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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o01Ie00pa3oBaTeNbHON Y4eOHOW TUCHHIUTUHBI «XHWMHs TpeIHa3sHaueHa I
U3yUYCHHsI XMMHHU B MPO(eCcCHOHAIBHBIX 00pa3oBarenbHbIX opranuzamnusx CIIO, peanusyrommx
00pa3oBaTeNbHYIO POTrPaMMy CPEIHEro 00Iero oopa3zoBaHus B mpejeaXx OCBOCHUS OCHOBHOU
npodeccuonanbHoi obpazoBarenbHoi mporpamMmel CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO
oOmiero oOpa3oBaHMsl MpH MOJATOTOBKE KBAJM(PHUIMPOBAHHBIX pabOUYMX, CIyXKalluX,
CHELHUATNCTOB CPETHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemgnero obmiero obpa3zoBaHUS,
NPEIbABISEMBIX K CTPYKTYpE, COJACPKAHHUIO U PE3yJbTaTaM OCBOCHHS Y4€OHON JMCIUIUTAHBI
«XUMU», B COOTBETCTBUH ¢ PekOMEHIAMsIMKA 1O OPTaHU3alMU TIOIYYEHUS] CPETHEro O0IIero
00pa3oBaHus B MpeJiesiax OCBOCHUS 00pa30BaTEIbHBIX IPOTPAMM CPETHETO MPO(HECCHOHATLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOI'O OOIEro oOpa3oBaHUs C y4eTOM TpeOoBaHUU (emeparbHBIX
TOCYJapCTBEHHBIX ~ OOpa30BaTE]bHBIX  CTAHAAPTOB W  MOJy4aeMOW  Tpodeccuu  Win
CHEHHUATBHOCTA  CpPEeIHEro mnpodecCHOHAIBbHOrO oOpa3zoBanus (muchbMo JlemaprameHrta
rOCYJapCTBEHHON TOJMTUKU B cdepe moaroroBku padoumx kaapoB u JIIO MwunoOpHayku
Poccun ot 17.03.2015 Ne 06-259).

Copneprxanue mporpamMmmbl «XHUMHS» HAIIPABICHO Ha JOCTH)KEHUE CIISIYIOIUX Heaei:

* ¢opMupoBaHHE y OOYYAIONUXCS YMEHUS OIICHHBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS
JUTSL KaXKJIOTO YeJIOBEKa;

* (¢dopMHupoOBaHKHE y OOYYAIOIMIUXCS LETOCTHOTO MPEICTABICHUS O MHUPE U PO XUMHUH B
CO3JIaHUM COBPEMCHHOH €CTECTBEHHO-HAYYHOH KApTHHBI MHUpPA; YMEHUS OOBSCHSATH
OOBEKTBI M TIPOIECCHI OKPYKAIOIIeH JCHCTBUTEIBHOCTH: MTPUPOIHOM, COLMAIBHOM,
KYJbTYPHOH, TEXHUYECKON CPEJIbl, — MCIIOJIBb3YS JIJISl 3TOTO XMMUYECKHE 3HAHMS,

* pa3BUTHE Yy OOYYAIOLIMXCS YMEHHH pa3nuyarh (PaKkThl U OLICHKH, CPABHUBATH OLICHOYHBIC
BBIBOJIbI, BHJICTh MX CBSI3b C KPUTEPUSMHU OICHOK U CBSI3b KPUTEPHEB C OIPEIEICHHOU
CHCTEMOM IIEHHOCTE!, OPMYJIMPOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* TpuoOpeTeHHE OOYYAIOIIMMHUCS OTBITa PAa3HOOOPA3HON JEATEIBHOCTH, TIO3HAHHUS U
CaMOIIO3HaHMA; KIIFOYEBbIX HABBIKOB, MMCIOUX YHUBCPCAJIbHOC 3HAYCHUC JISA PA3JIMYHBIX
BUIOB ACATCIBbHOCTHU (HaBI)IKOB pemicHuAd HpO6JI€M, IIPUHATHA peHIeHHfI, IIOUCKa, aHaJiu3a
U 00paboTku wuH(pOpMAMKM, KOMMYHHKATUBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHHIA,
COTPYAHUYECTBA, 0€30MaCHOT0 OOPAICHHS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HH).

B mporpammy BKIIOYEHO cOjep)KaHWE, HaNpaBlIeHHOE Ha (OpPMUpOBAaHHE y CTYIEHTOB
KOMITETCHIINI, HeoOXoquMbIX i kadecTBeHHOro ocBocHus OIIOII CIIO na 6a3e oCHOBHOIO
o0miero o0pa3oBaHus ¢ MOJYUYEHUEM CPEIHEro O0IIero 0Opa3oBaHuUs; MPOrPaMMBbl MOATOTOBKU
KBAJTM(HULIHUPOBAHHBIX Pa0OYMX, CIY)KAIMX, IPOrpaMMbl MOJATOTOBKH CIELUAINCTOB CPEIHEro
3BeHa ([IIIKPC, ITICC3).

[Tporpamma y4eOHOW AMCHUIUIUHBI «XUMHS» SIBJISETCSI OCHOBOW JJIsl pa3paboTKU pabouymx
nporpaMM, B KOTOPBIX MNpodeccHoHanbHble 00pa30BaTelbHbIE OpPraHU3alMM, peaTu3yIolIne
o0pa3oBaTeNbHYI0 MporpamMMmy cpeaHero oOmiero obpasoBaHus B mpezenax ocsoeHust OITOIT
CIIO Ha 6a3e OCHOBHOTrO OOIIEro 0Opa3oBaHUs, YTOUHSIOT COJEp)KaHHE y4eOHOTO Marepuaa,
MIOCJIEIOBATEIBHOCTD €r0 M3y4YeHHs, pachpeelieHne y4eOHBIX 4acoB, TEMaTHKy pedepaTos,
BUIBl  CAMOCTOATENBHBIX  paboT, y4WuThIBasg  CrneuuuKy  TpOTpaMM  IMOATOTOBKH
KBaJIM(ULMPOBAHHBIX pab0OYMX, CIAYXalIUX U CHEIUAINCTOB CPEIHEro 3BEHa, OCBaWBaeMOM
npodeccuu Win CHealbHOCTH.

[Iporpamma MOXET HCHOIB30BAThCS JIPYrUMU MPOdEeCcCUOHATBFHBIMU 00pa30BaTEIIbHBIMHU
OpraHu3allUsIMM,  pEAIM3YIOIIMMU  OOpa30BaTeNbHYIO  IpPOrpaMMy  CpEIHEro  o0Iuero
oOpa3oBanus B npenenax ocsoeHust OIIOIT CITO na 6a3e ocHOBHOTO 00111€ro 00pa3oBaHMs

(IIITKPC, TITICC3).
OBIIAS XAPAKTEPUCTUKA YYEBHOM TACHUTLIAHBI «XUMHUST»

XUMHST — 9TO HayKa O BENIECTBAX, MX COCTaBE M CTPOSHHUH, CBOMCTBAX W INPEBPAIICHUSX,
3HaYeHUH XMMUYECKHMX BEIECTB, MATEpHAIOB M IPOLECCOB B MPAKTUYECKOH AEATENbHOCTH
4eJI0BeKa.

Coneprkanne o0meo0pa3oBaTeaIbHON yUeOHOW NUCIIMIUIMHBI «XHMUS» HAPABJICHO Ha YCBOE-
HUE OOYYarOIIMMUCS OCHOBHBIX TOHSTHIA, 3aKOHOB M TEOPHH XWMHUH; OBIIQJICHUE YMEHHUSIMHU
HaOJIOIaTh XMMHUYECKHE SBIICHHS, NMPOBOJNUTh XMUMHUYECKHHA SKCIIEPUMEHT, NMPOU3BOAMUTH pac-
YeThl Ha OCHOBE XMMUYECKHX (JOPMYII BEIIECTB M YPAaBHEHHI XUMUIECKUX PEAKITHIA.

B mporniecce m3ydeHnss XUMHH Yy OOYUYaIONIMXCS Pa3BUBAIOTCS MMO3HABATEIbHBIE MWHTEPECH U
MHTEJJIEKTyaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATEIHLHOM IMPUOOPETEHUS 3HAHUH 110
XUMHUHA B COOTBETCTBUM C BO3HHMKAIOIIMMH JKU3HEHHBIMH TMpoOJIeMaMH, BOCIUTHIBACTCS
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OepeXHOe OTHOIIEHUS K MPHUpPOJAE, MOHUMAaHUE 3I0pPOBOTO 00pa3a KHU3HH, HEOOXOTUMOCTH
IpeIyNIpexIeHUs SIBICHUH, HAHOCAIIMX BPE 310pPOBBIO M OKpYKatowiei cpene. OHU OCBauBaIOT
IpUeMbl TPaMOTHOTO, O€30IacCHOTO HCIOJIb30BAaHUS XHUMHYECKHX BEUIECTB M MAaTepHajoB,
NPUMEHSIEMBIX B OBITY, CEIbCKOM XO3SHCTBE U HA IPOU3BOJICTBE.

[Ipu cTpyKTYypHpOBaHUHU COAEpkKaHUSA 00LIe00pa30BaTEIbHON y4eOHOW IUCIMILIMHBI IS
npoeCCHOHATIBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3AlUM, pPeATM3YIOMMX 00pa30oBaTEIbHYIO
nmporpamMmy cpeaHero oomero oOpasoBanus B mpenenax ocBoenust OIIOIT CIIO na 0Gase
OCHOBHOTO 00I11eT0 00pa30BaHus, yYUTHIBAJIaCh O0BEKTUBHAS PEAIbHOCTh — HEOOJIBIION 00beM
4acoB, OTHYILIEHHBIX HA U3y4YE€HUE XUMUH U CTPEMIIEHHE MAKCUMAaJIbHO COOTBETCTBOBAThH HMJIEAM
pa3BuBaroiiero ooyuenus. [loaTomy TeopeTnyeckrue BONpOChl MAKCUMAJIbHO CMEILIEHBI K Hadaly
W3YYEHHUS TUCIHUIUIMHBI, C TEM YTOOBI MOCIEAYIOMUN (PaKTUUECKUI MaTepua paccMaTpUBaiCs
HA OCHOBE M3yYEHHBIX TCOPHIA.

Peanuzanus neAyKTUBHOIO MOAXOJA K HM3YUYEHUIO XUMHH CIIOCOOCTBYET DPa3BHUTHUIO TaKHX
JIOTHYECKUX OIepaluii MBIIUICHUA, KaK aHalu3 W CHHTE3, 00O0OIIeHWEe M KOHKpETH3aIus,
CpaBHEHHE U aHAJIOTHs, CHCTEMAaTH3alus U KJIACCH(PHUKAINA U JIp.

N3yuenne XuMuu B NMPO(ECCHOHAIBHBIX 00pa30BATENbHBIX OPraHU3aAlMAX, PEATH3YIOIINX
00pa30oBaTeNbHYI0 IPOrpaMMy CpeaHero oOmiero odopasoBanus B mpernenax ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOro 0o0IIero oOpa3oBaHUs, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npoduns npodeccHoHanbHOrO 00pa3oBaHHs. ODTO BBIPAXKAETCS B COJEpKaHUU OOy4YeHUS,
KOJIMYECTBE 4YacOB, BBIACNSAEMBIX Ha M3y4YCHHE OTICNIBbHBIX TE€M MPOTrpaMMbl, TIyOWHE HX
OCBOEHUS 00YyJaIOIIUMUCA, 00BEME U XapaKTepe MPaKTUYECKUX 3aHITHIM, BUJaX BHEAYAUTOPHON
CaMOCTOSITENIbHOM paObOThI CTYIEHTOB.

