgura (1
KBapLA).
[Tpubopst Ha WHIAKHX KpUCTaIax.
O6pasibl Pa3/IMUHBIX TUCIIEPCHBIX CHCTEM: IMYTILCHH, CycTieH3uit, adpo3onel, renek
u 300eft.
Koaryasims.
Cunepesuc.
D¢ dext Tunaans.
Jatopamoprsie onvinbi
[TpuroroBnexne cycrieH3nH kapdonaTa KanblHs B BOJE.
[Tonyyenue aMyIbCHE MOTOPHOTO Macha.
O3zHakomAeHHE CO CBOMCTRAMK ANCIEPCHBIX CHCTEM,
Hpodhunviivie u npogheccuonaasio snauimpie 2aemennst cooepcanua. Homnsap-
HOCTD CBSI3M M NOJSIPHOCTE Monekyibl. Kouaeticanus. TexyuecTs. Bosronka. Kpucrannu-
sanud. CyBnumannsg 1 aecydnnmans. AHOMaTKY QHU3KHUECKHX CBOHCTS BOABL JKHAKKE
KpHCTAINEl. MHUHEPATBl i TOPHBIE NOPOIbI KAK PHPOAHBIE CMECH. DMYNILCHH 1 CYCTICH3HH.
3onu (B oM guce asposzonn) v renn. Koaryssuus. CuHepesuc.
TpaxTrueckoe 3amsitne Nel «l3yyenue cBORCTR AUCIIEPCHBIX CUCTEMY

1.4. Booa. Pacmeopul. 3aekmposmuieckas OUccoyuauus
Boaa. Pactpopoi. PacTiopeune. Boza kax pactsoputens. PacTBOpUMOCTD BELIECTB.
HaceieHAbie. HeHACLILEHHBIE. [EPEChIUICHHDBIE PACTBOPLL 3ABUHCHMOCTE PACTBOPUMOCTH



razos, KHAKOCTEH U TBEPABIX BELIECTB OT PANHUHLIX (PAKTOPOB.

Maccopas noJs pacTBOPEHHOIO BEILECTBA.

DAEKTPOSHTHYECKAS AHCCOINAMSE. DIACKTPOIUTL! i HEXTEKTPOUThL. INEKTPOIHTHYECKAS
aucconmaiis., MexXaHH3Mbl JEKTPONUTHUYECKON TUCCOUNALIMH 1% BEWCCTB ¢ PasNMUHbIMU
TUIaMK XUMMUECKOH CBI3H. [ MIPATHPOBAHHbBIE M HETWAPATUPOBAHHbIE HOHbLL. CTErneHs
ANEKTPOANTHUECKOH nucconnanuu. CHibHBIC U cnadpie aNeKTpomuThl. OCHOBHbIE
MOJIOKCHHUS TCOPHUH IMEKTPONUTHUYCCKOH nuccournauni. KUCoThl, OCHOBAHUS U CONY KaK
INEKTPOIUTEI.

Hemoncmpauun

PacTBOpUMOCTE BELUECTB B BOAE.

Cobupanne razoB METOOM BLITECHEHHS BOJBI,

PacTsopene B BOJE CEPHON KUCNOTHL H CONel aMMOHMS,

OBpa3iibl KPUCTANIOTHAPATORB.

3rotoBnenue runcoBoil NOBA3ZKH,

Menprranne pacTBOPOB 3ACKTPONNTOR H HEINEKTPOAMTOR Ha NPEAMET AMCCOLHALKH.
3aBUCUMOCTL CTEMEHH IMEKTPOAHTHHECKOH ANCCOUHALHMH YKCYCHOR KUCIOTBL OT pas-
DaBeHHs PACTBOPA.

JBuKeHue OKpalleHHbIX HOHOB B 3JEKTPHUYCCKOM MOJIE.

[IpuroToBNerHe KECTKOH BOMLI H YCTPAHEHHE €€ IKCCTKOCTH.

HouuTsl.

O0pazibl MMHEPAJILHBIX BOJ PA3MUHONO HAZHAUCHMS,

Hpohunvusie u npogheccionanbno snauumeie 31emMennsl cooepucanin, Pac-

TBOpEHUE KaK PH3MKO-XNMMHUECKHH rpouece. Tennonsie 3 HeirThl Mpu pacTBOPEHUY.
Kpucrannoruaparel. Pewenue 3a1au Ha MaccoBYO 1010 PACTBOPEHHOTO Betectsa. [pu-
MEHCHHE BOIDBI B TEXHUUECKHX LN, JKeCcTKOCT BOALI M CHOCOOL! ¢ yeTpaHeHus. Mu-
HEpanbHbIE BObL.

1.5. Knaccuurayua neopzanuueckux coeOUHeH il u ux ceoucmaen
Kuenorer n nx epoiiersa. KUCj0Th KAK 3MEKTPONHTLL. HX KAACCHPUKALMS 110 Pas-
JIAYHBIM [IPH3HAKAM. XUMUUECKHE CBOHCTBA KHCHOT B CBETE TEOPHH NIEKTPONUTHUECKOH
auccourantn. OcoSeHHOCTH B3aHAOACHCTBHS KOHUSHTPHPOBAHHON CEpHOM U a30THOH
KHUCHOT ¢ MeTanaaMu. OCHOBHBIE CriocoBbl MOAYUEHUS KUCHOThI.

Ocnopanug 1 ux csoiteTBa. OCHOBAHUSA KaK YAEKTPOIMTHI, UX KnacCH(pUKaLus 10 pas-
JIHYHBIM TIpU3HaKkaM. XHMHYECKME CBOMCTBA OCHOBAHMHA B CBETE TEOPHH dNEKTPONHTHYE-
CKOM aucconmaliiu. Pasnoxerne HepacTBOPUMBIX B Boe ocHOBaHW. OCHOBHbIE CrIOCOBH!
NONYUeHUs OCHOBANHH.

Comun nux epoficrsa. Conn xax snextpoantsl. COAN Cpeatue. KUCABIE ¥ OCHOBHBIE.
XuMuyecKue CBORCTBA CONEH B CBETE TEOPHH INEKTPONHTHHECKOIT Anccouuanti. Crocobbl
MONYUEHHs COMEH.

I'uapoaus coseil.

Oxenanr u ux cpoiicrsa. Coneofpazyiomue u Heconeobpasyomne okeuasl. OCHOBHBIE,
aM(OTEPHBIE U KUCTIOTHAIE OKCHABL. 3aBHCHMOCTE XapaKTEPa OKCHAA OT CTENEHH OKHUCTIe-
Hitg 00pasyrouero ero meranna. XuMHUeCKiHe CBOHCTBA okcunos, [TonyyeHue oKCHI0B.
Hemoncmpauiu

BsaumoneifcTBre a30THOH W KOHUEHTPUPOBAHHON CepHON KHCIOT ¢ METALIAMH.

['openue pocdopa u pacTBOpeHHE NPOIYKTA FOPEHHs B BOLE.

[onyuenne 1 cpolicTsa aM(BOTEPHOTO MHAPOKCHAA.

HeobpaTumslfl ruaponus xapbuia KanbLms.

Ob6paTuMblil THAPONIH3 CONEH PasIHUHOrO THIA.

10

Jabopamopuvie onsinin

Micnprranue pacTsopoB KUCAOT HHAMKATOPAMH.

B3aumoaeHCTBIE METANNOB ¢ KMCAOTAMHM.

BzauMone#ACTBIE KMCIOT C OKCHAAMH MCTAILIOB.

Bzaunmone#icTBHE KUCKOT ¢ OCHOBAHUSIMH.

BiaumMoneHcTBHE KHCAOT C COMSMU.



HMcrnerranue pactBopos wienoueil MHAMKATOPaMu.

BzanmogeticTsre wenoueh ¢ CoaanMH.

PasnoxeHune HepacTBOPHMBIX OCHOBAHN.

Bzaumopelicteue conell ¢ MeTanaMu.

BsaumonelicTaue coneit 1pyr ¢ Apyrom.

['unponus coneit pazsanuHoro Tuna.

Hpodhunsnsie u npoheccuonanvno 3nauuntvie 2aemenmeot cooepocanus. Lpasu-

N1a pa3daBnenns CEPHOH KHCA0TLl. Mcnonb3oBanne CepHOM KHCAOTHI B TPOMBILIIEHHOCTH.
Exkue mwenoyn. MX UCNONb30BAHKHE B IPOMBILIIEHHOCTH. [ alllenas U HeralmeHas u3BecThb,
UX TIPUMEHEHHE B CTPOHTENbCTRE. [ e ¥ anebacTp, runcosamme.

IHonsatue o pH pactsopa. Kucnothas. wenouHas, HeHTpaabHas cpeia pacTBOPOB.
HpakTiueckoe 3ausatue No2 «M3yqerse CBONCTB HEOPraHWUYECKUX COETUHEHHMY

1.6. Xumuueckue peakuuu
Kaacengueauns xusmuecknx peakusii. Peakunn coennens, pazioKenus, 3a-
MerteHus. obmena. Karanntuueckue peaxiumn. Obpatumbie 1t HeoSpaThMble peakini.
Fomorennbie u reTeporeHHbIE peakllni. DK3OTEPMHIECKHE U IHI0TEPMHUUECKHE PEAKIINH.
TennosoH spexT xumuueckux peaklnit. TepMOXHMUUECKHE YpaBHEHUS,
OxucanTenpHO-BOCCTAaHOBHTENBHBIC peakiitn, Crenens okucaeqns. OKMCIUTEND U
BOCCTaHOBIIeHKE. BoccTanoBUTeNb 1 okMcaenne. MeTo afekTporHOro Oananca A
COCTABIEHHsl YPABHEHUH OKUCIHTENbHO-BOCCTAHOBHTENRHBIX PEAKIMH.
CropoCTh XUMHUECKHX peaktiiit. [TomsTre 0 CKopoeT XUMHYECKIX peakiuil. 3aBUCHMOCTD
CKOPOCTH XHMHYUCCKHN PEAKUNil OT PazinuibIX PakTopPOB: [PHPOLI PEATHPYIOLLMX
BEUIECTB, UX KOHUEHTPALMH, TEMIEPATY Db, TOBEPNHOCTH CONPHKOCHOBEHUS U
MCIIONB30BAHMS KATalNU3aTOPOB.
OBpaTtumocTe XuMuuecknx peakuuit, OGpatunmble u HeoOpaTHMBIE peakiiny. XUMUUeCKoe
PaBHOBECHE M CITOCOOBI €10 CMEILeHHS,
Hexioncmparun
[pumepsr HeobpaTumbIx peaiiiif. HAYLIMX ¢ 00pa3oBaHHeM 0CanKa, Fa2a HAH BOIBL.
3aBHCHMOCTL CKOPOCTH PEAKLIME OT NPUPOALI pearupyIoLIUX BellecTs.
BaaumonelicTaue pacTBOPOR cepHOil KHCIOTH ¢ PACTBOPAMY THOCYNB(ATA HATPUS pas-
JTUYHON KOHLEHTPALMI M TEMIIEPATYPh.
Monens KHISILEero ¢os.
3aBHCHMOCTE CKOPOCTH XUMUUECKOH PAKLMH OT IPHCYTCTBHS KAaTATW3ATOPA HA IPUMEpE
PABNOKEHMS TEPOKCHIA BOAOPOIA C MOMOLLILIO (HOKCH A MAPTalia ¥ KaTanasbl.
Monenpb as1eKTpoan3epa.
Mozens MeKTPOTU3HOM BAHHLL [UTS MTONYHEHHS aTIOMNUHMS.
Moaens KOMOHHBI CHHTE3a aMMHAKA.
Hatopamopiivie onvime:
Peaxuus saMelnenns Mean Kele30M B pacTBOPe MEIHOTO KYNOPOCa.
Peaxumu, uaymune ¢ o0pazoBaHUeM OCALKa. ra3a HaH BOIbL.
3aBUCUMOCTD CKOPOCTH B3aHMOLCHCTBHS COJISIHON KYUCIIOTB] ¢ METAILIAMHE OT HX NpH-
POJIbI.
3aBHCUMOCTb CKOPOCTH B3aHMOACHCTRIS LIMHKA ¢ COMSIHON KHCNOTOH OT ee KOHIIeH-
TpaLiu.
3aBHCHMOCTD CKOPOCTH B3aumoaehcTsrs oxcuna mexu (11) ¢ ceproit KHCIOTOH 0T Tem-
IEPATYPbL.
Ipodhuaonvie 1t npogheccruonarsio snaunmsie a1exemor codepicanus. Tlons-
THe 00 37eKTPOsIH3E. DREKTPONMS PACILIABOB. DNEKTPONN3 PACTBOPOB. INeKTPONHTHUECKOE
nony4eHue amomMunug. HpakTuueckoe npumeHerye snexTponusa. [ anbBaHomIacTHKA.
["anpBanocterus. Pa@uuupoBanne UBETHBIX METAINIOR.
Karanus. Fomoreunsie n reteporentsie katasnsaTopsl. [IposoTopsl. Karanutuueckie
aast. MHrnduTopsl.
[1poH3BOACTBO avMMHaKa: CLIPBLE, ANHAPATYPA. HAYHHLIC APHHLHIILL
[IpaxTuueckoe 3anstre No3 «I3yueHne 3aK0H0MEpPHOCTER NPOTEKAHMS XUMHYECKUX
peakuuiin



