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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 0061meo0pa3oBaTeIbHON y4eOHOM TUCHUIUIMHBL «XUMUS» NpeIHa3HaueHa IS
U3yUYCHHsI XMMHHU B MPO(ecCHOHAIBHBIX 00pa3oBarenbHbIX opranuzamusx CIIO, peanusyrommx
00pa3oBaTeNbHYI0 IPOrPaMMy CPEIHEro 00mero oopa3oBaHus B IMpeaeaax OCBOSHUSI OCHOBHOM
npodeccuonansHoil obpazoBarensHOi mporpamMmbel CIIO (OITOIT CIIO) na 6a3e OCHOBHOTO
oOmiero oOpa3oBaHMsl TMpPH MOJATOTOBKE KBAJM(PHUIMPOBAHHBIX pabOUYMX, CIyXKalluX,
CHELHUATNCTOB CPETHETO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero obmiero oOpa3oBaHws,
NPEIbABISEMBIX K CTPYKTYpE, COJACPXKAHHUIO U PE3yJbTaTaM OCBOCHHS Y4€OHOW JMCIUIUIAHBI
«XUMU», B COOTBETCTBUH ¢ PekOMEHIAMsIMKA 1O OPTaHU3alMHU TOIYYEHUSI CPEITHEro O0IIero
00pa3oBaHUs B MpeJiesiax OCBOCHUS 00pa30BaTEIbHBIX IPOrPaAMM CPETHETO MPOPECCHOHATLHOTO
oOpaszoBaHusi Ha 0a3e OCHOBHOI'O O0IIero oOpa3oBaHHUs C y4eTOM TpeOoBaHUH (emepanbHBIX
TOCYJapCTBEHHBIX ~ OOpa30BaTEIbHBIX  CTAHAAPTOB W  MOJy4aeMOW Tmpodeccuu  Win
CHENHUATBHOCTA  CpeIHero mnpodeccHoHalbHOrO oOpa3zoBanust (muchMo JlemaprameHra
TOCYJapCTBEHHON MOJMTUKU B cdepe MoAroToBkH padoumx kaapoB u IO MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259).

Copneprkanue mporpamMmmbl «XHUMHS» HAIIPABICHO Ha JOCTH)KEHUE CIISIYIOINX Heaei:

* (¢dopmupoBaHHE y OOYYAIOMIMXCSA YMEHHs OIICHHUBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHUS
JUTSL KaXKJIOTO YeJIOBEKa;

* (dopMHupOBaHHE y OOYYAIOMIUXCA IEJIOCTHOTO MPEACTABICHUS O MUPE M POJIM XHUMHUHU B
CO3JJaHUU COBPEMEHHOI €CTECTBEHHO-HAyYHOH KapTUHBI MHUpA; YMEHHsS OOBACHSITH
O0BEKTBl M TIPOLECCHl OKPYXAIOUIeH JEHCTBUTEIBHOCTH: MNPUPOIHON, COLHAIBHOM,
KyJIbTYPHOH, TEXHUUECKON CPEJIbl, — HCIIONb3Ys JJIS 9TOr0 XMMUYECKUE 3HAHUS,

* pa3BUTHE Yy OOyYaroIMXCsl YMEHUH pa3nuyuaTh (akThl U OLEHKH, CPAaBHUBATH OILICHOYHBIC
BBIBOJIBI, BHJICTh UX CBSI3b C KPUTEPUSMH OLICHOK M CBS3b KPHUTEPUEB C OINPEICICHHOW
CHCTEMOM IEHHOCTEH, (POPMYTHPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MTO3HIIHUIO;

* nmpuoOpeTeHrne OO0YYAIOIIUMHUCS ONbITa Pa3sHOOOpa3sHOW JAEATENbHOCTH, IO3HAHHUA U
CaMOIIO3HaHMA; KIIFOYEBbIX HABBIKOB, MMCIOMIUX YHUBCPCAJIbHOC 3HAYCHUC JIA PA3JIMYHBIX
BUOOB ACATCIBHOCTH (HaBI)IKOB pemicHuAd HpO6JI€M, IIPUHATHA peHIeHHfI, IIOMCKa, aHaJIu3a
U 00paboTku wuH(MOpMAIMKM, KOMMYHHMKATHBHBIX HABBIKOB, HAaBBIKOB HW3MEPEHUH,
COTPYAHUYECTBA, 0€30MaCHOT0 OOPAICHHS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HH).

B mporpammy BKIIIOYEHO cCOep)KaHWE, HaNpaBlIeHHOE Ha (OpPMHUpOBAaHHE Y CTYIEHTOB
KOMITETCHIINI, HeoOXoauMbIX Jiig KadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e oCHOBHOIO
o0rmiero o0pa3oBaHus C MOJYYEHUEM CPEIHEro oOIIero o0pa3oBaHUs; MPOrpaMMbl MOATOTOBKH
KBAJTM(HULIHUPOBAHHBIX Pa0OYMX, CIY)KAIMX, IPOrpaMMbl MOJATOTOBKH CIELUAINCTOB CPEIHEro
3BeHa ([IIIKPC, ITICC3).

[Tporpamma y4eOHOW AUCHUIUIUHBI «XUMHUS» SBISETCS OCHOBOM ISl pa3pabOTKU pabouymx
nporpaMM, B KOTOPBIX MNpodeccHoHanbHble 00pa30BaTelbHbIE OpPraHU3alMM, peaTu3yIolIne
o0pa3oBaTeNbHYI0 MporpamMMmy cpeaHero oOmiero obpasoBaHus B mpezenax ocBoeHus OITOIT
CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs, YTOUHSIOT COJACpKaHWE YUEOHOro mMaTepuaa,
MIOCJIEIOBATEIFHOCTh €r0 W3YUYeHHsI, paclpeesieHue y4eOHBIX 4YacoB, TEMaTHKy pedepaTos,
BUIBl  CAMOCTOATENBHBIX  paboT, y4WuThIBasg  CrneuuuKy  TpPOTpaMM  IOATOTOBKH
KBaJIM(ULMPOBAHHBIX pabOYMX, CIAYXKAIIUX W CHEUAINCTOB CPEIHEro 3B€HAa, OCBAaWBAEMOI
npodeccuu Win CHealbHOCTH.

[Iporpamma MOXET HCHOJB30BATHCS JPYrUMU MPO(ECCHOHATBLHBIMU 00pa30BaTEIIbHBIMHU
OpraHu3allUsIMM,  pEAIM3YIOIIMMU  OOpa30BaTeNbHYI0  IpPOrpaMMy  CpEIHEro  o0Iuero
oOpa3oBanus B npenenax ocsoeHust OIIOIT CITO na 6a3e ocHOBHOT'O 00111€ro 00pa3oBaHMs

(IIITKPC, TITICC3).
OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCHUATIIMHBI «XUMHUST»

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

Coneprkanne o0meo0pa3oBaTeIbHON yUeOHOW TUCIIUIUIMHBI «XUMHUS» HAPABJICHO HA YCBOE-
HUE OOYYarOIMMUCS OCHOBHBIX TOHSTHIA, 3aKOHOB M TEOPHH XWMHUH; OBIIQJICHUE YMEHHUSIMHU
HaOJIOaTh XMMHUYECKHE SBIICHHS, NMPOBOJNUTh XMUMHUYECKHHA SKCIIEPUMEHT, NMPOWU3BOAMUTH pac-
YeThl Ha OCHOBE XMMUYECKHX ()OPMYII BEIIECTB M YPAaBHEHUIH XUMUYECKUX PEaKITHil.