[Tpu ocBoenun npodeccuii CIIO u cneunansHocTeit CIIO ecTecTBEeHHO-HAay4YHOTO TpOhuUIs
npodeccuoHansHOr0 o0pa3oBaHMsl XUMHS H3ydaeTcss Ha 0a3zoBoMm ypoBHe DI'OC cpeanero
obmiero oopaszosanus, nmpu ocBoeHuu npodeccuii CI1O u cnermanbrocTeit CIIO TeXHHUECKOTO
npodpmwiss npodecCHOHATBHOTO 00pa3oBaHMsl XHWMHUS H3ydaeTcs Oosiee yriayOJIeHHO Kak
npoduabHas ydyeOHas JUCLMILIMHA.

[lpu ocBoenun mpodeccuit CIIO u cnemmansaocTeld CIIO conmambHO-?KOHOMHYECKOTO
npodwmis, cnenuanbHoctedt CIIO rymanumTapHOro mnpoduiasi paccMaTpUBAETCS XUMHUYECKUN
KOMITOHEHT €CTECTBEHHO-HAYYHOTO OOpa3oBaHMs B Mpeaeiax U3ydeHHs] Y4eOHON AMCHUTUIHHEI
«EcrectBo3Hanue» mnpenMerHoit obnactu «EctectBennsie Hayku» PI'OC cpemnero oOriero
obOpasoBaHwUs.

Crneuuduka u3ydyeHHs] XMMHUU TpPHU OBJIAJEHUU NPOPECCHSIMH U CHEHUATBHOCTIMHU TeX-
HUYECKOro Mpoduiis oTpaxkeHa B Kaxxaou teme pasnena «Coaeprkanue yueOHOM TUCIUILTHHED) B
pyopuke «lIpodunbHbie U TpodecCHOHATBLHO 3HAYMMBIE SJEMEHTHI COACPKAHUSY. ITOT
KOMIIOHEHT peaju3yeTcs NpU HHAWBHUIYaTbHOM CaMOCTOSTENbHONH paboTe o0ydarommxcs
(Hanucanuu pedepaToB, MOATOTOBKE COOOIIEHUH, 3alIMTE IMPOEKTOB), B Ipolecce y4eOHO
NeSITETIHHOCTH TI0JT PYKOBOJICTBOM MPETIoiaBaTelisi (BBIIOJHEHUH XUMHYECKOTO HKCIEPUMEHTa
— J1a0OpaTOPHBIX OIBITOB M TPAKTUYECKAX PA0OOT, PEIICHHH MPAKTUKO-OPUEHTHPOBAHHBIX
pacyeTHBIX 3a/1a4 u T. 1I.).

B conepxxanum yueOHOW JMCHUIUIMHBI Ui €CTECTBEHHO-HAYYHOIO Mpoduis mnpodec-
CHOHAJIIBHO 3HAYMMBIH KOMIIOHEHT HE BBIJENICH, TaK KaK BCE €ro COJCp)KaHHE SBISACTCS
npoQUILHO OPUEHTUPOBAHHBIM U HOCUT TPO(HECCHOHATFHO 3HAYMMBIN XapakTep.

B npouecce u3ydyeHus XMMHUH TEOPETUYECKHE CBEIECHUS JIOTOJIHSAIOTCS JIEMOHCTPALUSIMH,
7a00paTOPHBIMU OMBITAMU M TMPAKTUYECKUMHU 3aHATHUSAMH. 3HAUUTEIBHOE MECTO OTBOJAUTCS
XUMHUYECKOMY 3KcrepuMeHTY. OH OTKpbIBa€T BO3MOXKHOCTh (POPMHUPOBATH Yy OOYYArONIUXCS
crielMaibHble PeIMETHBIE YMEHH: pad0oTaTh ¢ BELIECTBAMH, BBIIIOJIHSATH MPOCThIE XUMUYECKHE
OMBITHI, YYHUTh O€30MaCHOMY M DHKOJOTHMYECKHM TIPaMOTHOMY OOpallleHHI0 C BELIECTBAMH,
MaTepuaiaMH U IpoleccaMu B ObITY U Ha IPOU3BOJICTBE.

Jns opraHuzanuu BHEAYJUTOPHOW CaMOCTOSITENbHOM pPAabOTHI CTYAEHTOB, OBJIAJEBAOLINX
npodeccusimu CIIO u cnenmanbHocTAIMU CIIO TEXHHMYECKOrO M €CTECTBEHHO-HAyYyHOro IMpo-
duneit npodeccnoHaTBPHOTO 00pa30BaHUs, MPEACTABICH MPUMEPHBIM TepedeHb pedepaToB
(ToK1a/10B), MHAUBUIYATbHBIX IPOEKTOB.

B mpouecce uzydeHus: XMMHHM BakHO (OPMHPOBATH MH(DPOPMAIMOHHYIO KOMIIETEHTHOCTh
oOyuyaromuxcs. IloaToMy mnpu OpraHuM3aluy CaMOCTOSATENBHOM pabOThl HEOOXOOUMO aK-
[EHTUPOBaTh BHMMaHHE OOyyarolIMXCs Ha IOHMCKe WH(pOpMalMKd B CpeICTBaX MacCcMeaua,
WutepHere, yuyeOHOM M CHELMANbHOM JMTEpaType C COOTBETCTBYIOUIMM O(opMieHHEeM U
IIPEJICTAaBICHUEM PE3YIIbTATOB.

N3yuenne o011e00pazoBaTeIbHON y4eOHOM JUCIHMIUIMHBI «XUMHs» 3aBepllaeTcs Ioj-
BeJICHHEM HUTOroB B ¢opme aud@epeHIUpOBaHHOIO 3aueTa WM JK3aMeHa B paMKax Ipo-



MEXYTOUHOM aTTeCTalluu CTYAEHTOB B NPOLECCE  OCBOCHHS OIIOIT CIIO ¢ mnosnydeHueM
cpennero obmero obpasosanus (IIIIKPC, TITICC3.)!.

MECTO YYEBHOW JUCIIATLJIMHBI B YYEBHOM ILJIAHE

VYuebHas AucUUIUIMHA « XUMHUSD SBIISETCS yY€OHBIM NIPEIMETOM 10 BBIOOPY M3 0053aTEIbHOM
npeameTHoi ooactu «EctectBennbie Haykn» OI'OC cpegHero obdmiero oOpa3oBaHus.

B mpogeccuonanbHbpix 00pa30BaTeNbHBIX OpPraHU3alMAX, PeaM3yIoIIUX 00pa3oBaTeIbHYIO
nporpaMMmy cpegHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6aze
OCHOBHOTO 00mIero o0pa3oBaHMs, ydeOHas IUCHMIUIMHA «XHMHS» HU3ydaercs B 0011e00-
pasoBatensHoM 1mwKie ydeOHoro OITOIT CITIO Ha 6aze OCHOBHOrO 0OIIEro oOpa3oBaHHS C
nojy4eHueM cpeanero oomero oopazosanus (IITIKPC, TIIICC3).

B yue6nbix mianax I[MIIKPC, TITICC3 mecTto y4eOHOW AMCUUIUIMHBI «XUMUS» — B COCTaBe
00111e00pa30BaTENbHBIX yYEOHBIX AMCHUIUIMH 1O BBIOOPY, (OPMHPYEMBIX U3 00s3aTeNIbHBIX
npeameTHbix ooOsacteir ®I'OC cpeagnero obmero obpazoanus, mis npodeccuit CIIO wmm
cneuuanbHoctel CITO cooTBeTcTBYIOIIEr0 NPOQ I NPOPECCHOHATBHOIO 00pa30BaHHU.

PE3YJIbTATBHI OCBOEHU S YYEFHOM JUCHUILINHBI

OcBoeHue coaepkaHusl y4eOHOM JUCHUIUIMHBI «XHUMHUSI», OOCCIEUMBACT JOCTHKECHHE
CTYJIEHTaMH CIEAYIOUINX pPe3y/JIbTaTOB:

* JIUYHOCHMIHDBIX:
© YyBCTBO TOPJOCTU U YBAXEHUS K MCTOPUM U JOCTH)KEHUSM OTEUECTBEHHOM XHMM-
YeCKOI HayKu; XUMHUYECKH I'PaMOTHOE MOBeJIeHHE B IPOPECCUOHATIBHOMN AeATeNbHOCTH

U B OBITY ITpHU OOpALIEHUH C XUMHUUYECKUMHU BEIECTBAMH, MaTeprallaMH U IpOLieccaMH;

* TOTOBHOCTb K NMPOJIOJDKEHUIO 00pa30BaHuUs U MOBBIIICHUS KBATU(PHUKALMKU B U30paHHON
npo(hecCUOHAIBHON JIeATENbHOCTH M OOBEKTHMBHOE OCO3HAHME POJIM XUMHUYECKUX
KOMIICTCHIIUH B 3TOM;

- YMEHHUE HCIOJb30BaTh JOCTHKECHHS COBPEMEHHOM XMMHYECKOM HAYKM M XMMHYECKHX
TEXHOJIOTUH JUIsI TIOBBIIICHUST COOCTBEHHOTO WHTEIICKTYAJIbHOTO Pa3BUTHS B
BBIOpAaHHOM MTPO(GECCHOHATLHON IEATEIEHOCTH;

. Memanpedmemubzx.

