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Honcnureapuan 3anucKa

[Tporpamma ofueobpazopatensHoi yueOHON AHCHMIUIHIE! XHMHS B CHCUMATbHROCTH
NpenHazHavuena A8 H3YUeHHs XHMUH B TPO(PEcCHOHaNbHBIX 00pa30BaTEeNBHBIX OpraHi-
zanusix CIIO, peanu3zyonix obpa3opaTenbHYIO NPorpamMMy CpeiHero 0dwero
obpazoBanyg B NPEALaN OCBOCHH OCHOBHON npodeccHonaibioll 06pasosaTenbHOH
nporpammsl CITO (OTTOIT CHO) na dasze ocHoBHOrO 00LIEro 00pa3oBarus NpH
MOArOTOBKE KBAMH(PHLMPOBAHHLIX pabouMX. CAYKALIMX H CIIELMATHCTOB CPERHETO
3BEHA.

Pabouas nporpamma yueOHOH (HMCUHITAHHB] pa3paboTasa B COOTBETCTBHH CO
CACAYIOUIMMM HOPMATHRBHBIMH AOKYMEHTAMHU:

denepanbHBIM FOCY LAPCTBEHHLIM 00pa3oBaTelLHbIM cTanaapToM (nanee OIOC)
cpejrero obuiero obpasosansd (nanee COO). yTs. nprkazom MunoOprayku Poccun ot
17 mast 2012 1. Ne 413 B pex. npukaza Munobpuaykn Poccny o1 29.12.2014 No 16453;
DepepanbHpiM FOCY AaPCTBEHIILIM 00pa30BaTENbLHLIM CTAHAAPTOM CPEAHEr0
npodeccoHanbHoro 00pasopaiis ro cneunansiocty 08.02.10 CrpourenseTso
KENEIHBIX JOPOT. NYTh H NYTEBOE X034icTBO yTB. npukazom Munobpuayiui Poccuu ot
22.04.2014 r. Ne388:

nuebMoM Muuodpuayku Pocenw o1 17.03.2015 1. No 06-259 O gopaborannnbix
PEKOMEHAAUMSAX M0 OPraHU3ailiH TOAVIEHIS CpeiHero oduero odbpa3osarust B
Apeaenax OCBOEHHS 0OPA30BATENLHLIN NPOTPAMM CPEAMEro NpohecCHOHATLHOTO
oOpazosanug Ha 0a3e 0CHORHOrO 0dULero 00PA30BAHKS,

yuebubiv mnanom g creunansHocti 08.02.10 CrpouTenbeTBo JKEAe3HbIX ZOPOT.
OYTBE W IYTEBOE NO3SMCTBO

paspsacHeHnaMH JenapraMesTa rocy1apcTBEHHOM NOJHTHKH B 00pazoBanmn
Murobpurayxku Poccru 01 27.10.2009 r. 1o (pOpMHPOBAHHIO NPHMEPHBIX [TPOrPaMM
yueBHbIX AHCUMANNHE HAYANBHOTO MPOECCHOHATBLHOTO U CPEAHErD
npodeccuonanbHoro 0bpazopatns Ha 0cHOBe (DeaepanbHbIX rOCYAapCTBEHHBIX
00pa30BATEABHLIN CTAHAAPTOB HAYAALHOTO NPO(ECCHOHANLHOIO U CPeaHero
npodeccHonans,Horo odpazoBaHms:

npuMepHoit nporpamMyoll o0weodpazosaTeabHOl NOArOTOBKH yUeOHON AUCIMILITAHE]
XHUMHs A7 NPOHECcCHOHANBHBIX 00PaZOoBATENbHBIN OPraHn3aluil, pekoMEHA0BAHHOI
(DenepanbHbIM FOCYAAPCTBEHHBIM ABTOHOMHBIM VupexaeHuem Penepanbubili WHCTUTYT
passutThs oOpazosanns (PIAY OUPO) B kauecTse NPHMEPHOIT NPOrPaMMbl A1
peanuzalnn 0CHOBHOM mpodeccronannioil obpasoraresnuoil nporpavael CT1O na Hase
OCHOBHOTO OOLUEr0 00pa30Balisg ¢ NOAYUCHHEM CPEAHErO 00Wero odpazoBaHus
(nportokon Ne 3 o1 21 woas 2015 r.. peructpaiontsiii Homep petienstn 377 ot 23
wions 2015 ro LAY (DUPO).

[Iporpamma obuieobpazoBatennroif yineSuol tucuuruebl XuMus NpeaHa3Hadesa
AN M3YHEHHS XHMHIK B TpodeccHoRansHbix obpazosarelibhsix opranusanusx CI10,
peanH3yIOWHX 00pazoBaTENLHYIO NPOrpamMmMy cpeaHero oduiero obpazosanus B
npeaenax

OCBOSHMS OCHOBHOMN npodeccuonansHON obpasosarensHoit nporpammer CITO (OITOIT
Cl1O) na 6aze ocnosrOro 0OwWero 06PA3OBAHMS NPH NOArOTOBKE KBATH(UIHPOBAHHEIX
paGoumN. CYIKALIAN, CINEHHATHCTOR CPEUIETO 3BeHa.

Hporpamata paspadoTana na ocnose tpedosanii OFOC cpeanero oduero
obpazosaKusl,

MTPEABLABISEMBIX K CTPYKTYPE. COACPIKAHHIO U PE3VALTATAM OCBOEHHA YueGHOI]
JTHCUHITAN-

HbI XH:\'!HF!. B COOTRCTCTRMH C PEI\'O;\IL‘?{'l,{[Lil_[I’ISI;\‘IH O OPradi3aidy [TONYUCH U

epeaniero obuero odpazosalns B NPCICAaN 0CBOCHIsE 00PAZOBATCALILIN NPOrPAMM
CPEIHEro NPOYECCHOHANBLHOT0 00PA3oBaHH Ha 0a3ze OCHOBHOTO O0LIEro 0Bpa3oBaHus ¢
yHeTom TpeboBanuii (enepanbHLIX rocyRapeTBEHHbIN 06Pa30BATENLHBIX CTAHAAPTOB U



MOJIYYAEMOH MTPOMECCHU WK CNEUHATBEHOCTH CPEHENO TPO(PECCHOHANBHOIO
obBpazopanus (1cbMO JlernapraMeHTa rocy iapeTBeHHON NOAUTHKK B Cepe NoAroTOBKH
padouux kaapos u A0 MunoSpraykn Pocenu o1 17.03.2015 Ne 06-259).

Conepixanne nporpamMmbl XuMust HanpapieHo Ha JOCTHKEHHE CIIeNYIOWKX ueeii:

* popmupoBanie v o0yUaIOmIKNCs YMEHHSL OLIEHHBATE 3HAUHMOCTh XUMHUECKOT0 3Ha-
HMS U KQOKAOTO HCAOREKA:

* (POPMHPOBAHHC v OOVHAIOWHNCS HEAOCTHOTO NPEACTABACHIS O MHPE H POIH XMMHH
B CO3AAHWH COBPEMEHHOMN €CTECTREHHO-HAYHHON KAPTHHBI MUPa; YMEHUS OOBICHATh
OOBEKTE! M NPOLECCH! OKPYIKAIOLIEN AeHCTBUTEABHOCTY: NNIPUPOLHOH, COUMANbHOH,
KyJABTYPHON, TEXHHUYECCKOH CPeabl, —~ HCIONbB3YS U 3TOTO XHMUYECKHE 3HAHHS;

* pa3suTHEe y 00yualomuxes ymMeHnil pazanyars GakThi M OUSHKH. CPaBHUBATS OUe-
HOUYHbIE BBIBOALL. BHACTH MX CBA3L ¢ KPHTEPHSMH OLUEHOK U CBS3b KPHUTEPHER C
OrnpeneNnieHHoN creTeMolt esHocTel. popMyanpoBaTs U 0OOCHOBLIBATE CODCTBEHHYIO
NO3MUHIO;

* puoBpeTeHe O0YUAIOIIMMHCS ONbLITA PA3HOOOPA3HON AESTE/IBHOCTH. TO3HAHNS

M CaMOTIO3HAH ML KAIOUEBbIX HABLIKOB. HMCIOMIMX YHHBEPCAALHOC 3HAUCHHE [UTs
Pa3IMUHLIN BHAOB ACHTEILHOCTH {HABBIKOB PEIHCHMS TIPOGIEN. NPHHSTHS pelie-
HUH, ToKcKa, anamza 1 00padoTKK MHPOPMALMK, KOMMYHUKATHBHBIX HABBIKOB,
HaBBIKOB H3MEPEHHUI. COTPYAHHHECTRA. He30NacHoro odpalleH s ¢ BEUIECTBAMH B
MOBCEAHEBHON KU3HN).

B mporpamyy BKIIOUEHO COAEPKAHHE. HANPaRIeHHoe Ha OPMHPOBAHHE ¥ CTYACHTOB
KoMIeTenu i, neodxoamMbix aaa kauectsennoro ocpoenus QIO CIO na Gase
OCHOBHOTO 001Ero 00PA3OBAHIS C IIOAYUCHHEN CPe/IHero obuero abpazosanus:
NpOrpaMMbl NOATOTOBKH KBaAHQHUIMPOBAHHLIX pabounX. CHYKALKX, TPOrPamMMbl
00AroTOBKH crneunanucton cpearcero ssena (HITKPC. TITTCC3).

Pabouas nporpamaa yuedHoll ancunriininl XUMHS ABIIETCS OCHOBOM U1
npodeccuonanbipie 00pazoBaTeNlbHLIC OPraHU3alMK. peann3yiomne obpa3oBaTeNbHyio
nporpamMy cpeinero oduero odpazosanus B npeaenax ocsoenus OITOIT CTIO na baze
OCHOBHOIO 0BLIEr0 00pa30Banis. YTOUHSHOT COAepKanme yueOHOro Matepuaa.
NOCACAOBATENLHOCTL €0 H3YICHHS. pacipeacicHue yuedHbIX Yacos. TeMaTHKy
pedepaToB. BHAbl CAMOCTOATEABHBLIX PABQT, YUHTLIBAS CrIeUM(BUKY porpaMm
MOATOTOBKH KBAIH(MUHPOBAHHBIN PadOUHX, CAYKALMX H CIEUHANTHCTOR CPEAHErO
3BEHA, 0CBaUBaeMOil Mpodecct HIH CeHATbIIOCTH,

[Mporpamaia MOXKET HCTIOABL3OBATHCS APYIHMI (1PODECCHOHAILHBIMU 0DPA30OBATENbHbI-
MH OPraHM3aisIM i, PEayM3VIOIMAIH 00PA30BATEALIVIO TPOrPAMMY cpeiHero obuiero
obpazosanms B npezeaax ocsoerus OUOIT CHO na Gaze octiorioro obuiero
ofpazoBanus

(TTMKPCUTITICCS).

B cootseretniin ¢ tpebosanuann G@IOC COO obyyaioiunecs, nonyyalomne cpearee
obiuee 0OpazoBaniie. HA NEPBOM KYPCe BLITOMHAIOT HHARBHAYATBHEIN IPOEKT B paMKax
YUeOHOTO BpeMeHH. OTBEACHHOTO yuelHbIM NAaHOM HA BHEAYAMTOPHYIO
CaMoCTOATENbHYIO PaboTy. MuansuayanbHeli npoexT npeacTasiser coboit ocobyro
(popmy opranu3zalim AeSITELHOCTH 00yUaonuxes (yuebHOe HCCHeN0RaHUE MK
yueOHbIH npoeKT).
[TpoexTHas nesTenLHOCTs HanpaBieHa na pa3BuTHe ¥ 0Byuarouerocs:
— HaBLIKOB KOMMYHHKATHBHOM, VHeOHO-HCCICAOBATEILCKON ACATEALHOCTH.
KPHTHYECKOrO MbILITICH S,
~  CHOCOOHOCTEH K MHHOBALHOHHON, AHAMUTHIECKON. TBOPUECKOH.
HHTENNEKTYANBHON ACITCALHOCTH
—  HABLIKOB ITPOCKTHOR AEATEALHOCTH. A TAKIKE CAMOCTOATENILHOTO MPUMEHEHMS
MPHOGPETEHHBIX 3HAHKIT B CNOCOGOB ACHCTBHA NPH PELUSHHM PaBIMYHBIX



3a1ad, HCoAb3YS 3HAHHS OJHOIO Ml HECKOJIBKHX YUEOHBIX NPeAMETOB HITH
NpeaAMeTHBIX 0bNIacTei;

—  CrOCOOHOCTH NOCTAIOBKH LENH H GOPMYTMPOBAHMS THIIOTE3b! HCCHEN0BAHN
NAAHUPOBANNS padOTLl. 0TOOpa 1 HHTCPIIPETAlH HEOONOANMOI]
HEPOPMALKH. CTPYKTYPHPOBAHUS aPrYMCHTALIMK PE3YILTATOB MCCAE0BAHKS
Ha OCHOBE COOPAHHDBIN JAHHbIX. TPE3CHTAUMM PE3YILTATOB.

Mrunusnnyansupii mpoexT JonKeH ObITh NPEICTABIEH B BUE 3aBEPIIEHHOr0 yHeBHOro
HCCNIEAOBAHMS HITH Pa3padoTaAHHOrO NPoeKTa: HHPOPMALIMOHHOI0, TBOPUECKOTO,
COLUAAILHOIO. NPHKAALHOIO. HHHOBALHOHHOIO. KOHCTPYKTOPCKOTO. HHKEHEPHOTO.
Padouas nporpasya no vaednoil cignizinue Xunis 08eCreuuBacT BeUI0MHEHHE
CTYACHTAMM HIAMBIAVAALHOTO TPOCKTA B COOTBETCTBHM ¢ BLIOPANHON B pamKax
AaHHOH yueDHON AHCUMILIHHLL TeMaTHKOI B 11000H H3Bpannoll 001acTH 1eATeNbHOCTH
(1o3naBaTenLHOH, NPAKTHICCKOI. YUeBUO-HCCae10BaTEeNbCKON. COLUATbHOM,
XYLOMECTBCHHO-TBOPUECKON, HHON), KOTOPBIH BRITONHACTCS 00YYaOMIMMCS
CAMOCTOSITENLHO BO BHE YueBHOE BPEMS IO PYKOBOACTBOM IPENONABATENS MO
BBEIOPAHHON H3 MPOrPAMMBI WL [1PEATOKEHHON CTYIEHTOM TEME.

ITporpasva MOKeT MCnoaL30BaTLeS APYTHMI APO(ECCHOHATLHBLIMY 0BPA30BATENbHbi-
MK OPrasi3aliigMi. Peann3yionHAz i 00Pa3oBaTebHYIO POrpaMMy CpenHero obLIero
obpasosanns B npeneiax ocgoeHns OTTOI CIO ua Haze ocHOBHOIO 06uEro
obpazosans ([TTKPC. [TTTCC3).
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1. O6mas xapakrepucrura yHueOHo IHCHUILIHHDI

YuebHas AUCUMILUIHNHEG OTHOCKHTCS K NPEAMETHOH 00nacTh «ECTeCTBEHHbIE HAYKNY.

IMayuenne npeamerHoil obnacti «EctecTennbie Hayku» obecneunBaeT:

- ¢POPMHPOBAHHOCTL OCHOR LIEJOCTHON HayuHOH KapTHHBI MUPA;

-(DOPMHUPOBAHUE MOHUMAHMS B3AHMOCBI3H W B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
CPOPMUPOBAHIOCTL NMOHMUMaHWs, BIMIHUS €CTECTREHHBIX HAYK Ha OKPYI/KAKUIYIO CPedy,
SKOHOMHUECKYIO. TEXHOMOTHUCCKYIO. COUMATbHYIO M 3THUECKYIO c(epbl AeSTeNbHOCTH
UeJIOBeKa:

-CO3aHME YCJOBHMH [JIst PA3BHTHI HaBLIKOB yHeOHOH. IPOSKTHO-HCCIIEAOBATENBECKOH.
TBOPYECKOH AEATEALHOCTH, MOTHBALHN O0YIAIOLLMXCA K CAMOPA3BUTHIO;

-COPMHPOBAHHOCTEL YMEHHI AHAAW3MPOBATE, OLUCHUBATb. IPOBEPITH HA jJIOCTOBEPHOCTH
1 0000IAaTE HaYHH VIO HHMOPMAIHIO:

-C(POPMHUPOBAHHOCTL  HABBLIKOB  Oe3onaciiol  padoTul  BO  BpeMsi  MPOEKTHO-
MCCNEN0BATENLCKON M IKCNEPHMEHTAABHON  ACSTENBHOCTH. NPU  HCHOJAL30BAHUM
nabopaTopHoro obopynoBanus.