B mporniecce m3ydeHHss XUMHUH Yy OOYYaONINXCSl PA3BUBAIOTCS TMO3HABATEIbHBIE WHTEPECH U
MHTEJJIEKTyaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOATEIHLHOM MPUOOPETEHUS 3HAHUI 110
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XUMHUHA B COOTBETCTBUM C BO3HHMKAIOIIMMH JKU3HEHHBIMH TNpoOJIEeMaMH, BOCHHTHIBACTCS
OepeXHOe OTHOIIEHUS K MPHUpPOJAE, MOHUMAaHUE 3J0pPOBOTO 00pasza >KM3HU, HEOOXOIUMOCTHU
NpeIyHIpexIeHUs SIBICHUH, HAHOCAIINX BPE 310pPOBBIO M OKpYKatowiei cpene. OHU OCBauBaIOT
IpUEeMbl TPAaMOTHOTO, O€30IaCHOTO WCIOJIb30BAaHUS XMUMHUYECKHX BEUIECTB M MAaTepHajoB,
NPUMEHSIEMBIX B OBITY, CEIbCKOM XO35CTBE U Ha TIPOU3BOJICTBE.

[Ipu cTpyKTYypHpOBaHUHU COJEpXKaHUSA 00LIIe00pa30BaTEIbHON y4eOHOM IUCIMILIMHBI IS
npoecCHOHANBHBIX  00pa30BaTEIbHBIX OpraHU3alUl, pealu3ylIIUX 00pa30BaTEIbHYIO
nmporpammy cpeaHero oomero oOpaszoBanus B npenenax ocBoeHusst OIIOIT CIIO na 0Gase
OCHOBHOTO 00I11eT0 00pa30BaHus, YUUTHIBAIACh OOBEKTUBHAS PEAIbHOCTh — HEOOJIBIION 00beM
4acoB, OTHYIIEHHBIX HA U3y4YE€HUE XUMHUH U CTPEMIIEHHE MAKCUMAaJIbHO COOTBETCTBOBAThH HMJIEAM
pa3BuBaroiiero ooyuenus. [loaTomy Teopernyeckue BONPOCh MaKCUMaIbHO CMEIICHbI K HaYally
W3YYEHHUS TUCIUIUIMHBI, C TEM YTOOBI MOCIEIYIOMMNA (pakTHUeCKUd MaTepua paccMaTpUBaJICs
Ha OCHOBE U3YYECHHBIX TCOPUH.

Peanu3anus neAyKTUBHOTO MOAXO0JA K HM3YUYEHUIO XHMHH CIIOCOOCTBYET DPa3BHUTHUIO TaKHX
JOTMYECKUX OIEpaluii MBIIUICHUSA, KaK aHajlu3 U CHHTE3, O00O00IIeHHEe W KOHKpETH3allHsd,
CpaBHEHHE U aHAJIOTHsI, CHCTEMAaTH3alMs U KIaCCU(PUKAIHS U JIP.

N3yuenne XxuMuu B NMPO(ECCHOHAIBHBIX 00pa30BATENbHBIX OPraHU3AIMAX, PEATH3YIOIINX
00pa30oBaTeNbHYI0 TIPOrpaMMy CpeaHero oOmero odpasoBanus B mpernenax ocBoeHus OITOIT
CIIO na 6a3e ocHOBHOro 0o0mIero oOpa3oBaHUs, UMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npoduns npodeccHoHanbHOrO 00pa3oBaHHs. OJTO BBIPAXKAETCS B COJEPKaHUU OOy4YeHUS,
KOJIMUECTBE 4YacOB, BBIACNSAEMBIX Ha M3y4YCHHE OTICJIbHBIX TE€M MPOTrpaMMbl, TIyOWHE HX
OCBOEHUS 00yJaIOIUMUCS, 00BEME U XapaKTepe MPAKTUUECKUX 3aHATUN, BUAAX BHEAYIUTOPHOM
CaMOCTOSITENIbHOM paObOThI CTYIEHTOB.

[Tpu ocBoennn npodeccuii CIIO u cneunansHocteit CIIO ecTecTBEeHHO-HAay4YHOTO TpOhuUIs
npodeccuoHaIbHOr0 00pa3oBaHUs XMMHUsSI M3ydaeTcs Ha 0a3zoBoM ypoBHe DPI'OC cpennero
obmero oopaszoBanus, nmpu ocBoeHuu npodeccuii CI1O u cnenumansrocTet CIIO TeXHUYECKOTO
npodmwiss npodecCHOHATBHOTO 00pa3oBaHMsl XHWMHUS H3ydaeTcs Oosiee yriayOJeHHO Kak
npoduabHas ydyeOHas JUCLMILIMHA.

[lpu ocBoenun mpodeccuit CIIO u cnemmansaocTeld CIIO conmambHO-?KOHOMHYECKOTO
npodpuns, cnenuanpHoctelt CIIO rymanutapHoro mnpoguis paccMaTpUBaeTCd XUMHYECKUMN
KOMIIOHEHT €CTECTBEHHO-HAyYHOT0 O00pa30BaHUS B MpPEEax U3Y4eHHUs Y4eOHOUM NHCUUTIIMHBI
«EcrectBo3Hanue» mnpenMerHoit obnactu «EctectBennsle Hayku» PI'OC cpemHero oOriero
obOpazoBaHwUs.

Crneuuduka u3ydyeHHs] XUMUU TpPU OBIAJECHUU MNPOPECCUSIMH U CHEHUAIBHOCTSIMHU TeX-
HUYECKOro Mpoduiis oTpaxkeHa B Kaxxaou teme pasnena «Coaeprkanue yueOHOM TUCIUILTUHED) B
pyopuke «lIpodunbHbie U TpodhecCHOHATBLHO 3HAYMMbBIE SJEMEHTHI COACPKAHUSY. ITOT
KOMIIOHEHT peaju3yeTcs NpU HHAWBUIYATbHOM CaMOCTOSTENbHON paboTe oOydarommxcs
(HarmucaHuu pedepaToB, MOATOTOBKE COOOIIEHUH, 3alIMTE IPOEKTOB), B Ipolecce y4eOHOM
JEeSITEIbBHOCTH 10/, PYKOBOJCTBOM IpenojaBaTelis (BBIMOIHEHUMH XMMHYECKOIO AKCIEPUMEHTa
— J1a0OpaTOPHBIX OIBITOB M TPAKTUYECKAX PA0OOT, PEIICHHH MPAKTUKO-OPUEHTHPOBAHHBIX
pacyeTHBIX 3a/1a4 U T. 1I.).

B conepxxanum yueOHOW NHCUUIUIMHBI Ui €CTECTBEHHO-HAYYHOIo Mpoduis mnpodec-
CHOHQJIBHO 3HAYMMBIH KOMIIOHEHT HE BBIJENIEH, TaK KaK BCE €ro COJAEp)KaHHe SBISETCS
npopHILHO OPUEHTHPOBAHHBIM U HOCUT NMPO(ECCHOHANBHO 3HAYMMBIH XapakTep.

B nponecce uM3ydyeHuss XMMHUU TEOPETHYECKHE CBEAECHUS AOMOJHIIOTCA JAEMOHCTPALUSMHU,
7a00paTOPHBIMHU OIBITAMH M TPAKTUYECKUMHU 3aHATUSAMH. 3HAYUTEIbHOE MECTO OTBOIMUTCS
XUMHUYECKOMY 3KcrepuMeHTY. OH OTKpbIBa€T BO3MOXKHOCTh (POPMHUPOBATH Yy OOYYArOLIUXCS
criellManbHbIe MPEIMETHbIE YMEHH: pad0oTaTh C BELIECTBAMH, BHIIIOIHATH IPOCThIE XUMUUYECKHE
OMbITHl, YYUTh O€30MaCHOMY M JKOJIOTMYECKH TPaMOTHOMY OOpallleHHI0 C BelleCcTBaMH,
MaTepuaiaMH U IpoLeccaMu B ObITY U Ha IPOU3BOJICTBE.