1.7. Memanior 4 nememanisl
Metanssl. OcoBeHHOCTH CTPOEHHUS aTOMOB M kpucTanioB. Pu3uUueckue CBOHCTBRA Me-
taniop. Knacenukarus METAIIOB [0 PasIHuHbIM Npu3Hakam. XHMUYECKHe CBOHCTRA
METAIOB. DAEKTPOXUMHUYECKHTT psisl HanpsKeHuit meTannos. Metaanotepmus.
Of1une crnocobel noayuenus MeTansior. [lonatue o metTaanypruu. [lupomerannyprus.
TMAPOMETANTYPrHsl ¢ aneKTpoMeTannyprus. CriaBel 4ePHbIC i LIBETHBIC.
Hemetannel. OcoBeHHOCTH CTPOeH S aTOMOB, HeMeTansibl — MpoCThble BELUECTBA. 3aBH-
CUMOCTD CBOHMCTB FaNoOreHOB OT WX NOMOKEHHS B NEPHOAMUECKON CuCTEME.
OKUCIUTENBHBIE
1 BOCCTAHOBMTENLHBIE CBOWCTRA HEMETAIOR B 3aBUCHMOCTH OT X MOAOKESHUS B pAY
IAEKTPOOTPHLATENLHOCTH.
Hexionempayuu
Konnexuus MeTasinos.
BiaumoaelicTue METATUIOB ¢ HEMETaNIaMy (OKenesa, UMHKA ¥ aNniOMHHUS ¢ CEepOii,
AMIOMHHUS ¢ TOZOM, CYPBMbL C XJIOPOM, FOPEHHE JKEIe3a B XJI0pe).
["'openue MeTaNIOB.
AFIOMUHOTEPMHSL.
Konnexuus nemerannon. [openue HemeTannon (cepsl. pocdopa. yrias). BurecHenue
MEHEee aKTHBHBIX FAJIOTEHOB U3 PacTBOPOB MX CoNell 001ee aKTHBHAIMHY [aJIONEHAMH.
Monens npOMBILIEHHON YCTAHOBKH 1St NPOH3BOACTRA CePHOM Kuca0Thl. Mojess nevn
JUTs 00%ura m3pecTHsxa. Komnexin npoaAYKIHH CHIHKATHOM NPOMBILIIEHHOCTH (CTEKIIA.
dhapdopa. dhagHca. LEMEHTA PA3IHUHBIX MAPOK 1 JP.).
JadGopamopiisie onsinb
3aKanka ¥ OTIyCK CTamH.
O3uakoMIIeHne CO CTPYKTYPaMH CEporo ¥ Oenoro yyryHa.
PacriozHaBauue py yxenesa.
IIparxmuyeckue 3ansmus
[Tonyuenue, cobupanie 1 pacrno3HaBalue razos.
Peuienue 3xCHEPUMEHTAIBHBLIX 3a1av.
Tpoghuaeneie 1 npoheccuonarsio 3iayiaisie 2aexenmst cooepxcantis. Kop-
PO3HS METANA0B! XUMHYECKas U ANEKTPOXHMHUECKas. 3aBUCUMOCTh CKOPOCTH KOPPO3UH
OT YCIOBUHM OKpyIalowed cpeabt. Knaccuduraunsa Koppo3rs METAIOB 1O PA3JIMHUHbIM
npusnakam. Criocodsl 3alUThl METASIOB 0T KOPPO3HH,
[TpOH3BOACTRO UYIYHA H CTAJH.
[Tonyuerue HemeTannoB GpaknuoHHON NEPEroHKO KIMAKOrO BO3AYXa W 2NEKTPOIU3OM
pAcTBOPOB MK PACTIIABOB 3NEKTPOIUTOB.
CuanxaTHasi IPOMBHLNEHHOCTh. [1pOM3BOACTRO CepHOl KHCROTHL
[paxtryeckoe sanstue Ned «l3yuenne cBOHCTE METANIOR U HEMETAATOBY

2. Opranuueckast XUHMHSI
2.1. Ocrognste NOHANIUA OP2AHUYECKOU XUMIUL U eopus

CIMPOCHUS OP2AHUYCCKUX COCOUHCH UL
fpenmeT opranuueckoll XuMuH. [1pupoaHble. HCKYCCTBEHHBIE M CHHTETHYECKUE Opra-
Hyueckue sewecTna. CpaBHEHHE OPraHiyuecKX BELLECTB ¢ HEOPraHHUECKHUMU.
BaneHTHOCTh. XUMHUECKOE CTPOSHUE KAK MOPSAOK COSIMHEHUS aTOMOB B MOJIEKYJIbI
10 BajIEHTHOCTH.
Teopus ctpoennst oprasuueckux coeanternnit A, M. bytneposa. OCHOBHbIE HONOKEHUS
TEOPHY XHMHUueckoro crpoetus. M3osepus u nzomepnl. Xumuuecke GOPMYyNbl i MOALIH
MOJIEKYJI B OPraHHyueCcKod XHUMHUHU.
Knaccuduxanuus opraHuueckux peutects. Knaccudurauna BeIeCTs 10 CTPOEHKIO
VIJIEPOAHOTO CKeJleTa ¥ HANWYHIO (PYHKIIMOHANLHLIX rpyrin. ['omosory u romonorus. Ha-
yana goMmenknaryps! {UPAC.
Krnaceuduranms peakiidii B oprapmueckol Xuvun., Peakunu npucoeanHenus (rnipu-
POBAHMS, TANOTCHHPOBAHK. FTMAPOTAJOreHHPOBants. rTaApaTaunn). Peakumn orTenne-



HUS (AETUAPHPOBAHHS, ASTHAPOTANOrCHUPOBAHUA. AETHApaTalny). Peakiuy 3aMeIeHys.
Peaxuuu n3omepusaumi.

Hexoncmpayuu

Monenn MONIEKY TOMOIOTOB ¥ H30MEPOB OPraHu4YeCKHX COeMHEHNUI,

Kauectsennoe o0napysenue yrnepona. BOAOPOLE H XI0pa B MOJNIEKYIaX OPraHUuecKux
COENMHEHUH.

12
Jlabopamopiioiit onei

Wsrotosneune Moeeil MONCKY OPranHuecKHN BELECTB.

Hpourensie u npogheccuonciibio suauusisie saevienmol codepxcans. Tlo-

natne o cyberpare i pearente. Peakiunin OKHCIEHNS 1 BOCCTAHOBAEHHS OPraHMUeCKnX
semiects. CpaBHeNUe KNACCU(DHKALHUE COCAMHEHNH M KNACCH(UKALIMM PeaKLuii B HeOp-
FaHMYECKOH W OPraHMueCKON XUMHHU.

Hpaxrnueckolt sansitue NoS «M3rotosnenue MoaeneH MONEKYT H 03HAKOMJIEHUE C
OCHOBHBIMM TTOHATHAMH OPrafnyeckoi XumMuny