Xumus — 3TO Hayka O BELeCTBAX. HMX COCTABE W CTPOCHWE, CBOUCTBAX W
[PEBPALICHUSX. 3HAYEeHUWU XHMHUCCKHX BElJEeCTB, MaTepHaNioB ¥  TNPOLECCOB B
MPaKTHUCCKO neaTennuocTu uesopexa. Conepwanue odiweobpasonatenbHoil yuebHOM
JUCLMIUIMHLL «XHMHS 8 CINCUHAIBHOCTHY HANPABICHO HA YCBOSHHE ODYUaiOLIMMUCS
OCHOBHBIX MOHATHIL. 3aKOHOB M TEOPHH XUMHM: OBNANEHHE YMEHUAMH HabIIomarh
XHMHYECKHE SBACHHS. NTPOBOAMTE NHMHUUYECKHUH IKCIEPUMEHT. MPOU3BOAHTEL pacyerhl Ha
OCHOBE XMMMUYECKHX (DOPMYIT BELUECTR M YPABHCHHN XUMHUECKHAX peakiiui.

B niponecce m3yuenns XunMny y 06yUaIOLMXCS PAZBUBAIOTCS MTO3HABATENLHEIE
HHTEPECH! B HHTEANCKTYAILHDIE CHOCOOHOCTH. TOTPEOHOCTH B CAMOCTOATEALHOM
npuolperenns 3Hanii N0 XHMHH B COOTBETCTBHM C BOZHUKAIOLIMMH JKH3HEH HBIMH
npodNEMAaMH. BOCIIHTLIBAETCS DEPEKHOE OTHOLIEHUS K TPUPOIE. NOHMMAHHE 310POBOTO
0bpa3za »xn3Hu. HeOONOAMMOCTH NPEAVTIPEAICHNS SBACHUN. HAHOCSILMUX BPE 310POBLIO U
OKpyatoweit cpene. Oun 0CBAHBAIOT NMPHEMbI FPAMOTHOTO. 5e3011aCHOr0 HCNOML30BAHKS
XUMHUECKHN BEWECTB 1 MAaTEPUATOB. MPHMEHAEMbIX B OBITY. CEIALCKOM XO38HCTBE W HA
nponspoAcTse. [pu crpyrrypuposatny cojepkanis 0dieodpazopatensholi yueduoi
JMCUMIAMHD] A0 NPOPECCHOHAABHBLIX 00PA3OBATEABHLIN OPrai3ani, peann3yIoummx
00pa30BaTEIbHYIO MPOrpamMMy cpeauero obuero odpa3oBaniis B peaenax OCBOeHMS
OTIOI CHO na 6aze ocHoBHOrO 00L1Ero 0BPa30BAHNS, YUNTLIBATACE OO BEKTURHAS
peanbHOCTb — HeDOALINOM 0DBEM HACOB. OTMVIUEHHBIX HA U3YUEHHE XMUMHH 1
CTPEMIEHHE MAKCHMAIBLHO COOTBETCTBO- BATh MAEsAM pazsuBatoulero obyuenus. [Tosromy
TEOPETHHECKHE BOTIPOCH MAKCHMANBLHO CMELICHbI K HAYATY H3VUSHUS QHCLHUINMHEL, C TeM
HTOOB! NOCAEAYIOIN I (HAKTHICCKHTT MATCPHAT PACCMATPUBATCH HA OCHOBE H3YUEHHbBIX
TEOPUH.

Peannzanms AeAyYKTHBHOTO NOANOAE K H3YUECHIIO XUMHHK CNOCOBCTBYET PA3BUTHIO TAKHX
JIOTHUECKHUX OMEPALHH MBILUIICHHNA, KAK aHand3 ¥ CHHTEe3, 0000IIEHHE W KOHKPETH3ALHSL.
CPAaBHEHNE H aHANOIHA, CHCTEMATH3ALMA B KNacCHPHKaLns u ap.

Mayuenne Xuamui 8 npodeccHoHanbibix 08pa30BaTeNbHLIN OPraHU3aLlHaX.
peanusyio OTIOIT CITO na Gase ocionnoro obuero oGpazoBanng. HMEST CBOU
OCOOCHHOCTH B 3aBHCHMOCTH OT NPOGUAs PodGeccHOHATEHOr0 0bpa3oBaHiss. JTo
BRIDAIKACTCA B COACPIKAHHM OOYUCHHSA. KOJIHHECTBE HYACOB. BLUIEAAEMBIX HA H3YUEHHE
OTACNBLHBIN TEM fIPOTPAMMbL ITYOHHE HX OCBOEHHA 00YUYaIOILMMUCS, 00BEME U XapaKkTepe
MPAKTHIECKUX 3aHATHIH, BHAAX BHEAYAHTOPHON caMOCTOSTENBHON paboTht CTYIEHTOB.

[pn ocsoennu Quas npodecconansHoOro o6pazoBaMus XHMHSL M3YYACTCS HA GA30BOM
yposue OI'OC npodeccuit CIMO un cneumansuocredt CIIO €CTECTBEHHO-HAYYHOTO
npocpeiHero oduiero odpasosauus. rnpu ocsoeHui npodeccnit CIIO u creunanbuocTei
CIO Texunyeckoro npoguns 11podheccuoHanbHOr0 06PA3ORBAHHS XHMHUSL u3yuaetcs fosee
yrirybnerno kax npodunepras yuebuas nicuunausa. [Ipun ocsoennu npodeccuii CIIO u
crniewmasbnocteii CIMO - counannuo-msxonovnueckoro npoduns. cnenuansuoctein CITO
FYMAHUTAPHOTO  1MPOMUIS  PACCMATPHBACTCS  NHMHUECKHN  KOMIOHEHT eCTECTBeHHO-



Hay4yHOro o0pazoBamud B ApeAenax M3yueHHs yueOHOH AUCUMNAHHBL «ECTeCcTBO3HAHHEN

npeamveTHol obnact «Ectectennsie nayku» PLOC cpenrero obuero obpazosaHus.,
Crnenmdura H3yUeHHS XHMMH [PH  OBNAASHHH MpO(EcCHsMYU M CHeLHalbHOCTSIMH
TEXHHMYECKOI0 Ipoduna oTpaxena B Kaxaol Tteme pasaena «Cozepikanne yueOHOH
AUCUMTUINHBED B pyOpuke «llpoQuibHble M NpO(ECCHOHANBHO 3HAUMMBIC 3JIEMEHTH
CO,ﬂep')KaHi’Iﬂ)).
DTOT KOMNOHMEHT DEAIH3yeTcs IpH  MHIUBHAYAILHONW  CaMOCTOATENbHON  paboTe
obyuatomnxcs (Hanucanuu pedepaTon. HOATOTOBKE COOOWIEHKH, 3alMTE NpPOEKTOB), B
npoueccce yueOHOH NEATENLHOCTH MOA PYKOROACTBOM Nperoaasartens (BLITOTHEHNUH
XHMUUECKOT0 IKCTEPUMEHTA —ad0paTOPHbIX ONLITOR # MPaKTHUSCKUX paboT, pelueHuH
NPaKTHKOOPHEHTHPOBANHBIN PACUSTHBIX 32444 H T, JL.).
B conepranuy yyeOHOM IMCUMNIIHHB! A1 €CTECTBEHHO-HAYUHOTO npoduns npodec-
CHOMAJIBHO 3HAYMMBIN KOMMOHEHT HE BBIACNEH, TAK KAK BCE €ro COAEpmKaHUE SIBASETCS
NPO(GHUIBLHO OPHEHTHPOBAHHBIM I HOCHT TIPO(MECCHOHANLHO 3HAUMMBIA  Xapaktep. B
MPOLECCE MBYUEHMSA NHMHH TCOPCTHUCCKHC CBCJACHMS IOMOIMSIOTCI JACMOHCTPALUIMH.
1abOPATOPHBINKE ONLITAMI H IPAKTHUSCKHUAMI 32HITHSMHA, SHAUNTENLHOE MECTO OTBOIMTCS
NHMHYECKOMY KCHEpHUMenTy. OH OTKPLIBACT BO3ZMOKHOCTL (POPMUDPOBATE Y 00YHAIOHXCS
CneUHadbHbIe NPEAMETHLIC YMEHWA: padoTaTb € BELIECTBAMH, BBLITONHATL I[IPOCTBIE
XHUMHUECKHE ONBIThL. YUHTL 0E30MacHOMY ¥ IKOJIOIMUECKH PAMOTHOMY O0OpalUeHHIO ¢
BEINECTBAMH, MATEPHANANMH U pOUeccaMH B OBITY W HA MPOU3BOACTBE.

Has opraudsaumy sHeayAMTOPHON  camMOCTOATENLHOH — paBoThl  CTYHEHTOB,
ospagesatomnx  npodeccuamu  CITO  u  crneuwansuoctsivu  CIO  TexHuueckoro u
CCTECTBEHHO-HAYMHOTO  npoduiel  npodeccuonansHoro  06pasoBaHus. NpeacTaBieH
MPHMEPHBI nepeuens peepaTor(A0KAAL0B). HHAMBUAYALHBIX NPOEKTOB.

B npouecce uzyuenns xumMun BKHO GOPMUPOBATEL HHPOPMALMOHHYIO KOMIETEHTHOCTD
obyuatouurxes. [TosTomy npu oprannzanuu camMmoCToATeAbHON PadOThl HEOBXOAMMO aK-
HEHTUPOBATH BHIMAHNE GOYHAIOUIMXCS HA TOHCKE HHPOPMALIMHA B CPEACTBAX MACCMEIHA.
VinTepuete. yuebHOH 1 criennanbHON AHTEpaType ¢ COOTBETCTBYIOUHM O(hopMIIeHHEM 1
MPEACTABICHHEM PE3YJILTATOR.

Mzyuenne ofuiecobpasosaresnbiofi vuedHON AMCUHIIMHLL «XHMUS B CHCLHANBHOCTH
3aBEPLIACTCS 1101~

BEACHHEN MTOrOB B GOpME D AEPeHIHPOBAHHONO 3a4€Ta MK 3K3AMEHA B PAMKAX [1PO-
MEKYTOUHON aTTecTauny ¢rygentos s npouecce ocsoenus OO CTO ¢ noayuenuem
cpeanero obuero odpazosanns (ITKPC, TITCC3)1.

2. MecTo yueOHOoH ANCHMIIHIBLEL B YUeGHOM [1aHe



Yyuebuas ancunnarba XHMHS B CrEUHaIbHOCTH OTHOCHTCS K OﬁUl@O@pﬂBOB&TﬁﬂbHOM)"

LHKTTY.

B coorserctsuu ¢ yuedHbIM MAaHOM OUHON (opMbl 00yHeHHs Ui M3yyenust yyedHoH

JUCHHNINHHDBL MPEAVCMOTPEHO CACAYIOEE pacnpeaeyieHHe Jacon:

Bun yuebuoii paborsi Oo6bem
HACOB
Maxcnmanbuasi yuehuasi uarpysxa (Bcero) 128
Ob6s3aTeasnas aynuropuas yuebuas narpyska (scero) 95
B TOM 1HCAE:
—  TCOPETHUCCKUE 3aHITHA 79
- ﬂpa,E{TH"leCKE'le BAHATHA l()
—  1abopaTopHbIe 3aHSITHS -
Camocrosirentbuas padora CYYaeHTa 33
B TOM UHCJIE:
- BBIMONHEHHE HHIHBUAYAILHOTO ripoexta * 6
—  NOArOTOBKA K UPONOAUCHHIO NPOMCHKYTOUHOH aTTeCTalltK, 10Ar0TOBKA K 27
MPaKTHYECKHM  3alsTHAM.  [IOATOTOBKA  AOKAAA0B.  TIpe3eHTAaLMH.
TBOPHECKUX padoT
artecTanus o yueOHOH IHCUMIUITHE NPOBOILMTCS B PAMKAX [POMEKYTOYHOMN 2

aTTeCTauKK BO 2 cemecTpe B (popme AH(QePeHIIHPOBANKOTO 3a4eTa

*CanocmoamenvHas padonma cmyoenines no 6ulNOAHEn 10 UHOUGHOYANbHBIX

npoexnmos. Fzyuenue dono.ummersnol qumepamypol. Onpedenerine yeau, obvenmd,

npedaiema 1 3aday uccaedosaitist. Cocmugienie niaHa HeeIeOoGanus u niand

sotnoanenus npoexma. Onpedeienie Memoourt i Alemoeoos uccredosanus. Hayyenie

MCOPHI U HCMOPRUL GONPROCH. s 30861 MO (ﬁ?(?ll’}il?li«f}:’.. HO KOMOPOIX

empoumes ucciaedosanue). Cocmasienue CnUCKa 1mepamypel no apobieie

uccaedosanust. Hayuenue onsima peteinis dannion npotiaeior ua npasmune. Coop

ROHCIICGMUpYIOnjeeo vamepuaia. Popaniupossa cunomesel. Paspatomia u

NPOGEACHUE ONBLNHO=IKCNEPUMEIINTbION pabomesr. Qbobiyenne u hopyrupossa

meopeniiecNoeo 0OQCcHosaITS Hj‘){)(a’(:‘()(;’,"(!{()é’() HCCHCO0GaN TS U ROAVYCITIBIX
FE3VAOMIANOG. Az RPRGNIUYCCKOSO (NI 110 f?])()ﬁ"a’(i]!(’ HCCTCOOBUN UL,

Ochoparienue u Timepamyvpndas peOarius mpoesng, [10020mocra K 3e1uume npoexmd.
it . ! / { /.

Yuebuasn JAUCHMIIAHHA «XHMHS B COELHANLHOCTHY» SBISETCS y‘—l@ﬁi—ibli\d OPEAMETOM IO

BBIGOPY W3 00s13a-

TENBHON npeaMeTHoi odnactn «Ecrectnennbie nayiuy OTOC cpeanero obiero obpaso-

BaHHsA.

B npodeccuonanpupix 08pasoBaTeNbHLIX OPrai3altsX. PEeanu3yIOLX 06pazoraTeilb-
HYIO MporpamMmy cpeanero obuero obpazosannsg B nipenenax ocsoeunst OITOIT CITO Ha

Gaze ocuoproro obuwlero obpaszosamms. yvueGuas AUCHHMANHA «XUMMA» H3YUaeTcs B
obweobpasopatension uukire yueduoro OINOIT CI1O na Gase ocHOBHOFO 0BWEroO

obpasosanus ¢ noaydeHHenm cpenrero obuiero obpazosanus (ITTKPC. TTITCCR).

B yuebnpix nmanax IMIKPC. THICC3 MecTo yuebHOM AuCUHIIHBL « X UMHS» — B cOCTABE
0011e0bpazoBaTeNLHLIN YHEOHDLIN JHCLHIITHIT 110 BHIGOPY. GOPMUPYEMBIX H3 0BS38TEAbHBIX
npeaverdbix obnacteit GIOC cpeanero obuiero obpazosanns. s npodeccuii CITO wiu
crieansrocredl CIO coorpercTsyiouero npoduis npodeccnonanbioro oGpa3osans




3.Pe3ylinTatnhi OCBOCHHS YueOHON ANCHUTIIHIIBI

Ocgoenue conepxanus yueOHoH AMCHHIITHHB XHUMHS B CHEUHANLHOCTH. 00CCneuHBACT

JOCTHIKEHUE CTYJICHTAMH CASAVIOUIMX PEIYVALTATOR!

JAUYHOCUHBIX?