Jlnsg opraHuzaluy BHEAYJUTOPHOW CaMOCTOSITENIBHOM pabOThI CTYAEHTOB, OBJIAJEBAIOIINX
npodeccusimu CIIO u cnennanbHocTIMU CIIO TeXHHYECKOTO M €CTECTBEHHO-HAyYHOrO IMpo-
buneit npodeccnoHATBPHOTO 00pa30BaHUs, MPEACTABICH MPUMEPHBIM TEepedeHb pedepaToB
(1oK1a/10B), MHAUBUIYATbHBIX TIPOEKTOB.

B mporecce u3ydeHuss XMMUU BaXHO (OPMHPOBATH HMH(POPMALMOHHYIO KOMIIETEHTHOCTb
oOyyaromuxcs. IloaToMy mnpu oOpraHu3aluy CaMOCTOATENbHOM paboThl HEOOXOIUMO  aK-
[EHTUPOBAaTh BHHMMaHHe OOyyarollMXcs Ha IOHMCKe WH(pOpMalMKd B CpeJICTBaX MaccMeaua,
WutepHere, yuyeOHOM M CHELMANbHOM JUTEpaType C COOTBETCTBYIOUIMM oO(opMiIeHHEeM U
IIPEJICTAaBIEHUEM PE3YIbTATOB.

N3yuenne o01e00pazoBaTeIbHON y4eOHOM NUCHMIUIMHBI «XUMHsS» 3aBeplliaeTcs IoA-
BeJIeHHeM HUTOroB B ¢opMe nuddepeHIupoBaHHOrO 3aueTa WM HK3aME€Ha B paMKax Ipo-



MEXYTOUHOM aTTeCTalluu CTYAEHTOB B NPOLECCE  OCBOCHHS OIIOIT CIIO ¢ mnosnydeHueM
cpennero obmero obpasosanus (IIIIKPC, TIIICC3.)!.

MECTO YYEBHOW JUCIAILIJIMHBI B YYEBHOM ILIAHE

VYueOHast AUCHUIIINHA « XUMUS» SBISETCS y4EOHBIM MPEIMETOM 0 BHIOOPY U3 00s13aTEIbHON
npeaMmeTHoi ooactu «EctectBennbie Haykn» OI'OC cpegHero obmiero oOpa3oBaHus.

B npodeccronanbHbIX 00pa3oBaTeIbHBIX OpraHU3alUsgX, PEATU3YIONUX 00pa30BaTeIbHYIO
nporpaMMmy cpegHero oomiero oOpasoBanust B mpenenax ocoeHust OITOII CIIO na 6ase
OCHOBHOTO 00mIero o0pa3oBaHMs, ydeOHas IUCHMIUIMHA «XHMHS» HU3ydaercs B 001m1e00-
pasoBatensHOM 1HKiIe ydaeOHoro OITIOIT CITIO Ha 6a3e OCHOBHOTrO 0OIIero OOpa3oBaHUS C
noJrydueHueM cpeaHero oomiero oopaszosanus (IITIKPC, ITIICC3).

B yue6nbix mianax I[MIIKPC, TIIICC3 mecTto y4eOHOW AMCUUIUIMHBI «XUMUS» — B COCTaBe
0011e00pa30BaTENbHBIX yYEOHBIX AMCHUIUIMH 1O BBIOOPY, (OPMHPYEMBIX W3 00s3aTeNbHBIX
npeaMmeTHbix ooOsacteir ®I'OC cpeanero obmero obpaszoBanus, mist npodeccuit CIIO wmm
cnenuanbHocteit CIIO cootBercTBYMOIIETO Mpoduiisa MpodeccnoHarTbHOr0 00pa3oBaHusl.

PE3YJIbTATBHI OCBOEHU S YYEFHOM JUCHUILINHBI

OcBoeHue coaepkaHusl y4eOHOM JUCHUIUIMHBI «XHUMHUSI», OOCCIEUMBACT JOCTHKECHHE
CTYJIEHTaMH CIEAYIOIINX Pe3y/JIbTaTOB:

* JIUYHOCHMIHDBIX:

© YyBCTBO TOPJOCTU U YBAKEHUS K UCTOPUM U JOCTH)KCHHUSM OTEUECTBEHHOM XUMH-
YeCKOI HayKu; XUMMUYECKH I'PaMOTHOE MOBEJIeHHE B IPOPECCUOHATIBHOMN AEATeNbHOCTH
U B OBITY ITpHU OOpALIEHUH C XUMHUUYECKUMHU BEIECTBAMH, MaTeprallaMH U IIPOLieccaMH;

* TOTOBHOCTb K NMPOJIOJDKEHUIO 00pa30BaHuUs U MOBBIIIEHUS KBaTU(UKAUK B N30paHHON
npo(hecCUOHANIBHON JIeATENbHOCTH M OOBEKTHMBHOE OCO3HAHME POJIM XUMHUYECKUX
KOMIICTCHIIUH B 3TOM;

- YMEHHUE HCIOJb30BaTh JOCTHKECHHS COBPEMEHHOM XMMHYECKOM HAYKM M XMMHYECKHX
TEXHOJOTHI JJIi MOBBILIEHUS COOCTBEHHOTO MHTEJUIEKTYalbHOI'O pa3BUTHS B
BBIOpAaHHON MTPO(GECCHOHATBHON IEATEIIEHOCTH;

. Memanpedmemubzx.

HCTOIb30BAHME PA3NINYHBIX BHJOB I03HABATCIBHON JEATENBHOCTH M OCHOBHBIX
UHTEJUIEKTYaJbHBIX OlNepaluui (MOCTAaHOBKM 3ajaud, (HOPMYIMPOBAHMUS THUIIOTE3,
aHalM3a ¥ CUHTE3a, CPAaBHEHMs, 00OOIIEH!s, CUCTEMaTH3allu1, BISIBICHUS MPUYHMHHO-
CJICZICTBEHHBIX CBSI3€il, MOUCKA aHAJIOroB, (HOPMYIMPOBAHMS BHIBOJOB) JJISi PELICHUS
MOCTaBJIIEHHOW 3aJlaud, NPUMEHEHHE OCHOBHBIX METOJIOB TMO3HaHUS (HAOJIOICHMS,
HAay4YHOI'O 3KCHepI/IMeHTa) AJId U3Yy4YCHHUA PA3JIMYHBIX CTOPOH XHUMHYCCKUX 00BEKTOB U
IpOIecCOB, €  KOTOPHIMH  BO3HHMKAaeT  HEOOXOIMMOCTh  CTAJKHUBAaThCS B
npodeccuoHanbHOM chepe;

©  HCIHOJB30BAHUC PA3JIMYHBIX MCTOYHUKOB I MOJTYYCHUSA XUMHYECKOM HHq)OpMaHI/II/I,
YMCHHUE OLICHUTH €€ OJOCTOBCPHOCTHL I AOOCTHXXCHUA XOPOIIMUX PE3YJILTATOB B
npodeccuoHanbHOM chepe;

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

- BJIaZICHHE OCHOBOINOJIAralOIMMU XUMHUYECKUMH TOHATHSAMM, TEOPUSMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJb30BAHHE XUMHUYECKOW TEpMHUHOIOTHEH U
CHUMBOJIMKOMH,

©  BIaJ€HHUEC OCHOBHBIMH MCTOJAaMHW HAYYHOI'O ITO3HAHHUA, HCIIOJIB3YEMBIMHU B XHUMHH:
HaOJIOICHUEM, ONHMCAaHUEeM, W3MEpEHHEM, SKCIEPUMEHTOM; YMEHHE 00padaThIBaTh,
OOBICHSATH pE3yIbTaTbl IMPOBCACHHBIX OIIBITOB MW ACJIaTb BBIBOABI;, T'OTOBHOCTH H
CHOCOOHOCTD IMPUMCHATH MCTOABI ITO3HAHWA IMTPU PCUHICHUH ITPAKTUYCCKHUX 3a1a4;

- C(l)OpMHpOBaHHOCTI) YMCHHA JaBaThb KOJIUYCCTBCHHBIC OLICHKU U MIPOU3BOJUTH PACUCTHI
0 XUMUYECKUM (hOopMysIaM U YpaBHEHUSIM;

T DK3aMeH IIPOBOIUTCS 110 PENIEHUI0 IIPOeCcCHOHAIBHOM 00pa3oBaTEIbHOM OPraHU3aIUH JIH00 10 JKeJIAHUIO CTYIeHTOB [IPH U3yJYeHUH yIeOHON
JIACIMIIMHEL «XUMUS» KaK IPodUIbHON yIeOHOM JUCIIAIIINHEL.