HCTOIb30BAHME PA3NINYHBIX BHJOB I03HABATCIBHON JEATENBHOCTH M OCHOBHBIX
UHTEJUIEKTYaJbHBIX OlNepaluui (MOCTAaHOBKM 3ajaud, (HOPMYIMPOBAHMUS THUIIOTE3,
aHalM3a ¥ CUHTE3a, CPAaBHEHMsI, 00OOIIEHHs, CUCTEMaTH3allu1, BBIBICHUS PUYUHHO-
CJICZICTBEHHBIX CBSI3€H, MOMCKA aHAJIOroB, (HOPMYIMPOBAHUS BHIBOJOB) JJISi PELICHUS
MOCTaBJIIEHHOW 3aJlaud, NPUMEHEHHE OCHOBHBIX METOJIOB TMO3HaHUS (HAOJIOICHMS,
HAay4YHOI'O 3KCHepI/IMeHTa) AJId U3YyYCHHUA PAa3JIMYHBIX CTOPOH XUMHYCCKUX 00BEKTOB U
IpOIECcCCOB, €  KOTOPBIMH  BO3HHMKAE€T  HEOOXOIUMOCTh  CTAJIKUBAaThCS B
npodeccuoHanbHOM chepe;

©  HCIHOJB30BAHUC PA3JIMYHBIX MCTOYHUKOB I MOJTYYCHUSA XUMHYECKOM HHq)OpMaHI/II/I,
YMCHHUE OLICHUTH €€ OJOCTOBCPHOCTHL [JII AOOCTHXKCHUA XOPOIIMX PE3YJIbTATOB B
npodeccuoHanbHOM chepe;

. npedmemublx.
c(OpPMHPOBAHHOCTh MPECTABIECHUI O MECTE XMMUU B COBPEMEHHON HayyHOU KapTHHE
MHUpa; TMOHMMAaHUE POJIM XUMHUU B (OPMHPOBAHUHU KPYyro3opa M (yHKIHUOHAIBHOM
IPaMOTHOCTH YeJIOBEKa JIJIs peIlieH s MPaKTUYECKUX 3a/1ay;

- BJIaJICHHE OCHOBOMOJATaloIMMU XUMHUYECKUMH MOHATUSAMH, TEOPUSMH, 3aKOHAMH M
3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJb30BAHHE XUMHUYECKOW TEpMHUHOIOTHEH U
CHUMBOJIMKOMH,

©  BJIaJ€HHUEC OCHOBHBIMH MCTOJAaMHW HAYYHOI'O ITO3HAHHUA, HCIIOJIB3YEMBIMHU B XHUMHH:
HaOJIOICHUEM, ONHMCaHUEeM, W3MEPEHUEM, JKCIEPUMEHTOM; yMeHHe 00palaThIBaTh,
OOBICHSATH pE3yIbTaTbl MPOBCACHHBIX OINBLITOB W ACJIATh BBIBOABI; T'OTOBHOCTH H
CHOCOOHOCTD IMPUMCHATH MCTOABI ITO3HAHWA IMTPU PCUHICHUH ITPAKTUYCCKHUX 3a1a4;

- C(l)OpMHpOBaHHOCTI) YMCHHA JaBaThb KOJIUYCCTBCHHBIC OLICHKU U MIPOU3BOJUTH PACUCTHI
10 XUMUYECKUM (OopMyJIaM U YPaBHEHUSIM;

T DK3aMeH IIPOBOIUTCS II0 PENIEHHUI0 IIPOoecCHOHATBHOM 00pa30BaTEIFHOM OPraHNu3aIlUuH JIH00 110 KeJIAHUIO CTYIEHTOB [IPHU M3yJYeHU!N yIeOHOH
JIACIMIIMHEL «XUMUS» KaK IPodUIbHON yIeOHOM JUCIIAIIINHEL.



©  BJIAACHUC IIpaBUJIAMH TCXHHUKHU 0€301IacHOCTH Ipru HUCIOJb30BAHUU XUMHYCCKUX

BCIICCTB;

- copMHUPOBAaHHOCTh COOCTBEHHON MO3MLMHU IO OTHOIICHUIO K XHMHUYECKOH HH(pOp-

Maluu, HonyqaeMoﬁ 13 pa3HbIX UCTOYHUKOB.

XapakTep caMOCTOATEJbHON PadoThHI 00y4aromuxcs, (popMbl (BUAbI) TEKYLIEro U

HTOTOBOI0 KOHTPOJISA y4eOHbIX JOCTHKEHUH 00yUA0IIMXCS.

CamocrosiTenbHas paboTta o0yyaronuxcs npenoiaraeT Hanucanue pedeparos,

CO3JaHUC Hpe3eHTaHHﬁ, KOHCIICKTUPOBAHHUEC MaTCpUajida ¢ CUCTECMATU3UPOBAHUECM U aHAJIN30M,

BBITNIOJIHEHHE NTPAKTUYECKUX 3aJaHUI U pabOTy HaJ IPOEKTaMH.
DOpMBI TEKYIIETO KOHTPOJIA:
» 11a00paTOpPHBIC OIIBITHI;
» TpaKTUYECKUE 3a/1aHUS;
» KOHTpPOJBbHBIC PaOOTHI.

(DOpMOI;'I HpOMC)I(YTOHHOﬁ aTTeCTalli I10CJIC YETBIPEX CEMECTPOB U3YUCHUS ABJIACTCA IK3aAaMEH.
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KoanuecTBo
HaumeHoBaHue pa3iesioB U TeM JacoB
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Conep:xanue y4eOHOM M CHUIIIMHBI XUMHS

HaumenoBanue Conep:kanue y4eOHOTr0o MaTepHuasia, JJadoparopHbie padoThl U NPAKTUYECKHE 3aAHITHS, Oo0bem YpoBeHb
pa3iesioB U TeM caMoCTOsITeJIbHAs paboTa 00y4yalonmxcs, Kypcopasi pabora (IIpoeKT) 4acoB OCBOCHMA
1 2 3 4
Beenenue
Laac Hayunble MeTo1bl MO3HAHUS BELIECTB U XUMHUYECKHUX SIBJICHUU. Ponb 3kcniepuMeHTa u 1 2
TEOpUU B XUMUU. MOJeIMpOBaHNE XUMUUECKHUX IIPOLIECCOB.
Paznea 1.0BIIASA U HEOPTAHUYECKASA XUMUA 96
1.1. OcHoBHBIE OcHoBHbIC MOHATHA XUMUH. BemectBo. ATom. Monekyna. XUMUYECKUNA JJIEMEHT.
TNOHSITHS 32KOHBL | 4 4 4 Amnorponus. IIpocteie u cioxxHble BemecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBIN 5
XUMHHU COCTaB BemlecTB. XWMHUYECKHe 3HaKM W (popmynbsl. OTHOCHUTEIBHBIE AaTOMHAs H
6 yacos MoJIeKyJIsipHas Maccsl. KosmyecTBo BeniecTsa. 5
OcHoBHbIe 3aKOHBI XMMHHU. CTexuoMeTpus. 3aKOH COXPaHEHHUS MacChl BEIIECTB.
1.1.2 3aKOH ITOCTOSIHCTBA COCTaBa BELECTB MOJIEKYJIIPHOU CTPYKTYpBI. 3aKOH ABOraapo u 2
CJIEJICTBHS UX HETO.
Kourpoabnas padora o reme: «OCHOBHbBIC TTIOHSATHUS U 3aKOHBI XUMHUH» 1 2
CaMocTosiTe1bHasi padoTa: BBHINIOJIHEHUE JIOMAIIHUX 3a/1aHuii o Teme 1.1
[IpumepHas TemaTuka BHEAYJUTOPHON CaMOCTOSITENIbHOM paboThI:
1. BuorexHonorus u reHHas UH>KeHepust — TexHonorun XXI Beka.
2. HaHoTexHoIIOTHSI KaK TPHUOPUTETHOE HANpPaBICHHWE PAa3BUTHS HAYKH W MPOU3BOJICTBA B 4 2
Poccuiickoit denepanun.
3. WnamBumyanpHOE TOMaIIHEE 33 aHNE
4. MupauBuayanabHOE JOMAITHEE 33aHue
1.2 Tlepuoanyeckuii [epuonnuecknii 3axkon JI.M. MenpeneeBa. Ortkpeitue .M. MenneneeBsiM
3aKO0H, [lepuonnueckoro 3akoHa. Ilepmommueckuit 3akoH B  (opmynupoBke .M.
nepuoauvecKas 121 Meneneesa. 2
CHCTEMa M CTPOCHHUE [lepuonnueckass TabaMIa XUMHYECKHX JJIEMEHTOB — Ipaduyeckoe OToOpaxKeHue
aroma nepuoandeckoro 3akoHa. CTpyKTypa MepuoaudYecKOi TaOIuIlbl: Mepruoabl (Maibie U 3
5 yacoB OoJbIne), rpynnsl (TaaBHas U MOOOYHAs).
Crpoenue atoma u nepuoanyeckuii 3axkon /.M. MenneneeBa. AToM — ClOXKHas
1.2.2 yactuna. Sapo (MpoTOHBI W HEUTPOHBI) M AEKTpOHHas oOosouka. M30TomBI. 2

CtpoeHre »HJIEKTPOHHBIX O00O0JIOYEK AaToOMOB 3JEMEHTOB MaJbIX IEepPHOJIOB.




OCOOCHHOCTH CTPOCHHUS DJICKTPOHHBIX O00OJIOYEK AaTOMOB JJIEMEHTOB OOJIBIIHX
nepruoioB (mepexoanbix 3jaemenToB). [lonstue 06 opoutamsx. S-, p- u d-OpOuranu.
DJeKTPOHHBIC KOH(PUTYPAIIUU ATOMOB XUMHUYECKUX 3JIEMEHTOB.

CoBpemMeHHast (HOPMYIUPOBKA MEPUOHUESCKOTO 3aKOHA. 3HAUCHHE TEPHUOANIESCKOTO
3aKOHA U MEPUOTUYCCKON CUCTeMbI XUMHUUeCKuX 3eMeHToB .M. MenneneeBa s
pa3BUTHS HAYKH U TIOHUMAHUsI XUMUYECKOM KapTHHBI MUpA.

IIpakTuyeckue 3aHATHS
1.Ctpoenue 371eKTpOHHBIX 000JI0UEK aTOMOB.

2
IIpakTnyeckas padora:
1.MopenupoBanue noctpoenus Ilepnoanaeckoil TaOIUIBI XUMHUUECKUX JIEMEHTOB.
Konrpoabnasa padora 1no teme «llepmoanueckuil 3aKOH M INEpUOAMYECKAs CUCTEMa Ha 1
OCHOBE YYEHHS O CTPOCHUH aTOMay
CamocTrosiTe/ibHAsi paG0Ta: BRIOJHCHNE JOMAITHUX 3aJaHui 110 Teme 1.2
[IpumepHas TeMaTUKa BHEAYAUTOPHONU CaMOCTOSITENIbHOM pabOTHI:
Kuznup u gesrenpHocts [1.1. Mennaeneena. 3
«[lepuonnyeckomy 3akoHy Oyyiiee HE TPO3UT PA3PYILICHHUEM. . ).
[ToaroTOBUTH KAPTOUYKU K MPAKTUIECKOH padoTe
1.3.Ctpoenne HNonnasa xummuueckas cBsi3b. KaTnoHbl, X 00pa3oBaHUE U3 aTOMOB B pe3yJbTaTe
BellecTBa nporecca OKUCIeHUsl. AHUOHBI, UX 00pa3oBaHUE U3 aTOMOB B pe3yibTare mpoliecca
(16 gacoB) 131 BOCCTaHOBJIEHUs. VIOHHAas CBSI3b, KaK CBSA3b MEXAY KaTHOHAMU U aHMOHAMH 3a CUET
e AJIEKTPOCTATUYECKOrO MNpUTsDKeHHs. Krnaccuukanuss MOHOB: MO COCTaBY, 3HAKY
3apsija, HaJUM4MI0 TUAPATHOW 0007104YKku. VOHHBIE KpHUCTAUIMYECKUE PELIETKH.
CBolicTBa BEIIECTB ¢ HOHHBIM THIIOM KPUCTAJUIMYECKOM PEIIETKH.
KoBasienTHasi xumMu4eckasi cBsi3b. MexaHU3M 00pa30BaHUsl KOBAJIEHTHOW CBSI3U
(0OMEHHBI M JIOHOPHO-AaKLENTOPHBIN). DJNEeKTpoOTpHLaTeNbHOCTh. KoBaneHTHbIE 10

1.3.2 MIOJISIPHASL M HETOJIsIpHas CBsI3U. KpaTHOCTh KOBajJeHTHOU CBA3U. MOJIEKYIIIpHBIE U
aTOMHBIE KpUCTaJIM4eckue pemeTkd. CBONCTBA BELIECTB C MOJIEKYJISPHBIMU H
ATOMHBIMM KPUCTANIMYECKUMH PEIIETKAMH.