== YYBCTBO FOPAOCTH M VBAKEHNS K HCTOPHM 1 JOCTHECHHIM OTEYECTBEHHON XHMHU-
YECKOH HAYKH, XHMHYECKH FPaMOTHOE NOBEAeHHME B NPO(ecCHOHANLHON AeATENb-
HOCTH U B OBITY NPH 00PALLICHHN C XHMUUCCKHMM BELICCTRAMM, MaTepuajiaMM 1
rpoueccamii;

----- FOTOBHOCTH K NPOJOMIKEHHIO 00Pa30BAHMS M NOBBLILLCHUS KBANH(QUKAUNH B U3-
Opannoll npodecCHOHaNbIION AEATENLHOCTH ¥ 0OBEKTHRBHOE OCO3HAHUE POJTH XH-
MHYECKHN KOMOCTEHIMH B 3TOM:

—— YMEHHWE HCIONB30BATH JOCTHIKEHUS COBPEMEHHON XUMUUECKON HAYKK U XUMHUYe-
CKHX TEXHOJIOTHH 115 TOBLILIEHHS COOCTBEHHOIO HHTEICKTYAILHOTO Pa3BUTHS
B BLIOpaHHOH 1podeccHOHATLHOTN A TENLHOCTH;

® .»'H.{:’IH(IH[)(!()Al(!illlfl)l.\'Z
= WCIIONB3OBAHKE PA3JIMUHLIN BHJIOB TO3HABATEALHON ICATEIBHOCTH U OCHOBHBIX
WHTENAEKTYaNILHLIN OnepaHil (MOCTaHOBKH 3a1at k. (JOPMYIAHPOBAHMS THIIOTES,
anali3a H CHHTE3a. CpaBHerus. 0000MWeH M. CHCTEMATH3AUNH. BISABICHUS
NPUYHHHO-CACACTBEHHEBIX CBSI3EN. MOHCKA AHANOTOB. (POPMYIHPOBAHUS BLIBOIOB)
IUIS PELIEHMS OCTABICHHON 3a02MH. NPUMEHEHHES OCHOBHBIX METOLO0B [I03HAHHS
{(nabmoncHna. HayUHOro IKCHCPUMEHTA) A0 U3YHEHHS PA3IHUHBIN CTOPOH Xi-
MHHECKHNX ODBLEKTOR M MPOLECCOB, ¢ KOTOPbIMU BOZHMKAST HEOOXONMMOCTS CTaA-
KHBaTHCH B TIpodeccuoHansioit cdepe;

—T HCMOAB30BAHUE PA3/IUHBIX HCTOUHMKOB AV FIONYHEHMS XHMIUECKOH wr(opma-
LMK, YMEHHE OLIEHHTDb €€ JOCTOBEPHOCTS A NOCTHIKEHHSE XOPOLUHX PE3YALTATOB
B ipoheccHoHabHOM chepe:

rnpeoMemnsbix:

—= CHOPMUPOBAHHOCTL NPEACTABICH NI O MECTE XHMUU B COBPEMEHHOI HAYUHOMH
KapTHHE MHPA. MOHMMAHHE POIM NHMMH B (DOPMUPOBAHHI KPYro30pa 1 yHK-
UHOHANBHOH IPaMOTHOCTI YEAOBEKA AN PELICHHS TIPAKTHHCCKUX 3814,

—— BJANEHNME OCHOROMOIATAIOWMMH NHMHUYECKIHMH TTOHATHIMH, TEOPHAMU. 3aKOHAMHU
H 32KOHOMEDHOCTAMH. YBEPEHHOS NOSIL30BAHUE XHMHUECKOH TEPMUHOAOTHEN U
CHMBO/IUKOH,

T BAAACHHUE OCHOBHBLIMM METOAAMM HAYUHOMO MO3HAHNMS. UCITONB3YEMBIMH B XHMUU!
HAOMOIEHHEM. OITHCAHUEM, HIMEPCHHEM. IKCHEPUMEHTOM: YMEHHE 06pabaThiBaTh.
O0BLACHATL PE3YALTATEI IPOBEACHILIN ONLITOB W ACJATh BIBOJIbLL FOTOBHOCTE U
CrOCODHOCTL HPHMEHATL METOAbI [IOHAHMS NPU PEIICHNY PAKTHYECKHX 3a4ay;

== CPOPMUPOBAHHOCTL YMEHHSt 1aBaThH KOJWUECTBEHHDBIE OLEHKH K NTPOM3BOAUTE
PacyeThl MO XHMHUYECKHM (OPMYNaAM M YPABHEHUSM;

— BAAAEHNWE NpPaBUIaMH TEXHHKH OC30NacHOCTH NPH HCIIONL30BAHNN XUMHUUECKIX
BELIECTR,

== CPOPMHUPOBAHHOCTL COBCTREHHON NO3ZULMH 10 OTHOIIEHHIO K XUMUUYECKON nudop-

MaUHH, TOAYHAEMOM 13 PA3HBLIN HCTOMHMKOB.



3. COIEPKAHUE YYEEHOH AN CHUTTJINHB]
Texnuueckutt npohuns npodheccuonaivnozo 06pazosanus

Bsenenne
Hayunpie MeTOABI MO3HANNS BEUICCTR H XHMHUECKHN sBAeHuN, Ponb IKCNEPHMEHTA 1
TEOPHH B XUMUH. MOACAHPOBAIHE XHMUUECKHN TPOLICCCOB. 3HAUCHNE XHMUH (IPH 0CBOE-
i npogecenit CTO 1 eneunansrocted CTO texanueckoro npodus
npodeccHonaibHoro 00pasosanus,

1. O6wmast i neopranuuecKast XMMHs

1.1. Ocnognvie nonsimus USAKOHBI XUMUL
Ocnosnpie nomstrus Xuvin. Bewecrso. Atom. Monekyaa. XuMHUECKUH 57IEMEHT.
Annotponust. [lpocTeie i cnoxubic sewectsa, KauecTBeH BN I KOJNHYSCTBEHHBIR COCTAB
BEUIECTB. XUMHYECKHE 30aKu 1 Qopmyast. OTHOCHTENbHEIE ATOMHAS M MOJIEKYTpHAs
Macchl. KonnuecTtno setgectsa.
Ocuosunie 3aronnr Xy Crexmnoverpus. 3aK0H COXPAHEHNs MACChl BELIECTR. 3aK0H
[TOCTOAHCTBA COCTABA BEHICCTB MOJICKYAAPHON CTPYKTYPhL 3aK0H ABOTaaPO H CAEACTBUS
M3 HEro.
Pacuetnpie 3anaun na HAXOIKACHHE OTHOCHTENBHON MONEKYIPHON MACCHL. onpeaeneHue
MACCOBOU JOJIH XUMHUYECCKUN 3JIEMEHTOR B CHOMKHOM BELICCTRE.
Hesioncnipaiun
Monenan aToOMOB XHMUUCCKHN I7EMCUTOR.
Mozestit MONIEKYJI IPOCTHIN H CAOKHBIX BELIECTB (LapocTepiHessie # CTioapTa—
bBpurneda).
Kosnexuus npocThIX ¥ CAOKHLIX BELLECTB.
HexoTopple BEWECTBa KOAHUCCTROM | MOib.
Moaens MoJspHoro odbenma razos.
Astorporiis docdopa. KHCI0poaa. 0i10B4.
Hpohunvnuie u npogheccuonanvnio snauutvie yaesenno coodeprcanna. AnnoTpor-
Hble MOAHDHKALMK Yriepoaa (aamas. rpaduT). KUCaopoia (KHCnOpO, 030H), 0NoBa (cepoe
£
Genoe onoso). TorsTIe O XHMUUCCKON TeXTIONOTHH, GHOTEXHONOMMH H HAHOTEXHOIO Y.
1.2. Hepuoouueckuii 3axou u Hepuoduueckas cucmema
XUMHuecKux

saemenmos [. M. Menoeaeesa u cmpoenue amoma
Hepromrieckuii 3axon JI. M. Menneacesa. Otkperrie JI. M. Menneneessiv flepnonnue-
croro zakona. [lepuoaniecknii 3axou 5 popmynuposke JI. M. Menaeneesa.

Hepromiecras Tadinua XHMHUECKIX 2IEMEHTOB — IpadHueckoe oToOpaxerne nepro-
IU4ECKoro 3akoxa. CTpyKTypa nepuoautieckoil Tabauust: Nepuoisl (Manble i Sonpiuue),
rpYNne (raasuas u notouwas).

Crmipoenue amosa u Hepuoouueckuii sarxon JI. H. Mendeacesa. ATon — crouas
vacTHua. SApo (MpoToue! n HelTponsl) 1 3neKTpoHHas 0Sonoura. M30Toms, CrtpoeHne
SNCKTPOHHBIX O0ONOUEK ATOMOB 21EMEHTOB MabIX 11epH0A0B. OCOBEHHOCTH CTPOEHMS
VAEKTPOHHBIX 000I0UEK QTOMOB IAEMEHTOR SONBILNY HEPHOAOB ([1EPEXOTHBIX SJIEMEHTORB).
Honstie 06 opduranax. s-. p- u d-opSutani. aexTpoltbie KOH(DUTYPALHH aTOMOB XH-
MHUYECKHX ICMEHTOR.

Corpemennas Qopmynnponka [1epuoIHueckoro 3akona. JHavenme Iepuoanyeckoro
3axona 1 Heproamueckoll CHETEMBI XHAMUMSCKUN YTEeMEITOR M. 1. Meuaeneera ans pas-
BUTHS HAYKY U NTOHHMAHHS XHMHUSCKON KAPTHHbI MUPE.

Hextonempan



Pasmunble Gopumbt [Tepronmueckoil cuctemst Xumuueckix snementos JI. M. Menneneera.
Jnavuueckne Tabauibl AL MOACAHPOBar s TTeproAHUecKOR CHCTEMBL.

DAEKTPH3AUNA TEA W HX B3auMozelicTBHe.

Jabopamopnniit onvim

Monenuposanue nocrpoenns [epuoanueckoit Tabaniibl XUMHASCKHX 2IEMEHTOB.
lIpodpunsnvie u npoheccuonansno suauumsie anesennisl cooepcanus. Pagio-
akTHBHOCTE. Mcnonp3osanne paioakTHBHBIX H30TOMOB B TEXHHUECKHX UensX. Penrre-
HOBCKOE€ MBAYUEHHE M €I0 HCIONBL30BAHKME B TEXHHKE W Meniuine. MOJAETUpOBaHHE KaK
METOM IPOTHO3HPOBAHUS CHTYAIME HA NPOH3BOICTRE.

1.3. Cmpoenue gerecmea

Honnas xusirieckast essb, Kationin, mx o0pa3osaliie 03 aToMOB B pe3yabTate f1po-
Lecea OKHCNeHust. AHNOHBL HX 00PA30OBAHKE 13 ATOMOB B PE3YALTATE IPOLECCa BOCCTA
HoBsieHust. Vionnas CBA3L KaK CBS3L Menly KATHOHAMH H aHMOHAMH 33 CYeT JAEKTPOCTA-
THHCCKOTO npuTsKeH st KAacCuQurauis HOHOB: MO COCTABY. 3HAKY 3apsiid. HATHYHIO
ruaparsott obonouxi. Monusle kpucraniuueckie peuieriu. CBONCTEA BELECTE ¢ HOHHBIM
THILOM KPHCTATIMYECKOH PEILICTKH.
Kopasenrnas xmvnteckas csass. Mexannsm o0pazopaHns KOBANEHTHON CBS3H (06-
MEHHBIH ¥ JIOHOPHO-AKLENTOPHLI). DReKTpOOTPHLATEHOCTS. KOBaneHTHbIe MOJIApHAs
iHenospras ceazy. KparnocTh KOBaaenTHOM CBsiin. MONeKYAspHbIE 1 aTOMHbIE KpH-
cTamgeckue pewerr. CBOACTBA BEWUECTR ¢ MONCKYASPHBIMI H ATOMHBIMH KPHCTALITH-
MECKMMHM PeLLETKANH,
Metanmigeckan cssi3hb. MeTannanueckas KpHCTANARUECKAS PEIIETKA i METAHYeCKas
XHMRYeCKas csa3b. ODus3uueckue CpoiCTBA METAMNIOR.
ATPETaTHLIC COCTOSHIIS BCIMECTR 1 BOAOPOAHAN CBsI3L. TBEpAOE. HHaKoe 1 razoobpas-
HOE COCTOAHMS BEILECTH. Tlepexon BeiecTsa 13 0/HOr0 arperaTHoOro COCTONHUS B Apyroe.
Boaopoauas crsizb,
Huersre semecersa i eveen. Mlonsarie o cniecn setmects. KoMoresnbe u reTePOreHHbIe
caecit. CocTap cveceft: 00LEMHAS 1 MACCOBAs 0K KOMITOHEHTOB CMECH. MACCOBAS 104
npisecen.
Huenepensie cuerems [TonsTre o mucnepcHol cuerene. Hucnepcuas daza 1 aucnepeu-
onnas cpefia. Knaccuuxanua fuicnepeunlx cuctem. [ToHsTHE 0 KONIOHIHBIX CHCTEMAX.
Hestoncmpannu
Mozers KpHCTAIIMYECKOT PeUICTRIE XAOPHIA HATPS,
OBpa3subl MUHEPANOB ¢ HOHHON KPUCTANTHYECKON PELCTKON ! KalbilHTa, FAIHTA.
Mozenu KpHCTANNHHECKIN PELIETOK «CYXOTo Mhaa» (Man Hoaa). anmasa, rpadura (nau
Kpapua).
[TpnBopur Ha skrakux kpueramax.
O0pasiibl pasAMHHLIN AHCTIEPCHBIX CHCTEM: IMYALCHIL. CyCnensui. arposonei, reneit
1 305€ei,
Koarysaums,
Cruepesuc.
Dddexr Tunaans.
Jlabopamopuvie onvinie
[IpuroTosnenne cyenensuu kapfonara KanbLUs B BOAE,
Monyuenue smynseun Motopuoro macaa,
OsHakomieHHe CO CBOMCTBAMY AMCTIEPCHBINX CHCTEM,
Hpodhunvrivie u npogpeccuonansito suauustvie aaesenn cooepacarnua. [onsp-
HOCTE CBABH 1t NOAAPHOCTL MoJekyiibl. Kownencaws. Texyuects. Boarouxa. Kpucrannu-
sanms. CyOnumanst u necyBauManms. AHOMATHH hu3nUecKHX cBONCTB Bonbl. YKnkne
- KPHCTALTbL. MUHEPATB! H FOPHBLIE NOPOAL! KaK MPHPOAHLIE CMECH. DMYITBCHH ¥ CYCITEH3HU.
3oam (B TOM uncite adposom) u rean. Koaryasus, Cunepesiic,
Hpaxruuecxoe zanstiue Not «Msyuenue coficTn JHCTICPCHBIX CHCTEM

1.4. Booa. Pacmeopwt. Fnexmponumuueckas ouccoyuauus
Bona. Pacrsopnl. Pacrsopenue. Boaa kax PACTBOPHTENL. PAaCTBOPHMOCTD BELLECTB.
Hacbienbie, HeHaChHUEHHbIE. MEPEChILEHHbIE pacTBopsl. 3aBUCHMOCTL PACTBOPHMOCTH



FA30B, JKUAKOCTEN ¥ TBEPAbIN BEUIECTR OT PA3AHYHLIX (PakToOpOB.

MaccoBast 110515t paCTBOPEHHOIO BeLIECTRA.

FACRTPONHTHUCCKAS AHCCOUHAL. DIEKTPONUTB U HEINEKTPOUTBL. IEKTPONUTHYECKAS
AUCCOUraums. MeXanuanp! QJEKTPOIHTHUCCKOR JMCCOUHAUMY ISTs BEUIECTR ¢ pa3inyHbIMU
THIAMY XHMHYECKOH eBsi3i. [ HaparnpoBaHubie U HErMAPaTUPOBaHHbIE HOHBL. CTENEHb
INEKTPONUTHYECKOH scconmanuu. Chabisle u crnadsle »nexTpoanTsl. OCHOBHbIE
OOJCKEHHS TEOPUH DAEKTPOAUTHUECKOH auccouuannn. KHCAOTLI, OCHOBAHMS U COJIH Kak
FIEKTPOIHTEL

Hestoncmpauuy

PacTBOpHMOCTb BEUIECTB B BOJE.

Cobupanne razoB METOI0M BbITECHEHHS BOIbL,

Pactsopenue B BOAC CEPHOI KHCIOTH M CONECH aMMOH IS,

Ofpazipl KPHCTALAOTHAPATOR.

M3roToRneHne runcoBoit nopsi3Ki,

Menpiranue pactBopoB 37CKTPOAHTOR W HEINEKTPOTHTOB HA MPEAMET JUCCOLHALINH.
3aBUCHMOCTDL CTEMNEHH DIAEKTPOIUTHHECKOH AHCCOUMALHH YKCYCHOM KHCITOTHI OT pas-
OaryIeHUS PacTROpPA.

JlBiiKenne oKpaeHHbIX HOHOB B 3NEKTPHYECKOM MOJIE.

[Ipuroropiewnue JKecTKOM BOILI H YCTPaHEHHE €€ HKECTKOCTH.