2.2. Yeneeo0opoost u ux npupodunsie ucmouHuru
AJIKaHBL AJIKAHBI: TOMOJIOTHUECKUH DSt H30MEPHS H HOMEHKNATYPa ankaHoB. XHMH-
HECKUE CBONCTBA alKaHOB (METAH4, 2TaHA): FOPEHIE, 3aMeLIeHIe, PA3TIOIKEHHE, TErHAPH-
posanue. IprMeHenue ankaHoB Ha OCHOBE CBOMCTE.
ANKEHBL JTHIIEH, €r0 NoNy4eHue (1eruapipoBanem 3TaHa, IenoaHMEPH3aLHEHR Mo-
NBTUACHA). [ OMONOrHUecKiil A, H30MEPHS. HOMEHKIATYPA aTKEHOB. XUMHUECKHE
CBOMCTBA ITUJICHA! FOPEHHE. KAUCCTBEHHBIC Peakiini (0BecLBeuHBaHHe GPOMHON BOLBI U
pacTBopa nepmMaHraHarta Kajaus), ruapatals. nojmimepnzauns. [Ipumenenne stunena
Ha OCHOBE CBONCTE.
Huesst v kayuyki. ITousiTie 0 aienax Kax yriesoaopoax ¢ ABYMS ABONHBIMU CBA3S-
mu. Conpsikensle auenbl. XuMuueckue croficTsa dyrainena-1.3 u usonpena: obecuse-
urBanyue OPOMHON BOABI M NOAMMEPH3ALHS B KayuyKK. HaTypassubiil 1 cuHTeTHYECKHE
Kayuyku. Pesnna.
ATNKHHBL AueTunen. XUMHUECK e CBOACTBA alleTHACHA: rOpeHHe. 00eCLBeHBaHYe
OPOMHOH BOSIBL, IPHCOEANHEH I XOPOBOAOPOA H I APATALYS. [Tpumenenue aneTunena
Ha OCHOBE CBOWCTR. MexKKIaccoBas H3OMEpHS C aNKaIHeHAMH.
Apetpl benzos. Xumnueckite cBoficTsa Senszona: ropene, peakuuy 3amerequs (ra-
Jlorenupopanue, Hutpopanue). [pumenenne 6eu30na Ha OCHOBE CROMCTE.
[puposmbie nerounmxy yroesoaoponos. [Ipupoanpiil ras: cocTas. IpUMEHEHHE B Ka-
YECTBE TONNMHBA.
Hedrs. Coctas u nepepaGorka nedru. Meperonka wed. Hedrenponykrsl
Hexonemparni
[openue mMeTana. sTuneHa, auetTuneHa,
OTnoweHre METaNA. JTHIICHA, ALETHIEHA ¥ BEH30/A K PACTBOPAM NnepMaHraHara Kasuus
¥ OpOMHOM BOIE.
Tonyuenne sTunena peakuneil AeruapaTamiy TaHONA. AUETHACHA —— TMAPOIN30OM
KapOmaa Kaibis.
Pasnonenve xayuyxa ripu HarpeBaHuy. HCILITAHUE IPOAYKTOR pa3NioILEHHUS Ha He-
NPeneNbLHOCTD.
Konnexunsa o6pasios vedru 1 vedrenpoaykros. Konnexuus «Kamed o YTOlib U
MPOAYKUHSI KOKCOXUMITIECKOTO TPOU3BOACTBAN.
Jadopamopivie onvime:
Osznaxomienne ¢ Kosiekuned o6pasuos HE(DTH 1 TPOIYKTOB ee nepepaboTKH.
O3HaKOMIIEHUE C KOMIeKIMeH KayuyKoR 1 0BpasuaMu waaeuii us DE3HHBL.
Ipoguaensie u npogheccuonaiono suauvoie 31exenmo cooepacanus. Tpa-
Bitno B. B. Maprosunkosa. Knaccuduxauns n naznauenue Kayuykos. Knaccuduranus u
HasHaveHue pesur. Bynkanusauus kayuyxa.
[Tonyvenne anetunena mupoNH3oM MeTana i KapbuAIbiM CNOCOGOM. Peakuns no-
MHMepU3altK BUHRANIOpHAA. [TonuBuuuaxnopun 1t ero npumenenne. Tpunepusanms
aneTuneHa B 6eH3on.



[onstre 06 sxcTpakuuu, Boccranosnenne HUTpoOeH301a B aniiidH, [ 0MO10rHuecKuH
pan apesos. Tonyon. Hutposanue Tonyona. TpoTui.

OCHOBHBIE HANPABNEHHS POMBILIIECHHON nepepaboTKM MPUPORHOro rasa.

[Tonyraelit HedTAHOM a3, ero nepepadoTKa.

[Tpouecchl NPOMbBILITEHHOI nepepadoTKi He(TH: KpeKHHT. pudopmunr. OKTaHOBOE
ypcso OEH3UHOB K HETAHOBOE YUCIIO MUH3€/I6HOr0 TOMINBA.

KoKCOXHMIHECKOE NPOM3BOACTBO U €r0 NPOMYKLHMSL.

Tpaktuueckoe 3ausitie Nob «Msyuenne coHCTB YrNeBOIOPOIOBY

2.3. Kuciopodcooepycquigiie 0p2aniieckue coe0uen s
Crinprel [Tonyuenne sranona Gpokeruen rHoKo3bl H ruiparainueit stunena. Fuapox-
CHAbHas rpynna kak GyHkwnonansias. [Tonatre o npeaensHpiX OAHOATOMHBIN CITUPTAX.
XuMHYEeCKHE CBOHCTRA HTAHONA: BIRUMOACTICTBHE C HATPHEM, 06}32130881-11’16 HPOCTBIX 1

CITOWHBIX 2PHPOB. OKKCICHHE B anbaernd. [IpuMeHenne »Tanoia Ha 0OCHOBE CBOACTB.
AJNKOTONU3M, €0 MOCACACTBHS AMA OPraHH3Ma HEA0BEKA 1 NPEAYIPEKICHUE.

['nuuepHs Kak npejCTaBuTe b MHOT0aTOMHbIX cIHpTOB. KauecTseHHas peakuns Ha
MHOFQATOMHbIE CTTUPTHL [IpHMEHEHUE rauLeprHa.

Denon, Guznueckue u xumuueckre csolicTea Gerona. B3aumuoe BIUIHHE aTOMOB B
MoJieKye (heHona: B3auMoAeHCTBHE C THAPOKCHIAOM HAaTPUS H a30THOH KucaoToH. [pn-
MeHeHWe (DeHONa Ha OCHOBE CBOHCTE.

Ansneruasl. Houstre 0b anpaerunax. AnbAernanag rpynna kax GyHKuUroHanbHasl.
dopManbIerna ¥ ero CBOHCTRA: OKHCNEHKWE B COOTBETCTBYIOLLYIO KHCIOTY. BOCCTAHOBIIE-
HUE B COOTBETCTRYIOMHE cnupT. [lojyueHue anpAernion OKHCIEHHEM COOTBETCTBYIOLIMX
cnuptoB. [pumenenne Gopmanbieriia Ha OCHOBE €ro CBOHCTB.

Kapbonossie kucnoThl [lousitie 0 kapOoHOBBIX KucaoTax. KapbokceusibHas rpymnmna

KaK QyHKUHOHANbHAS, [ OMONOrHUECKMi PAL NPeNeNibHAIX OLHOOCHOBHBIX KapOOHOBbIX
kucioT. [Tonyuerne KapOOHORBBIX KMCI0T OKHCARHHEM albieruios. XUMHUYECKHE CBOHCTBA
YKCYCHOM KHCAOTHI: OOULMHE CBOMHCTBA C MHHEPATIbILIME KHCIOTAMU M PeakLus dTeprudpu-
kanuu. [Iprmerenie VKCYCHOH KHCAOTB! HA OCHOBE CROMCTR. BuiCIUNe KUPHBIC KUCAOTHE
Ha NPHMEPE NANbMUTHHOBON K CTEapHHOBOM.

Crnoxusie 3hupsl 1 oxupel [Toayuenne crnoxupix aQupos peakures srepudukaumu. Caox-
Hple HPHUPLI B IPHPOIL, UX 3HaucHie. [IpumMeHeHne CI0XKHBIX 3(PUPOB Ha OCHOBE CBOHCTE.
Huper xax cnoxuble 3Qupel. Knaccuduralus :uUpor. XUMUUECKHE CBOHACTBA KHPOB: M1~
JPOJIN3 ¥ FHAPUPOBAHME KUAKHX KUPOB. [IpyMeHeHe UPOR Ha OCHOBE CcBOMCTR. MELTa.
Yrinesoast. Y IEeBOAbL, UX KAacCH{PHKALIMS: MOHOCaxapu bl {rimoko3a, GpyKrosa),
IHCaxapuiel (Caxapo3a) ¥ NoAHcaxapHas! (KpaxMan H uesuIomnosa).

I'moxo3a — BEMIeCTRO ¢ ABONCTREHHOH (PyHKIINEH — anpAerHA0CIUPT. XUMHYECKHE
CBOWCTBA MIIOKO3bl: OKMCACHWE B TIIOKOHOBYIO KHCIOTY. BOCCTAHOBIEHHE B COPOUT. crup-
ToBOE Oposkenue. [IpUMeHeHHE TII0KO3bI Ha OCHORE CBOMCTB.

3HAYEHHE VITIEBOAOR B AHROH NPHUPOIE ¥ KH3HY uetoseka. [ToHITHE O peakuusN HoIu-
KOHJIEHCAUMH 1 THAPONM3A Ha NPHMEDPE B3aHMONPERPALUeHH T MIIOKO3a <> NOJHCaXapul.
Lestoncmpan

Oxucnenne cnupTa B ajibaeria.

KauecTBeHHble pEAKLMM HA MHOTOATOMHBIC CITHPTHIL.

PactBopumMocTs (PeHoma B Boae Npi OOBIMHON TeMMEPATYPE # HAIPEBAHKH,
KauecTpeHHbIE peakuny Ha QeHot.

Peaxums cepeOpsHOro 3eprana aibaeriaos U NTOKO3LL.

OxucrneHye ajlbernioB 1 II0KO3bl B KHCIOTY C MOMOLLLIO ruapokcuaa meau (11). Ka-
YECTBEHHAd peaxiusa Ha Kpaxman. Kosutekuus 3pupHbIX Macel.

Jabopamopneie onsinis

PactBopenue rluiepHHa B BOAS ¥ B3aWMOAeHCTBHE ¢ ruapokcuiom meau (11).

CpoficTBa YKCYCHON KHCIOTHI, 00UME CO CBOMCTRAMU MHHEPATLHBIX KHCAOT.
JokazaTenpcTBo HENPEaeAbHOro XapakTepa XK aKoro xKupa.

BaanmonedicTeue rnioko3sl 1 caxaposs! ¢ ruapoxcuaom menn (I1).

KauecTrennas peakiiis Ha Kpaxmart.



[podhuasiisie 1t npogheccuonaibio 3uauibie 2iexennol codepicanus. Metuno-

BBIH CIIUPT ¥ €r0 HCIMONB30BAHNE B KAUECTBE XHMHUYECKOTO ChIPbsl. TOKCHYHOCTL METaHOa
Y MpaBHfia TEXHHKH O€30MacHOCTH Npu paboTe ¢ HUM. JTHIIEHTIMKObL U €r0 IPHMEHEHNUE.
TOKCHIHOCTD ITUNEHTTHKOIS ¥ NPABHIA TEXHUKU DE30MACHOCTH Npy paboTe ¢ HUM.
[loayuenue GeHona U3 NPOAYKTOB KOKCOXUMHUECKOrO NPOU3BOACTRA W 13 OeH3oa,
[onuxonaencauus Gpopmanbaeruaa ¢ Gesonom B GenonoGopManbIerHAHYIO CMOTY.
Auetanpaerus. [TonaTre o KeToHax Ha apusmepe anetoHa. [IpMMeHeHHE aUeTOHa B TEX -
HHKE M MPOMBILLUIICHHOCTH,

MHoroobpazue kapOOHOBBIX KHCIOT (L1AREIEROH KHCAOTH KAK ABYXOCHOBHOM!. akpHio-
BOH KHUCTIOTB! KaK HENpeaesbHoH, 0eH30MHOH KHCAOTH! KaK apoMaTHYeCKOHi ).
IMnenxoodpasyrouine Macna. 3aMeHa JKHPOB B TEXHUKE HEMUUIEBbiM Chipsem. CuHTe-
THYECKME MOIOLLHE CPeiCTBa.

Monounokucnoe 6poixerne rmoko3sl. Kucaomonotusie npoayersl. Cuiocosanue xop-
MOB. Hutporanue uenmonossl [npokcunis.

[paktuueckoe 3ansTrie No7 «Mzyuerne KHCIOPOACOACDKALLMX OPraHUYECKHX
COCOUHEHHI»

2.4. Azomcodepacanjue opeanuueckue coeounenus. Ionumepot
Asnnpl [{onarne o6 amunax. AnndaTHyeckne aMuHbL. HX KIacCHPUKAUUI U HOMEH-
Knatypa. AHUIIHH KaK OpraHi4yeckoe ocHonaume. [TonvueHne anunnta u3 HUTpobeH3oa.
[TpumeHeHNe anuaMHa Ha OCHOBE CBOHCTE.