MeTauinyeckas CBA3b. Merannnueckas KpucTtaJllindeCcKas peuIcTKa u
METaJIMYeCcKass XUMHUISCKas CBA3b. DH3NUECKHE CBOMCTBA METAJIJIOB.

133

ArperatHbie COCTOSIHHSI BeleCTB M BOJAOPOJAHAasl CBsI3b. [Bepoe, XUAKOE W
1.34 ra3oo0pa3Hoe cocTostHHs BemiecTB. [lepexon BemiecTBa U3 OJHOTO arperaTHOro
COCTOsIHUS B Apyroe. BogopoaHas cBsi3b.




Yucreie BemecrBa M cMecH. [loHsatue 0 cMecu BellecTs. | OMOreHHBIE U

135 rereporeHHbie cMecu. CocTtaB cMeceil: oObeMHas M MaccoBasi JOJIM KOMIIOHEHTOB
CMECH, MaccoBasi J10JIsI IPUMECEH.
JMucnepcHble cuctembl. [lonstue o mucnepcHoit cucteme. [lucnepcHas dasza u
1.3.6 mucnepcuoHHast cpena. Knaccudukanus nucnepcHbix  cucteM. [lonsitue o
KOJUTOMTHBIX CUCTEMaX.
JlabGopaTopHble ONBITHI
1. O3nakomieHHE C KPUCTANIMYECKUMH PEIICTKAMU BEIIECTB.
2. CocraB cMeceil: o0beMHass M MaccoBasl JOJM KOMIIOHEHTOB CMECH, MaccoBasi JOJis
IIPUMECEH.
3. IlpurotoBneHue cycneH3uu KkapOoHaTa Kalbliis B BOJE.
4. Tlomy4eHue dMyIbCUU MOTOPHOTO Macia.
5. O3HAKOMIIEHHE CO CBOMCTBAMHU JAUCHEPCHBIX CHCTEM.
IIpakTuyeckue 3aHATHSA:
1.  TIlpakTukyMm Mo peuieHuto 3aaad no reme: «CTeneHb OKUCICHUS DJIEMEHTOB B
COCIMHEHUSX 0 UX HOopMyIamM»
2. IlpakTukym mo pemieHuro 3agad no teme: «CocraB cMeceil: 00ObeMHas M MaccoBas

J0JIHU KOMIIOHECHTOB CME€CH, MacCoBas J0JIdA HpHMGCGfI.))

KonTtpoabsHnas padora no teme «CTpoeHHE BELIECTBAY

CamMocTosiTe1bHasi padoTa: BRINOJHEHHE JOMAIIHUX 3aJaHui o Teme 1.3

[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:

1. TI'pyboaucnepcHble CHCTEMBI, X KJIacCU(UKAILUSA U UCIOIb30BaHKUE B IPOPECCHOHATBHON
JESTEIBHOCTH.

Noogwmn

Kocmernueckue renu.

[IpuMeHeHne cycnieH3Hui U DOMYJIbCUN B CTPOUTEIIBCTBE.
WNunuBuayanbHOE JOMAIIHEE 3aaHue
NuauBuyansHOE JOMANTHEE 3aaHUE
NunuBuayanbHOE JOMAIIHEE 3aaHue

1.4. Bona. PacTBOpBbI.
DINEeKTPOIUTHYECKAS
AUCCOMALMS

141

Bona. PacrBopbl. PactBopenune. Bona kak pacrBopurens. PacTBOpUMOCTB BELIECTB.
Hacepiiiennbsle,  HeHachbllLlEHHBbIE,  IEPECHIIICHHbIE  PAacTBOPbL.  3aBUCHUMOCTH
PacTBOPUMOCTH Ta30B, KUAKOCTEH U TBEP/AbIX BEIIECTB OT pa3IMYHbIX (PAKTOPOB.




(7 gacoB)

MaccoBas J0JI1 paCTBOPECHHOI'O BEHICCTBA.

1.4.2

DJIEKTPOJHMTHYECKAST  JMCCOLMANMUS.  OJIEKTPOJIUTBI M HEDJIEKTPOJIUTHI.
OneKkTpoauTHYeCKass JUccolanus. MexaHu3Mbl 3J1eKTPOJIUTUYECKON JHUCCOLUAINU
JUIS BELECTB C pa3JIMYHBIMU THUIAMH XUMUYECKOW CBA3M. ['MapaTUpOBaHHBIE U
HeruJpaTUpoBaHHble HOHBI. CTENeHb JIEKTPOIUTHYECKON aucconranuu. CUIbHbIE U
cnabpie  AeKTpoiuThl. (OCHOBHBIE MOJIOKEHHUS TEOPHHU  DIIEKTPOJIUTHUECKOM
aucconyanui. KuciaoTsl, 0CHOBaHUS M COJIM KaK 3JEKTPOJIUTHIL.

IIpakTuyeckas padora

1. TlpuroroBieHue pacTBOpa 3aJJaHHON KOHLEHTpPALIH.
IIpakTHYeckHe 3aHATHSA:
1. TIpakTHKyM IO pELIeHHUIO 3ajau DJIEKTPOIUTUYECKAs AUCCOLUALUS. 5
2. llpakTukyMm 1o pemieHuio 3aaa4 OCHOBHBIE MOJIOXKEHUS TEOPUH SJIEKTPOIUTHYECKON
aucconuanuu. Kuciorsl, 0CHOBaHMS U COJIA KaK JIEKTPOJIUTHI.
3. IIpakTuky™m 10 penieHuro 3a1a4 o teme «PacTBope»
4. ITpakTHKYM [0 pelIeHuIo 3a/1a4 110 TeMe «Teopus JIeKTPOITUTHYECKON TUCCOIMALIUN
KoutpoabHas padora o teme: «JIEKTPOTUTHUECCKAS TUCCOITHAIUS 1
CaMocTosiTe1bHasi padoTa: BBIIIOJHEHHUE JOMAIIHUX 3a7aHuil o Teme 1.4
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:
1. PacTBOpHBI BOKPYT Hac. 3
2. Boja kak peareHT M KakK cpefa Uik XHMUYECKOTo TpoIiecca.
3. Tumsl pacTBOpOB.
Tema 1.5. Kucaorel m ux cpoiictBa. KucioTel Kak 3J€KTPOIMTHI, UX KiIacCH(PUKAIMSA IO
Knaccuguxanms 1.5.1 | pazauuHbIM mNpU3HaAKaM. XHUMHUYECKHE CBOICTBa KHCJIOT B CBET€ TEOPUHU
HEOPraHU4YeCcKUX ANEKTPOJIUTUYECKON JIACCOLALUN. OcoGenHoctu B3aUMOJCICTBUSA
COCIMHEHUH 1 UX KOHIIEHTPUPOBAHHON CEpHOM M a30THOW KHUCIOT ¢ MeTayuiaMu. OCHOBHBIE CIOCOOBI
CBOICTBA TTOJTYYEHHS] KUCIIOTBHI.
(25 yacos) OcHoBaHMsA M UX cBoiicTBa. OCHOBaHUS KaK JIEKTPOJIMTHI, UX KJIAacCH(pUKalus 1o
pa3IMYHBIM TpPU3HAKAM. XHWMHYECKHE CBOMCTBA OCHOBAHUW B CBETE TEOPHUH 13
1.5.2 | snexTponuTHUECKON aUCcolMannu. Pa3noxeHne HepaCTBOPUMBIX B BOJIE OCHOBAHUIA.
OcHoBHbIE CIOCOOBI MOTYYEHHS] OCHOBAHUH.
Couin u ux cBoiictBa. Conu Kak A1eKTponuThl. CoaM cpeHIe, KUCIbIE 1 OCHOBHBIE.
XHWMHUYECKU CBOWCTBA COJIEH B CBETE€ TEOPUHU DJIEKTPOJIMTHUUECKOW IUCCOLUALIUM.
1.5.3 | CiocoObI MOTy9ICHHSI COJICH.

I'upponus comnent.
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Oxcuapl W ux cBoiicrBa. ConeoOpa3yoiiyue W HECOJeo0pa3yrIIue OKCHIIBL.
OcHoBHBIC, aM(OTEpHBIE M KHCIOTHBIC OKCHIIbI. 3aBUCHMOCTh XapaKTepa OKCHIAa OT
CTCTICHH OKHCIICHUSI 0Opa3ymolIero ero Meramia. XMMUYECKHEe CBOWCTBA OKCHIIOB.
[Tonydenune oKCUIOB.

JlaGopaTopHbIe ONBITHI:

CoNOR~wWNE

UcnbiTanue pacTBOPOB KUCIOT HHAUKATOPAMH.
BiauMoeiicTBue METAIOB C KUCIIOTaMH.
BzanmoeiicTBHE KUCIIOT ¢ OKCHAAMH METAJJIOB.
BsanmogeiicTBre KUCIOT C OCHOBAHUSIMU.
BzanmoeiicTBHE KUCIIOT C COJISIMM.

HcnpiTanue pacTBOpOB LIEJIOYEN MHAMKATOPAMH.
B3auMozeiicTBue 11e104en ¢ COISIMU.
PaznosxeHnue HepacTBOPUMBIX OCHOBAHHIA.
BzanmoeiicTBHE cojie ¢ MeTallIaMH.

10. B3aumozeicTBre coJieli ¢ COIIMU
11. T'uaponus cosel pa3auYHOrO THIIA.

11

Kontponbnas padota no teme «Kiaccudukaiyst HEOpraHn4eCKux COSAMHEHUN U MX CBOMCTBA

CaMocTosiTe1bHAsi padoTa: BINOJHEHHE JOMAIIHUX 3aJaHuii o Teme 1.5
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbLHOM paObOThI:

el A

CepHas kucnoTa — «xjae0 XUMHUYECKOI MPOMBILILIEHHOCTH.

Hcnonp30BaHne MUHEPATIBHBIX KUCIOT HA MPEANPHUATHSAX Pa3IMUHOTO MPOQUIIS.
OKcHIBI U CONU KaK CTPOUTENIBHBIE MATEPHAIIBI.

Hcropus rurca.

1.6. XumMnueckne
peakuuu
(17 gacoB)

16.1

Kanaccnpukanmsa XxuMu4YecKHX peaknmi. Peaknuu coelMHEHUs, pa3oXKeHUS,
3ameneHusi, oomena. Karanmutnueckue peakuuu. OOpatumble U HeoOpaTUMBbIE
peakuuu. ['OMOreHHBIE UM TETEPOr€HHBIE pPEAaKIMH. OJK30TEPMUYECKHE U
SHIOTEPMHUYECKHE  peakuuu. TernoBod  3hdekT  XUMHUYECKHX  peaxkiuil.
TepMOXMMHUYECKHE YPaBHEHUSI.