HouuTe!,

OB%pasubl MUHEPATBHBIN BOL PABJIMHHOTO Ha3HAUSHHUS,

Hpouavinie u npodheccuonaavno 3uaynuatvie saementinst codepucanu. Pac-

TBOpEHHE Kak (H3HKO-xHamuuecKiit npouece. Tennopbie 3pQEKTbI TP PACTROPEHMH,
Kpnerannornaparst. Pelenne 3a1a4 1a MaccoBYIO 10110 pacTBOPeHHOT0 BeutecTsa. [Tpu-
MEHEHHUE BOABI B TEXHMUECKHX NeAsN. H(ecTROCTL oAbl 1 criocolel ee yeTpaneHus. Mu-
HEPAIBHBIC BOJBL.

LS. Knaccugpurauua Heopeanuueckux coeounen il U ux ceoucmed
Kuneaorer i ax epofiersa. Kuciorhl Kak 91eKTPOIHThL HX KJAACCHPHRALNUS N0 Pa3-
AHMHBIM TPH3HAKANM. XHMHUECKHC CBONCTBA KHCAOT B CBETE TCOPHHM HACKTPOAHTHUECKOH
Anccounanni. OcodeHHOCTH BIAHMOACHCTBHS KONUEHTPHPOBAHHON CePHON M a30THOM
KUCAOT ¢ MeTasaamu, OCHOBHbBIE CrOCOOLI HONYUEHHS KHCIIOThL,

Ocuopanust u nx cpoiicrsa. OCHOBAHNS KAK 3IEKTPONINTEL, X KIACCH(PHKALMS 1O Pa3-
JMYHBIM NMpH3HaKaM. XHMHUECKHe CBOHCTBA OCHOBAHMI B CBETE TEOPUU 3MEKTPONIHTHYE-
CKOH aucconmantin. PasnomeHte HepacTBOPHMbIX B Boe 0CHOBaHUH. OCHOBHBIE CrIOCOOL]
MOJYUEHHA OCHOBAMHHIA.

Cousmn 1 ux epofiersa, Conn kak ektponuTsl. CoMl CpeHme, KHCAbIE U OCHOBHBIE,
Xumuueckne CROCTRA Conell B CBETE TCOPHH 2MEKTPONHTAYECKOH ancconnannn. Crocofs
NoNnyuer s conel,

['maponus coneit.

Oxenaps 1 ux esoitersa. Coneobpasyiolnme 1 Heconeodpasyiouime okcuabl. OCHOBHbIE.
aM(OTEPHBIE H KHCAOTHBIE OKCHALL 3aBHCHMOCTDL XapaKTepa OKCHAA OT CTENEHH OKHCIe-
Hitsg 00pasyroiero ero aetasna. Xuniueckie csoicTaa oKCH (8. [oavuenne okcHI0B.
Hexoncmpaunu

BranmoznelicTBe a30THOM 1f KOHUEHTPHPOBAHHOM CEPHOM KHCAOT C METAIAMH.

Fopenne docdopa i pacTeopesne npojiyETa ropeiiis B Boe.

[Tonyuenue u cBolicTBa aM(POTEPHOTO FHAPOKCHAA.

HeoBpatumerl rinaponns kapbuaa Kaabis.

ObpatumMplif ruaponus conell pasauunoro THna.

10

Jabopamopneie onsinin

Hcnpitanie pacTBOPOB KHCIOT HHAKKATOPAMH.

BzaumoneficTie METANNOR ¢ KHCHOTAMH.

B3anmoneHcTsre KHCAOT ¢ OKCHAAMH MCTAILIOB.

BaamMopecTane KHCAOT ¢ OCHOBAHUSIMU,

BsanmoaeicTBHE KHCAOT ¢ CONSIMU.



Mcnertanue pacTBOpos wenouel HIAHKATOPANMH.

BaumozeiicTBue wenoveii ¢ consmu.

Paznoxenye HepacTBOPHMEBIX OCHOBAHKI.

BaaumoaeHcTBHE coneil ¢ MeTannanu,

BsaumoneiicTsue coneit aApyr ¢ Apyrom.

['uaponus cosell pazanyHoro THa.

Hpounvusie u npodeccuonansno suaununie saesenniol codeprcanusa. [pasn-

jla pasbaBnenus cepHoi KHCaoTel. MCnonp3osanne cepHoil KUCAOTHI B NPOMBILTEHHOCTH.
Earde menouu. ux HCnomip30Batue 8 NPOMILIIEHHOCTH, [alienas ¥ HeraleHas W3BeCTs,
HX MTPUMCHENNHE B CTPOHTEALCTBE, [ uNic 1 anebacTp. runcopasme.

IMonstie o pH pactpopa. KucnoTnas, uenounas. selTpaisias cpeaa pacTBOPOB.
Mpaxrrueckoe 3ausrtine No2 «Msyuenue CBORCTB HEOPraHUUecKHX COIHHEHMH

1.6, Xusmuueckue peaxyu
Kaaccuduraist XuMirieeknx peacunil. Peakiiin coeMuenna. paznoxeiiua. 3a-
sveuterns. odyena. Karamwriueckne peakuint. OSpatnabie 1 HeoGpaTHMble PeaKiIHi.
Fonorenbie i reteporeHnnie peakitiy. IK30TEPMHUECKHE H OHI0TePMUUCCKIe PEAKLIHH,
Tennosol sdhert xumnueckux peaximii. TepMoxuMUUECKie ypaBHEeHMs.
OkneauTensHo-BoccTaHOBUTENbHbIE peaknii. CTenenb okucaenus. OKUCAUTEND U
BOCCTaHOBNEHHE. BoccTanosurens n okucienre. MeTox 2/1eKTpOHHOTro GanaHca st
COCTaBNEHHS YPABHCHUH OKHCIINTEALHO-BOCCTAHOBHTENLHBIX PEaKLMil.
Cxopocts XuMuuecknX peaktnit. IToHaTue 0 CkopocTl XHMUUYECKHX peakuuil. 32BUCHMOCTS
CROPOCTH XHMHHECKHX PEaKLHH OT PasinuHbiX PaKTOPOB: MPHPO/IbI PEATUPYIOLIMX
BELIECTE. HX KOHUCHTPALIMI, TEMIIEPaTypPhl, NTOBEPXHOCTH COTTPUKOCHOBEHKS 1
HCITOTL30BAHMS KATAMH3aTOPOB.
OBpatumocTs Xumiyecknx peaxuii. OGpatinibie 1 HEOBPATHMbLIE PEaKLHH. XHMUUECKOE
PABHOBECHE 11 CIIOCOOLI €0 CMCIUeH IS,
Hexionempeanyuu
IprMepnt HeoBpaTHMBIX peakimii, HAYIIHX ¢ 0OPA30BAHHEM OCAMKA. Ia3a MW BOIb).
3aBHCHMOCTL CKOPOCTH PEaKLM OT NPHPOAL! PEaripyIOLLHX BELLECTE.
BaumozeticTsle pacTBOPOB CePHOM KHCAOTH ¢ PACTBOPAMH TuocynedarTa Harpus pas-
AMHHOM KOHUEHTPALIMIE B TEMIEPATY b,
Mozen, kHnsuero caos.
3aBHCHMOCTD CKOPOCTH XHMMYECKOH PEaKiMy OT NPHCYTCTBHS KaTaj13aTopa Ha rpumMepe
paznokKenys NePoKCHAA BOAOPOIA C MOMOLULIO JUOKCHAA MAPrakLa H KaTanassi,
Mogersib anexkTponusepa.
Mozenb 37eKTPOANIHON BAHHBL TS NIOJYUEHHS ATIOMHHHSL.
Moaens KOJIOHMbLL CHHTE3a aMMuaKa.
Habopamopusie onsime
Peariins 3aMellen s MEan JKeIe30M B PACTBOPE MEAHOIO KYIOPOCa.
Peaxumn. uayuuie ¢ obpazosanuenm ocaika. ra3a Min BOIbl.
3aBHCHUMOCTL CKOPOCTH B3aMOAEHCTBUS CONSHON KMCAOTE! ¢ METAANAMM OT MX npu-
POABL.
3aBHCUMOCTE CKOPOCTH B3anMOACHCTRHS IHHKA ¢ CONSHOI KUCAOTON OT 68 KOHLEH-
TpaLmy.
3aBMCHMOCTL CKOPOCTH B3aMOAeHCTRIA okenaa e (1) ¢ CEPHOM KHCNOTOH OT TeM-
nepaTypbl.
Hpodunonsie 1w npogheccronaivio suaumme »1ercnmo cooepucanis. Tlons-
THE 00 3NeKTPosti3e. DNEKTPONUS PACTLIABOE. DAEKTPOIIH3 PACTBOPOS. DAEKTPONUTHYECKOE
nonydenne amomunud. [paktiuueckoe npumenenne anextponuza. [ allbBaHONIACTHKA,
[anssanocterus. Padunnposaiie UBETHBIX METAANOB.
Katanns. Tomorenusle 1 reteporetsie KaTanu3aropb.. [Tpomoroper. Katanurtuueckue
g1kl MHrudHTOpbI.
[pou3BoACTBO aMMuaKa: ChIPLE, ANNAPATYPA. HAVUHBIE TTPHHLUTbL.
Hpaxruueckoe 3anstie Ne3 «Mayuenne 3aKOHOMEPHOCTEH NPOTEKAHUS XUMUYECKUX
peaxiuii»



1.7. Memaiist u nememanint
MeTanast. OCOBEHHOCTH CTPOCHMS ATOMOB 1 KPHCTAM10B. DH3HuecKHe cBOHCTRA Me-
taios. Knaccu(rkanms MeTanaon 1o pasiuaHpiv nprinakad. XuMudeckne csoicTna
METAN0B. DASKTPOXHMHUSCKUH Pl HanpsokeHu MeTannos. Mertannotepmus.
OBumue crnocobl monyuents Metaanos. [lonstue o metamypriy. [lupomeTannyprus,
FHAPOMETAJUIYPrHst U anekTpoMeTaniyprus. CriaBsl HepHBIE ¥ UBETHBIC.
Hemetanasl. OcobenHoCTH CTPOeHMS aToMOB. HemeTansin — npocThie BemecTsa. 3apu-
CHMOCThL CBOMCTR FajIOreHOB OT HX NOJIOYKEHHST B NePHOAHUECKON crucTeme.
OKHCIHTENBHBIC
¥ BOCCTAHOBHTENLHBIC CBOICTRA HEMETANA0OB B 3aBUCHMOCTH OT HX [OJ0KEHNS B PALY
3NEKTPOOTPHLATENEHOCTH.
Hexioncmpayuu
Konnexuus metannos.
BzaumoneiicTeie METANIOR ¢ HeMeTaaMy (FKENe3a. IIHHKA ¥ aTIOMUHKS C CEPOT,
AIIOMHHHS € IOAOM., CYPBLMbL € XJIOPOM. FTOPEHHE KEAE3a B XAope).
["openne MeTannon.
ATIOMHHOTEPMHS.
Konnexuns nemerannos. [openne nemeranion (cepel. ocdopa. yras). Beitecrenne
MEHEe aKTUBHBIN FaJOTCHOB U3 PaCTBOPOB MX coneil Gonee akTHBHBIMY MFAJIOTEHAMM.
Moesns TPOMBILUIEHHOM YCTAHOBKH A7 POH3BOACTBA CEPHON KHCHOTHL. MOAeNb meun
i ofxura w3gecTHsKa. Konnekuuu NpoayKini CumikaTHOH npoMbiLIeHHocTH {(CTeKsa
(apdopa. pastrca. LUEMEHTA PA3AMUHBIX MaPOK ¥ Ap.).
,JTCI(G(J]?CHTI(])]?Hbl(? QILINGLI
3aKanKa i OTITYCK CTajlH.
OsnakomaeHue co CTPYKTYpami Ceporo i 6enoro yyryHa.
PacrioznaBanue pyn wenesa,
H]JCH\'IT]I.’*!C’C}\’HL’ SIS
Honyuenue. cobuparue 1 pacrnosnasatie ra3os,
Perienue sKCrepuMEHTABHEIX 3a1a4.
[Ipoghuzbiivie u npogheccuonanuuo snadbie 2aexenmer cooepacarus. Kop-
PO3Hs METAIOB! XHMMUECKAS 1 DACKTPOXHMAYUECKAS. 3ABHCHMOCTE CKOPOCTH KOPPO3HK
OT YCIOBUH OKpYIKAIOWEH cpeianl. KaaccHhuralns KOppo3un METANIOB 110 PA3AHUYHbBIM
npusHakam. Crocodbl 3alHTBl METALIOB 0T KOPPO3H,
ITpouseoacTBO uyrvma » crasim.
[Tonyuenne HemeTannoB (HPaKIMOHHON HEPErOHKON JKIIKOTO BOZAYXA U 3IEKTPONHIOM
PacTBOPOR MM PACMNIABOB IAEKTPOSHTOR.
CusukaTHas NpOMBHIIEHHOCTS. [[POH3BOACTEO CEPHON KHCAOTHI.
[Ipaxtuueckoe 3anarue Nod «M3yuenne cBONCTB METANIOB 1 HEMETATTOBY

2. Opranuycckas Xxumust
2.1. Ocnosnbie nonsamus Opeaniueckoi Xumuu u meopus

CMPOCHUA OP2AHUNCCKUX COCOLHECH LI
Hpeaver opraunyeckoft xumun. [IpHposible. HCKYCCTREHHbBIE H CMHTETHUECKHE Opra-
HHYECKHE BELIECTBa. CPAaBHEHME OPraHHYeCKHY BEIECTB ¢ HEOPraHYeCKHMH.
Banentnoers. Xumiueckoe cTpoeHie Kak HOpsI0K COCAHHER NS aTOMOB B MOJEKYIIbI
10 BAJICHTHOCTH.
Teopus ctpoenns oprammuecknx coeunenit A. M. Byraepora. OCHOBHBIE 010IKEHUS
TEOPHM XUMHUECKOro crpoenis. M3omepus 1 nzovepel. Xnamuueckue GopMyNbl 4 MOAEH
MOTEKYT B OPLaviyecKol NUMHH.

]

Knacenurauns opranmyiecknx eulects. KaaccHpuxaius BeUecTs 1o CTPOSHHUIO
YIAEPOAHOIO CKEACTA W HAMHYNIO PYHKUHOHANLHBLINX Ty, ['omomory ¥ romosnorus. Ha-
vana Homenkaatyps: [TUPAC.

Knacendurauus peakunii B Oprauiteckoi xuMun. Peakuny npucoeauHenns (ruapu-
POBaHMNS, rajoreHUPOBAHNS, THIAPOTANOTeHHPOBAHKS, THApaTanny). Peakuny oTmenie-



Hitsl (IeCHAPUPOBAHMS, ACFUAPOraforeHHPOBaHIs. ernapaTauny). Peakiy 3amMeienus.
Peaxuuy uzoMepusaLi.

Hexionempeanguu

Monenu MOSEKYN FOMONOTOB ¥ H3OMEPOR OPTraHHYECKHX COEAMHEHNT.

KauecTennoe 0oOHapyREHNE YIACPOIa. BOAOPOAZ H XAOPA B MOJCKYIAX OPraHHYeckHx
COCNMHEHHH.

12
Hadopamopnsiir onsin

Harorossenne Moaeneii MONEKyn OPraHMuYeCcKuX BELIECTB.