AMudoxueaoTeL. AMUHOKHCIIOTH! Kak aMPOTEPHbIe AH()YHKIHOHANbHBIE OPraHHYECKye
coenrueHus. XuMu4eckue CROHCTBA aMUHOKHCIOT: B3aUMOICHCTBHE ¢ LICTIOYAMHU, KUCIO-
TAMHW U IPYT ¢ Apyrom (peaxuus nonnkonaencawnu). Ientunnas ¢as3b ¥ MONHTENTA LS
[IprMenene aMMHOKHMCAOT HA OCHOBE CBOMCTE.

beasn. Tleperunas. BToprunan. TpeTHuHas CTpYKTYps! Oenkos. XMMUUECKUE CBORCTRA
OeNKoB: ropeHue. AeHaTypawis. MiApoans. LBeTHbIe peaklun. bruonornyeckue QyHKUNE
benkos.

Monmumepsr beaku 1 noaucaxapulibl Kak HHONOTHMEDLL.

Haacrmacent. [lonyuenue nonuMepos peakuHeil ToIHMEPU3aLHi B TONHKOHIEHCALIHN,
TepmonnacTuuHBIE N TEPMOPEAKTHBHBIE IacTMAacChl. [IpeacrTasuTeny nnacTmace.
Boaoxna, ux kaacendnarust. Honvueinie nosoxon. OtaeabHbIC TPEACTABHTENH X~
MHUUECKHX BOTOKOH.

Hesoncmpauuu

BraumomeicTBiEe aMMHaKa i aHHJIMHA C CONAHON KHCIOTOH.

Peaxuns anumina ¢ HpoMHoil BoAOR.

JoxazaTtensCTBO HalliuKs GYHKUMOHANLHBIX TPYIIT B PACTROPAX AMHHOKHCIIOT.
PacTRopenne u ocanacHie GeNKkon.

LBeTubie peakuuu 0eIKoB.

["openune nTHubero nepa 1 LIepCTIHON HHUTH.

Jabopamopusie oneinie

PacTtBopenue 0eskoB B BOLeE.

Obnapy:xeHue HENKOB B MOJOKE 1 MICHOM OynboHe.

Henatypauus pactopa Geiika KYPHHOIo sifiia CliMpToM. PACTBOPAMHU CONEH THKENbIX
METaIOB ¥ IPH HArPEBAHMH.

Hpodhuastivie u npoheccuonansiio snauuavie Iaemenmpr codepicarnusn. AMu-
HOKanponosag kucnora. Kanpou xax npencTaBuTelb NnoJHaMHARLIX BOJOKOH. Mcnons3o-
BAHHME rHAPONH3a DENKOB B NPOMbIINEHHOCTH. [IOMBUHUAXAOPHIL. NOAMTETPaTOPITHIEH
(tedsion). Penonsopopmanbaernansie naactvacesl. Hennynona. [pomeiunentoe npous-
BOACTBO XMMHUECKHX BOIOKOH.

[parrnueckoe sanste No8 «M3yuerue cBORCTE a30TOCOAEPIKALINX OPrAHHUECKHX
COCAMHEHHH 1 TTONUMEPOBY



[Ipumepubie Tembl pedepaTos (L0KIANOB),

MHMBHAYANLHBLIX IPOEKTOB
« BuoTexHONOrks 1 renHas nHxenepus — rexnonornun XXI seka.
« HanoTexHOMOr M KaK MPHOPUTETHOE HANPABIEHHE PA3BUTHS HAYKH U IPOU3BOACTEA
B Poccuiickolt Denepatiin.
» CoBpeMeHHbIE METO bl 00e33aparknBaing BOLbL
+ ANOTPOIHS METANNOB.
« Wusus ¥ pesreapiocTs LM Menneneena,
+ «[leprionrdeckoMy 3aKoHy Oy IyLIee He TPO3HT paspyLLeHHeM. ..»
« Crinres 114-ro anemenTa — TpuyMQp poccHicKkux GUIHKOB-SAEPUHKOB.
» MsoTOme! ROAOPOLA.
« VMcrionp3oBanue pagHoakTHBHBIX H30TONOB B TEXHHUSCKHX LEAN.
+ PeHTreHORCKOE H3AYUEHUE 1 €0 HCTIOAB30BARKE B TEXHHKE 1 MEANLMHE.
« [Tnazma — 4ETBEPTOE COCTOSIHHE BELLECTRA.
» AMOP(HEIE BELIECTRA B TPHPOIE. TEXHUKE. ObITY.
- Oxpana OKPYKAIOLEN Cpe/ibl 0T XHMHUECKOTO 3arpasHenus. KoauueCTBEHHbIE Xa-
PAKTEPHUCTHKH 3arPA3HEH OKPYIKAKIUCH CPelibl.
» [pumenenme TREPAOTO 1 razoobpasHoro okcuza yrnepoaa (1V).
« 3aMTa O30HOBOIO PKPAHA OT XHMHYECKOTO 3arPA3HEHI S,
« ["pyGoaMCIEpCHBle CHCTEMBL, HX KIACCHQHKALMS M HCNONB30BAHNE B IPODECCHO-
HaJbHOM NeATeNbHOCTH.
» KocmeTHueckue renu.
» [IpumeneHye CYyCneH3Hil i OMyNbCHit B CTPOUTENLCTBE.
« MUHepanbl U FOpHbIE TTOPOJIbI KAK OCHOBA AHTOC(EPDL.
» PacTBOpR! BOKPYT Hac. Tkl pacTBOPOB.
« Boxa kak peareHT M Cpena s XHMHUECKOro npouecca.
« JKu3us 1 negresnsHocTs C. Appennyca,
« Bxyias 0T€HECTBEHHLIX YUEHDBIX B PA3BHTHEC TEOPHH 3MEKTPOIHTHHECKON JMCCoHa-
LLHH.
+ VeTpaseHue WeCTKOCTH BOAB! Ha NPOMBILIIEHHBIX TIPEANPHITHSX.
+ CepHast KHCAOTA — «XJIE0 XHMHUECKON MPOMBILLIIEHHOCTI.
» Vicrionp30Banne MUHEPAAbHBIX KHCIOT Ha TPEANPUATHIX PA3AUUHOTO PO,
» OKCHJBI 1 CONTM KaKk CTPOMTENLHbIE MATEPHATILI.
« VMicTopus runca.
« [loBapenHas cOb Kak NMMHYECKOE Chipbe.
» Muoronuxuit kapboHaT KaNblKs: B IPUPOAE. B MPOMBILIIEHHOCTH, B OBITY.
+ Peakuyy roperus Ha NPOH3BOACTBE M B OBITY.
* BupryassHoe MOACTHPOBAHHE XHMUUYECKUN MPOLECCOB.
* DAEKTPONIN3 PACTBOPOB MEKTPOIAHTOR.
*» DNEeKTPOSN3 PaciliiaBoOB IEKTPOIHTORB.
* [TpakTHUeCcKOe NPHMEHEHHE MIEKTPOIN3a: pauHpOBaHIE,
ranbBaHOMIACTHKA, FATbBAHOCTE M.



McTopust monyueHus ¥ NpoK3BOACTRA aJIOMIMHHA.

* DREKTPOJIMTHUECKOE NIOJIYUEHHE U PAPHHAPOBAHHE MELM.

e JKuzHp 1 gestensHocTs [ JI9BH.

+ Ponp MeTanfioB B HCTOPHH HEIOBEULCKOH UuBHAN3aUMK. McTopHs 0Te4eCTBEHHOR
yepHoil meTannypriu. CORPEMEHHOE METALNYPIHUCCKOE NTPOU3IBOACTBO.

« VicTopus orevecTseHHON UBETHOH MeTa1ypruy. Ponb METAANOB ¥ CNIABOB B HAY4HO~
TeXHHUECKOM NIporpecce.

« Kopposzus metanion i cnocoObl 3alllThi OT KOPPOIUH.

« MnepTHpie wiu O01aropoaHbic rasel.

+ Poskparomue cony — ranoreHsl.

* MlcTopust WBEACKOH CIHUKI.

+ VicTopust BOSHUKHOBEHHS M PA3BHTHS OPraHHUECKOH XHMHU.

» Auzne 1 gestensyocTs A.M.ByTneposa.

+ BUTanIM3M U ero kpax.

* PONIb OTEHECTBEHHBIX YUEHBIX B CTAHOBACHUH W Pa3BUTUKN MHPOBOH OpraHuyeckol
XUMHH,

» COBpEMEHHBIE TTPEACTARIEHHS O TEOPUU NHMHUYECKOrO CTPOEH IS,

* DKOJIOTHYECKHE aCIeKThl HCOML30BAHMS YITIEBOAOPOIHOTO ChIphsl.

* DKOHOMHHYECKHE ACTIEKThI MEALYHAPOAHOIO COTPYAHHUECTBA O HCIIONB30BAHUIO
VIAEBOAOPOIHOTO ChiPha.

* Metopust oTkpbITHS M pa3paldOTKU Ta30BLIN ¥ HEDTHHLIX MECTOPOKACHHUT B Poccuii-
cxolt Penepannu.

* XHUMHS YIIEBOXOPOAHOIO CHIPBS W MOs Ovayiuas npodeccus.

* YIIeBOOOPOAHOE  TONAMBO, €r0 BHULI i HASHAUEHHKE.

* CHHTETHUECKHE KaYUYKH: UCTOPHS, MHOTOOOpA3HE U NEPCHeKTHBEL.

* Pe3unoTeXHHYeCKOE HPOU3BOACTRO B €r0 POJTb B HAYUHO-TENHHYECKOM IPOrpecce.
» CBapoyHOe NPON3BOACTRBO H POJIb XMMHUH YINTEBOAOPOAOB B HEM.

* He()Thb 1 €€ TPAHCIIOPTHPOBKA KaK OCHORA B3AHMOBBINOAHOIO MEMKIYHAPOIHOTO
COTPYIAHUUCCTRA.



Coucox tem HHIUBHIAYAJNLBHBIX NPOCKTOB

Tema

«YT0 MBI eMM?... TIa3zamMy XHMUKa W dKOJIora»

«XUMHUS ¥ DKONOT U

«HcTopust pa3BuTHS XHMHK KaK HayKH»

«3HAUEHUE NOJUMEPOR IS XKH3HM U WKHIHEACITENLHOCTH YeI0BeKa, Juls
Pa3BUTHSL JKEICIHOAOPOKHOTO TpaHCrIopTay

«3HaueHKEe U POJIb XMMUM AJTSL PA3BUTHS IIPOMBIIUIEHHOCTH 1 CEIIBECKOTO
X035 HCTBRAY

«HanoTexHOMOrMK B XUMUUY»

«Ponp xvMKuK U 3KONOTHU B Pa3BUTHE WENEIHOLOPOKHOTO TPaHCIOpTa»
«3Hauenue nepuonudeckoro sakona .M. Menneneesa B pa3BUTHU XUMUK KaK
HayKU»

«Ponp xumnu B 11o6ejie B Benvkoi OrevecTseHHON BOHHEENY

«310pOBES YEJIOBEKA. .. Bpe/l U r1osb3a XMMHYECKHUX BELISCTBY

«buorpadus Imutpus Miganosuya Meunneneenay

«HeobxoauMocTh XUMUUECKOro 00pa3oBavst ¥ 3KOJMOTHUECKOr0 CO3HAHSD)



STEMATUYECKOE IINIAHUPOBAHHUE

Texnuueckui npochuny npogheccuonanvrozo 00pazoeanus

[1pu peanuzanun coneprxanus obuieodpazoparefibHoH yueOHOH AMCUNIIMHEL XHMHUS B
CTIeLHanpHOCTH

B ripenenax ocsoenust OITOL CTO na 6aze ocrnoruoro oduero odpaszoBanus

¢ nosydernueM cpearero odwero odbpazosanus (IITTKPC. TITICC3) makeumanbrag yuebuas
Harpy3ka o0YUaIOUIMXNCS COCTABISCT!