1.6.2

OKHCINTEIbHO-BOCCTAHOBHUTEIbLHBIE pPeaKuuu. Crenenpb okucieHus. OKUCIUTENb
W BOCCTaHOBJICHHE. BoccTaHOBUTEIh, M OKHCICHHE. MeTox SJICKTPOHHOI'O OanaHca
I COCTABJICHUSA ypaBHeHI/Iﬁ OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ.

13

10




Cxopoctb xuMuuyeckux peakuuil. IToHsTHE O CKOPOCTHM XMMMUECKHUX PEAKIIMI.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKUX PEAKIMHA OT pa3InyHbIX (PAaKTOPOB: MPHUPOJIbI

1.6.3 | pearupyromux BEMIECTB, WX KOHIIGHTPAIMH, TEMIEPATYpPhl, TOBEPXHOCTH
CONPUKOCHOBEHHMSI U MCIIOJIBb30BAaHUS KaTaIl3aTOPOB.
O0paTumMocTh XHMHYecCKHX peakuuid. OOpaTuMble M HEOOpaTUMBIC PEAKIIHMH.
1.6.4 | Xumuueckoe paBHOBECHE U CIIOCOOBI €T0 CMEIIECHUS

JlaGopaTopHbIe ONBITHI:
1. 3aBUCHMOCTbH CKOPOCTH B3aUMOJCHCTBUS COJSHONM KHCIOTHI C METAJUIAMU OT MX IpHU-

POBI.

2. 3aBHCHMOCTD CKOPOCTH B3aHMOﬂCﬁCTBHH OUHKa C COJITHOM KHMCJIOTOHM OT €€ KOHILICH-

TpaLuu.

3.3aBUCUMOCTH CKOPOCTH B3auMojericTBus okcuaa Meau (1) ¢ cepHoit KucnoToii oT TeM

1epaTypsbl.

KonTtpouabHasi pa6ora o teme «XUMUYECKHE PEAKIIUID)

CamocTrosiTejibHAsi pa60Ta: BBITIOJHEHUE IOMAIIHUX 3a/1aHni 110 Teme 1.6
[TpumMepHasi TeMaTHKa BHEAYAUTOPHOU CAMOCTOSITEIIbHOU PaOOTHI:

CoNR~ LN E

Peakuus ropeHust Ha MPOU3BOJCTBE.

Peakuus ropenust B ObITY.

BupryansHoe MOAENMPOBAHNE XUMUUYECKHUX ITPOLIECCOB.
DNEKTPOIN3 PacTBOPOB AIEKTPOJIUTOB.

DNeKTPOIN3 pPacIuIaBOB JIEKTPOIUTOB.
WNunuBuayanbHOE JOMAIIHEE 3a0aHUe
WNHnuBuayanbHOE JOMANIHEE 3aJaHue
WNunuBuayanbHOE JOMAIIHEE 3aaHue
WNHnnBuayansHOE JOMAIIHEE 3aaHue

10 WHauBuayanbHOE TOMAIIHEE 3alaHue
11. UuauBuayanbHOE JOMAIIHEE 3a/laHue

11

1.7 Merauiibl 1
HeMeTaJIbI
(20 yacoB)

1.7.1

Metaiabl. OCOOEHHOCTH CTPOEHHS aTOMOB U KpHCTaIoB. DU3MUECKUE CBOMCTBA
metayuioB. Kiaccuukaiuss MeTasioB MO pa3jInYHbIM TpU3HAKaM. XHMHYECKHE
CBOMCTBA  METAJUIOB.  OJJEKTPOXMMHMYECKHUH DS  HANPSHKEHWM  METAJIOB.
Meramnorepmusi.

O6mue  cmnocoObl  mosiydeHuss  MmetayuioB.  [loHste o0 MeTayulyprum.

12

11




[TupomeTamyprus, THAPOMETAITYPIHS U 3JIEKTPOMET
tayutyprusi. CruiaBel YepHBIC U LIBETHBIE.

1.7.2

Hemeramibl. OcoGeHHOCTH CTpoeHHsI aToMOB. HemeTamibl — MpoCThi€ BEIECTBA.
3aBUCUMOCTh CBOMCTB TajJOr€HOB OT MX mosioxkeHus B llepuoamdeckoil cucrteme.
OKHCIHUTENBbHBIE U BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAJJIOB B 3aBUCHUMOCTH OT UX
MOJIOKEHUS B PSILY DJIEKTPOOTPULIATEIIBHOCTH.

JlabGopaTropHbie ONBITHI
1.3akanka 1 OTIYCK CTaJIH.
2.03HaKOMIIEHUE CO CTPYKTYypaMU CEporo v 0eoro 4yryHa.
3.PacriozHaBaHue py xenesa.
IIpakTuyeckas padora
1 ITonmyuenue Bogopoaa
2 [lonydenue kuciaopoia

3 IMomyuenue yriexucioro raza.llomydeHne aMmmuaka
1.

HpaKTHKyM IO PCIICHUIO 3a/1a4 110 TEMC «PernieHue OKCIICPUMCHTAJIBHBIX 3aaa49)).

KounrpoJabHnas padora no reme «MeTauibl 1 HEMETaJUTBI

w N

= oo

CamocTosiTe1bHAsi padoTa: BRIIOJIHEHHE JOMAIIHUX 3aJaHuii o Teme 1.7
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:
1.

OxpaHa OKpy’Karolel Cpepl OT XUMUYECKOTO 3arpsiI3HEHUS.

KonnuecTBeHHbIE XapaKTEPUCTUKH 3arpsI3HEHUS OKPYKAIOIIEH CpeIbl.

3amuTa O030HOBOIO 3KpaHa OT XUMHYECKOro 3arps3HeHus. MHepTHble wiH
0JIarOpOIHBIC Ta3kI.

Po>xxnarorue conu — rajJoreHslt.

X¥MHS METAIJIOB B MO€l Npo(heCCUOHATIBbHON eI TENbHOCTH.

XuMUS HEMETAJUIOB B MO€H MpohecCHOHabHON AEATEIbHOCTH.

JMuauBruayanbHOE JOMAIIHEE 3ajaHNE

Pasznen 2. OPTAHU

YECKASA XUMHUA

47

2.1.0cHoBHBIE
MOHATUA
OpraHu4ecKon

211

XUMHUH U TEOPUH

HpenMeT opranuquKoﬁ XUMHUH. HpHpOZ[HBIe, HCKYCCTBCHHBIC U CHHTCTHYCCKUC
OpTraHU4Y€CKUC BCIICCTBA. CpaBHeHI/Ie OpTraHUYCCKUX BEIICCTB C HCOPTAaHNUYCCKUMMU.
Banentnocts. XumMudeckoe CTPOCHUC KaK MOPAJOK COCIUHCHUA aTOMOB B MOJICKYJIbI
1O BaAJICHTHOCTH.

12




CTPOEHUs
OpPraHUYecKux
coeauHeHu i
(8uacos)

Teopusi cTpoeHnsi opranmveckux coeauHeHuii A.M. ByrtiepoBa. OcHoOBHbIE
0o | NOJNOKEHUS TEOPHH XHMHYECKOIO CTPOCHH. N3omepust U n3oMepbl. XUMUYECKUE
o (dbOpMYITBI 1 MOJICTTH MOJICKYJT B OPTAaHHMUYECKON XUMUMU.

KJIaCCI/I(l)HKaIII/IH OpPraHn4e€CKux BEIIECTB. Knaccmbmcaum{ BCIICCTB 11O CTPOCHUIO
YIJII€POAHOr'o CKEJI€Ta U HAJITMYHIO q)YHKI_[I/IOHaJ'IBHBIX T'pYyIIIL. I'omonoru m romonorus.

2:2.3 Hagana nomenknatypsr IUPAC.

JlabopaTopHbIi ONIBIT
1. Usroromnenue mojenei MOJIEKYJl OpraHUYECKUX BEILIECTB.
2. IlpakTukym mno pemenuio 3agad no teme: ' Kiaccudukanus opraHudeckux
BEIIECTB"

KonTtpoJabHas padora o teme «OCHOBHBIE IOHATHSI OPTaHUYECKON XUMHUH U TEOPUS
CTPOEHUS OPIraHUYECKUX COCITMHEHUIN

CaMocTosiTe1bHAsi padoTa: BIIIOJIHEHHE JOMAIIHUX 3aJaHui 1o Teme 2.1

[TpumepHast TeMaTHKa BHEAYAUTOPHON CAMOCTOSITEIILHONW PaOOTHI:
1. Kpatkue cBeeHMs 110 HCTOPUM BO3SHUKHOBEHUS U PA3BUTHUS OPIraHUYECKON XUMUH.
2. Xwussb u gesarensHOCcTh A.M. ByTiieposa.
3. ButamusMm u ero kpax..

2.2.Y11eBoA0pOALI H
UX MPUPOIHbIE
HCTOYHHKH

(13 yacoB)

1 AJkanbl. AJKaHBI. TOMOJOTHYECCKUI psAA, U30MEpUss U HOMCHKJIATYpa aJIKaHOB.

211 XUMHYECKHE CBOMCTBA alKaHOB (MeTaHa, »JTaHA): TOpPEHHE, 3aMelIcHUE,
pasyIo)KeHUe, neruaprupoBanue. [ I[puMeHenne ankaHoB Ha OCHOBE CBOMCTB.
AJIKeHbI. DTHIIEH, €T0 MOJy4YeHHe (IeTHAPUPOBAHNEM ITaHA, JACTIONUMepU3alen
1 MOJIMATUIIEHA). [ OMOJIOTHUECKUH Psijl, U30MEpHs, HOMEHKIIATypa aJTKEHOB.
229 XYMHYEeCKUE CBOWCTBA ATHIICHA: TOPEHHE, KaYeCTBEHHBIE peakinu (00ecBeUrBaHIe

OpOMHOM BOIbI M PaCTBOpA MepMaHTaHaTa Kajus), TuapaTalus, HoJuMepru3aIus.
IIprMmeHeHne dThiIeHa Ha OCHOBE CBOWCTB.

Juenbl U Kaydyku. [loHsATHE O AMEHaX Kak yrieBOAOpOAAaX C JABYMsS JBOMHBIMHU
1 cBsazamu. ConpsikeHHbIE JUEeHbl. XUMUYECKHUEe CBOMcTBa OyTanueHa-1,3 u uzonpexa:
2.2.3 oOeciBeyrBaHe OpOMHOM BOABI M MOJMMEpH3alUs B Kayuyku. HaTypanibHbll U
CUHTETUYECKHE KaydyKu. Pe3uHa.

AJIKMHBI. ATieTriieH. XMMUYECKHUE CBOMCTBA alleTUIIeHA: TOPeHHUE, 00eCIIBEYBAHNE
OpoMHOI BOJBI, TPUCOEAUHEHHE XJIOPOBOIOpoAa U ruapaTanus. [IpumeHeHHe

2.2.3 o
alleTUJIeHa Ha OCHOBE CBOMCTB. MeKKiaccoBasi U30Mepus C aJKaAUueHaMH.
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1 Apensl. ben3on. Xumuyeckue CBOHCTBA OCH30JIa: TOPEHUE, PEAKIIUU 3aMEIICHHS

2.2.4 (ramorenupoBanue, HUTpoBanue). [I[pumeneHne 6eH3071a Ha OCHOBE CBOMCTB.
1 [IpupoaHbIe HCTOYHHUKH YII€BOIOPOAOB. [IpupoiHEIii ra3: coctaB, IPUMEHEHUE B
KaueCTBE TOIUIHBA.
2.25

Hedts. CocraB u nepepadbotka Hedru. [Teperonka nedru. Hedrenpoaykor.