Hpoduisneie v npogheccuonaipno anauiabie snexienmest cooepicanus. T1o-

HsTHe 0 cyberpare w pearenTe. Peakiiii OKHCIEHUS ¥ BOCCTAHOBICHHS OPrainYecKHx
seriecTr. CpaBHEeHHe KIacCH(BHKALWN COCIHHEHHN U KIacCHPHKaLuy peakuui B Heop-~
FaHHYCCKON M OPrativecKOR XUMHIH,

Hpaxtnueckoh zanstre Nod «V3rotosnenue Mogeneii MOAKYN 1 03HAKOMIIEHHE C
OCHOBHBIMH NMOHATHUSIMI OPFraHMUECKOR XUMUUY

2.2, Yeneeooopodsr u ux npupoousie ucnouHuK
AFIKAHDLL ANKaHLL: TOMOIOIHHECKHIT PSAA. H3OMCPHS W HOMEHKAATYPA akanoB. Xyni-
YECKME CBOHCTBA afikaHoB (METaHd. dTala): rOPEeHHe. 3aMelleHHE, PA3TOKEHHE. AerUIpy-
posaHue. [IpuMenenie aikaHos Ha OCHOBE CBOUCTE.
ANKEHDBL DTHACH. €ro NOAYUCHHE (IETHAPHPORANNEM YTaHA. ACNOAUMEPH3aLHeH Mo~
anvrHaeHa). [oMomoruieckiil psii. H30MePHsl. HOMEHKAATYPa alKeHOR. X HMHUUECKHE
CBOHCTBA OTWIEHA: TOPEHHE, KAMECTBCHHBIC peakiiy (odecuseuiBane OpOMHON BOALI U
pacTeOpa NepMasranaTta Kanus). rpartauss. noauMepsaist. [Ipusenenue stinena
Ha OCHOBE CBOHMCTB.
Huenst n xayuyku. lossrie 0 AMEHAxX KakK yrieBONOPOAaX ¢ ABYMS ABOHHBIMY CBI3-
vu. Conpskennble auenbl. Xumuueckue cpolicTra Oyrtannena-1,3 u usonpena: obecuse-
qiBaHne OPOMHON BOABI M NOMHMEPH3AUMs B KayuykH, HaTypanbblii ¥ CHHTETHYECKHE
KayuykH. Pesuna.
Anxunbl Auetuaen. XunMuueckue csofcTsa anerusicHa: ropetine, obecuseunnpanue
OpOMHOJ BOBI, IPHCOEIMHEHHT XAOPOBOAOPOAA H THApaTalmsl. [IpumeHerne aueTunesa
Ha OCHOBE CROHCTB. MeWKIACCOBAs M30OMEDHS C AlIKAHEHAMH,
Apenpl benszon. Xumuueckie cBofcTna GeH30ma: ropente. peakuiu 3aMeulenus (ra-
norenmposanne. HuTponanue). [pisenenue Genszona Ha ocHOBE CBONCTB.
[Ipuponseie HCTOUHMKH YIEBOROPOA0B. [Ipupoalsiil ra3: cocTap. npuMeHeHH e B Ka-
4eCTBe TONNNBA.
Hedre. Cocran 1 nepepadorka vedrw. Meperonka nedrn. Hedrren poavkTse
Hexionempoayun
[openue meTana, 3THICHA, AUCTHACHA,
OTHoweH e METAHA. HTH/CHA. AaLETHACHA 1 BEH30/1a K PACTBOPAM NEPMAHTAHATA KAUs
1 OpomHOIi BOIE.
[Tonyuenne sTunena peaxiuedl deruapartanny HTAHONA, AUETHIEHA — MHAPOIH30M
KapOHaa KaabLHs.
Pasnosxenne kayuyKa pu HarpeBanun. HCIbITAHKE POAYKTOB Pas3f0KeHNs Ha He-
NPEACABHOCTD.
Kosexuns obpasuos vedtn i nedrenponykros. Koanexiys «KaMeHHBIH yrois 1
MPOAYKLHS KOKCOXHMUUECKOTO NPOU3BOACTBAY.
.q(:’(;()pflﬂ?()])ilb(L’ OB
Osnaxomiienne ¢ KoNAeKUHEH 00pa3os He()TH U NPOAYKTOB ¢e nepepaboTKi.
OzHakomsIeH e ¢ KOAACKLHEH KayuyKoB  00paziasu H3aeuil 13 pesHHbl.
Hpouasnisie u npogheccuonaibiio 3auinisie 20eenmen Codepacan i, [Tpa-
B0 B. B. Mapxosuukora. Knacenukauis u najnauenne kayuykos. Knaccnuxaius u
HazHavyenne pe3srH. Byikannianus kavayka.
Hoayuenue anetnsena nupoanszom Metana u kapSuainiy cnocobom. Peakuus no-
nuMepn3ay Bunuaxgopiaa. Monusuuuaxnopua u ero npuvenerne. Tpumepuzauus
aleTnieHa B 0eH305.



Ionstne 06 axcTpakuni. Boceranosnenue Hutpodensona s anniun, [oMonornyecki
psix apenos. Tonyon. Hurposanue tonyona. TpoTui.

OcHoBHbIe HANPABIEHUs NPOMBILUNEHION HepepaboTKy IPHPOAHOTO rasa.

HonyTueiit nedTanoii ras. ero nepepadorka.

[Tpoueccel npombitiennof niepepaboTki He(TH: kpekHHT, pudgopmunr, OKTaHoBoE
YKHCNO DEHIHHOB 1 LIETAaHOBOE YHCI0 AH3EABLHOTO TOMNINBA.

Koxcoxumuueckoe npon3BoaCTBO 1 ero NPOIYKLKS.

HpaxTnweckoe 2austie Nob «Mavuenie csoiicrn VIIEBOAOPOIOBY

2.3. Kucropodcodepricauque opzanuecrue coeounenus
Cruprel Hoayuenne yranoaa SpokeHnes roko3b 1 rnapaTauueii atunesa,. [uapox-
cublas rpynna kax Gpynkusonansuas. [Touatue o npeseasibIx 04H0aTOMEbIX CIHpTAax.
XuMHYecKkue cBOMCTBA 3TAHONA! B3aUMOAEHCTBHE C HaTpueM, 00pasoBaHue MPOCThIX U

CROAHBIX YPHPOB. OKUCACHHE B anbaeri. [IpuMeHe e 3TaHona Ha OCHOBE CBOHCTE.
AJIKOTOSIM3M, €70 NOCIACACTBHS 718 OPTaHU3MA UET0BEKA U peAyNpeKaeHHE,

Friuieprs Kak npeicTaBiuTels MHOTOATOMHEDIX CHHPTOR. KauecTsennas peaxuus Ha
MHOTOATOMHBIE CTIHPTLL [ pumenenue rauuepuna.

Denon. Puznueckhe 1 XuMHUECKHE CBONCTBA (PeHOJA. BIaHMHOE BANHSHUE ATOMOB B
MOJieKyNe hEHOAT B3ANMOACHCTBHE ¢ FHAPOKCHIOM HATPHS U A30THOMH KHCAOTOI. [Tpu-
MEHEHHUE (hEeHONa Ha OCHOBE CBOTICTR.

Anpaernibl [onatue ob ansaerniax. Anvieruaunas rpynna xax GYHKUHOHANIBHAS.
DopmanbAerna i ero cRoHCTBA: OKICACHTIE B COOTBETCTBYIONIYIO KHCIOTY. BOCCTAHOBIE-
HHE B COOTBETCTBYIOWIMH ¢nupT. [Toayuenne ansicrnios okMerenmen COOTBETCTBYIOUIUX
cnuproe. Hpusmenene QopMansiernia Ha 0CHOBE ero CBOHCTE,

KapBoroseie kucnorsl. [TonsTie o KapbOHOBLIX KHCIOTAX. Kapbokeunbsras rpynna

kax Qynrwionatsuan. [ovonornueckusi psan NPEAeNLHBIX OAHOOCHOBHBIN KapGOHOBBIX
kucnot. ITonyuenme kapGOHOBBLIX KHCOT OKHCHEHHEM ANbACIMAOB. XUMHUIECKHe CROHCTRA
YKCYCHOI KHCNOTBI: 0011ME CBOMCTBA C MHHEPANLHBINH KHCTIOTAMH 1 peaxuus aTepudu-
KauHu. [lpunenenne ykeycHol KHCAOTBE HA OCHOBE crolicTs, Boicme KM PHBIE KHCIIOTHI
Ha NPHAMEpPE NalbMHTHHOBON U CTEAPHHOBOI.

Caoxnple a(Gupst 1 oxkupel [Tonyuctne Crnoxubix a(hupos peakuner srepudurauny. Crox-
HBIC 3QUPDLI B NPUPOIE. UX 3HaucHue. [IPHMCHEHHE CAQKHBIX >(QHPOB 1Ha OCHOBE CBOICTE.
Kupsr kax cnoxueie 3Gups. Knaceuduxauwns KHPOB. XHMMYECKHE CBORCTBA UPOB: I'H-
APOJRZ N THAPHPOBANME JKILARUN wipon. [IpuNenenne wupos na ocHose coitern. Mbiia,
Yraeponsl. YraeBoasl BX KnaccH(HKaLUs: MOHOCAxXapH bl (FI0K03a. QpyKTO3a).
Aucaxapuael (Caxaposa) M nONHCANapHAL! (Kpaxman 1 LEe101034).

['moro3a — seiecrso ¢ aBoficTreHol GyHrimed — ANBACTHAOCHHPT. XMMHYECKHE
CBOHCTBA FMIOKO3bI: OKHCACHHE B MHOKOHOBYIO KHCIOTY. BOCCTAHOBACHHE B CoOpOuUT. cnup-
ToBOE Oposkenye. [TphaeHenne rioKkossl 1a 0CHOBE CBOHCTE.

3HaueHue YIEB0A0R B KHBON NPHPOAC U KI3HM veaoseka, TTonsthe o PEAKLIMSIX MOk~
KOHACHCALMH 1 FHAPOIM3A Ha TPHMEPE B3aHMONPEBPALICHHIT: IITIOKO3a < nonucaxapua.
Hexoncmpanu

Oxucrnenne crinpra B anbieru.

KauecTrenrbie peakumu Ha MHOMOATOMITble CITUPTLI.

Pacteopunocts derona s sone npu 06b1uno0d Tenm EPaType 1 HarpeBaHuy.

Kauectennbie peaxkuiu na denos.

Peaxuus cepebpsnoro sepkana aisaeruaos i FioKo3L.

OKnCnenne anbAeruion ¥ rmoKo3m! B KHMCAOTY € NOMOLILIO ruapoxeuna meau (11). Ka-
FICCTBCHRAS peakumst na kpaxvan. Konnexnmsa aduprpix macen.

Habopamopiisre onvinip

Pacrsopenne rnvuepuna b soge u p3anmonelicTaue ¢ rHApoxcraonm Menu (11).

CBoHCTBA YKCYCHOI KHCIOTHI. 0B 1HE CO CBONCTBAMH M HEPAILHBIX KUCHOT.
JoxazarenscTso nenpeaeasnoro XapaKTepa sKHAKOTO »KHpa.

Bianvozelicrame rmoxoss 1 Caxaposnl ¢ ruapoxenaonm stean (1),

Kauectpennas peaxius ua kpaxatas.



ITpothusieie u npodeccuondiono snauiisie saexienmo codeporcarnis. MeTtuio-
BbIH CIUPT M €r0 HCMOB30BAHME B KAUSCTBE XHMHUECKOTrO ChIphs. TOKCHUHOCTE METaHOIA
M paBRIIa TEXHHKH Ge30macHocTy npi pabote ¢ HuM. DTHICHIIHKOML U IO IPUMEHEHHUE,
ToKCHYHOCTE STHACHINHKONS M OpaBHia TEXHHKH BE30MACHOCTH npu paboTe ¢ HUM.
Homyuenne Genona us MpoayKTOB KOKCOXMMIHYECKOrO MPOU3BOACTRA 1 13 BEH3074.
[osukonnencauns Gopvansiernia ¢ genonom s (peronodopmanbIEriaHyIo CrMOTY.
Anetanbierni. HonsTue o KeTonax na npuyepe auetona. [Ipiyenerie aertona B rex-
HUKE ¥ IPOMBILLICHHOCTH.
MHuorooGpasne xkapSOHOBBIX KHCOT (LUABENEBOH KHCIOTH KAK ABYNOCHOBHOH. akpuiio-
BOH KHMCNOTHI KAK HENPEACNBHOI, OeH30HHOMN KHCAOTH! KaK apomMaTH1ecKo).
[Tnenxoobpasyionine Macna, 3aMeHa HUPOB B TEXHIKE HEMHILEE bIA coipeeM. CuHTe-
THUECKHE MOIOULME CPRICTRBA.
MonouHoKkuea0e SpoKeHIe roKO3LL KIICA0MOM0 HbIe MpOAYKTLI. CHAOCOBAHKE KOp-
MOB. Hutposanite nennionosst. [Tupokcumuy.
[Tpaxrireckoe sansrue No7 «Mayuenme KHCJIOPOJCONEPIKALUUX OPraHHYeCKUX
COCHHHEHN

2.4. Azomcodepricauiue opeanuuecxue coedunenus. Ion HMepol
Axinnbt. HonaTie o0 aMunax. AnudaTiueckie avMiubl, 1x Knaccr(PUKays ¥ HOMEH-
RIATypa. AHUIHH KAk oprafuyieckoe ocHosanue. Tloayuerne anminna us HUTPOOEH3OMA.
[pumenenne annnna na ocHose coiicTn.
AMITHOKHCI0THE. ANMUHOKHCIOTH KaK amMoTepHbIC AN YHKIMOHANBHbIE OpPraHHUeCKHe
COCMMHEHUst. XUMHUECKUE CBOMCTBA AMUHOKHCIOT: B3anMOIelicTRIE ¢ LIeJOHaAMH, KHCIIO-
TaMy 1 IpYT ¢ APYToM (pearuus nonuKoHACHeaty ). TIenTHAnAs CBA3D ¥ NOMHTICH THILI.
[IpumeHenne aMuHOKHCAOT HA OCHOBE CROTCTR.
beaw. [lepeuunas. BTOPHUHAS. TPETHUHAS CTPYRTYDH OEKOR. NiMHUeCKHE CROMCTBA
OesIKOB: ropenue. JeHaTYpaLs. THAPOIHS. UBCTHbIE peaxuuu. buonoruueckue Gynkuun
0eKoB.
Homimepst Benkn 1 nonncaxapnis kax dronoauNMepLI.
flaacrmacent. [oayuenite nonumepos peakuuei MOTMMEPH3ALNK 1 NONHKOHAEHCALIMH.
TepmonnacTHYHEBIC 1 TEPMOPEAKTHBHBIE NAACTMACCDL. [Tpeacrasuten nnactmace.
Boaoxna, ux knacenduanns. Monvuenne sonokon. Otaeinuple NPeacTaABUTENN XH-
MUUECKHX BOJOKOH,
Hemonucmparun
BaanvoneficTBie aMMuaKa v aHUAKNA ¢ COATHON KHCIOTOM,
Peaxuus anunmua ¢ Spornoit zoaoil.
JloxasatenseTso nanm s PYHKUHOHATLHBIN FPY N B PacTBOPAN aMUHOKHCIIOT.
Pacrsopenue u ocaxaene 6e1Kon.
LserHele peaxuny Geskos.
['openne nTHYbEro nepa i WepeTsHON HUTH.
Jlatopamopisie onvin
PacTsopenne Senkor B Boje.
Oburapymenne DEAKOB B MOIOKE H MSICHOM Oyasone.
Henarypauns pactsopa Senxa KypHuoro siiua CIHPTOM. PACTBOPAMH CONEH TAKETbIX
METaNJIOB 1 TP HArPeRaHuy.
Tpodhunvuuie 1 npoheccuonanvio suavunssie snesernnor cooeprcanus, AMu-
HOKATpOHOBAst KHCAOTa. Kanpon Kak NpeAcTaBHTENb NONHAMMAHLIX BONOKOH, MCNonsso-
BANHE MUAPOTH3A DEAKOB B TPOMBHLICHHOCTH, Hoansunnnxnopun, nonuretpadroparunien
(Tedon). Denonohopyanbaerianbie nAacTMACCD!. Uenaynounn. Hpomsiunesnoe npous-
BOJACTBO NHMHUCCKUX BOTOKOH.
Mpaxtuyeckoe sanstie No§ «Mayuenne caofters A30TOCOAEPIKALIMX OPraHUUeCKHX
COEIMHEHUH H NOJHUMEPOBRY