* o npodeccusm CIIO Texuuueckoro npoduis npodeccroHanbLHoro 0dpasora-

Hus — 128 "acos, 13 HuX ayauTopHas (o0a3aTensHas) Barpysxa o0 yuarommuxesl.

BIJTIOHAS! TIPAKTHUECKHE 3aHSITUSL, —95 yacos;

BHEAYIMTOPHAS CAMOCTOATENbHAS paboTa CTYNEHTOB ~— 33 vaca.
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5.2 XapaKTepHCTHKA OCHOBHLIX BHIOB y4eOHOH

NesSiTeJILHOCTH

Coneprxanue XapakTepHeTHRa OCHOBHBIX BHIOB ACATENBHOCTH CTYIEHTOB
o0yuenus (na ypoBHe y4eOHbIX 3aHsTHH)
Baxueimue YMenue 1aBath ONpeNeNieH s H ONEePUPOBAThH CACAY UMMM XHMHYECKUMH
XUMHYECKHE TIOMSITHAMM: BELLECTBO. NHMUYECKUH SAEMEHT. aTOM, MOJICKYNia. OTHOCHTENLHASL
MIOHATUA ATOMHAsA ¥ MONEKYJIAPHAS MACCH, HOH. AJTIOTPONIHSI, H30TONbL, XUMHAUECKas

CBA3L. NEKTPOOTPHUATENILHOCTb, BAIEHTHOCTH, CTENCHD OKUCIAECHUS, MOJIb,
MONMIPHAS Macca. MONAPHEIT 00BEM razo00pasHbIX BELIECTB. BEWECTBa
MOJIEKYJBIPHOIO U HEMOAEKYISIPHOTO CTPOEHUSE, PACTBOPSI, 3NEKTPOIUT H
HEBAEKTPOIIUT, INEKTPOJIUTHUECKAS IMCCOLUMALMS, OKUCITUTENb 1
BOCCTAHOBHTENb. OKHCIEHHE H BOCCTAHOBIIEHHE | TETNOBOH 3 dexTt peakuny,
CKOPOCTH XMMHUECKOH PeakLMK. KaTalu3. XHMIYECKOS PABHOBECHE.
VEAEPOAHBIH CKeTeT. hYHKIMOHAABHAS TPYIIA. H30MEPHS. TOMOOTHS.

OCHOBHDBIC 3aKOHDI
XUMHH

MOoPMYIHPOBAHKE 3AKOHOB COXPANEHIS MACChI BEUIECTB M MOCTOSHCTBA COCTaBa
BEIECTB. YCTAHOBKA NPHUUMHHO-CAEICTBEHHON CBA3H MEKAY COREPIKAHNEM
ITUX 3AKOHOB M HANNMCAHMEM XUMHUECKUN (JOPMYTT i ypaBHeHHH. Y CTanopKa
SBONIOLMOHHOM CYLUHOCTH MEHACACEBCKOH 11 COBPEMEHHON (OPMYIHPOBOK
nepuoanueckoro zakona [ M. Menzeneesa. Obnacnenne Pu3HIeCKOro CMbICHa
CHMBOJIMKH MEPHOAMMECCKOIT TadIHUbl NMMHHECKUN 91CMEHTOB

J.W . Mensaeneepa(HOMEPOB MIeMENTa, TEPUOLA. TPYNIIBL) U YCTAHOBKA
MPUUHHHO CHEJCTBEHHON CBI3H MY CTPOEHUEM aTOMa H 3aKOHOMEPHOCTSIMH
M3MEHEHHS CBOHCTE DEMENTOB OOPA30BAHHLIX HMH BEINECTB B MEPHONAX U
rpynrax.

XapakrepucTHKa 3MeMEHTOB MasbiX # O0JbIUKHX NEPUOROB 1O HX OJI0KEHHIO B
neproanveckodt cucrene JILM. Menaeneesa

OCHOBHBIE TEOPHH
XHMUH

YCTAHOBKA 3aBUCUMOCTH CBOMCTE XUMHUYECKHUX BELIECTB OT CTPOEHUS ATOMOB
00PA3YIOLIHX X XUMHUECKHX JIEMEHTOR.

XapakTepHCTHKA BAKHEMILINX THIIOB XHMHUECKHN CBA3EH M OTHOCUTEIBHOCTH
ITOH THIIONOTHH,

OfpacHEeHHE JABUMCHUMOCTH CBOMCTR BEUIECTR OT WX COCTAaBA W CTPOEHUS
KPHCTAITHUECKHX PELIETOK.

DOpMYNHPOBKA OCHOBHBIN NONOKEHHHA TEOPHH MEKTPONUTHUECKOH
AMCCOLMALIMK 1 XapaKTEePHCTHKH B CBETE 3TON TEOPUH CBOWCTB OCHOBHBIX
KaCCOB HEOPraHHUYeCKHX COCAMHECHHH.

DopmMySIHPOBKA OCHOBHBIX MOJOKEHHUI TEOPHH XUMHYECKOTO CTPOSHU
OpraHKMyeckux COCMMHEHNI M XapakTepUCTHKH B CBETE ITOH TEOPKHK CBONCTB
QCHOBHBIX KJIACCOB OPraHUHeCKUX COSAMHEHNMH.

Baxneliuue
BELIECTBA U
MaTePHAaITB]

Xyumuyeckull s13bIK
¥ CUMBOJIMKA

XapakTepuCcTHKK COCTABA, CTPOCHHK . CBOUCTB, HOJIYyUEHUS U
npumMeHeHus pakHernx MeTannoB (A u A rpynn, anoMuHKHA,
JKenesa, a B €CTeCTBEHHO-HayUHOM NPOHIe ¥ HEKOTOPBIX d-
IJIEMEHTOB ) W UX COEHHEHHH..

XapaxTepuCTHKH COCTaBa, CTPOCHUS. CBOHCTB, NMOMYUSHHS U
nprmerenns sakHeiimx nemerannor (VIIIAL VIIA, VIA rpynn, a
TaKkKe az0Ta 1 ocdopa. yriaepoaa 4 KpeMHHs, BOAOPOIa) 1 X
COEAMHEHHN.

XapakTepucTUKa COCTABA. CTPOCHM. CBOUCTB, NOJYUYEeHHS U
MPUMEHEHUS BKHEHIIMX KNACCOR YIICBOLOPOJOB( aJIKaHOB,
UUKAOANKAUOB. ANKEHOB, aAKHHOR. aPEHOB) U WX Hanbonee 3HaUUMBIX B
HAPOIHONO3ANCTBEHHO MAAHS NpeACTaBuTenei.
AHANOTHYHAS XapPAKTEPUCTHKA BayKHeHILKHX NPeACTaBUuTENeR ApYHX




KJIACCOB OPraHHYECKHX COCAMHEHHMH: METAHOA ¥ HTAHONA, CIIOKHBIX
S HPOB, KUPOB . MbUL ANbACr1108(POPMAiBIETHAOR U AUETATLAEIHAR),
KETOHOB(ALETOHA). KaPOOHOBLIX KHCAOT(YKCYCHOH KRCIIOThI, s
ECTECTBEHHO-HAYUHOTO PO NPEACTaBHTENCH APYTHX KITacCoB
KMCIOT). MOHOCAXAPHIOB(TAIOKO3bI). AHCaxapHAOB{caxaposel),
NOJMCAXAPUAOB(KPAXMANA W LETION03b! ). aHHITHHE, aMHHOKHCIOT
OENKOB, HCKYCCTBEHHBIN M CHHTETHUECKUX BOOKOH, Kay4yKOB
L171aCTMAacC.

Meronsiopanne yuedHol y npo)ecCHoHaNnbHON AEATENbHOCTH
XUMMHYECKHX TEPMHUHOB H CHMBOJIHKH.

Hazpanne n3yuyeHHbIX BEUIECTR 110 TPHBHANBHON HIIH MEKAYHAPOAHOH
HOMEHKJTATYPE U OTPAKEHHE COCTABA 3THX COSNUHEHNH C MMOMOLULIO
XHMHUYECKHX (POPMYIL. OTpaxesne XUMHUISCKUX

MPOLECCOB C TOMOMIBIO YPABHEHNH XMMMHYECKHX PEAKLHH,

Xumuyeckas
peaxiiusg

OO0bACHEHHE CYIHOCTH XHMUYECKHX npoueccoB. Knaccudpurauus
XHMHUYECKHX PEAKLMS N0 PA3IUIHbIM [IPH3HAKAM (MHCAY U COCTaBY
IPOAYKTOB M PEAreHTOB. TeroBoMy >(exTy. HalpasieHuto. (ase,
HaHUIUe KaTalu3aTopoB . U3MEHEHUIO CTENEHEH OKHCIEHHSs 3IEMEHTOB,
00pa3yIoUIUX BELUECTB.

YeTanoBKa Hpr3Hakos o0IIero 1 paznuyHore B THIIOAOTHM PEAKIME s
HEOPTranMieCKONR H OPraHHHecKOd XMMHN.
Knaccuduraius BeLIeCTB 1 [TPOLUECCOB C TOUKH 3PEHHs OKHCIICHMSI-
BoccTanoBaAeHMs. COCTABACHHE YPaBHEHHH peariuil ¢ MOMOUIBIO
METO/MA NEeKTPOHHOro banaxca. ObbscHeHHe 3aBHCHMOCTH
CKOPOCTH XHMHUECKOH peakuy M NOJIOKEHHs XMMHYECKOro
DABHOBECHS OT PA3THYHLIX (PAKTOPOB.

XuMuyecKkui
IKCTICPUMEHT

BbInONHEHHE XMMIYECKOr0 KCIEPUMEHTA B ITOJIHOM COOTBETCTBHH €
npasunamu desonacHocTu. Hadmonenue, puxkcanus 1 onucasue
PE3YILTATOR NPOBEAEHHOIO IKCIIEPUMEHTA.