©  BJIAACHUC IIpaBUJIAMH TCXHHUKHU 0€30IacHOCTH Ipru HUCIHOJIb30BAHUN XHUMHYCCKUX

BCIICCTB;

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

Maluu, HonyqaeMoﬁ 13 pa3HbIX UCTOYHUKOB.

XapakTep caMOCTOATEJbHON PadoThHl 00y4aromuxcs, (popmMbl (BUAbI) TEKYIIEro u

HTOTOBOI0 KOHTPOJISA Y4eOHBIX JOCTHKEHU 00ydar0IMXCS.

CamocrosiTenbHas paboTta o0yyaronuxcs npenoiaraeT Hanucanue pedeparos,

CO3JaHUC Hpe3eHTaHHfI, KOHCIICKTUPOBAHHUEC MaTCpUajida ¢ CUCTECMATU3UPOBAHUECM U aHAJIN30M,

BBINOJIHEHHUE MTPAKTUYECKUX 331aHUI U pabOTy Ha/l MPOCKTaMH.
DOpMBI TEKYIIETO KOHTPOJIA:
» 11a00paTOpPHBIC OIIBITHI;
» TIPaKTUYECKHUE 3aaHus;
» KOHTPOJIbHBIE PaOOTHL.

(DOpMOI;'I HpOMC)I(YTOHHOﬁ aTTeCTalli I10CJIC YETBIPEX CEMECTPOB U3YUCHUS ABJIACTCA IK3aAaMEH.

TEMATHYECKHUM ILJIAH

KoanuecTBo
HaunmeHnoBaHMe pa3je/ioB U TeM JacoB
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Conep:xanue y4eOHOM M CHUIIIMHBI XUMHS

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble PadoThl U MPAKTUYECKHE 3aAHATHS, Oo0bem YpoBeHb
pa3aesioB M TeM caMoCTOsITeJIbHAs paboTa 00y4yalonmxcs, Kypcopasi pabora (IIpoeKT) 4acoB OCBOCHUA
1 2 3 4
Beenenue
Laac Hayunble MeTo1bl MO3HAHUS BELIECTB U XUMHUYECKHUX SIBJICHUU. Ponb 3kcniepuMeHTa u 1 2
TEOpHUH B XUMHUH. MOJEINPOBAHNE XUMUYECKUX IIPOLIECCOB.
Pa3znen 1.0BIAAA U HEOPTAHUYECKAS XUMUSA 43
1.1. OcHoBHBIE OcHoBHbIEe MOHATHA XUMHUH. BemectBo. ATom. Monekyna. XUMUYECKUNA 3JIEMEHT.
TNOHSTHS 3AKOHBI | ; 4 4 Annorponusi. [IpocTeie u cioxuble BemecTBa. KauecTBEHHBIN U KOJTUYECTBEHHBIN 2
XUMHHU COCTaB BeHIeCTB. XUMHUYECKHe 3HaKU H (opmynbl. OTHOCUTEIbHBIE aTOMHasl H
S5qacoB MOJIeKyJsipHas Maccel. KoymyecTBo BenecTna. 4
OcHoBHBbIE 3aKOHBbI XMMHUH. CTexuoMmeTpus. 3aKOH COXPAaHEHUsI MacChl BEILLECTB.
112 3aK0H OCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTaJIpo U 2
CJIEJICTBHS UX HETO.
KounrpoabHas padora o reme: «OCHOBHbIE TOHATHUS U 3aKOHBI XUMUU» 1 2
CamocTosiTesibHasA padoTa: BBHITIOJHEHHE IOMAITHUX 3adaHuii o teme 1.1
[TpumepHas TeMaTuKa BHEAYAUTOPHONU CaMOCTOSITENIEHOM pabOTHI:
1. BuorexHoznorus u reHHast uH>keHepust — TexHosorun XXI Beka.
2. HanoTtexHONOTHsI KaKk NMPUOPUTETHOE HANpaBlIeHHE PAa3BUTHS HAyKH W MPOU3BOJACTBA B 4 5
Poccuiickoit @enepanuu.
3. HHnuBuIyambHOE JOMAITHEE 3a/1aHKe
4. HnpuBunyaipHOE TOMAIllHEE 3aJjaHHe
1.2 Mlepuoanyeckuii Iepunoanuecknit 3axkon .M. MengeaeeBa. Otkpeitne J[.MI. MenneneeBbiM
3aKO0H, [lepuonnueckoro 3akona. Ilepmommueckuit 3akoH B (opmynupoBke .M.
nepuoInYecKas 121 Menneneena. 3 5

CHCTEMA M CTPOEHHue
aToMma
5 yacoB

[leprognueckast TabnuMIa XUMHUYECKHUX DSJIEMEHTOB — Tpadudeckoe OTOOpaKeHue
nepuoandeckoro 3akoHa. CTpyKTypa MepuoauIecKOi TaOauIbl: IEPHOBI (Majbie U
OosbIne), rpynnsl (TaaBHas U MOOOYHAs).




1.2.2

Crtpoenue atoma u nepuoanyeckuii 3axkon [I.U. MenneneeBa. AToM — clioxKHas
gactuna. Sapo (IpOTOHBI W HEHUTPOHBI) W AIIEKTPOHHAS 000y0YKa. M30TOImbI.
CrtpoeHre »SIIEKTPOHHBIX O00OJOYEK AaTOMOB 3JEMEHTOB MajblX IEpUOJIOB.
Oco0OeHHOCTH CTPOCHHS SJCKTPOHHBIX OOOJIOYEK AaTOMOB JJIEMEHTOB OOJBIINX
epruo1oB (IepexoaHbix 3aementoB). [lorstre 06 opOuTamsx. S-, p- u d-OpOuranm.
DNeKTPOHHBIE KOH(UTYpAITH ATOMOB XUMHUYECKUX JIEMEHTOB.

CoBpemenHas (popMyIHpOBKa MEPHUOJUUECKOrO 3aKOHA. 3HAUYEHUE NEPUOANYECKOTO
3aKOHA U IIEPUOJUYECKON CHCTeMbl XuMudeckux aiemMeHToB .M. Menneneesa s
pa3BUTHS HAYKU U MOHUMAaHMs XUMUYECKOW KapTUHBI MUDA.

1.

IIpakTnyeckas padora:
MopenupoBanue nocrpoenus Ilepronndeckoil TaOIUIIBI XHMUYECKUX 3JIEMEHTOB.

Konrtpoabnasi pa6ora mno teme «llepuoguueckuili 3aKk0H W NEepUOAMYECKas CHUCTEMa Ha
OCHOBE YUEHHsI O CTPOSHHH aTOMa

CaMocTosiTe1bHAsi padoTa: BBINIOJIHEHUE JIOMAIIHUX 3a/1aHuil 1o Teme 1.2
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENILHOM pabOThI:

Kuznp u gesrensHocth .M. Menaeneena.
«[lepuomuyeckoMy 3akoHY Oy/IyIee HE TPO3HUT PA3PYIICHUEM. . .».
[ToAroToBUTH KAPTOYKHU K MPAKTHUECKOW padoTe

1.3.CTpoenue
BellecTBa

(8uacos)
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Honnas xumuyeckasi c¢Bsa3b. KaTHOHBI, X 00pa3oBaHHE U3 aTOMOB B pe3yJbTarTe
rpolecca OKUCIeHHUs. AHUOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJbTaTe IMpolecca
BOCCTaHOBJIEHMs. VIOHHAs CBSI3b, KaK CBSA3b MEXAY KaTUOHAMH M aHMOHAMH 3a CUET
ANEKTPOCTATUYECKOr0 MpUTsHKeHMs. Kiaccudukanus HMOHOB: MO COCTaBy, 3HAKy
3apsijia, HAJMYUIO TUAPATHOM 0005704kd. VIOHHBIE KPHUCTANIMYECKHE pPELIETKH.
CBolicTBa BEIIECTB C HOHHBIM TUIIOM KPUCTAJUIMYECKOMN PEIIETKH.