Hipumepnnbie Tembl pedeparos (noxnanos),

HHAMBHAYAILILIX HPOCKTOB
* brotexnonorus i rennas mikenepis — rexuonornn XXI sexa. ,
* Hanotexnomnorus kak rpHOpHTETHO® HANpaBicHie Pa3BUTHS HAYKH M IPOUIBOACTBRA
B Poccuiicioit ®enepannu.
* COBPEMEHHBIE METO/bI 06E33aPAKHBAHIS BObI.
* AJITOTPONINS METANAOB.
« Kusus 1 aesteasnocts [ . Menqeneesa.
* «[lepnonnueckomy sakony Gyaviuee ne rposuT Pa3PYILEHHEM. . »
* Cnures 114-ro anementa — TpuyamQ poccrickux GUHKOB-AAEPILIMKOB.
« Mzotons! Bogopona.
* Menonvsopanne pasnoakTHBHBIN H30TONOB B TEXHHUECKHX LEX,
* PEHTreHoBcKoe N3y ueHte 1 ero HenoabL30BAIHE B TEXHUKE U MEeHIHHE,
» [Tnasma — ueTseproe coctosiHme BeluecTsa,
* AMOP(HBIE BENIECTBA B TPHPOAE. TeXHIKE. DLITY.
* OXpasa OKPYRAIOWEN CPeaibl 0T XHMHUECKOrO sarpasnenus, KognuecTpenusie xa-
PAKTEPHCTHKI 3arpsa3HEHns OKPYIKAIOUEelt ecpe bl
» [puveneniie TBepaoro n ra3oolpasioro okcuaa yrnepoaa (IV).
* 3aLHTa 030HOBOIO HKPAHA OT XHMHUECKOT0 3ATPSAZHEHISL,
* [pyGosmcnepenbie cleTemsl. HX KNACCH(PUKALMA 1 HCHOMb30BAHNE B 1 poeccuo-
HalbHOM IIeATeNLHOCTH,
* Kocsmernuaeckue renu,
* Hpivenenne cycrensuii it omyancuii B crponTesiserse.
* MUHEpanbl 4 ropHLIE NOPOILI KAK OCHOBA AHTOChEPBI.
* Pactpoper Bokpyr Hac. Turnl pacteopos.
* Boza xax pearent u cpena ans XumMuueckoro npouecca.
* Kusub 1 nesrensrocts C.Appennyca.
* Braaz 0TeUeCcTBeHHBIN YUSHDIX B PA3BHTHE TEOPHH DIEKTPONUTHUCCKON JUCCoLHa-
LHH.
» YeTpanenye mecTkoCTH BOAbI Ha MPOMBIIACHHbIX MPEATIPUATHSX.
» CepHasi KHCAOTA — «x1e6 NHMUUECKOHN 1POMBIUAECHHOCTHY.
* Menonb3oBanue MuHepansHuIX KIICAOT Ha TPEANPHSITHIX PABTHYHOTO NpOQ s,
* OKCHBI B COMM KAK CTPOHTENBHDIC MATEPHAIH.
* UcTopus runca.
+ Hosapernas conk kaK xumuueckoe cpipse.
* Muoromukuit kapBonat kansnus: 8 npUpose. B APOMBIINCHHOCTH. B ObITY.
* Peaxuun ropennst ua npoissoncrse i g Obrty.
* BUPTYanbHOe MOAEAHPOBAHKC NHMIUCCKNX MTPOECCOR.
* DAEKTPOIUZ PACTBOPOB JIAEKTPOIHTOB.
* DIEKTPOINS PACIAABOB INEKTPOIUTOB,
« [IpaxTiueckoe npuneeHie snexrponisa: paduHnpoBanue,
FaNbBAHONINIACTHKA, TALBAHOCTEr 1.



HMceropus nonyueHust 4 npor3BOACTBA ATIOMUHHS,

* DAEKTPOJINTHYECKOE NTOTIYUEHHE 1 PAPUHHPOBAHHE MEIU.

« Kuszub 1 nesrenvuocts [ JI3nu.

* Posb METASIOR B HCTODHH YENORBEUCCKON LMBUAWIALIHN, Hctopus oteuectrenyoi
4epHO MeTantyprii. COBPEMEHHOE METANTYPIUHIECKOE NPOU3BOACTRO.

* Mcropus oTeucetsen oM uBeTHON MeTaanypruy. Posib METANTOR H CHIABOS B Hay4HO-
TEXHHYECKOM TIporpecce.,

» Koppo3na Metanon i cnocofbl 3aumThi 0T KOPPO3HH.

« MluepTHble nitd Gnaropoinie ras..

* Poxaaonise conm — rajgoressr.

* VlcToprs LIBEACKOH CHEUKH,

* VIcTOpHS BOZHUKHOBEHHS U PA3BHTHS OPraHHuecKon XHMUH.

* Kusnb v estensHocts A.M.ByTaeposa,

* Butanusa i ero kpax.

* Ponb 0TeUeCTBEHHLIN YUCHBIN B CTANOBASHHI 1 PA3BMTHI MHUPOBOH OPranHUECcKo
XHMUU.

+ CoBpeMeHHbIe NPEeACTABACHHS O TEOPHI XHMHYECKOTO CTpOEHHS,

* DKOMOTHYECKHE ACMEKTh! HCNIOML30BANMS ¥YTIEBOAOPOAHOTO ChIPbA.

* DKOHOMHYECKHE ACTIEKThI MEIAYHAPOLHOIO COTPYAHHYECTBA 11O HCIIONb30BAHUIO
YIJIEBOLOPOIHOIO ChIPBSI.

* MeTopus oTkpeitig 1 pazpaGoTky ra3oBeix i He(TANLIN MECTOpONAeHH N B Poccuii-
ckolt Genepatiiu.

* XHUMHUS YIAEBOMOPONHOO CLIPBS U MOs ByayiLas npodeccust.

* Yriesogopontoe TOMAHBO. €0 BUAL ¥ HA3HAYMEHHE,

* CHHTETHUCCKHE KAYUYKI: HCTOPHS. M HOrOOOpa3He 1 NEPCHeKTH B

* Pe31HOTEXHMUECKOE IPOH3BOACTBO 1 €ro POJib B HAYUHO-TEXHHYECKOM TPOTpecce.
* CBapouHOE NPOH3BOACTRO H POL XHMHH YIAEBOAOPOAOB B HEM.

* Hedyts 1 ee TpancriopTposka Kak 0CHOBA B3AHMOBLIFOAHOMO MEKAYHAPOAHOTO
COTPYAMHURCTRA.



Caucox tem HHANBHAYAJILHBIX NTPOCKTOB
Tema
«YTo MBI etMM? ... rIazaMy XMMKUKA | DKOJIOray
«XHUMHSE ¥ IKOJIOTHSH
«MICTOpUS Pa3BUTHS XHMUK KaK HAYKH»
«3HAYEHME NOJTUMEPOB IS IKH3HH K IKH3HEACATENLHOCTY YeI0BeKa, [Uls
Pa3BUTHSE JKEAEC3HOLOPONKHOIO TPAHCHOPTaY
«3HAYEHHE W POJIb XMMHM JUIS PA3BUTHS NPOMBILIIEHHOCTH U CENIBCKOTO
X039 HCTBAY
«Hanorexnonoruu B xumuu»
«Posh XUMUH M 2KONIOTHY B PA3BUTHE KEJe3HOJA0POKHOTO TPAHCIIOPTaY
«3navenue nepuoauueckoro saxona L. Meuneneesa b pazsBuTUH XHMUH KaK
HayKm»
«Pois xumun B nnodesie 8 Benkon Oredectsernolt BoHHE»»
«310poBhs YesoBeKa... Bpes M 1nolin3a XUMHIECKHX BEIeCTBY
«brorpadus Qvutpust Msanosuua Mengeneesay
«IeobXonuMOCTs XMMUYECKOT0 0OpaszoBatms 1 SKOJOTHUECKOrO CO3HAHNIY



STEMATHYECKOE NJTAHUPOBAHUE
Texuuueckuit npohuis npogpeccuonanvrozo obpazosarnus

[pu peannzaumy conepixanms 00u1e00pa3oBaTeNLHON yeBHOI IHeHUTIMHEl XUMHS B
CHeUHanbHOCTH

B npesesax ocgoenns OITOTT CT1O na Gase ocuosHoro obiero 06pazosanus

¢ nostysenuem cpeanero odmero obpasosanus (MINKPC, TITCC3) MakcHMansHas yueOHas
Harpy3xa 00YYarOLUHXCS COCTARANCT:

* 1o npodeccusam CITO rexunueckoro npodys npodeccuonanbHoro obpazopa-

Hisg — 128 yacos. u3 nux ayautopuas (obssarennnasn) Harpyska 0byyaroLmXCs,

BIJTIOMAS PAKTHYECKHE 3aHATHS, —O05 qacon:

BHEAYLAHTOPHAN CaMOCTONTE/IbHAS padOTa CTVASHTOR — 33 vaca.
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5.2 XapakTepucTura 0CHOBHBIX BHAOB YueOHOi

ACATECBHOCTH

Conepxanue XapaKTepucTHKa OCHOBHBIX BUJOB AESTENbHOCTH CTYIEHTOB
o0yueHus (Ha ypoBHE yueBGHbIX 3aHITH)
Baxueiiinue YMEHHE 1aBaTh ONPEIENEHUS H OTEPHPORATD CIENYIOUINMH XUMUYECKUMU
XUMHYECKHE NOHATHSIMI BELILCCTBO. XMMUHCCKHI 27EMEHT. aTOM. MONIEKYJIA. OTHOCHTEAbHAS
TOHSITUS ATOMHAsST 1 MOJICKY IS PHAST MACCLL, HOH. ANIOTPONHA. H30TOMbL. XMMHUECKAS

CBA3L. BIICKTPOOTPHUATENBHOCTb. BAIEHTHOCTh. CTENEHD OKHCIEHMUS!, MOJIb,
MOJEApHAs Macca. MOASPHbi 00bEM ra3008pasHbIX BEUIECTR. BellecTRa
MOJIEKYJIPHOTO H HEMOEKYASPHOTO CTPOCHHA. PACTBOPDI. HMEKTPOJHT U
HEACKTPONNT, DACKTPOIMTHHUECKAS AHCCOUHALMSEL. OKHCIUTEAb U
BOCCTAHOBUTEL. ORUCACHHE H BOCCTAHOBEUNE . TENNOBON dexT peakimm.
CKOPOCTL NHMUUCCKOM Peariiii. KaTaius. XHMHUCCKOE PARHOBECHE.
YLACPOLHDIH CKEMET. (JYHKLHOHANBHAS FPYIIA. H30Me pHsi. TOMOIOTHS.

OCHOBHBIE 3aK0HDI
XUMHH

Dopmynuposanne 3aK0HOB COXPAHEHNS MACChl BELLECTS U TOCTOSIHCTBA COCTABA
BELUECTB. Y CTaHOBKA NPHUHHHO-CICACTRBEHHON CBS31 MEIKIY COaepIKaHnem
STHX 3aKOHOB H HAMTMCAHNEM XUMHUIECKHX (POPMYJI M YpaBHEHUH. YCeTaHOBKA
PBOJIOLIHOHHOH CYLIHOCTH MEHIENEEBCKON 1 COBPEMEHHON (GopMyHposoK
ficpuoanteckoro saxona JLW.Mennencesa. O8nscnenne Guanyeckoro cmpicna
CHMBOJIHKH NEPHOAHYECKOH TabaULbl XUMHUECKIX 3TEMEHTOR

M Menneneesa(nomepon smementa, NEepUOAa, rpyniibl) ¥ VCTaHOBKA
MPHIHHHO CNEACTBEHNOM CBSI3M MY CTPOSHHEM aToMa U 3aKOHOMEPHOCTSIMHM
H3MEHEHHS CBOHCTB 21€MEHTOR 00Pa3ORAHIBIN HMH BELIECTR B epuoaax u
Ipyrnas.

XapaKTepHCTHKA YASMEHTOR MAABIX H GOABIIUY IEPHOJOB MO WX MONOKEHHIO B
nepuoandecko cueresme .. Menaeneena

OcHOBHEIE TEOPHH
XHMUH

YCTaHOBKA 3aBHCHMOCTH CBONCTE XHM HYCCKHUXN BELICCTB 0T CTPOCHH aTOMOB
00PABYIOLIMX HX XIIMHUECKHN EMEHTOR.

XapakTepHeTHRA BAKHEHINNX THNOB NHMMUCCKHX CBA3EH M OTHOCHTEARHOCTH
ITOH THNOIOMMH.

O0bsicHERIE 3aBHCHMOCTH CROTICTE BELICCTB OT MX COCTABA U CTPOEHMUS!
KPUCTALTHYECKHX PELIETOK.

DopmynHpoBKa OCHOBHBIX MOTOKEHUI] TEOPUH INEKTPONIUTHUECKON
AMCCOLMALMY M NAPaKTEPHCTHKH B CBETE YTON TECOPUH CBOWCTB OCHOBHBIX
KJacCcoB HEOPraHHUECKIX COCHMHEHHIT.

DOPMYRHPOBKA OCHOBHBIN NON0KEHUN TCOPHH XHMHYECKOrO CTPOEHNs
OPTANHICCKUN COCIUMHEIMKI 11 XapaKTepHCTHKN B CBETE 3TOM TCOPHU CROUCTB
OCHOBHLIN KaCCOB OPrafiiCCKHN COCqMHCHM,

Basxcuelwne
BEUIECTRA 1
MaTepuanml

XHMUYECKHH 31K
U CHMBOIMKA

XapaKTepuCTHcH cocrara, CTPOCHH., CBOHCTB, MOAYUEHHUS U
HPUMCHEHYA BacHCHIIX MeTantos (1A u HIA rpymn. amomunnii,
KEAE3A. 4 B ECTECTREHHO-HAY UHOM NPOYHIAE H HEKOTOPBIX d-
VICMEHTOB } ¥ MX COEMMHE M.

XapakTepHCTHKH CoCTaBa. CTPOCINS. CBOHCTB. MOAVUCHHUS ¢
NPHNECHEHES BakHeHwrX Hemeramton (VIHA, VIIA. VIA rpynm, a
TAKAKCE asoTa it pocdopa. yraepona u kpemuus. BOAOPOAA) H MX
COCHUHEHHH,

XapakTepucTiKa COCTARA, CTPOEH M. CBOMCTB, noJyueHus u
HPUMCHEHHS BAKHEHLIMX KJIACCOB YITIEBOKOPOIOB( AJIKAHOB,
UMEAOQIKAHOB. AKEHOB. AJIKHHOB, APEHOB) H UX HANBONEE IHAUUMDIX B
HapPOAHOXO3AHCTBEHHO NIaHE NPEACTABHTENEN.
AHATOTHYHAS XAPAKTEPHCTHKA RAYKHEN LIHX NPENCTABUTENCH APYUX




KAaccon OPraHuUecKHX COeAMHEeHHH: METAHONA H 3TAHOMA. COMKHBIX
AOUPOB. IKHPOB . MDI. WIbACTHAOB((POPMANBLACTMAOB U aleTanbIeruaa),
KETOHOB(AULTOHA), KapOOHOBLIX KHCAOT(YKCYCHON KHCTOTbI, JUls
ECTECTBEHHO-HAYUHOFO MPO(UIA NPEACTABUTENEN APYTHX KIACCOB
KHCJIOT). MOROCAXAPHAOB(IIIOKO3bI), Aucaxapuios(caxapossl),
fnojHcaxapuioB(KkpaxmMana 1 UemIon03bl),aHUIRHA, AMUHOKUCHOT
-OCNKOB. NCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH, Kay4yyKos
JLIACTMACE,

Menoansosanne yueGHoil 1 npodeccHonanbHol 169TeNbH0cTH
XHMHUECKHX TEPMHHOB M CUMBONMKH.

Haspanne u3yuenHbIN BEWECTS 110 TPHBHAILHON iH MESKIYHAPOIHOM
HOMCHKIATYPE H OTPAMEHHE COCTABA ITUX COEAUHEHMH C MOMOLIBIO
XHMHUECKHX GOpPMYIL. OTpaxkenne XUMHUECKHX

APOHECCOB € MOMOLWBIO YPABHEHH I XHMUYECKUX PeakLMid.

Xumuvecxas
peaxkuus

OOBSICHEHNE CVILHOCTH XHMHYECKIX T poueccos. Knaccupuraims
NHMHHECKHN PDEAKLIA 110 PA3AHYHBIM TTPU3HAKAM (9dCTY | COCTaBy
NPOAYKTOB 1t PEAarcHTOR. TENIOBOMY dMhPEKTY, HANPABICHHUIO, ¢aze,
HAJTMHHC KaTanu3aTopos . M3MEHEHHIO CTENEHEH OKUCACHUS HIeMEHTO B,
00pasyIoIHX BELIECTR.

YeraHonka npu3naxkos obiiero u Pa3nuHHOrO B TUIIOJIOTHH PEAKUMH nJist
HCOPranuyueCKoON 1 OpraHuvYeckon XuMun,
Knacenduramns sewecrs u NPOIECCOB ¢ TOYKH 3PEHUS OKHCIICHUS-
poccTanopnenis. CocTapacHue ypaBHeHU peaKkiyH ¢ NOMOIIEIO
METOMAA ITSKTPOHNOro danauca. OBpACHEHNE 3aBHCUMOCTH
CKOPOCTH NHMUUCCKOM PEAKIIMK 1 DOMOKEHHS XUMUUSCKOro
PaBHOBECHS OT PA3HUHKLIX (PAKTOPOB.