XuMuueckas
wHHOpMAIIH

ITposeaenue caMOCTOATEALHONO NOMCKA XUMUUECKOH HHPOPMALIMK H
HCMOJIB30OBAHHE PA3NHHHBIX HCTOMHUKOB(HAYUHOTO- MONYISPHBIX
W3AaHUI. KOMITBIOTEPHBIX Oa3 JaHHbINX. pecypcos VuTepHeta).
HMcronb3oBanue KOMILIOTEPHBLIX TEXHONOTHA A5 00paboTky U
nepeaadil NHMIHECKOH HH(OopMALiMyY 1 €€ NPeACTaBICHHs B PasIHYHbIX
dopmax.

PacuéTte! no

Y CeTaHOBKA 3aBHCHUMOCTH MEILAY KAYeCTBEHHOM ¥ KOJIMUYEeCTReHHOH

XHAMHHUECKHUM -
CTOpPOHAM#{ XMMHYECKHX O0BEKTOR U HPOLIECCOB.
bopmynam u
Perienye pacyeTHBIX 3a/a4 110 XUMUUECKUM POpMYIaM ¥ YPaBHEHUSIM.
ypaBHEHUSIM
[IpodunsHoe u ~ . .
OOBACHEHHE XHMHUYECKHX SBNEHHUH, TIPOMCXOISIUIAX B IPUPOIE, OBITY ¢
npodeccHoHansEHO ' . g
SHATHMOE Ha IPOU3BOACTBE. ONPEAENEeHHE BO3ZMOKHOCTEN NPOTEKAHHS
& I\
XHUMUYECKHX MPEBPALIeHMi B pa3nuuHbiX yenosusx. Cobmonenue
COIepIKanKe pebpati P Y A

NPaBKA 3KOJCIHYECKH MPaMOTHOTO NMOBEIEHHS B OKPYKAKOWEH cpene.
Ouenka Bans s XHMHUECKOTO 3arpsa3HeHust OKPYIKaoLeH Cpels! Ha
OPranu3M YENOBEKA ¥ APYIHUE KNUBLIE OPraHH3MBL

Cobmoaenne npasia 6esonackoro odpamenust ¢ ropioMHMu 1
TOKCHUYHBIMH BEIECTRAMHU. 1a00PATOPHbBIM 00OPYIOBAHKEM.
HoaroToBka pacTROPOB 3analHON KONUEHTPALHH B O6ITY ¢ HA
OPOHIBOACTBLC. KPHTH HECKAS OLCHKa JOCTOBEPHOCTH XUM MYECKON
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6. YueOHO-MCTONMYCCKOE U MATCPHANBHO-TEXHUYCCKOE
obecnevenue padoueit nporpaMmMel yueOHOH AHCUNNINHDI

6.1. MaTtepuanbHO-TCXHHYCCKOE o0ecneueHe

Ocgoenne nporpammbl yaeOHo# uctmmanael OY L1121 Xumus B cneumans,HOCTH
OCYILECTBIASETCS B 11PO-

beccronanbHON 00pazoBaTENBHON OpraHU3auMy, peatu3yioulel 00pa3oBaTeNnbHyIO IPo-
rpaMmy cpenxero odiero odpaszoranus B npeienax ocsoeHus OO CTIO na Gaze ocHos-
Horo obiero oOpazoBaHns. B kabuHeTe NuMHH ¢ 1adopatopueit H 1aGopadHTcKoH KoMHaTOH,

B KOTOPOM HMEETCS BO3MOKHOCTL 00ecneunTs CBOOOAHBIA A0CTYN B MHTepHET BO BpeMs
y4eOHOIO 3aHATHSA M B NEPUOL BHEYUEOHOH ACATENBHOCTH 00 YUAIOLUIXCS,

[Nomewenne kabuxeTa vaosseTsopset TpedoBanuam CaHuTapHO-3NHIEMIOIOI HHECKUX
npasuft 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) 1 ocHameHO THIIOBBIM 000pyIOBAHUEM,
VKA3aHHBIM B HACTOSUMX TPEOOBAHHMAN. B TOM HHMCJIE CNEUMaTU3HPOBAHHON yueOHOH Medenpio
H CPEACTBAMU 0DYUEHHS. AOCTATOUHBIMU ANS BRITIONHEHHS TpeDOBAHUH K YPOBHIO MOATOTOBKH
o0 yuaommnXCs.

B xabuuere nmeercs mynsTuMenninoe 000pyaoBaHKe. MOCPEACTBOM KOTOPOro

VYACTHUKH 00Pa30BATENBHOrO NPOLECCa NMTPOCMATPHBAIOT BH3YATLHYIO HH(OPMaLHUIO

10 XHMMHM. CO3[AKOT NPE3eHTALNH. BUACOMATEPHATB! U T. M.

B coctas yueOHO-METOAMUECKOrO U MATEPHATBHO-TEXHHUECKOTO OCHALIeHHS KabuHeTa

XMMHH BXOJSIT:

Cronpl yuebuble — 15 WT., CTYAbS yueHuueckne -30 wt., vyedHas [0CKA MapkepHasl,
pabouee MeCcTO nperoaazarelist (CTOJ MPEernojaBaTens. Ty, KOMILIOTEPHbIH CTOM),
MEePCOHANBHLIM KOMIBIOTED (CHCTEMHLUT OJIOK. MOUHTOD. KIABMATYPA. MbILIKA).
BUICONPOEKTOP. JKpai. 0DOPYIOBAHHE W PEaKTHRLI A NpoBeaeHus nadopaTopHbiX padoT,
padouull CTON ANs pPOBEieHHs a00PATOPHBIN OBLITOB. NPHHYAHTENBHAS BLITSHKHAS
BEHTHIIALISA

MudopMalHOHHBIE CTEHALL:
[Mepuoanyeckas cuctema xumuueckux anementos JL.M. Menneneena
Tabmuna pactBopumocTH
OcHOBHBIC KJACChl HEOPraHMUECKHX BEIECTB
Oxpana Tyzna MpH NPOREAEHMM OIIBITOB
CUMBONBI XMMHHECKHX DEMEHTOR
Ofwas Suonorus
VmeeTes BubauoTe st GOHI. B KOTOPLIH BXOAIT VUESHUKH W yueOHO-METOANHECKH
xompnere (YMIK). KHMri Il 4TeHMS 10 NUMHH. PEKOMEHAOBAHNBIE WITH IO YLUEHHBIE U1
HCIONB30BAHUS B IPOYECCHORATBHBIX 00Pa30BATENLHBIX OPraHy3alMIX, PEaii3YIOILHX
obpazoBareneuyo nporpaMmMy cpearero obuiero obpazosanus 8 npeaenax ocsoenus OINOT]
CITO na 6aze ocHoBHOro 0Guiero ofpa3oBanus.
B npouecce ocpoenysa nporpammel yuedHoi ancuuninnsl OY/J1.12.1 Xumus B crienHalbHOCTH
CTYAGHTBI MMEIOT
BO3MOXHOCTS padoThl B dfeKTpoHHOM Ounbanorexe DBC (paborta ¢ 2IEKTPOHHBIMY KHUTAMH,
MPaKTHKYMaMi, TECTaMM )



0.2.Y4ebuo-meroanyeckoe obecneucHue
Hepeuenb peroMenayeMbIX H3AANNIT, METOAHYECKOTT JIHTEPATYPHL It APYTHX HCTOMHIKOB.

JIureparypa aas cryaeuros:
OcHoBHasL:

Fatpueasn O. C. 2017 r. Xmys: yueSnnk 45 CTyA. yupexaenuit cpea. npod. obpasosanus /
Fadpuensue O. C., Octpoymon M. . - 12-e u3n.. crep. - M.: M3natensekuil ieHTp « AKageMusy
2014.~336 c., (16) 1. us. ui.

>

].10 TMONHHUTENLHA:

Epoxwui IOM.. Kosaresa H.E. Xyns s npodeccuii 1 cneuraibHOCTed TEXHHUECKOro U
€CTECTBEHHO-HAYHHOr0 npodunell. Yuebuuk. Mazaresscxknil uentp «Axanemus» 2016r.-496¢.

DAEKTPOHHAs BEPCHSL:

Huroneeruin, A. b, Xvimus © yuebnux u npaxtukym g CHO / 4. 5. Huxoascxuii, A. B, Cysopos.
— 2-e w31, nepepad. u gon. — M. : Mzaarenscrso [Opaifr, 2017, — 507 ¢. — (Cepus
[TpodeccuoHansroe obpaszosanne).

https://biblio-online.ru/viewer/9C43BEGF-1093-4551-BB03-DA86598C10ABpage/1



Jlwrepatypa gnst npenoaasarens:

Genepanprpii 3akon 01 29.11.2012 Ne 273-13 «O6 obpazosanuu 8 Poccuiickoii Genepauuuy.
[Tpukas Munuctepctra obpazosanus u nayks PO or 17.05.2012 No 413 «O6 yreepinenuu
(benepanbrOro rocynapcTBeHROro 06pa3zoBaTELHOr0 CTAHAAPTA CPEAHEro (IONHOr0) ofiwero
00pazoBaHus»

[puxas Munmcrepersa obpasosanus v Hayku PO o1 29.12.2014 Ne 1645 «O Brecenuy n3me-
nenni 8 [pukas Mununcrepersa obpazosanus u Hayku PO o1 17.05.2012 Ne 413 “06
YTBEPIKIACHNH (PEAEPATLHOTO TOCYAAPCTBEHHOr0 06PA30BATENBHONO CTAHAPTA CPEAHErO
(nonnoro) obuero odpazosanns ».

[Tnewmo JlenapramenTa rocynapeTsen ol NOJAUTHKE B chepe NOArOTOBKH paboumx KaapoB #
A0 Munnobprayku Poceun 01 17.03.2015 Ne 06-259 «Pexomennaiuu no opranusawuy nosyde
HUA CPEHEro 00uIero 06pasoBanus B IPEAesax 0CBOCHHS 00Pa3OBATENBHBIX MPOrPAMM
CPEHEro npodeccHonansHoro obpasosanns Ha §a3e OCHOBHOIO 0GIIEro O0PA30BAHUS C YUETOM
TpebOoBanKi (eAepPaNbHLIX rOCYAAPCTBEHHBIN 00PA30BATENBHBIX CTAHIAPTOR 1 NIOAYVUASMON
MPOMECCH I MM CAEUHATLHOCTH CPEAHErD NPOPECCHOHAIBLHOrO 06Pa30BaHHA».

Fadpuenan O. C., Jloicoga I I Xumust: KHUTa I8 npenojapatess: yueb.-MeTo1. nocobue. —
M., 2012.

Fabpuensn Q. C. u op. Xumust 15 npodecchit U ClelHatbHOCTEH TeXHHYECKOro npodus
(3MEeKTPOHHOE NPUTIOKEHIE).



6.3. Mudopmaunounoe odecneuenue
IimeeTcst BOIMOXHOCTE ¢8000AHOTO q0cTyna odyuaioumumes B IHTepHET B KOMIIBIOTEPHOM
Klacce, YuTanbHOM 3ane Oubnuorexs Bo BpemMs yueOHOro 3aHATHS U B IEPUO BHEYYEOHOH
ACATCNIBHOCTH IPH BLITTOJIHEHHH BI’IeayﬂHTOPHO?I CaMOCTOSTENLHON pa6OTEI M
HHANBUAYATIBHOTO NPOEKTA.