IIpakTuyeckas padora
ITonmyyeHue aneTuineHa 1 J0Ka3aTenbCTBO €r0 HENpeeNbHbIX CBOUCT
JlabopaTopHbIe ONbITHI

1.
2.

O3HakoMJIeHHE ¢ KOJUIeKIUel o0pa3oB HEPTH U MPOAYKTOB €€ MepepadOTKu.
O3HakoMJIEHHE ¢ KOJUIEKIIMEN KaydyKOB U 00pa3liaMu U3AeIuil U3 pe3HHBI.
IIpakTuKky™m no pemenuio 3axa4 "HoMeHknarypa u nu3omepus aJikaHoB"

KonTpouabHasi pab6ora no teme «YTrieBoa0pobl U UX NPUPOIHBIE HCTOUHUKH

CamocTrosiTejibHAsi pa60Ta: BBITIOJHEHUE IOMAIIHUX 3a/IaHAN TI0 TeMe 2.2
[TpumepHas TeMaTHKa BHEAYIUTOPHON CAMOCTOSTEIILHON paOOTHI:

1. Dkonormyeckue acleKkThl UCIIOIb30BaHMSI YTIIEBOJLOPOJHOTO ChIPHS.
2. DKOHOMHYECKHE aCHEKTbhl MEXIYHApOJHOI0 COTPYIHHYECTBA IO HCIIOJIb30BAHUIO
YTJI€BOIOPOIHOTO ChIPBS.
3. Hcropusi OTKpbITHS M pa3pabOTKM Ta30BbIX M HE(TAHBIX MECTOPOXIEHUI B
Poccuiickoit ®enepanuu.
4. XuMus yrIIeBOJOPOJHOTO ChIphs M MOsi Oyayiiast mpodeccus.
5. VYrneBonopoaHOe TOIJIMBO, €r0 BUIbl U HA3HAUYEHUE.
6. CuHTeTHMYecKHe KaydyyKH: UCTOPHs, MHOT00Opa3ue U MepCreKTUBEI.
7. Pe3uHOTEeXHUYECKOe MPOU3BOICTBO U €r0 Pojib B HAYYHO-TEXHUYECKOM IIpOorpecce.
8. CsapodHO€ MTPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJIOPOIOB B HEHA.
9. Hedtp u ee TpaHCHOPTUPOBKA KaK OCHOBA B3aMMOBBIMOJHOIO MEXIyHApOIHOTO
COTPYJHUYECTBA.
2.3. Cnuptbl. [lonydeHune staHosnia OpOXKEHHEM TIJIIOKO3bl M THJpaTalyedl STUIICHA.
Kuciopoacomep:xkam | 2.3.1 | ['ugpokcwipnas rpynna kak —(¢yHKuuoHanbHas. [loHATHE O  IpenenbHBIX
ne OpraHnyecKue OJTHOATOMHBIX CIUPTaX. XWMHYECKHE CBOWCTBA JTAHOJA: B3aUMOJICHCTBHE C
coeIMHEeHHA HaTpueM, oOpa3oBaHHWE NPOCTBIX U CIOXKHBIX A(PHUPOB, OKUCICHUE B ANbJCTU]L.
(14 uacos) [IpumeHeHrne »TaHOJIAa HAa OCHOBE CBOWCTB. AJIKOTOJIU3M, €ro TMOCJIEACTBUA U

peaynpexIeHHE.
['muneprH Kak MpeaCcTaBUTENb MHOTOATOMHBIX CIUPTOB. KauecTBeHHass peakius Ha
MHOT0aTOMHbIE ciupThl. [IpruMeHenune rnunepuHa.




2.3.2

®enos. Ouznueckue U XMMUYECKHE CBOMCTBA (peHosa. BzanmHoe BiMsiHEE aTOMOB B
MoJieKkyse (eHosa: B3aMMOAEHCTBHE C TMAPOKCHIOM HATpUS U a30THOM KHCIOTOH.
[Tpumenenue GpeHoma Ha OCHOBE CBOMCTB.

2.3.3

Auabaeruasbl. [lonstue 06 anpaeruaax. AnpiaeruaHas rpynmna kak GyHKIHOHAIbHAS.
dopManbaeru MU €ro CBONCTBA: OKUCIEHHE B COOTBETCTBYIOIIYIO KHCIOTY,
BOCCTAHOBJICHHE B COOTBETCTBYIOLIMK crnupT. [lonmydeHue anbIeruioB OKHCICHUEM
COOTBETCTBYIOIIUX cipToB. [Ipumenenne Gpopmanbaeruia Ha OCHOBE €ro CBOMCTB.

2.3.3

Kap6onoBbie kuciioTbl. [Ionarue o kapooHOBBIX KuciaoTax. KapOokcunpHas rpyrma
Kak (yHKnuoHanbHas. ['OMONOTMYECKHH  psl  TPENeNbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJHOT. IlodydyeHne kapOOHOBBIX KHCIOT OKHCIEHHUEM allbJETH/I0B.
XHUMHYECKHE CBOWCTBA YKCYCHOM KHCJIOTBI: OOIME CBOMCTBAa € MHHEPaJbHBIMU
KUCJIOTaMU U peakius 3tepuukanuu. IIlpumeHeHne ykCyCHOM KHCIOTBI HAa OCHOBE
CBOMCTB. BpIcIne ;KMpHBIE KMCIOTHI HA IPUMEPE NAIIBMUTHHOBOM M CTEAPUHOBOM.

234

Choxnble 3¢upbl M kupbl. [lodydeHue cinoxHbIX 3(QUPOB  peakuuei
srepudukanuu. Croxable 3QUpPH B IPUpPoje, UX 3HaYeHHE. [I[puMeHeHne CIOXKHBIX
3(hUpOB Ha OCHOBE CBOMCTB.

XKups! kak cnoxuabie 3¢upsl. Kiaccudukanms xupoB. XUMHUYECKHUE CBOHCTBA KHUPOB:
TUAPOIN3 U THIPUPOBAHUE KUIKUX KUPOB. [IpuMeHEeHNE KUPOB HA OCHOBE CBOMCTB.
Mpeuia.

2.35

YraeBoabl. YTiaeBoJsl, UX Kiaccu(uUKalusas: MOHOcaxapuabl (IJIIOK03a, QpyKTo3a),
JIucaxapuibl (caxapo3a) U mojucaxapuibl (Kpaxmai U IeJUTI0I03a).

['mroko3a — BEIIECTBO C JABOWCTBEHHON (DYHKIMEN — anbIernocoupT. XUMHUECKUE
CBOICTBa TJIIOKO3bI: OKUCIIEHUE B TJIFOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHUE B COPOUT,
cnupToBoe Opoxkenue. [IpuMeHeHne TiIoK03bl Ha OCHOBE CBOMCTB.

3HaueHue YIJeBOJOB B KMBOW MPHUPOJE M KU3HU denoBeKka. [IoHsATHE O peakiusix
NOJIMKOHACHCALIMYA W THIPOJIN3a Ha MPUMEPE B3aUMOIIPEBPALLEHUI: TIIOKO3a —>
MOJINCaXapu /.

JlabopaTopHbIe ONBITHI:

agrownE

PactBopenue rimiepuHa B Bojie ¥ B3aumoencTeue ¢ ruapokcuaom meau(ll).
[TpoBenenue peakiuu «cepeOpsiHOTo 3epKaja

CBoIiCTBa YKCYCHOW KHCIJIOTBI, OOIIHME CO CBONCTBAMH MHUHEPATBLHBIX KUCIIOT.
Jloka3aTesbCTBO HEMPEAEIBHOTO XapaKkTepa KHUAKOTO KUPA.

CpaBHeHHE CBOWCTB MblJIa 1 CHHTETUYECKUX MOIOIIUX CPEJCTB
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6. BsammojeiicTBHE IIIOKO3BI M caxapo3bl ¢ ruapokcuaom mean (I1).
7. KadecTBeHHas peakius Ha Kpaxmall.

KOHTpOJIbHaﬂ paﬁoTa 10 TEMEC «KI/IcnoponconepmamHe OpPraHn4€CKUeC COCINMHCHU )

CamocrosiTejibHAsi paGoTa: BBITIOJHEHUE IOMAIIHUX 3a/IaHui 110 TeMe 2.3
[IpumepHas TemMaTuKa BHEAYAUTOPHONU CaMOCTOSITENIbHOM pabOTHI:

CoNoR~LNE

10.
11.
12.
13.
14.
15.

16.
17.

YTrneBobl U UX poJib B JKUBOM IPUPOJIE.

CrpoeHue TIII0K03bl: UCTOPUS Pa3BUTHUS IPEICTABICHUM U COBPEMEHHBIE BO33PECHHUS.
PasButne caxapHoi NpOMBILIIEHHOCTH B Poccuu.

Ponp yriieBonoB B Moeii Oyyiiei nmpodecCHOHATBHOMN NeITEIbHOCTH.

Mertanoin: xeMopuHs 1 XeMO(POOHs.

DrtaHoI: Beauyaiiiee 01aro U CTpaurHoe 3710.

AJIKOTOJIM3M U ero npoduIaKTHKa.

MHoroaromMHbIe COUPTHI U MOs OyayIasi mpoQeccuoHaNbHas e TEIbHOCTb.
@opmanbliernl Kak OCHOBa IIOJYYEHMsI BELIECTB U MaTepualoB i MOel
npodeccnoHanbHOM e TENbHOCTH.

MypaBbUHas KMCIIOTA B IPUPOJIE, HAYKE U IIPOU3BOCTBE.

Hcropus ykcyca.

CrnoxHnble 3(hUpbl ¥ X 3HAYCHUE B IPUPOJIE, OBITY U TIPOU3BOJICTBE.

JKupsl Kak IPOIYKT MUTAHUS U XUMHUYECKOE CHIPHE.

3aMeHa KHUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.

HexBaTka mpomoBONBCTBHS Kak TIJo0alibHas mpoOiieMa 4eloBedYecTBa U IYTH €€
pelIeHus.

Meuta: mpoiioe, HacTosiee, Oyayiee.

CpencTBa rUTHEHbl HA OCHOBE KHCIIOPOJICOIEPKALUX OPraHUYECKUX COEITMHEHUH.

18.Cunretnueckue moromue cpeactsa (CMC): T0CTOMHCTBA M HETOCTATKH.

2.4.
A3oTconepkanue
OpraHuvecKne
CoeTHHEHMSI.

IHonumepsl.
(12 gacoB)

24.1

Amunbl. [lonstue o0 amuHax. AnudaTHyeckue aMHHBI, MX KiIaccuuKanmus u
HOMEHKJIaTypa. AHWIMH, KaK OpraHudyeckoe ocHoBaHue. [lonmydyeHne aHmnmMHa u3
HUTpoOeH3ona. [I[pumeHeHne aHnIHa Ha OCHOBE CBOMCTB.