XuMuueckuit
SKCTIEPUMENT

Brinosinenne xuMUUECKOT0 3KCIEPUMENTA B [I0AHOM COOTBETCTBUM ¢
npasHaanmii GesonacnocTu. Habnonenue, Gukcauns i onucanue

Xumuueckas
uH(opMarus

[poseaenue canmocTosTeaLoro noneka XHaHIecKol uidopMauuu u
MCIIONB30BAHNE PA3AHIILIX HCTOYHHKOB(HAYUHOrO- NOMYAAPHBIX
H3LAHHIL KOMIBIOTEPHBIN 623 JAHHBIX, PECYPCOB Wutepuera).
Meronb3osanue KOMIBIOTEPHbIX TEXHONOTHH A7 00paboTKy U
NEpEAati XHMHHECKOH HHOOPMALLMH 1 €€ NPELCTABNSHUS B PA3IHUEBIX
hopmax.

Pacuére o

YeTanonka 3aBHCHMOCTH MEKILY KAYECTREHHOH U KONHM4YECTBEHHON

XUMHUECKHM -
CTOPOHAMH XHMHUECKHX OBBEKTOB 1 POLECCOB.
dopmynam u .
Petierue pacteTbIX 30204 10 XHMHUECKIM GOpMYIam 1 YPaBHEHUIM.
YPABHEHUSIM
[Ipodunbroe u 06 : . ~
OLACHEHNE XUNHYCCKHX ABNCHHH. NPOMCXOANLINX B TPHPOLL. G5ITY U
npodeccuoHanbHo ’ ) ; i Prpolie, bLITy
Ao Ha nponspozcTie. Onpenenenne BOIMOKHOCTEN pOTexanua
: XUMHUECKHX TIPEBPALUCHNH B pasanunbix yenonusx. Cobaione e
coaepIKanHe TR HpeBpall bt e HOACHHC

PABHI OROAOTHUECKH TPANOTHONO [T0BCACHHS B OKPY/KAIOLIEH cpene.
Ouenxa BansHus XMMHYCCKOro 3arpasHer s OKpy KaloLledl Cpennl Ha
OPrati3M HeNOBEKa i APYIHE )KHBLIE OPraHH3Mb.

Cobnionenne npasun Ge3onacHoro obpawenns ¢ ropiouuMu 1
TOKCHUHBIMI BELUECTBAM K. TAGOPATOPHbIM obopynoBamme.
Honroroska pactsopos sananmoii KOHLCHTPaUuu B OLITY U Ha
npoussoacTse. Kpurnueckas OUENKA I0CTOBEPHOCTH XMMUUECKOI]




I'iH(l)OPf\‘IH]J,I»!I-I, HOC'I"\"HZHOU_EGI\% H3 PA3HBLIN HCTOUHHKOR.




6. YueOHO-METOAHYCCKOC H MATCPHATIBHO-TEXHHYCCKOE
obecnetene paGoucit HporpaMmbl yueGHOM T CHHITTHH)

6.1. MaTepuadabno-rexnnueckoe ofecneucHue

Ocsoenue nporpamybt yueSHoill pucimianns: OY 112,17 Xumus 8 CleusalbHOCTH
OCYIIECTBISICTCS B 11poO-

(heccuonanbHoR 06pasoBaTenbHON Opranr3aLL. peanusyrouiefl 00pa3oBaTenbHyIO Mpo-
FpaMMy cpennero obiiero odpasoatis B npenenax ocgoerns OION CITO Ha 6aze ocHOB-
HOro o0uiero obpazoBanus, B KaOHHETE XMMHH C nadopatopueit v nabopaHTCKO KOMHATOH,

B KOTOPOM HMECTCs BOIMOMHOCTL 0becneunTs cBoB0NHbIN ocTyn B MHTepHeT BO BpeMs
YHueOHOro 3aHATHA ¥ B NEPHOL BHEYUEOHOI NesTebHOCTH obyuvarommxcs.

Momeutenne xaGuwera yuopneTsopsier TpeGosanmam CanuTapHo-311 1eMHOIOTHYeCKHX
ripasnit v HopmatHeos (CanlluH 2.4.2 No 178-02) 1 ocnaiueno THIOBbIM 00opyroBaHueM,
YKA3AHHBIM B HACTOAUIMX TPEBOBAHIAN. B TOM UHCIE CIIEUHATH3HPOBAHHON yIeBHOHN MeBebio
M CpencTnamMin o0yueHUs. JOCTATOUHBIMM [T BBITIOAHEH S TpeGOBaHHiT K YPOBHIO NOATOTOBKU
00yHaIOmMXCsl,

B xabunerte umeercs mynbruMenniitoe 000pyLOBANHE, NOCPEACTBOM KOTOPOTO

YIACTHUKH 00Pa30BaATENLHOTO POLECCa NPOCMATPUBAIOT BH’ 3YATBHYIO HH(OPMALIHIO

MO XHAMHHM, CO3/IAIOT NIPEIEHTALIMH. BUCOMATEPHATILL I T, 11

B cocTas yueBHO-METOANMECKOrO 1 MATEPHATLHO-TEX HHIECKOTO OCHALLEH s kaburera

XHMHMH BXOJST:

Croast yuebubie — 15 wr.. cTyaps vueHnueckue -30 wt.. viyedHas nocKa MapKepHas,
padouee MeCTO npenoaasatens (CTOA NMPENONABATENS. CTYJI, KOMITbIOTEPHBIR CTON),
HEPCOHATBHLIH KOMILIOTED (CHCTEMHBLIT 610K, MORHTOP. KiasuaTypa, MbILIKa),
BHACOMPOEKTOP. JKPAH. 000py0BaHKe U PEAKTHBL! ANS HPOBEACHMS nabopaTopHbix paboT
padounii cTon ats MpoBeleHns  1aGopaTOPHLIN ONLITOB. NPHHYIMTENBHAS BbLITXKHAS
BEHTHIIS LIS

Undopmausonnsie crenmn:
[epuonuueckas cucTeMa XHMHYECKMX 3EMEHTOB AN, Meuneneesa
Tabnnua pacrsopunoctit
OCHOBHBIE KNACCHI HEOPrAHMUECKUN BELICCTR
Oxpana Tyaa 1pn npoReaeHHy OnbIToR
CI’IMBOHEI XUMHYCCKHX 20eMeHTOR
Obwas 6uonorus
Wmeercs Gubnuoreunsii oun. o KOTOPLIT BXOMAT YHEOHMKH ¥ y9eBHO-METOIMYECKH
xoarmstexe (YMEK). Kuuru A urenis no xuaum. PEKOMEFLIOBAHHbIE UITH JONYIIEHHbIE /1S
MCIOAB3OBAHKS B NPOMECCHONANLHBIX 00PAZOBATENLHBIX OPrau3alMaxX. PeAnH3YIOLWIHX
00pa3oBATEALHYIO 1POrPaMMY CPEAHEro ofero olpazoBanus B npenenax ocsoenns OITOIT
CT1O ua Saze ocuonnoro 06Ero o0pazosanis.
B npouecce ocsoenns nporpammi yaebnon ancunnnuset OY 1 12,1 Xumus B cnetnaisHoctu
CTYLEHTHl UMEIOT
BOBMOMKHOCTE paboThl B 3NEKTPOHHOH Gubnnorexe IBC {(paboTa ¢ BneKTPOHHBIMK KHUTaMH,
NPaKTUK YMAaMM., TeCTamMy )

>



6.2.Yuebno-serojinuccroe obecncuenne
Hepeuens peromenayemprx m3nannii, MeToaneckoit AHTEPATY P U APYFHX HCTOUHHKOB.

JluTeparypa ans CTYAEHTOR:
Ocuosuas:

Fatpueasn O C. 2017 r. Xunus: vaeGinig auis CTYA. yapenaennli cpea. npody. odpaszosanus /
Fadpueasn O. C., Ocrpoymos M. I - 12-¢ m3n.. crep. - Mo Msnarenbexuit uentp « Akazemus»
2014. -~ 336 ¢.. (16) 1. un. wn.

N

Hononuurensuas:

Epoxun IOM.. Kosaweea M. B. Xunns st npodeccuii i CreunanLHOCTeH TEXHUUYECKOTO |
CCTECTBCHHO-HAYUHOTO npoQuneil. Yuebuux., Manatenserui ueHTp «Axagemusi» 2016r.-496¢.

SJEGI{TPOHI-I&H BEPCH A
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Jdwreparypa post npenogasarens:

Denepansbli 3akon 01 29.11.2012 Ne 273-03 «O6 obpazosatuu B Poccutickoit Denepanyuy.
[lpuxas Munuctepersa oSpasopanus 1 ayku PO ot 17.05.2012 Ne 413 «O6 YTBEPKACHUH
(besepansHOro rocyRapeTBEHHOrO 0BPA30BATENBHOTO CTaHNapTa CpeaHero (onHoro) obmero
00pazoBaHus»

[Tpnkas Munuctepersa ofpazosauuns u navicn PO o1 29.12.2014 No 1645 «O BHecenny uame-
Henuit 8 [prkas Munncrepersa odpasonanust u naysu PO ot 17.05.2012 Ne 413 “06
YIBEPIACHNH (eAEPANLHOIO FOCYAAPCTBEHHOTO 05PA30BATENBHOIO CTanAapTa CPeIHEro
(ronHoro) obwero obpazorauus .

[Tncemo denapramerita rocyaperseHtoll noauTHEH B cepe noaroToBKy paboynx Kaapos K
ATIO Munobpuayxn Pocenn o1 17.03.2015 No 06-239 «PexoMeraaLmn o OpraHu3aUuH Nosyye
HHS CPENHEr0 O0ICro 00pa3oBaius & IPeienaN 0CBOCHHS OBPAI0BATEILHDIX nporpamm
cpeaHero rnpodeccHonanboro ofpazopatus Ha 6aze 0CHOBHOTO OBLLIEro 00pa30BaHUs ¢ yUETOM
TpeboBannii (enepanbHLIX roCyAapeTBeHHbIN 06PA30BATENBHbIX CTAHLAPTOB M NOAYUYaeMO
MPOeccHi Wil CHEUHATLHOCTH CPEAHErD NPodecCHOHATBLHORO obpazoBaHHs».

Fabpueasn O. C.. Jwcosa N I Xumust: kuura 118 npenonasarens: yued.-meton. nocodue, —
M., 2012.

Fadpueasn O. C.u op. Xumus ans n podecchii i CnelHanbHOCTe ! TEXHHYECKOro npoduns
(3NEKTPOMHOE NpHIIMIKEHHE).



6.3. Undopmaunonnoe obecneuene
MimeeTest BO3MOMHOCTS CBOBORHOTO HOCTYNA 0B YUAIOWIMES B Mnteprer B komnproTeproM
KJIacce, YUTabHOM 3alie OudanoTekH BO Bpema yueBHOTr0 3aHATHS U B NEPHOL BHEYUEOHON
ACATENLHOCTH [IPH BRITONHEHHH BHEAYAWTOPHON CAMOCTOSTENLHOMN paBoTs! 1
MHANBHAYalLHOIO poeKTa.

Uurepuer-pecypcenl

www. pvg. mK. ru (onmmnuaza «lToxopu BopoGuesnl ropbIn).

www. hemi. wallst. ru (OGpasosatenbHbifi caliT ams WKOABHHKOR «XHM Hsi» ).
www. athimikov. net (OGpaszosaTens B CaitT A8 WKOALIH KOB).
www. chem. msu. su (DnexTponHas GuEAMOTERA 1O XHMHH).

WWW. enauki. ru (MHTepHeT-H3RaH e A5 yunTenel « ECTecTBeHHbie HAyKU»).

www. Iseptember. ru (Metoauseckas razera «[leppoe centsabpsa»).

www. hvsh. ru (cypran «Xunus B ikofes).

www. hif. ru (Grypran « Xumus 1 kn3He» ).

www. chemistry-chemists. com (3nexTpomLi KYPHAS «XHAMHKM U XHMUA ).
www.feior.edu.ru (PenepansHoii UCHTP MHOOPMALHOHHO-00pA30BATENBHBIX pecypcoB)
wwww.dic.academic.ru (Axanenux.Crosapn u IHLHKJIONEAMH )

www.booksgid.com (Book Gid. Dnexrpornas Gubnuorexa).

www.globalteka.ru (InoGantexa. [noGansuas 6ubnuorexa HAYYHBIX PECYpPCOB).
www.window.edu.ru (Exutoe okHo qocTvna i ofpazoparensHbeiM pecypean).
www.st-books.ru (Jlvaias yueduas n uTepaTypa).

www.school.edu.ru (Poceniickiit o8paszosaTensiniii noptan JloCTYNHOCTE. KauyecTso.,
IPGEKTHBHOCT).

www. rw/book (Dnexrpornan 6ubmiorTeunas cucrema).

www. school-collection. edu. ru (Eaunas xonneximns L(hpOBHIX 06PA3OBATELHBIX PECYPCOB).



7. KOI"E'F;)GJ!E: H OHCHKA De3YJLTATOB OCBOCHHSY JIMCHMILIHHB]

Oucria KauecTBa OCBOCHMS CTYAEHTAMM YUEOHOH AHCLMAMAHHD] OCYLIECTBISETCS B
HPOUECCE TEKYIUETO KOHTPOJIS YCNIEBACMOCTH H IPOMEKYTOUHOH aTTeCTALUM CTYAEHTOB.
Texyimuit KOHTPOIB YCNEBAEMOCTH CTYACHTOB NPOBOJUTCH 110 BCEM BHAAM ayIUTOPHON
M BHEAYNMTOPHOI CaMOCTOATENBHON pafoThi CTYNEHTOB HA OCHORE pazpadoTaHHBIX
MPENOAABATENCN  OUCHOMHBIN MATEPHANIOB, & TaKKe B COOTBETCTBHH ¢ rpaduKoM
BHYTPEHHEro  KOMTpons.  Tekyluuil  KOHTPOJb — YCNEBAEMOCTH  OCYLIECTBIAETCS
npenorasarTenem 3a cuer vuebHOro BpeMeHH. OTBEACHHOrO HA OCBOSHUE yueOHOH
AUCIIMITHDL KK TPAAMUMOHHEIME. TAK M HHHOBALMONHBIMA METOZAMY, BKIIOYAS
KOMIBIOTEPHBIE TEXHONOTHH,

Bo  BTopom cemectpe  npomemyrounas
auddepeynposanHoro  3aueta. Mroropas arrecranns 1o yueOroH  amcuunmbe
HMPOBOIMTCA B PAMKAX NMPOMEKYTOUHOH aTTECTALMM BO 2 CEMECTPE M OLEHHBAIOTCH
PE3YIbTAThI yUEOHON 1eSTENbHOCTH CTYACHTA MO BCei] yuebHON aucuMnange.

DOpPMEL M METOALL KOHTPONS H OUSHKH PE3YABTATOR OOYHMEHUS JOIKHBI O3BOJISTE

arrecranyia poBoaunTCyd B (bopme

TPOBEPSITL ¥ CTYACHTOBR KAUSCTRO OCROCHMS COHCDKAHWSE 06)-’13‘3}11/151

Hpeasernnie pesyabTaTo! 0CBoCHs
AHCUHITHHBI

Moprra 1 MeTOABI KOHTPONS 1 OUEHKH
pPe3yanLTaToB 06yUeHUs

== ChHOPMUPOCUIIIOCTY,
nPeACABACHUT O MECe XU ¢
COBPEMNNOU HAYYIOL RUPITIIE AP
RONUMATINE POLU XUMUL 6 (DOPMUPOCaH UL
KPY2030p0 U (hyHRyUOna1 10T
CPUMOMIOCTIN HEIOGCKU D15 POLCIs

RPARIMUYCCRUX 3004

== BRaOCNIEC OCHOCONOANUIONN I
NUMUYCCRUMU NOHADIUSNUL. MEOPUAM,
SUROHANI U 3GROHOMCPHOCHISMIL YECPCHUNOe
NOALIOGURUC XUNUNCCRKOI MEPMUNOI02UCH 1t

CHMBOAURON

=T GAUOCHUC OCHOGHBILM U MO
HUYYHO2O ROZHANUA, UCTIOAB3VEMOLIN §
XUMUU, HATNOOCHUCM, ONUCAHICA,
UBMEPEHUC, IRCICPUNCIINGMN . VNeH e
0Opatamsicames, oGvsucusIb PE3NABIUITb
NPOGEOCHNBIX ONBINOE 1 1AM ChIGO0I

COIMOGHOCIHTL U CI’IOC’O(GH()CHN? RPUAMCHAING

~nabooene:
~Vonumopie;

-03;’8:‘1’1\’(! MEMANINYECCRUX p(i(:/)(?p&’l??()(f,
OORIAOOE:
=OUCHRU COOCPICUINS NOPMO.1110

cmyoeiin

~MORWINOPUNS 1 ]?83:’)‘?72‘!7.’? GOINOTHCHES

PUSTUYILIX GUOOG YueOHOT OesumensHocmy;

~OYCHRA dhhermusnocmu u kauecmea
BOINOANCIIUS YHeOHBIX 3a0ay;

-nabnodenue 3a nagoivasu pabomt ¢
CAOBATLIBIX, ROPIOPAMUGHBIX 1 AOKATOHbLX
UH(:/)()]Z’J{(HﬂJOHHMI Cemsx,

=OUCHRA CLUTOANICHLSE
=3 UG MEOPHUCCRUX U NPOERMILIX paéom:

~OUCHRAG PUbombe cimyoenma 1

()()i?{),?r’(l(;‘7?({?(’;”!’)!)5 AN

“ONeHRU PUbOmbl Cmyodenma na CeMUHUDX,

il

yuebno-nparmuveckux kongepeniuny




27emodst nO3naHUs nupu peuienui

HPAKMUYCCRUX 3(1"()0”*{.'