Hurepuer-pecypest

www. pvg. mk. ru (onumnuana «IToxopn BopoObeBn! ropsi»).

www, hemi. wallst. ru (O8pazoBaTenbHbli CaliT s IKOABHUKOB « XHMUSI» ).

www, alhimikov. net (OBpazopatensubiil caiiT Ang LIKOIBHUKOR).

www. chem. msu. su (InexTporuas GudRHOTEKA MO XMMHUH).

www. enauki. ru (MHTEepHET-U3NAHKEe s yuuTenel «EcrtecTBennble HayKu»).

www. 1september. ru (Metoanueckas razera «llepsoe centsabps»).

www. hvsh. ru (xypHan «XuMHs B ILIKOAEY ).

www. hij. ru Oxypran « XuUMHg 1 3KH3HbY ).

www. chemistry-chemists. com (2AeKTPOHHLIFH JKYPHAI «XUMUKH H XHMAS ).
www.feior.edu.ru (PeaeparnbHblit LEHTP HHOOPMAUMOHHO-00PA30BATE/IbHBIX PECYPCOB)
wwww.dic.academic.ru {Axagemir. CaoBapn U 3HUUKIONEINN )

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

www.globalteka.ru (I'nobanteka. ['nobanbhas 6nbnnoTEKAa HAYUHBIX PECYPCOB).
www.window.edu.ru (Eannoe okHO [ocTyna K 06pazoBaTesibHbIM pecypeam).
www.st-books.ru (JIvuas yuebuas nnteparypa).

www.school.edu.ru (Poccutickui o6pazosatenshslit nopTan. JoCTYMHOCTS, Ka4ecTBo,
3 PEKTHBHOCTE).

www, ru/book (nexTposHas GubmHoTEYHAS CHCTEMA).

www, school-collection. edu. ru (Eaunas konaexuus undposeix 00pa3oBaTeNbHEIX PECypCoB).



7. KoutTpoan v CHEHKa Pe3yAbTaTOB OCBOCHUS IHCHHUILIHHDBI

OueHka Ka4qecTBa OCBOCHMS CTyAeHTaMM Y4eOHOH AHMCUHMIUIMHBI OCYLIECTBISETCS B
[IPOLECCE TEKYLUErO KOHTPOS YCNEBAEMOCTH M NPOMEKYTOHHOR aTTECTALMU CTYAEHTOB.
Texyuwinf KOHTPOAL YCNEBACMOCTH CTYAECHTOR [TPOBOANTCS 110 BCEM BUAAM ayIHUTOPDHOH
¥ BHEAyIMTOPHOH €amMOCTOATENBLHON pPadOoThl CTYAEHTOB Ha OCHOBE pa3pabOoTaHHBIX
npernoaBarTeneM  OUEHOYHLIN MaTepPHafoB. a TaKke B COOTBETCTBUH ¢ IpadHKoM
BHYTPEHHErO  KOHMTPOJs. TeKyliMid  KOHTPONb  YCIIEBAEMOCTH  OCYHIECTBIISIETCS
npenojagareiies 3a cueT y4eGHOrNO BpeMeHH, OTBEHEHHOr0 Ha OCBoeHHE yueOHOM
OUCUMIIIMHBl KaK TPaAIULMOHHBIMU. TAK M MHHOBALMOHHLIMKH METOAAMH, BKIIOHAT
KOMIIBIOTEPHbBIE TEXHOIOTHH.

Bo sropom cemecTpe nOpoMeKyTOuHas — aTTeCTaUMst  NPOBOJAMTCS B
Jddepenuuposannoro  savera. Mroropas arrecrauusg o yuyebmolt  nMcuunmMHe
APOBOAMTCS B pamMKax TIPOMEKYTOUHONH aTTeCTallMK BO 2 CEMECTPe H OLEHHBAIOTCSH
PE3YALTATL YUEDHO AeATeNnbHOCTH CTyneHTa N0 Beel yuebHOR aucuurivHge.

DopMbl ¥ METOABI KOHTPOJS M OLEHKH Pe3VIhTaTOB OOYUCHMS AOIDKHBI MO3BONSTE

hopme

IPOBEPATDL ¥V CTYACHTOB KaueCTBO OCBOCHHS COACDKaHus D6}"~1€HH$§.

Ipeasernunie pe3yibLTarTnsl 0CBOCHH
AHCHITLH H I

Mopria 1 MCTO/AbI KOHTPOAR I OUEHKH
PE3YILTATOB 00YUeHHs

— = CHOPMUPOSINHOCTD
npecemAasIenull 0 MeCme XUl 6
COBPEMCHILOT HAVHTIOU RADIMUNE MU,
ROHUMANUE PONU XUMUL 6 POPMUPOGUIIL
KpY2030pa i (PYHRYUONAT610T
2PANOMHOCHTU HEAOGERU QL5 PEIICHLIS

HPDARMUYCCRLUX 340U

—— gaaoenue QCHOBORNOIAAIOU AT
XUMUUECCRUNMU NOHATITUANU, THEOPUANU,
SAROHAMU U 3UROHONCPHOCNIANMU, YBEPECHHOE
NONLB3OCUHLUE XUMUYECKOU l??(”:’pﬁ-'fl-{f'i()/IO("Z»NZl\i i

CUMBOIUKOU;

— = BAUOCCHUE OCHIOBHBIMU MCINOOUMU
HAYUHO20 NOZHAHUS, UCTIOA03VEeMbLMU §
XUMUL HUQAIOOCHUCAM. ONUCINEN,
USMEPEHUCM, IKCRCPUMEH IO, YMCHUE
0OPABAMBIBUNL, OOBACHSME PEIVILINUNIb
NPOBEOECIHHBIX ONBINOEG U OCACTL uIGO0bL,

POMOGHOCHL U CNOCODIOCTG RPUMCHAIND

-nabnodenue;
~WOHUIMOPUNE,

~OUENHRA MeMAMUYCCKUX pedepamos,
QORAGO0E!

~OUCHNU COOCPICANISE ROPIMGDOIUO
CmyoeHma;

~MONUMOPUIS 1 PCUMUNS GbITOCTIL
PURTNHILIY 6HO0E YNCOHOT OCstmeinnocmu,

-OUCHRU DPHeRIMUSHOCTN 1 Kayecmed
BHINOANECHUA YUEOHBIX 30004,

-nabalodenue 3a Hagoikamu pabomol 6
CHODAIBHBIX, ROPROPUMUCHBIX 1 TOKANbHBLX
UHDOPMAYUOHTIBIX CCMISX,

~OUCHRAU GLIROATCHUA,
3G MGOPHCCRUN 1 NPOCKIMNGIX PAdOm,

~OUCHRG Pabontal CMYOeHmea 1na
GOROTHIINCTHHBIX 3NN

~QUCHIRG PADONBL CIMYOCHNIA G CEMUNAPAX,

1«":’(36?‘1’()-i?j)(f]\'}??2{‘1’86’]\'2 X f\'()?/(/)L’])GleU/‘L\C




) OAUMPIUAOAN .
ACMOObl NO3HH S 1pL peueii

MPARMUYECKUX 3UUY, ~KROUMPOABLHAS PAGOMA, MeCMUpoBanHue,
Auehhepeniuposaniieill 3a4en;
— = COOPMUPOSUHHOCHIL YIEH

Oasams KOAUYECTGCHNBIC QUENnKY U
J?[)()ZB()’()()Z!HZ(? pacuentst RO XUMUYCCRNUM

POPATYACM U YPUGHEHUSIM,

—— QAaene HRACHAGNMU MEXTIURY
desonacnocni nPpU HCnOAL3I06AM LN

NXUMHHECKNUN CCHEeCnIE,

—— CPHOPAUPOGUNHOCING COOCMBENHOT
RO3UYUU MO OMHOUCHIIO K XUMUYCCROL
UHQOPMGYUL, NOIVHACIOU U3 PUSHBIX

UCIMOYHUKOG.




Ouenka MHAXBUAYATbHBIX 00pa30BaTENbHBIX JOCTIDKEHHH 10 PE3y/ibTaTaM TeKYHIEr0 KOHTPOLL
M IPOMEKYTOYHOI aTTecTalny NPOM3BOANTCA B COOTBETCTBUH C YHUBEPCAIbHON LIKAJIOH.

[TpouexT KoAMUeCTRBEHHAA OLEHKA MHIMBHAVANTBLHBIX 00pa30BaTeIbHBIX
PE3yALTATHBHOCTH JOCTUIKEHMH
(MpasublbIX OTBETOB) | Gapn(oTMmeTKA) pepbanbHbIA aHanor IHXOTOMUYECKAs
LKA
86-100 S5 OTHYUHO «384TEHOY
71-85 4 XOPOLLO
51-70 3 YAOBJICTBOPUTEABHO
50 u mMeHee 2 HEYIOBNETBOPUTENBHO | «HE 3a4YTECHOY
7

He ripuctynumn K
BBITIOJIHEHHUIO

HEYAOBJICTBOPUTENLHO

{HE 3a4YTCHO»




Peueusus

Ha pabouyro nporpaMmy yuebHOM AHCUMUITNHHbI
« XM S
0azoBas NOAroTOBKA NPO(GECCHOHATLHOTO 06Pa30BAHHS

ABTOD nporpamMmbl: Axumosa C.A .- npenogasares BpsaHckoro dunuana [MTYTIC

Pabouas nporpamma no nanHoR AuCHMITMHEE pazpaboTaHa B COOTRETCTRUHM C TpeOOBaHUAMH
PenepanbHOro roCy1apcTBEHHOTO 06Pa30BATENLHOIO CTaHIapTa CPEJHErO NPOPECCHOHANBHOTO
00pazoRaHus. B CTpYKType mporpaMMe! TOATOTOBKH CHELUANNCTOR CpeaHEero 3BeHa yuebuas
AUCLUILTAHE «XUMHUA» OTHOCHTCS K 0a30BOH AMCHMILIHHAPHONK 06pa3oBaTeNBLHOM NIOATOTORKE,

PaGouas nporpamma yueGHol THCLHITIHEB! «XUMMUS» COCTOHT U3 CHENYIOIIUX PA3AEIOB:

- MMOSICHUTENILHA S 3ATTUCKA 5

1 OBLIAS XAPA KTVEPI/ICTHKA YYEBHOW JUCUMNAWHbBI;

2 MECTO YYEBHOWM JMCUMNIHHbBI B‘YHEBHOM TJTAHE;

3 PE3YJILTATHI OCBOEHMHFI YHYEBHOW AMCLMITNTMHBL:

4 COOEPHKAHKWE YUYEBHOM IMCLUMIIMHbLL:

5. TEMATHYECKOE NNAHWUPOBAHME.

5.1 Temaruuecknit nuan yaeBHoOH AHCLINAHELI;

5.2 XapaxkTepHcTHKa OCHOBHbBIX BHAOB yueGHOPH NeATeNbHOCTH CTYONEHTOR: .

0. VLIEBHOmMETOI{I(JILIECKOE W MATEPUATILHO-TEXHUYECKOE OBECTIEYEHME PABOYEHN
MPOrPAMMB] VUEBHOW AHCLIMITIMH LI

6.1 MaTepuansno-TexHnueckoe ofecneuetie:

6.2 Yuebuo-meroanueckoe obecneueHne;

6.3 Mudopmawronnoe obecneuenne;

7. KOHTPOJIb ¥ OLUEHKA PE3VJILTATOB OCBOEHWS IMCLIMIIIUHDL.

B nmacnopre nporpammer chopMyTHpoBaHBl ey U 325241 OCBOCHHS JUCUMIINIHHEBI, HANPABIICHHEbIE
Ha oBAaneHHe o0yqalowunMes 00UINMHY KOMITETEHUUSIMH.