24.2

AMHHOKHCJIOTBI.  AMHHOKHCIOTBI ~ KaKk  aM@oTepHble  AUPYHKIMOHAIbHbBIE
OpPraHMYECKHUE COEIMHEHUs. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJEHCTBUE
CO ILeJIoYaMH, KHUCIOTaMH U Jpyr ¢ JApyroM (peakiusi MOJUKOHAECHCALINH).
IlenTuaHas cBa3p ¥ nonunentuasl. [ lpuMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.
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Beaxu. IlepBuuHas, BTOpHYHAs, TpPETUYHAs CTPYKTYpbl OeiakoB. XUMHUYECKUE
CBOMicTBa O€IKOB: TOpEHME, JAEHAaTypauus, THUJIPOJU3, IBETHBIE pEAKLUU.
buonornueckne ¢ynxuun OenkoB. Iloaumepsnl. benkn u nommcaxapuabl Kak
OMOIOJIMEDBI.

243 [Tnactmaccel.  IlomyueHne — moauMepoB — peakuued — moiuMMmepusaluud |
IIOJIMKOHACHCAI . TepMOHHaCTHqHBIC n TCPMOPCAKTUBHBIC I1J1aCcTMAacCCHI.
[TpencraBuTenu miacTMacc.

Bonokna, nx xmaccuduxanus. Ilomydenue BoiokoH. OTaenbHBIE NPEACTABUTEIN
XMMHUYECKHX BOJOKOH.

1.ITpoBeneHne KaueCTBEHHBIX PEAKINI Ha OeNKU

2 V3y4yeHue CBOIMCTB KaTaJIU3aTOPOB

Pemenne sKCepUMEHTANBHBIX 3a7ad Ha WACHTH()HUKALNWIO OPraHMYECKHX COCTUHECHUH.
PacniozHaBaHue m1acTMacc ¥ BOJIOKOH.

KonTtposabHasi pa6ora no teme «A30Tcoiepkaliie opranndeckue coeiuHenus. [lomumeps»

CaMocTosiTe1bHasi padoTa: BBIIIOJHEHHUE JOMAIIHUX 3a7aHuil o Teme 2.4

[IpumepHas TemMaTvKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:

AMMMaK 1 aMUHBI — OECKUCIOPOAHBIE OCHOBAHMS.

AHUJIMHOBBIE KPACUTEIN: UCTOPHUS, IPOU3BOJICTBO, IEPCIIEKTHUBA.

AMUHOKHCIOTHI — aM(pOTEpHbIE OPraHNYECKUE COSAMHEHUS.

AMHHOKHUCIOTHI — «KUPIUYUKI OETKOBBIX MOJIEKYIL.

CuHTeTH4eCcKHe BOJIOKHA HA aMUHOKHUCIIOTHON OCHOBE.

«OKu3Hb 370 crocol cyniecTBOBaHUS OENKOBBIX TE...»

CrpyKTyphl O6€JIKa U €ro AeCTPyKTYpHUpOBaHUE.

buonornueckue pyHKIMN OEIKOB.

benkoBas OCHOBa MMMYHHUTETA.

0. CITNU /I u ero npo¢uIaKTHKa.

1. lepuuuT Oenka B MUIIEBBIX NPOAYKTaX M €ro MpPeojoJieHHe B paMKax TIJI00albHON
IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

12. Xumus 1 6MONIOTHS HYKIEMHOBBIX KHCIIOT.

RRooo~NoOR~WNE
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH
CTYAEHTOB

Conep:xanue 00yueHust XapakTepucTUKa  OCHOBHBIX  BH/0OB
AeITeJIbHOCTH CTYIeHTOB (Ha YpOBHe
Y4eOHBIX J1eiiCTBHI)

BaskHeiline XMMHYeCKHE MOHATHS YMmenue JaBaTb OIpCACIICHUC n
OIICpHUpoOBaATh CICAYHOIINMH XHUMHYCCKUMU
IIOHATUSAMMU BCIICCTBO, XUMHYSCKHI

9JIEMEHT, aTOM, MOJICKYJa, OTHOCHUTEJIbHbIC
aTOMHasi M MOJIEKYJISIpHAs Macchl, HOH,
AJUTOTPOIIHSI, M30TOIBI, XUMUYECKasi CBS3b,
EKTPOOTPULIATEIBLHOCTD, BAJICHTHOCTb,
CTENEeHb OKHCIICHUSI, MOJIb, MOJISIpHAs Macca,
MOJIAPHBIH 00BEM ra3000pa3HBIX BEIIECTB,
BEILIECTBA MOJICKYJISIPHOTO u
HEMOJICKYJIIPHOTO ~ CTPOCHHUS, PaCTBOPHI,
EKTPOIIUT u HEDJIEKTPOJIUT,
ANIEKTPOIUTHYECKAST JECCOLManus,
OKHCIIUTENh U BOCCTaHOBHUTEJb, OKHCIICHUE
Y BOCCTaHOBIICHHE, TEIIOBOW 3¢ dekT peak-
UM, CKOPOCTh XHMMHYECKOH peakiuw,
KaTaJms, XHMHYECKOe paBHOBecHE,
YIJIEPOJAHBIH  CKeNeT,  (YHKIMOHAJIbHAsS
rpynna, H30Mepusi, TOMOJIOTHUS

OcHOBHBIE 3aKOHbI XHMHH DopMyIUpOBaHHE 3aKOHOB COXPAHEHUS
MaccChl BELIECTB M MOCTOSHCTBA COCTaBa
BEILIECTB.

YcTaHoOBKa NPUYUHHO-CIIECTBEHHON CBSI3U
MEX/y COJep>KaHHEeM 3THUX 3aKOHOB U
HalMCaHueM XUMHUYECKHX (GOopMyTT U
ypaBHEHH. Y CTAHOBKA YBOJIOLIMOHHON
CYIIHOCTH MEH/JIEJICEBCKOI X COBPEMEHHOM
(OpMyYITMPOBOK NEPUOTUIECKOr0 3aKoHa [.
U. MenneneeBa. O0bsicHeHHE PU3UIECKOTO
CMBICJIa CUMBOJIMKH MTEPUOINYECKOMN
TaOIUIIBI XUMHUYECKUX dnieMeHToB []. 1.
MenieneeBa (HOMEpOB AJIEMEHTa, TIepro/a,
IPYIIIbI) M YCTAHOBKA MPUYUHHO-
CJIEZICTBEHHOM CBSI3U MEXIY CTPOCHUEM
aToMa U 3aKOHOMEPHOCTSIMHU U3MEHEHUs
CBOWCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMHU
BEILIECTB B NEPUOAX U IpyIIax.

XapakTepucTuKa DJJIEMEHTOB MalbIX U
00JBIIMX TEPUOAOB IO HUX IOJOKEHHUIO B
ITepnonnueckon cucTeMe . .
Menpeneesa




OcHoBHbIE TCOPUHU XUMHUH

XapakTepucTrKa COCTaBa, CTPOCHHUS,
CBOMCTB, TTOJTYYCHUST U TPUMEHEHUS
BakHenmux metamuio (IA u Il A rpynm,
AJIOMHHUS, JKeJle3a, a B €CTECTBEHHO-
HAYIHOM MpOo(dHUIe U HEKOTOPBIX O-
3HCM6HTOB§)I/I HUX COEIUHEHUH.
XapakTepucTHKa COCTaBa, CTPOCHHUS,
CBOMCTB, MTOJIYYCHUS U TPUMEHEHUS
BakHenmux HemeTaywioB (VIII A, VIA,
TPYII, a TakXke azoTa u ¢ocdopa, yriaepoa
1 KPEMHHSI, BOJIOPOJIa) U UX COCTMHCHHM.
XapaKTepucTHKa COCTaBa, CTPOCHHUS,
CBOMCTB, MOJIYYEHUS U IPUMEHEHUS
BOKHEUIITNX KJIACCOB YIJIEBOIOPOIOB
(ayIKaHOB, ITUKJIOAJIKA-HOB, AJIKCHOB,
QIKWHOB, aPCHOB) U UX HanOOJIee 3HAYUMBIX
B HApOJIHOXO35CTBEHHOM IIaHE
npeacTaBUTeNeH. AHAIOrMYHas
XapaKTEPUCTUKA BAXKHEUIIINX
MPEICTaBUTEIICH IPYTUX KIACCOB
OpPraHWYECKUX COCIMHCHHI: METaHOJIA U
ATaHOJIA, CJIOKHBIX 3(PHUPOB, KUPOB, MBI,
anbpaAeTUI0B ((OpMaIIbICTHIOB U
areTanabJAeTH/1a), KETOHOB (alleTOHA),
KapOOHOBBIX KUCIOT (YKCYCHOU KHUCIOTHI,
JUISL €CTECTBEHHO-HAYyYHOTO MPO(uIs
npecTaBUTeNIel APYTUX KJIacCOB KUCIOT),
MOHOCaXapHuI0B (TJIFOKO3BI), IHUCaxa-pUa0B
(caxapo3bl), moMcaxapuaoB (Kpaxmasa u
1[EJUTIOJIO3bI), aHUJIMHA, AMUHOKHCIIOT,
0ENKOB, HICKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH, Kay4yKOB, IJIACTMAcC

XuMHECKHH A3bIK H CHMBOJINKA

Hcnonb3oBanue B yueOHOU U
npodeCCHOHAIBHON JEATEIIbHOCTH
XUMHYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3BaHue n3yyeHHBIX BEIIECTB M0
TPUBHUAIIBHOM UM MEXKyHAPOIHON
HOMEHKJIAType U OTPAKEHUE COCTaBa ITUX
COCIMHEHHUHU C ITIOMOIIBI0 XUMHYECKHX
80pMyJ1.

TPaXEHUE XUMUYECKHUX MPOLIECCOB C
MIOMOIIBI0 YPAaBHEHUM XMMHUUYECKUX peaKIui

XuMHYeCKHe peakunu

BrinmonHeHne XUMHUYECKOTO SKCTIEPUMEHTA B
MOJTHOM COOTBETCTBUU C MPaBUIAMH
0€30IaCHOCTH.

Habmonenue, Gpukcamus u onucaHue
PE3YJIbTaTOB IPOBEACHHOIO SKCIIEPUMEHTA

XuMmnueckas nHpopmanus

[IpoBeneHune caMOCTOATEIBHOIO ITOUCKA
XUMHUYECKON HH(OpMaIiu ¢
VICTIOJIb30BAHUEM Pa3JINYHBIX HCTOYHHUKOB
(Hay4HO-TIONYJISIPHBIX U3aHUH,
KOMITbIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Wntepnera). Ucnonbs3zoBanue
KOMITbIOTEPHBIX TEXHOJOTHH 111 00paboTKH
U Tepefjaun XUMHUYECKON

nH(pOpMAaIIMY U €€ TPEACTaBICHUS B pa3-
JUYHBIX (hopMax

Pacuersl mo xumuveckumdopmyaam
U YPaBHEHHUSM

VYcraHOBKa 3aBUCUMOCTH MEXKIY
Ka4eCTBEHHOU M KOJMYECTBEHHOM
CTOpPOHAMHU XUMHUYECKUX OOBEKTOB U
npoueccoB. Penienre pacyeTHbIX 3a/1a4 10
XUMUYECKUM (POopMyJIaM B YpaBHEHHUSIM




IpoduabHoe u npodeccHOHAIBHO OObscHEeHHE XUMUYECKUX SIBICHUH,
3HA4YUMOoOe coJep:KaHue MIPOUCXOSIINX B IPUPOJIE, OBITY U HA
MIPOU3BOJICTBE.