1.3.2

KoBajienTHasi xumMu4eckasi cBsi3b. MexaHH3M 00pa3oBaHUsl KOBAJIEHTHOW CBS3U
(OOMEHHBI M JTOHOPHO-AKLENTOPHBIN). DJIEKTPOOTPHUIATENHHOCTh. KoBasieHTHBIE
MOJISIpHAsE U HemojsipHas cBsi3u. KpaTHOCTh KOBaJ€HTHOU CBA3U. MOJEKyIApHbIE U
aTOMHBIC KpPUCTAJUTMYECKHE pemeTku. CBONCTBAa BEMIECTB C MOJICKYJISIPHBIMU H
ATOMHBIMH KPUCTANTMYECKUMH PEHIETKAMH.

1.3.3

MeTauinyeckas CBA3b. Merannndeckas KpucTtaJlJIn4eCKas peleTKa u
METaJNIMYeCcKas XUMHYECKas CBA3b. DU3NUECKHE CBOMCTBA METAILIIOB.

1.34

ArperaTHLIe COCTOAAHMA BemEeCTB U BOAOPOAHAA CBf3b. TBCp)IOC, KHAKOEC H
F33006p33H06 COCTOSIHHA BCUICCTB. Hepexon BCIICCTBA M3 OJHOI0 arpe€raTHoro




COCTOSAHHUA B JPYroe€. BO,Z[OpOI[Haﬂ CBA3b.

Yucrtole BemecrBa U cMecH. [loustne o cMmecu Bemiects. | OMOreHHBIE U
1.3.5 rereporeHHbie cMecu. CocTaB cMecel: 0ObeMHass U MaccoBas JIOJIM KOMITOHEHTOB
CMECH, MacCOBasi 10JI IPUMECEH.

NucnepcHble cucrembl. [loHstue o mgucnepcHou cucrteme. JlucmepcHas dasza u
1.3.6 JTUCTIepCHOHHAsE cpena. Kiaccudukaius IUCHEpCHBIX cUcTeM. lloHsATHe o
KOJUIOMJIHBIX CUCTEMaX.

IIpakTnyeckue 3aHATHA:
1. TlpuroroBieHue cycrneH3nu KapOoHaTa KaJbLys B BOJE.
[Tomy4yeHue 3MyJIbCUU MOTOPHOI'O MacJa.

2. O3HaKOMJICHHE CO CBOMCTBAMU JUCTICPCHBIX CUCTCM.

CamocrosiTejibHAsi pa60Ta: BBITIOJHEHUE IOMAIHUX 3a1aHni 1o Teme 1.3

[IpumepHas TeMaTHKa BHEAyAUTOPHON CAMOCTOSTEILHON pabOThI:

1. I'pybonucriepcHbIe CHCTEMBI, X KJIacCU(UKAIUSI U UCIIOIB30BaHNUE B IPOPECCHOHATHHON
NeSITebHOCTH.

Kocmernueckue renmu.

[IpumMeHeHMe CyCIeH3HH U SMYJIbCUI B CTPOUTEILCTBE.

WNHnuBuayanbHOE JOMAIIHEE 3aJaHNe

WHauBuayanbHOE TOMAIIHEE 3a/JaHue

WNHnnBuayansHOE JOMAIIHEE 3aaHue

Noogwn

1.4. Bona. PacTBoOpbI.
JIEKTPOJIMTHYECKASA
AUcCcOnHaLMSA

(5 yacoB)

Bona. PactBopbl. PactBopenne. Boga kak pacTBoputenb. PacTBOpUMOCTh BEIIECTB.
141 | HacbllieHHble,  HEHACHIINICHHbIE, TEPECHIIIEHHbIE  PacTBOPHL.  3aBHCHUMOCTh
PacTBOPUMOCTH T'a30B, KUAKOCTEN U TBEP/BIX BEIIECTB OT Pa3IUYHbIX (PAKTOPOB.
MaccoBas J10J11 paCTBOPEHHOT'O BEIIECTBA.

DJIEKTPOJUTHYECKAA  JHCCONUANUSA.  DJNEKTPOJIUTBI W HEDJIEKTPOJIUTHL
1.4.2 | DnexrtponuTuyeckas TUCCOIMALMSA. MeXaHU3Mbl 3JIEKTPOJUTHUECKON JAUCCOLUAINH
IUIE BEIIECTB C PAa3IMYHBIMH TUTIAMH XHMHYECKOH CBs3U. [ HWIapaTtupoBaHHBIE H
HEeTuJpaTHpOBaHHbIe HOHBI. CTEMeHb IEKTPOIUTHYECKON qucconnanuu. CUibHbIE U
cnabpie  AeKTpouThl. OCHOBHBIE TOJIOKEHHSI TEOPHH  DJIICKTPOIUTHUECKOU
aucconranui. KuciaoTsl, OCHOBaHUS M COJIU KaK 3JIEKTPOJIUTHI.




IIpakTuyeckas padora
1. IlpuroroBieHue pacTBopa 3aJaHHON KOHIIEHTpAlH.

KOHTpOHLHﬂH paﬁoTa 10 TEMC: ((3H€KTpOJII/ITI/ILIeCKaSI JUCcolanusi»

CamocrosiTesibHAsi paGoTa: BBIIIOJHEHUE IOMAIIHUX 3aaHuii o Teme 1.4
[IpumepHast TeMaTHKa BHEAYIUTOPHOM CAMOCTOSITEILHON pabOTHhI:

1. PacTBOpHBI BOKpYT Hac.

2. Bopa kak peareHT u Kak cpeia Juisi XAMUYIEeCKOro Mpoiiecca.

3. Twumnsl pacTBOpPOB.

Tema 1.5.
Kaaccnpuxanus
HEOPraHN4YeCcKuX
COeTMHEHNH U X
CBOMCTBA

(8 uacom)

Kucaorel m ux cBoiicrBa. KucioTsl Kak 3JEKTPOIHUTHI, UX KilaccHPUKAIUSA IO
151 | paznuuHbiM mnpu3HaKaMm. XHUMHYECKHE CBOWCTBA KHUCIOT B CBE€T€ TEOPHUHU
3JIEKTPOJIUTUYECKON JIACCOLIMALUN. OcoOenHoctu B3aUMOJICUCTBHUS
KOHIICHTPUPOBAaHHOW CEPHOM M a30THON KHUCIOT ¢ MeTayuiaMd. OCHOBHBIE CIIOCOOBI
MOJIYYEHUS] KUCIIOTBHI.

OcHoBaHusA U UX cBoOiicTBa. OCHOBAaHUS KaK AJICKTPOJIUTHI, UX KiIaccH(PHUKAIMS TI0
pa3IMyHBIM TpU3HAaKaM. XHMHYECKUE CBOMCTBA OCHOBAaHUW B CBETE TEOPUHU
1.5.2 | 2JCKTPONUTHYECKON aucconranyu. Pa3noxeHne HepacCTBOPUMBIX B BOJIE OCHOBAHUM.
OcHoBHBIE CTIOCOOBI MTOTYYESHHS] OCHOBAHHA.

Coumn u nx cBoiicrBa. Conu Kak 1eKTposuThl. COIM CpeHUE, KUCIIBIE U OCHOBHBIE.
XUMHYECKH CBOMCTBA COJIE B CBETE TEOPUU DIICKTPOJIMTHYECKOW JIUCCOIUALIMH.
1.5.3 | CnocoOsl mosy4eHus Cojen.