JlaHHoe KONMYeCTBO YacoB. BLIACACHHOE HA OCBOEHUE Y4IEOHON NMCLUTUTHHDL, TO3BONUT:

- chOpMUPOBATD Y 00YUAIOLIHXCST HEOBXOANMbBIE OBLIME 1 NpOQECCHOHATILHBIE KOMITETEHLIUH.

- TOYUHTb HEOOXOMMMBIE 3HAHUS H YMEHHS, KOTOPBIE MOKHO OPUMEHHTE B JajlbHEeHIUIEM Ha
PaKTHKE,

Tematuvecknii nitan umeer ontumansLoe pPacnpenesCHHE YacoB MO pasaesiaM u TeMaM 1o O4HOH
(opme obyuenns, B COOTBETCTRUM ¢ yUeGHBIM [1aHOM.

Keoxnpiit paznen nporpammb oTpaskaer TEMATHKY 1 BONPOCHL. MO3BOJAIOLME B [TOJIHOM 00beMe,
M3YIATH HEOOXOMMMBIN TEOPETHUECKHUIT MaTepHar. [lpopenenne nabopaTopHsix 3aHgTHI.
IPEXYCMOTPEHHBIX palouel porpamMMoit. NO3BOASIOT 3aKPEnHTS TCOPETHUECKUE IHAHUS,
NpHOOPETERHbIE TP M3YUEHUH M JAHHON AUCUMILIHHDL.

Cozmeprxanne pabouell nporpamMmel yueBHON AMCIMIA D] COOTBETCTBYET TpeOoBaHMuIM
DeaepantHOro rocy1apcTBEHHON0 06Pa30BATEALHOMO CTanaapTa CpeaHero NpoheccuOHaILHOrO
00pazoBaHusl 10 BCEM CMEUHANBHOCTIM,

Usyqenne nannol qucuunings crocoOCTBYET 3 GeKTHBHON N KAYECTBEHHOMN TOATOTOBKE
MOJIONBIX CCNHANMCTOB 1S pabOThl Ha KENC3HOMOPOIKHOM Tpaucriopte. Pabouas nporpamMma
CONCPKUT MHHHMYM JIMTEPATY Pl HEOOXOANMOMN 151 M3yYeHHs AAHHON NHCIUTIINHbL.

Pazpaborannas nporpamma yueGHON AHCHUIANHbI COOTBETCTBYET TPEOOBAHHEM ITPOrPAMMBI
TIOATOTOBKH CNELHATNCTOR CPENHEro 3BeHa DenepaibHOro rocy AapeTBEHHOTO 00pa30BaTENsHOrO
CTaHAapTa 0 PEKOMEHAYETCS LISt UCTIONBb30BanNs B yHeBHOM Nporecce [p¥ MOArOTOBKE CTYAEHTOB 10
BCEM CHELHATBHOCTSIM.

PeuensenT: Jleonuenko A.B.
HoamnocTe, MecTo paboTe:;

Bpsauckudi punnan NICVIIC, Caasaterny’y - : :' ;,5' o, . //
A7 W/%W/Wefaw; 7 jﬁ
y ‘ . : . .




Pernensus

Ha pabouyto nporpammy y4eOHON AUCLMTUTUHEL
« XMW S»

0a30Bas MOArOTOBKA MPO(ECCHOHATBHOTO 00pa30BaHNA
AsTop nporpammsel: Axumona C.A.- iperronasarens bpsinckoro dunuana ITTVTIC

Pabouas nporpamMma o JaHHOK AMCLUIIIKHE pa3paboTaHa B COOTBETCTBUY ¢ TpeOOBAHUAMHE

GenepanbHoro rocy1apcTBEHHOT0 00Pa30BATeILHOTO CTAHIAPTA CPEAHEro NPo(ecCHOHAIBHOTO

00pazoBaHus O BCEM CNEHMANBHOCTAM. B CTpyKTYpe nporpaMMbl NOAMOTOBKH CIIELHATHCTOR

CPENHEro 3BeHA yuebHas AHCUHIUIMHA «XUMUS» OTHOCHTCS K MATEMATHUECKOMY U

€CTECTBEHHOHAYYHOMY LIMKITY (00s3aTenbHas IacTh).

Pabouas nporpamma y4eOHON IHCHUMTIMHB! «XHMUS» COCTOMT H3 CIEAYIOUIMX PA3AEIOB:

-MMOACHUTENbBHAS 3BATNTKMCKA .

1 OBUIAS XAPAK'QEPHCTHKA YHYEBHOW ANCIIMTTNIUHBL

2 MECTO YYEBHOMW JUCUMITJIMHBI E%'YLIEBHOM [UJTAHE;

3 PE3YJIIBTATBHI OCBOEHWSA YUEEHOM JHCUMTTIHHEIL,

4 COIEPKAHUE YYEBHOW JWMCHUITIIHHDI:

5. TEMATHUYECKOE MTNTAHWPOBAHME.

5.1 Temaruueckuii nnan yueSHOMN JMCUHILTHHBL

5.2 XapakTepucTrKa OCHOBHBIX BUEOB YUeSHODH AE8TENLHOCTH CTY AGHTOB;

6. V“IEBHO-METOI[I/!HECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEUEHWE PABOUEH
IPOTPAMMBbI VYEBHOW JUCLIMITIIUHbI;

6.1 MarepuansHo-TexHHuECKoe obecneueHue;

6.2 YuebHo-MeTonnueckoe obecneyerne;

6.3 Vinhopmaumonnoe ofecneuenie;

7. KOHTPOJIb M OLIEHKA PE3YAIBTATOB OCBOEHW JMCUMUIIJIMHLL

B nacnopTe nporpamMmbl cQOPMYIHPOBAHbBI LENH U 3aaYH OCBOEHHS JNMCUUITIHHLL
HAIllPaBNCHHbIE HA OBIANEHME ODYUAIOLWMXCS OOIUMY KOMIETEHLIMAMU.

Jannoe K0JMYecTBO YacoB, BBIACICHHOE HA OCBOEHHE YUeOHOM INCLHITINHDL, TO3BOINAT:

- ¢cpopMupOBaTh Y 00yHaOIMXCS HEOOX0ANMbIE 0BIIME U MPOPECCHOHATBHBIE KOMIICTEHIIAN.

- IONYYUTH HEOOXOAMMBIE 3HAHUS 1 YMEHUS, KOTOPbIE MOMKHO PUMEHHTH B AallbHelueM Ha

IIPaAKTHKE.

Temarnueckuit nnan yueOHON AMCLHIINEb] HMEET CASAYIOWIME PABAETBI U TEMBbI:

Paspen 1. Obuias v Heopranndeckas XUMHsL.

Tema 1.1. OcHoOBHBIE 3aKOHBI M ITOHATHSL.

Tema 1.2, Tlepuonuueckuit 3aK0H U NEPHOANYECKAS CHCTEMA XUMHUECKIX 3IEMEHTOR JIRZE
Menzeneesa.

Tema 1.3. Crpoenue BeusecTna.

Tema 1.4. Bona. Pacteopst. Dnexktponutiueckas JHCCOLIHALIS

Tema 1.5. Kiaccuuxaliis Heoprannuecknx COeaMHERU i X CBOICTBA.

Tema 1.6. Xumuueckue peaximu,

Tema 1.7. Metannet v HemeTanmsl,

Paznen 2. Opranuueckas xumus.

Tema 2.1. OCHOBHBIE OHATHS OPraHMHYECKOH XHMUM TEOPUS CTPOCHHUS OpraHuyecKux
COEAUHEHHN.

Tema 2.2, Yrnesonoposl 0 MX NpUPOAHLIE HCTOYHMKH,

Tema 2.3, Kucnopoaconepraiine OpraHuueckue CoeuHeHNs.

Tema 2.4. Azotconepkaliine 0praHuyecKue CoeIMHEeHNS. Honumepst

Temariuecknil nAan MMeeT ONTHMAILHOE PACTIPEAENEHUE YACOB 10 PA3AE]aM U TEMAM 10
0UHO#H opme 0OYUEHUSL. B COOTBETCTBUH C YUeBHBIM MIAHOM.



Kaasit pasnes mporpammb! 0TpaxaeT TEMaTUKY M BOTIPOCHL MO3BOISIOWIE, B [IOTHOM 06heME,
M3Y4HTh HeOOXOAMMBIH TeopeTnueckull marepuai. [Iposeaenne nabopaTopHbIX 3aHITHY,
NPeayCMOTPEHHBIX pabovel MporpaMMoi, MO3BOSIOT 38KPENUTL TEOPETHUECKUE 3HAHMS,
NpUOGPETEHHBIE IPH U3YUCHUN NAHHONR JUCIIHIIHHEL

Wsyderue nannHo# MUCLUMILTHEE! CIOCOBCTBYET Y3 (GEKTHBHON U KAUeCTBEHHOMN NOArOTOBKE
CHELHANHCTOB.

Pabouas nporpamMma COREPIKHT MIUHUMYM AHTEPATYPBI. HEOOXOAMMOI g U3YUCHHH
JUCUMTIIMHBL.

B nenom pazpadorannas pabouas nporpamMma yueGHON AUCHUNIAH «XUMUSY» COOTBETCTBYET
TpeOOBAHUSIM IPOTPaMMbI OATOTOBKH CTIEIHATIMCTOB CPEAHEr0 3BEHA DenepanbHOro
FOCYIapCTBEHHOTO 00PA30BATENBHOrO CTAHAAPTA CPEAHETO MTPO(MECCHOHANBHOTO
00pa3oBaHust,

PaspaboTannas nporpamma yuebHON IHCUHIUIHHD! PEKOMEHAYETCS MUl HCITOJIB30BaHUS B
Y4eOHOM TPOLieCcCe MIPH MOATOTOBKE 0OYHAOLMXCS O BCEM CENMATLHOCTSIM.

PeuensenT Bynartuukas E.M.
s MECTO PabOTHI:
ﬁ%@omxemoe npogeccuonansroe 06pasoBaTensHoe YUpPeKALHHE
R RYINENT] .
i3 iﬁ%ggif@ﬂ()p@hl—lblﬂ TEXHMUKYM». TIPENOAaBATE .
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JIMCT U3MEHEHWI U JIOTTOJTHEHWHM, BHOCUMBIX B PABOUYYIO TTPOI'PAMMY

Howmep [ata BHecenus Iepeuens 1 cofepKaHue OTKOPPEKTUPOBAHHEIX PAEIOB OHO # roaIuch Juia,
U3MEHEHUH U3MEHEeHUH paboyell mporpamMmsl BHECIUETO U3MEHEHUS]