= CQOPMUPOSAIIOCING Ve
QUGN KOAUYCCGEHIBIC QeI 1
NPOUIBOOUNL PUCHCITB! 110 XUMUYECRIM

Qopyyiant u ypasrenus;

~— graoenne RPAGUHAGNH EXNTHTURL
6(33()!76((7[()0!?71/1 RPOU HCROIBIOGUIL

XUMUYCCRUX GeLecneg;

== chopyuposannocms cobemeennod
NO3UYLU 110 OMHOUICHING K XUMUYCCRO
UHEDOPAsIGY LI, nOAYYae Ol 13 pusiterx

UCHIOYTTURNOS.

OFAUNUAOUX

-KOHMPOALHAS padoma, mecmuposane,
Quipchepenuposannviit 3auem;




Ouenka HHAMBUAYAALHBIX OOPA30OBATENBLHBIN JOCTHIKEHWH 110 PEBYABTATAM TEKYLIETO KOHTPOJIS
M IPOMEKYTOUHON aTTECTALMU NTPOU3BOAHTCS B COOTBETCTBHY C YHHBEPCATLHOH [IKANOMN.

[Mpouent
Pe3VABTATUBHOCTH
(NPaBHALHLIN OTBETOB)

Konuuecrsennas OLECHKA UHINBUIAVAILHBIX O@piBOBaTCJ'inBIX

AOCTHWKEHMR

Danan{oTaerka)

BePOAIBHBIN aHanor

AUXOTOMMYECCKAs
LHKana

KHE 3a4TEeHO»

86-100 5 OTITHHHO «3aUTEHO»
71-85 4 XOPOUIO

51-70 3 YAOBJIETBOPHTENLHO

50 u menee 2 HEYAOBICTBOPHTENBHO | «HE 3AYTEHON
He npucrynnn 2

BBITTIOJTHEHH IO

HEVIOBACTBOPUTEILHO




Peuensng

Ha pabouyio nporpammy Y4eOHOH IMCHHIIINHE]
«XVIMIST»

6azosas noarotoska npodeccHonamsHoro o6pasopanus
ABTOp nmporpammsr: Axkumosa C.A - fipenonasarens bpauckoro ¢unwana ICVIIC

Paowas nporpamma no nanuoii AUCHUNIIHE pa3paboTaHa B COOTBETCTEHY ¢ TpeboBaHUIMY
Denepansroro FOCYNapCTBEHHOrO 06pa3oBaTeNbHOrO CTaHAapTa CPpeHEro NpodheccHOHanbHOTo
00pa3oBaHus 110 Beem CACUHANLHOCTAM. B ¢TpykType nporpammpi MOATOTOBKY CHELHANHCTOR
CPENHETO 3BCHA yueOHas AMCLUUNANHA «XIMUsy OTHOCHTCS K MATEMATHYECKOMY 1
CCTCCTBEHHOHAYYHOMY LUHKNY (06s3aTenuas HaCTh).

Paboyas 1porpamMma yueOHO! MHCUMITTHHET «XUMUsy COCTOHT W3 CNEAYIOIIMX pa3eloB:

- HOACHUTENbHAS 3ATIMCKA

[ OBLUAS XAPAKTEPUCTHKA YYEBHOM AACHMIONMHDBL;

2 MECTO YYEBHOM AMCLMIUIMHB! B YYEBHOM [JIAHE;

3 PEBVJILTATBI OCBOEHK S YUEBHOM AUCLMUTUIMHDI,

4 COOEPXAHUE YYEBHOM JAMCLUMINTUHBL,

5. TEMATUYECKOE NJIAHHPOBAHUE.

5.1 Tematuueckuii nnan YHeOHOM aHCUUAN HHbB):

5.2 XapaKTepreTHKa 0CHOBHbIX BHACE yueOHopi neatennnocty CTYACHTOR;

6. YYEBHO-METOIMYECKOE 1 MATEPUATIBHO-TEXHUUYECKOE OBECTIEYEHME PABOYEH
ITPOIPAMMB! YUEBHOH RUCLHTIIMHDBI:

6.1 MatepuansHo-TexHiieckoe obecneuenue:

6.2 Yuebuo-metonnueckoe obecneuenie:;

6.3 Mnopmatmonnoe obecneuenue;

7. KOHTPOJIb U OLUEHK A PE3YJILTATOB OCBOEHKS ANCUMIUIMHBI,

B nacnopre nporpamumes chopmynnposanb! neny u 3azauy OCBOCHHMS AHCLHIUIMHbI,
HANpasleHHbIE Ha OBNafeHUe 06y UaIOLMXCH OOUMMK KOMMETEH UMM,

Hannoe xommyecTro HACOB, BRIIECHHOE HA OCBOCHHE YueOHOMH THCIMITITHHBL, TTO3BOTUT:

- chopmupoBats v 0byYaroImxes HeoSXoauMbie 00LIME ¥ TIpodeccHoHaTbHbIe KOMIETEHUHY,

- HOIYYHTD HCOOXOAMMBIE 3HAHHS 1 YMCHUS, KOTOPbIE MOKHO IPUMEHUTD B RajbHelRueM Ha

[PaKTHKE.

Temartuueckuit nnay YHCOHOU AMCUMNNNHDI MveeT CACOYIOUINE Pa3feIbl U TEMBI:

Pasnen 1. O6uasn u HEOpraHuYecKas XHMus.

Tema 1.1. Ocnorubie 3akons! i TTOHSATHS.

Tema 1.2. Tlepuomnueckuii 3aKOH M MMEPHONMYECKAS CHETEMA XUMHYECKHX anemenTor JI. 1.
Menneneesa.

Tema 1.3. Crpoenne sewecrsa.

Tema 1.4, Bopa. Pactsopsr. DIEKTponUTHYECKas JHCCOUHALMS.

Tema 1.5. Knaccuuranus HCOPraHH1eCKHX COETMHEHMM H UX CBONCTRA.

Tema 1.6. Xumuueckue peaxuuy.

Tema 1.7. Metannst u HEMETANTL].

Pasnen 2. Oprasuuecias NHMHUS,

Tema 2.1. OcHosuble noustug OPTaHueCkol Xumuy Teopus CTPOCHHS OprasuyecKuy
COSIMHEHMH.

Tema 2.2, YrneBonopons: u ux IPHPOIHEIE HCTOYHH K.

Tema 2.3. Kucnoponconepsxanme OPT&HHYECKHE COENUHEeH .

Tema 2.4, A30TCONEPIKALUNE OpranuyecKue coenunerus. [omvepst.

TemaTnueckuit rtan umeer ONTHMANTbHOE pacnpesiesieHne 4acoB o pasznenam u TemMam mno
OYHOH (popme 0byueHus. p COOTBETCTBHH ¢ yueGHBIM I1IaHOM,



Kascneiit pasnen [IPOTPaMMbl OTpaXaeT TeMaTHKy u BONPOCHL. NO3BONAIOLIKE, B TONHOM o0beme,
U3YHHTL HEOOXOAMMBLI TeopeTuyeckui matepualn. [posegenue 71ab0PATOPHBIX 3aHATHI,
NpeayCMOTPEHHBIX paboyett TTPOTPaMMOH, 03BONALOT 3aKPennTh TCOPETHYECKHE 3HAHUS,
NpHOOPETEHHBIE IPY U3yYeHHH JNAHHOW NHCLHIIUHEL

Vzyuerve nauuoit aucuummmg, cnocobeTByeT 3¢ ek TUBHOM 1 Ka9€CTBEHHOM MONrOTORKE
CTIEUHANHCTOB.

Pabowas nporpamma COLCPKUT MUHUMYM JIHTEPATYPLL HEOBXOAUMOG LIS U3YUEHHH
JUCLIHITIMHEL,

B uenom paspaGoranuas pabouas nporpamma yueGuoi AUCLHTUIHEDL <XHMHS» COOTBETCTBYET
TPEOOBAHHAM IPOrPanMM bl TIOATOTOBKH CIELHATUCTOB CPeHEro 3BeHA DenrepainHoro
FoCynapCTBeHHOro 00pasoBarensHoro CTAHDAPTa CPEAHETO MPOYeCCHONHATLEHORG
obpazoBanus.

Paspabortannas AporpamMma yueOHON quctnnIgy PEKOMEHAYETCS 111 HCNOAL30BAHYS B
y4ebroM npouecce npu noarotoske 00YYaIOWHXCS 110 BCeM CHCUMAIBHOCTAM.

Penensent Bynarunras E.M.

HomxuocTs, Mecto padoThi:

I oggmp@wigoe OromKeTHOE fnpodeccuonansHoe obpazosarenbyoe yupexneHue
Pasien S B

ASAESHONOPOKHBIL TEXHYKYM», NpenoaBarTens,

vy e e

A
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Peuensuyg

Ha padouyio nporpammy y4eGHOH JMCUMTITUHEL
«XVIMWST»
6azoBas MoAroTOBKa NPOYECCHOHANBLHONO 06PA30BAHMUS

Aptop nporpammel: Akumosa C.A.- nipenoaBsatens bpsHckoro dbunuana [TTVYIIC

Paouas nporpamma no nauHo# aucuunmMHe pazpaboTana B COOTBETCTBUY C TpeboBaHUIMHU
defiepalbHOr0 roCyIapCTBEHHON0 06PA30BATENBHOTO CTaHzaprTa CpelHero nNpoQheccuoHans-Horo
obpasoBanus. B CTpyKType NporpaMMel HOATOTOBKH CHELMATHCTOR CpeaHero 3penHa yuyeOHas
AUCLMIUIHHE «XMMUS» OTHOCHTCS K 0a30BOH IMCUMIIHHAPHON 06pa3oBaTeNibHON NOArOTOBKE.

Pabouas nporpamma yueSHON AMCHHITIHAELL «XUMHS» COCTOUT U3 CICAYIOWMX Pa3AeNoRn!

- MOSACHUTENBHAS 3ATTMCKA .

1 OBLIAA XAPAKTEEPHCTHKA YHEBHOW AUCUMTUIMHbLI;

2 MECTO YUYEBHOW TUCLIMITIVHGI B YHEBHOM THTAHE;

3 PE3YJIBTATHI OCBOEHHVFI YYEBHOW IWUCLIMNTMHBI:

4 CORAEPKAHME YYEBHOW AUCLIHMITNIMHbI:

5. TEMATHYECKOE NMNAHUPOBAHME,

5.1 TemaTHueCkHit MAAH YUEGHOM AHCLAIHHDI:

5.2 XapaKkTepucTiHKa OCHOBHEIX BUAOB Y4eGHOPH NEATENLROCTH CTY AEHTOB! .

6. Y‘{EBHO-METOJJ,{/!L!ECKOE M MATEPUATIBHO-TEXHUYECKOE OBECTIEUEHUE PABOYEN
MPOrPAMMB! YUEBHOW TUCLMITIMHbBI:

6.1 MaTtepuansHO-TEXHHYECKOE OBeCneyeH e

6.2 Yuebno-mMeToanueckoe odecrieuchie:

6.3 Mudopyamnonnoe odecneyenue:

7. KOHTPOJIb Y1 OUEHKA PE3YJIBTATOB OCBOEHMS JVCUWITIIMHGL

B nacrniopre nporpamme! cdopmynaposansr neny u 3anaun ocBoeHus JUCHUNIHHEY, HAlPaBICHHEIE
Ha OBIaneHHe OOyUaIOWHMCs OOIHMH KOMIETEHIUAMHY.

HarHoe KOMMuecTBO YaCoB. BRIIEICHHOE HA OCBOEHNUE y4ebHOU AHCLUITMHEL, TTO3BONUT:

- chopmupoBate y 00 yuaiommxes HeoBXoANMbIE 0BLIMe 1 NpO(ECCHOHANBHbBIE KOMIETEHLHY.

- [0AYHUHTE HEOOXOMMMBIC 3HAHHS M YMEHUS, KOTOPBIE MOYKHO NPUMEHHTE B JanbHEeRLIEM Ha
[IPaKTUKE.

TemaTHuecKui NN HMEET ONTHMATBLHOE PaCTIPEACIIEHNE YaCoB 10 pa3aesiaM ¥ TeMaM [0 OUHOMN
(hopme oOyweHns. B COOTBETCTBHU ¢ YUEGHbIM TNAHOM.

Kasaeii paznen nporpamMmu! otpaskaer TEMATHIY 1 BOTIPOCHL. IO3BOJSIOLINE B IQJHOM 00BeMe,
U3YUHTE HEOOXOAMMBIN TEOPETHYUECKH i marepuan. Ilposenenne 1aDOPATOPHBIX 3aHATHI.
HPEAYCMOTPEHHEIN pabOUeH NPOrpaMMoii. NO3BONAIOT 3AKPENHTS TEOPETHUECKHE SHAHMUSL,
NIPHOOPETEHHBIE IPH M3YUEHWH U AAHHON AMCLUILIHHbL.

Coneprxanue pabouel nporpamMMbl yued110# AUCIH I bI COOTBETCTBYET TpeOOBaHUIM
PenepansHOro rocyIapeTBEHHOND 06pA30BATEALHOLO CTAHAAPTa CPEAHETO NPOPECCHOHAILHOrO
00pasoBanns Mo BCEM CHELHATHHOCTAM.

Mzyuenne nannolt aucunimnmmpl cnocodCTBYeT ahPeKTHBHON 1 Ka4eCTBEHHON NOArOTORKE
MOJOABIN CTCLMATUCTOR T pabOThi HA SKENE3HONOPOIHOM TpaHenopTe. PaGouas nporpaMMa
COACPIKUT MHHUMYM JTUTEPATYPbl. HEOOXOAMMOI i U3YUCHMS AAHHOH TUCHATLIHHEL

Pazpaborannas nporpamMma yueGHOR AHCIHITIMHL] COOTBETCTBYET TPeOOBAHHEM NPOTPAMMEL
[OATOTOBKH CHCUHATMCTOB CpeaHero 38eHa PeaepansHoro FOCYAapCTBEHHOTO 00pazoBaTeNLHOrO
CTAHAAPTA 1 PEKOMEHAYETCSA ISl HCMOAB3OBAHHS B YueBHOM npoLecce 1PH TOATOTOBKE CTYASHTOB [0
BCEM CNEUMANbHOCTSIM, Lo

Peuensent: Jleondenxo A.B.
HonxrocTs, MecTo paGoTs::

Bpaneruit gpunnan HFyﬂcﬁoaaBﬁﬁﬁb;z'f ) v:i 5 /
// il ///Aﬁé{)ﬁ%@,ﬁg%ﬁ/ﬁ .
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JIVCT U3MEHEHWN 1 NOTOJHERVM, BHOCUMBIX B PABOUYIO HIPOIPAMMY

Homep Jara BHECEHHMS! Ilepeyens U CoAEPKAHHE OTKOPPEKTUPOBAHHEIX DASACNOB dHO 1 monms@%mnmv o
[y [Vl ) uwa.wu 2 3
M3MEHEHMH HAMEHeHUH paboue NPOrpaMMBI BHECHIEro uatieeniis
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