I'mpponus comnent.

Oxkcuabl U ux cBoiicrBa. ConeoOpasyronie U HECOJe00pa3yroImue OKCHIIBI.
OcHoBHBIE, aM(OTepHbIE M KHCIOTHBIE OKCH/Ibl. 3aBUCUMOCTh XapaKTepa OKCHIa OT
154 | creneHu OKHUCIEHHSA OOpa3yIOLIEro €ro Meramia. XMMHUYECKHE CBOMCTBA OKCHJIOB.
ITony4yenue OkCUIOB.

IIpakTHYeckne padboThI:
1. HcnpiTaHue pacTBOPOB KUCIOT MHAUKATOPAMH.
BzanmoeiicTBHE METAIIOB C KHCIIOTaAMH.
2. BzauMmojelicTBuE KHUCIOT C OKCHUJAMH METAJIIOB.
BzaumopeiicTBHE KUCIOT ¢ OCHOBAHHUSIMHU.
BzanmopeiicTBre KUCIOT C COJISIMH.




HcnbiTanue pacTBOPOB LIETOYEH MHIUKATOPAMHU.
BzaumogeiicTBue 1IeI04ei C COISIMU.
Paznoxenne HepacTBOPUMBIX OCHOBaHUU.
3.B3auMoeiicTBue coneil ¢ MeTaljaMu.
BsauMoaelicTBUE COJIEH C COIAMU

4.T'uaponn3 coseld pa3nuyHOro TUIA.

KonTponbnas pabota no teme «Kiaccudukaiysi HEOpraHUIeCKMX COSAMHEHUH 1 X CBOWCTBA

CamocrosiTesibHasi padoTa: BHINOJHEHNE JOMAIITHUX 3aIaHui 1o Teme 1.5
[TpumepHas TeMaTuKa BHEAYAUTOPHONU CaMOCTOSITEIIbHON paOOTHI:

1. Cepnas kucnora — «xJjied XUMHUUYECKONW MPOMBIIIIICHHOCTHY.

2. Vcrionp30BaHME MUHEPAIBHBIX KUCIOT Ha MPEIIPUATHIX PA3TUIHOTO MPOPHUIISL.

3. Oxcubl U CONM KaK CTPOUTEIbHBIC MATEPUAIIBI.

4. Hcropus rumca.
1.6. Xumuueckue .
PO— 16.1 Knaccupukanusi XuMu4yecKHX peakuuil. Peakuuu coenuHeHMs, pa3iioXeHus,
(5 wacon) 3ameneHusi, oomena. Karanutuueckue peakuunn. OOpatumble U HeoOpaTUMBbIE

peakuuu. ['OMOreHHBIE ¥ TETEPOrCHHBIE pPEAaKUMH. OJK30TEPMUYECKHE U
OHIOTEPMHUYECKHE  peakiuu. TermoBoid  3(p(GeKT  XUMHUYECKHX  PEaKIHu.
TepMoXuMHUUECKUE YPaBHEHHUS.

OxucaANTeJbHO-BOCCTAHOBUTE/IbHBbIe peakunu. CreneHb okuciaeHus. OKUCINUTENb
U BOCCTaHOBJIeHUE. BoccTaHoBuTens M okucieHue. MeToa 31eKTpoHHOro OanaHca
JUISl COCTABIICHHS YPAaBHEHHUM OKHMCIINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN.
Ckopoctb xuMHYecKMX peakuuil. [IoHATHE O CKOPOCTHM XMMHMUYECKHMX pEaKLUi.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKUX PEaKLUUN OT pazIu4HbIX (PAKTOPOB: MPUPOJIBI
pearupyromux  BEIIECTB, WX  KOHIICHTPALlUM, TEMIEPATYpbl, IMOBEPXHOCTH
CONPUKOCHOBEHUS U UCIOJIb30BAHUS KATAIN3aTOPOB.

OOpaTuMoOCTh XMMHYeCKHX peakuuii. OOpaTuMble W HEOOpaTHMbIE pEaKLUU.
XUMHYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIEHUS

IIpakTnyeckas nadora Nel0

1.
2.
3.

Peaknms 3amMerieHus MEIIM KeJIe30M B DACTBODE MEITHOI'O KyIopoca

Peakinu. uavinme ¢ 00na3oBaHUEM OcCanKa. Ta3a UId BOIbI

3aBHCHMOCTh CKODOCTH B3aMMOICHCTBHS COJISHOM KHCIOTHI C METANIAMU OT MX
MIDUDPOIBI. 3aBUCHUMOCTD CKOpPOCTH B3aMMOJICHCTBUS IIMHKA CCOJITHOM KHCIOTOM OT ee
KOHICHTpAaKU

10




4. 3aBHCHUMOCTh CKOpoCTH B3ammojehcTBus okcuma menu(ll) ¢ cepHoil KHMCIOTOW OT
TEMIEPATYPHI.

CamocTrosiTejibHAsi paGoTa: BBITIOJHEHUE IOMAIIHUX 3a1aHuii 1o Teme 1.6
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:
Peakuust ropeHus Ha NPpOU3BOJICTBE.

Peakuust ropenus B ObITY.

BupryanbHO€ MOIEIMPOBAaHNE XUMUYECKUX ITPOLIECCOB.
DIEKTPOIU3 PACTBOPOB AIEKTPOIUTOB.

DNEKTPOIN3 PaCIIaBOB 3JIEKTPOIUTOB.

WuauBuayanbHOE TOMAaIIHEE 3aJaHue

NHnuBuayanbHOE JOMAIIHEE 3aaHue

NnauBuayanbHOE JOMAIIHEE 3a/1aHUe

NHnuBuayanbHOE JOMAIIHEE 3aaHUe

10 NuauBuayanbHOE JOMAIIHEE 3a/IaHue

11. UupuBuayanbHOE JOMAIIHEE 3a/laHue

CoNoR~LNE

11

1.7 MeTaJibl "
HEeMeTaAIbI

(7 uacoB)

Metaniabl. OcCOOEHHOCTH CTPOEHMsS aTOMOB M KpHcTaioB. PU3MYECKHE CBOMCTBA
1.7.1 | meramnoB. Kraccudukanus MeTalIOB IO Pa3IUYHBIM TpHU3HAKaM. XHUMHUYECKHE
CBOWCTBA  METAUIOB.  DJEKTPOXUMHUYECKUH  psii  HANPSDKEHUH  METaslloB.
Meramiorepmus.

O6mue  cmocoObl  mosiyueHuss  MetauioB.  [loHsTHe 0  MeTayulyprum.
[Tupomeranmyprus, THAPOMETAIUTYPTHS U JJIEKTPOMET

tajutyprusi. CIuiaBbl YepHbI€ U IIBETHBIE.

Hemeramibl. OcoOeHHOCTH CTpOeHHsI aTOMOB. HemeTanmibl — MpoCThie BEIECTBA.
3aBUCHMOCTh CBOMCTB TaJOT€HOB OT MX TMojiokeHus B [lepuogmdeckoil cucrteme.
1.7.2 | OKuCIUTEAbLHBIE U BOCCTAHOBUTEIBHEIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX
MOJIOKEHUS B PSIY AIEKTPOOTPULIATEIBHOCTH.

IIpakTnyeckas padora

1 .3akanka u OTITYCK CTallu.
O3HaKOMJIEHHE CO CTPYKTYPaMH CEpPOro U OEToro yyryHa.
Pacno3naBanue PYA xernesa.

2. «[Tomyuenne, coOnpaHue U pacrio3HaBaHUE Ta30B)»
3.IIpakTHKyM N0 pemieHnIo 3a1a4 10 TeMe «PerieHne 3KCnepruMeHTATBHBIX 3a]1a9».

11




CamocrosiTesibHas padoTa: BHINOJHEHNE JOMAIITHUX 3aIaHui 110 Teme 1.7
[TpumepHas TeMaTuKa BHEAYAUTOPHONU CaMOCTOSITEIIbHON paOOTHI:

1.

w N

4.
5.
6
7.