Omnpenenenre BO3MOXXHOCTEH MPOTEKaHUs
XUMHYECKHUX MPEBpAIICHUI B Pa3IMUHbIX
YCIOBUSIX.

CobmroieHue npaBui 9KOJIOTHUYECKH
IPaMOTHOI'O MTOBE/ICHHUS B OKPYXKAIOIIei
cpene.

OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUs
OKpY’Karolllel Cpe/ibl Ha OpPraHU3M YeJIOBeKa
U IpyTHe XKuBbIe opranu3mbl. CoOmtoeHmne
npaBuiI 6€30MacHOro OOpaIIeHHs C
TOPIOYMMH U TOKCUYHBIMH BEIlIECTBAMH,
71a00paTOPHBIM 000PYIOBAHUEM.
[ToaroroBka pacTBOpOB 3aJJaHHOM
KOHIIEHTPAIMU B OBITY U Ha IPOU3BOJICTBE.
Kputnueckas orneHka J0CTOBEPHOCTH
XUMUYECKON MH(OpPMAIUH, TTOCTYAOIIEH
U3 Pa3HbIX HCTOYHHUKOB

YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
MPOI'PAMMBI YYEBHOM JUCIHUATIIUHBI

«XHUMMU»

OcBocHHE TPOrpaMMBbl yYEOHOW TUCIUIUIMHBI «XHMHS» IPEANOIaraeT HaJlndue B IIPO-
(deccnoHanbHON 00pa30BaTENHLHON OpPraHU3aINH, PEATH3YIOMEH 00pa3oBaTEIbHYIO MPOTPaMMy
cpenHero obmero oopazosanus B npenenax ocBoenus OIIOIT CITO na 6a3e 0CHOBHOTO 00IIIEro
oOpa3zoBaHusi, KaOMHETa XHUMHHU C JiabopaTtopuel W J1aDOpaHTCKOM KOMHATOH, B KOTOPOM
UMEETCsl BO3MOXKHOCTH O0ECeuuTh CBOOOAHBIN AocTyn B MHTEpHET BO Bpems y4ueOHOro
3aHATUA U B IEPUOJ BHEYUEOHOM NESTEIBHOCTH 00YJarOIINXCS.

[Tomemenue kaOuHETa JOHKHO YAOBJIETBOPATH TpeboBaHusAM CaHUTapHO-3IMUIEMHO-
noruueckux mnpaBuwi U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAILIEHO TUIIOBBIM
o0opy/soBaHUEM, YKa3aHHBIM B HACTOSAIIUX TPeOOBAaHUSAX, B TOM YHCIIEe CHEIHATU3MPOBAHHOU
yueOHOM MeOenbl0 U CpelCcTBaMU OO0yuYeHUs, JOCTATOYHBIMU JJISl BBHIMOJTHEHHUsS TpeOOBaHUM K
YPOBHIO TTOJITOTOBKU 00YYarOIIUXCS”.

B kabunere MODKHO OBITH MYJBTUMEIUMHOE OOOPYJOBaHUE, IOCPEIACTBOM KOTOPOTO
YYaCTHHKH 00pa3oBaTeIbHOTO MpoIecca MOTYT MPOCMATPHUBATh BU3YAIbHYIO HH(OPMAITUIO TIO
XUMHH, CO3/1aBaTh PE3CHTAINH, BUICOMATEPUAIHI U T. II.

B cocraB y4eOHO-METOAMYECKOTO M MaTepUAIbHO-TEXHWYECKOTO OCHAICHHWS KaOWHeTa
XUMHH BXOJISIT: MHOTO() YHKIIMOHATBHBIM KOMITJICKC TTPEI01aBaTes;

* HaTypaJibHble 00BEKThI, MOJIENHU, MPUOOPHI U HAOOPHI 7Sl TOCTAHOBKHU AEMOHCTpA-

IIMOHHOTO ¥ YUEHUYECKOTO IKCIIEPUMEHTA;

* TIeYaTHBIC U DKPAHHO-3BYKOBBIE CPEICTBA 00YUCHHUS,

* CpeIcTBa HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTHH;

* PEaKTHBBI;

* TIEpeYHU OCHOBHOM U JIOMOJHUTEILHON Y4eOHOM TUTepaTyphl;

* BCIIOMOTaTeJIbHOE 000PYAOBAHHE U HHCTPYKIIUH,

* OubaMoTeYHbIN OHI.

B 6ubnuoreunslii (GoHA BXOIAT y4yeOHMKH M ydyeOHO-Mmeroanyeckue KoMIuiekTsl (YMK),
PEKOMEH/IOBaHHbIE WJIM JIOMYIIEHHbIE Ui MCIOJb30BaHUS B NpodecCHOHAIbHBIX 00-
pa3oBaTeNIbHBIX OpPraHu3alUiX, PEATU3YIOMINX 00pa30BaTeIbHYI0 IPOrpaMMy CPEIHETO OOIIEro
obpa3zoBanus B npeaenax ocsoenust OITOIT CITIO Ha 6a3e ocHOBHOTO 00111ero 00pa3oBaHusl.

bubnuoreunsiit poHA MOKET OBITH JONOIHEH XMMUYECKOH SHIUKIIONEIMel, CIpaBOYHHUKAMU,
KHUTAMU JIJIS1 YTEeHUS IO XUMUH.

B mpouecce ocBoeHuss mporpamMMmbl Y4eOHOW TUCHMIUIMHBI «XHMHS» CTYAEHTHI JOJDKHBI
UMETh BO3MOXKHOCTb JJOCTYIIA K 3JIEKTPOHHBIM Y4eOHBIM MaTepHajiaM M0 XUMHH, UMEIOLINMCS B




CBOOOJHOM JjocTyne B ceTd LHTepHET (SIEKTPOHHBIM KHUTAM, MPaKTHKyMaM, TECTaM,
Mmatepuanam EI'D u np.).

PEKOMEHJIYEMAS JIUTEPATYPA
st cTyneHToB

Tabpuensn O.C., Ocmpoymos U.I". Xumus 1 npoeccrii M CeHaTbHOCTeH TEXHUIECKOTO

npcl)_q;pmﬁ: y4eOHUK AJIs CTYA. yUpexKIeHH cpel. mpod. oopazoBanus. — M., 2014.

aobpuensn O.C., Ocmpoymos U.I'., Ocmpoymosa E.E. u op. Xumus s npodeccuii u crenm-
QITBHOCTEH €CTECTBEHHO-HAYYHOTO MPOQIIISL: YYEOHHK I CTyHd. YUpPeXKIECHUH cpeld. mpod.
obpazoBanusi. — M., 2014.

T'abpuensn O. C., Ocmpoymog U. I'. Xumus aiis répoq)eccnﬁ U CHEIHUaIbHOCTEH COIMaIbHO-
SKOHOMHMYECKOTO M T'yMaHUTapHOro npoduieil: yueOHUK A CTYA. YUpexXIeHUui cpea. mpod.
obpazoBanus. — M., §014.

Tabpuensn O.C., Ocmpoymos HU.I., Cnaokoe C.A., /{opogheesa H.M. Ilpaktukym: yueoO.
nmocoOue sl CTY/. YIpEKIeHUU cpel. nmpod. oopazoBanus. — M., 2014.

Tabpuensn 8, C, é)cmpoyMoe 2F gﬂaakoe C.A. Xumus: mocodue it moAroToBku K EI'D:
yae0. mocodue Juisl CTY. YUpekIeHu cpea. npod. oopazoBanus. — M., 2014.

Tabpuensn O.C., Jlvicosa I'I. Xumus. TecTsl, 3a1aun U yOpakHEHHS: y4ueO. mocodue ajis
CTYyJI. yUpexaeHui cpell. mpod. obpazoanus. — M., 2014.

Epoxun FO.M., Kosanesa U.b. Xumus s npodeccuid M CreUaTbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO Mpodumeil: ydeOHUK ISl CTY. YUPEKACHUM cpell. mpod. oOpa3oBaHusl.

M., 2014.
Epoxun IO.M. Xumusi: 3a1aun u ynpaxHeHus: y4e0. mocobue st CTyI. YUPEKICHUM cpel.
Hp%g. obpazoBanust. — M., 2014.
poxur FO. M. COOpHHK TECTOBBIX 3aJaHHMU [0 XHMHH: yd4eO. MOocoOue s CTY/I.
yupexaenuit cpen. npod. odpazosanus. — M., 2014.
Epoxun 0. M., Kosaresa M. b. Xumust s npodeccuii ¥ CIeNUaTbHOCTEH TEXHUYECKOTO
npocgpma. 3JI€K/’2pOHHI:IfI y4eOHO-MeToAnuecKuil KomIuieke. — M., 2014.
naokog C. A, Ocmpoymos U.I, I'abpuensn O.C, Jlykvanosea H.H. Xumus nist mpodeccuii u
CIEIUAIIEHOCTEH TEXHUYECKOTO NpOoduis. DIEKTPOHHOE MPHIIOKEHUE (IJEKTPOHHOE y4eOHOe
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st mpenoxaBarest

®enepainbhblil 3ak0H 0T 29.11.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit

denepanumn».

[Tpuxa3z MunucrepctBa o6pazoBanus u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBep)aeHUH
(benepasbHOro rocyAapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHAApTa CpPEeIHEro (IOJHOro) OO0IIero
00pa3oBaHU.

puka3 MunuctepcrBa oOpa3zoBanus 1 Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHnU u3Me-
Henuil B [lpukaz3 MunucrepctBa oOpazoBanuss U Hayku P® ot 17.05.2012 Ne 413 "O6
YTBEPXKACHUH (PeepabHOrO TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro
(mosHOTO) O0I1IIETO OOpazoBaHms"».

IIncemo [lenapramenTa rocyapCTBEHHOM NOJUTHKH B C(i)e}lj)e MOJITOTOBKM pabovMX KaJpoB U
HAIIO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenmanuu 1mo opraHu3aiuu
MOJIyYEHUs] CPEHEro 0011ero o0pa3oBaHus B IpeeIax OCBOCHHsI 00pa30BaTEIbHBIX MPOrpaMM
CpeIHero HPOC%)eCCHOHaHLHoro o0OpasoBaHus Ha 0a3e OCHOBHOIO O0IIEro 00pa3oBaHus C yUETOM
TpeOoBaHull (enepanbHBIX TOCYIapCTBEHHBIX O0pa30BaTENIbHBIX CTAHJAPTOB MU TMOJydaeMoOun
np(])_q)eccnn WIN CIIEUAIBHOCTH CPEAHETO MPO(ecCHOHATIBEHOTO 00Pa30BaHUSI.

v gg geﬂ;m O.C., Jlvicosa I'.I". Xumus: KHUTA JIJIs IpeTioiaBarensi: yae0.-MeTo 1. mocodue. —

" .

T'abpuenan O.C. u Op. Xumus Juist npodeccuii U crenuanbHOCTeH TEXHUYECKOTO MpOopuiIs
(371EKTPOHHOE MPUIIOKEHHUE).
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