OxpaHa OKpy’Karollel cpelpl OT XUMUYECKOTO 3arpsiI3HEHUS.

KonnyecTBeHHBIE XapaKTEpUCTUKU 3arPA3HEHUS OKPYKAIOIIEH Cpebl.

3amuTa O030HOBOIO JKpaHa OT XUMHYECKOro 3arpssHeHus. MHepTHble win
OJIarOpOJTHBIC Ta3bl.

Poxxaromue conu — rajJoreHsl.

XuMUS METAJIJIOB B MOEH TPO(ECCHOHATBHOMN NeSTETLHOCTH.

XUMUS HEMETAJUIOB B MO€# Tpo(heCcCHOHAIBHON JeATeNbHOCTH.

WNHpuBuyalbHOE JOMAIIHEE 3aaHUE

Paznen 2. OPTAHUYECKASA XUMUSA

34

2.1.0cHoBHBIE
MOHATHSA
OpraHuyvecKo
XHMHUH U Teopus
CTPOCHHUA
OpPraHMYecKux
COeTUHEHHUH

(5uacoB)

211

IIpeamer opranmyeckoid xuMuM. [IpuponHbIE, NCKYCCTBEHHBIE U CHHTETHYECKHE
opraHuueckue Beniectsa. CpaBHEHUE OPraHUYECKUX BEILIECTB C HEOPraHUYECKUMH.
BasieHTHOCTE. XMMHYECKOE CTPOEHUE KaK MOPSAJO0K COCIUHEHUS aTOMOB B MOJIEKYJIBI
10 BAJICHTHOCTH.

2.2.2

Teopust crpoeHusi opranm4veckux coeanHenuii A.M. ByrtaepoBa. OcHoOBHbIE
MMOJIOKCHHA TCOPUU XHMHUUYCCKOTO CTPOCHUA. I/I3OM€pI/I$I 1 H30MCPBLI. XnMuyeckne
dbopMyITbl U MOJIETTH MOJIEKYJ B OPTaHUYECKON XUMUH.

2.2.3

Knaccudukanus oprannyeckux Bemects. Kiaccudukanms BemecTs 1Mo CTpOSHHIO
YIIJIEPOJHOTO CKENeTa M HaTMUUIO (DYHKIIMOHAIBHBIX TPYHIL. [ OMOJIOTH ¥ TOMOJIOTHSI.
Hauana nomenknarypsr IUPAC.

1.

IIpakTnueckas padora
N3roroBiieHne Moaeneil MOJIeKysl OpraHn4E€CKUX BEIIECTB.

KonTtpoabHnasi padora no teme «OCHOBHBIE IOHATHSI OPTaHUYECKON XUMHUHU U TEOPUS
CTPOEHHSI OPTAaHNYECKUX COETMHEHUN»

CamocrosiTejibHAasi pa6oTa: BBITIOJHEHUE IOMAITHUX 3a/IaHni 110 Teme 2.1
[TpumepHas TeMaTHKa BHEAYIUTOPHON CaMOCTOSITENIEHON paOOTHI:

1.

KpaTKI/Ie CBCACHUA 110 UCTOPHUHU BOSHUKHOBCHHSA U Pa3BUTUA OpFaHI/I‘IeCKOﬁ XHUMHHU.




2. JKwuznb u gestenpHOCTh A.M. ByTieposa.
3. Buranmsm u ero kpax..

2.2.¥Y1J1eBOA0POIbI U
HX NPUPOIHBIE
HCTOYHUKH

(9 yacoB)

1 Aaxanbl. AJIKaHBI: TOMOJIOTHYECKHI DS, U30MEPHS M HOMEHKJIATypa ajKaHOB.
2.2.1 XWMHYECKHE CBOMCTBA alKaHOB (METaHa, »JTaHA): TOpPEHHE, 3aMeElICHUE,
pasioxeHue, neruapuponanue. [IpumeHenne aikaHoB HaA OCHOBE CBOMCTB.

AJIKeHbl. DTUJICH, €ro MoJdy4yeHue (AeTuIpupoOBaHUEM 3TaHa, JENOIUMepU3aIuen
MOJIMATUIICHA). 'OMOJIOrHuecKuil psiji, U30MepHsl, HOMEHKJIATypa aJKEHOB.
XYMHYECKUE CBOWCTBA ATHIICHA: TOPEHHE, KaYEeCTBEHHbBIE peakiny (00ecBeUrBaHe
OpOoMHOI BOJBI M pacTBOpA MepMaHraHarta Kajus), TUApaTalus, noJIuMepu3alus.
[IpyMmeHeHue dTHIIEHA Ha OCHOBE CBOICTB.

Juenbl U Kaydyyku. [loHsATHE O nMEHax Kak yrieBOJOpPOJax C JIBYMs JBOWHBIMU
cBsa3siMu. ConpskeHHbIEe TUeHbl. XUMUYECKUE CBOMCTBa OyTanueHa-1,3 u n3omnpeHa:
1 oGecnBeunBanne OpPOMHOW BOJABI M TOJNMMEpHU3alMs B Kaydyku. HarypanbHbld U
2.2.2 CUHTETHUYECKHE KayuyKu. Pe3uHa.

1 Ankunbl. AuetuneH. XMMHUYECKHUE CBOMCTBA alleTUIICHA: TOpeHHe, 00ecIiBeUnBaHue
OpOMHOI BOABI, IMPHUCOEIMHEHHE XJOPOBOAOpOAa M rujaparauus. [IpumeneHue
aleTUJIEHA HA OCHOBE CBOMCTB. MEXKKI1acCOBasi U30MEPHS C aJIKaJUEHAMM.

Apenbl. ben3on. Xumuueckue CBOMCTBa O€H30J1a: FOPEHHE, PEAKLUU 3aMeEIleHUs
1 (ranorenupoBanue, HuTpoBanue). [IpuMeHeHne OeH301a HA OCHOBE CBOMCTB.

2.2.3 IIpupoaHbie HCTOYHUKH YI1€BOIOPOAOB. [IpupoiHEIii ra3: coctas, MPUMEHEHHE B
1 xadecTBe TOIIMBA.

Hedts. CoctaB u nepepadbotka Hed1u. [leperonka Hedgru. HegrenpomykTo.

IIpakTnueckas padora

1.«O6HapyxeHue yriiepoaa u BOJOpOoJa B OPraHUYECKOM COEIMHEHUH

2.«IIpoBeneHre Ka4eCTBEHHON peaKkluy Ha HEeTIPEIeIbHbIE YTIIEBOI0POIbI»

3.ITony4yeHue aneTuieHa 1 J0Ka3aTeIbCTBO €ro HeMpeaeIbHbIX CBOMCTB

4.03HaKoOMJIEHHE C KOJUIEKIMeH oOpa3loB HEPTH U MPOAYKTOB €€ MepepabdOoTKH.
5.03HaKOMJIEHHE C KOJUIEKIIMEH KayuyKOB M 00pa3liaMy U3JeNuil U3 pe3uHbl.

KonTpouabHas pa6ora 1o teme «YTJI€BOA0PObl U UX MPUPOIHBIE HCTOUHUKH

CamocTosiTe1bHAsi padoTa: BRINOJHEHHE JOMAIIHUX 33JaHU O Teme 2.2
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOTHI:
1. Dxonormyeckue acmeKThl UCTIONb30BAHUS YTIIEBOJOPOJIHOTO CHIPhS.
2. DKOHOMHYECKHE AaCHEeKThl MEXIYHAPOIHOTO COTPYIHHYECTBA MO WCIIOJIH30BAHUIO
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YIIIEBOJOPOIHOTO CHIPHSI.
Wctopuss OTKpBITHS W Pa3pabOTKHM Ta30BbIX M HEPTSIHBIX MECTOPOXICHUN B
Poccuiickoit @enepanuu.

XuMUs yTICBOIOPOTHOTO CHIPhS 1 MOl OyayIas mpodeccus.

VYTIeBOAOPOAHOE TOILTUBO, €r0 BUJIBI M Ha3HAYCHUE.

CHHTETUYECKHE KaydyKH: HCTOPHSI, MHOTOOOpa3Ke U MEePCICKTHBHI.
Pe3nHoTEeXHUYECKOE MMPOU3BOICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.
CBapo4HOE MPOU3BOJCTBO U POJIb XMMUHU YTJIEBOIOPOJIOB B HEHA.

HedTtp W ee TpaHCHOPTHPOBKA KaK OCHOBAa B3aUMOBBITOJTHOTO MEXIYHApPOIHOTO
COTPY/IHUYECTBA.

2.3.
KHCJ’IOPOHCOI{CP)K&HI
HE OPraHUu4eCKHe
COCIMHCHHUHA

(11uacoB)

2.3.1

Cnuprel. [lonmyyeHue sTaHona OpOXKEHHEM IVIIOKO3bl M TUApaTalMed STUJICHA.
I'mapoxkcunpHas Tpynma Kak —(yHKOMOHanbHas. [loHATHE O TIpeAenbHBIX
OIHOAaTOMHBIX CIHMpPTax. XHUMHUYECKHE CBOMCTBA 3TaHOJIA: B3aHMMOJICHCTBHE C
HaTpueM, 0Opa30BaHHE MPOCTBHIX M CIOXKHBIX I(QUPOB, OKHCICHHE B aJbJICTH/I.
[IpuMeHeHrnEe STaHOJa HAa OCHOBE CBOMCTB. AJIKOTOJIIM3M, €r0 IIOCIEACTBUA H
IPEIYyIpPEKICHUE.

I'muuepuH Kak MpencTaBUTEb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus Ha
MHOroaToMHble cnupThl. [I[puMeHeHue rnuuepuHa.

®enos. Ouznueckue U XMMUYECKHe cBOIMCTBA (peHosa. BzanumHoe BiMsiHUE aTOMOB B
MoJIeKyJe (peHoa: B3aMMOAEHCTBHE C TMAPOKCHIOM HATPHsl U a30THOW KHUCIIOTOM.
[TpumeHeHue GeHona Ha OCHOBE CBOMCTB.

2.3.2

Aabaeruabl. [Tonsatue 00 anpaeruaax. Anpaeruanas rpynmna Kak QyHKIHOHAIbHAS.
@dopmanblierui M €ro CBOMCTBA: OKHUCIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY,
BOCCTAaHOBJICHHE B COOTBETCTBYIOWIMN crnupT. [lonydeHue anbaeruioB OKMCIEHUEM
COOTBETCTBYIOIIKX ciupToB. [Ipumenenne popmanbaeruia Ha OCHOBE €ro CBOMCTB.

2.3.3

KapOonoBbie kucaothl. [Tonarue o kap6oHOBBIX kuciaoTax. KapOokcunpHas rpynmna
Kak  (QyHKIUOHaJbHas. [ OMOJOTrMYECKUM psAa OpelneibHbIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJHOT. IlonydyeHune KapOOHOBBIX KHCIOT OKHCIEHHEM allbIETH/IOB.
XHMHYEeCKHEe CBOWMCTBA YKCYCHOM KHCJOTBHI: OOIKME CBOMCTBAa ¢ MHHEPaJbHBIMU
KHACJIOTaMU U peakius stepudukanuu. IIlpumeHenne ykCyCHON KHCIOTBHI HAa OCHOBE
CBOMCTB. BrIcIne )KMpHBIE KHCIOTHI HA TPUMEPE NAIIBMUTHHOBOM U CTEAPUHOBOIL.

234

Cnoxuble »3¢upsl u xupbl. [lomyueHue CIOXHBIX dJQHUPOB  peakiHei
stepuduxanyuu. Croxsble 3QUpbl B IpUpoie, UX 3HaUeHHe. [IpruMeHeHne ClIoXKHBIX
7(UPOB HA OCHOBE CBOWCTB.
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JKups! kak crnoxHbie d¢upbl. Knaccudukarus xupoB. XUMHUYSCKHE CBOWCTBA KUPOB:
TUAPOIN3 U TUIPUPOBAHKE KUJIKUX KUPOB. [IpuMeHeHne KUPOB HA OCHOBE CBOMCTB.
Mpruia.

2.3.5

YraeBoabl. YTieBoasl, UX Kiaccu(uKalus: MOHOcCaxapuabl (TIIIOK03a, (GpyKTOo3a),
JIrcaxapu bl (caxapo3a) M mojucaxapuibl (Kpaxmai U IeJUTI0I103a).

['mrok03a — BEIIECTBO C JABOWCTBEHHON (DYHKIMEW — anbIeru0CHUpPT. XUMHUECKUE
CBOICTBA TIIFOKO3BI: OKUCIICHHE B TNIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHUE B COPOUT,
cnupToBoe OpoxeHue. [IpumeHenne ritoKo3bl Ha OCHOBE CBOWCTB.

3Ha4yeHUE YIJICBOJOB B JKMBOHM IMPHPOJIE W KU3HU 4einoBeka. [loHsATHE O peakiusix
MOJIMKOH/ICHCAIIMN U THAPOJIM3a Ha NMPHMEPE B3aMMONPEBPALICHUN: TIOK03a —>
HOJICaxapu.

JlabGopaTopHbie ONBITHI:

PactBopenue rimiepuna B Bojie ¥ B3aumoeiictaue ¢ ruapokcuaom meau(ll).
[IpoBenenue peakiuu «cepeOpsiHOro 3epKaja

CBoiicTBa YKCYCHOM KHCIJIOTBI, OOIIIME CO CBOMCTBAMHU MUHEPATBHBIX KUCIIOT.
JloKa3aTenbCTBO HENPEEIbHOI0 XapaKTepa KUAKOI0 KHUpa.
B3anmozelicTBre MTOKO3bI U caxapo3sl ¢ ruapokcuaoM meau (11).
KayecTBeHHast peakiiysi Ha Kpaxmall.

1.

2
3.
4.
S.

KOHTPOHLHaﬂ paGOTa 10 TEMC «KI/Icnopoz[coz[epxcamHe OpraHn4eCKUC COCINHCHU I

CamocTosiTe1bHasi padoTa: BRINOJHEHHE JOMAIIHUX 33aJaHui 1o Teme 2.3
[IpumepHas TemMaTuKa BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI:

CoNoOR~WNE

VYTr1eBoABI U UX POJIb B JKUBOU NPUPOJE.

CtpoeHue TIII0KO3bl: UCTOPUS Pa3BUTHS MPEACTABICHUN U COBPEMEHHbBIE BO33PEHUS.
Pa3Butne caxapHoi MpoMBILLIEHHOCTH B Poccun.

Ponb yrneBonoB B Moeii Oyayiieit npodecCHOoHaIbHON JeSTENbHOCTH.

Mertanon: xemoduaust u xeMopoous.

DTaHOJ: BeIuyvaiiiiee 6;1aro U CTpamrHoe 3710.

AJIKOTOJIM3M U ero npoduiakTuka.

MHoroaromMHble CIUPTHI U MOS Oyay1iasi mpodeccuoHanbHas NesTeIbHOCTb.
dopmanbaeru] Kak OCHOBa TIOJYYEHHS BEIIECTB M MaTepHajoB s MoOe
poeCCHOHABHON e TETHHOCTH.

10. MypaBbuHast KHCIOTa B IPUPO/JIE, HAYKE U MPOU3BO/ICTBE.
11. Ucropus ykcyca.
12. CroxxHble 3HpHl U UX 3HAUYEHHE B IPUPOJIE, OBITY M MPOU3BOICTBE.
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13. ’)Kupbl Kak IpOAYKT MUTAHUS U XUMUYECKOE ChIPhE.

14. 3ameHa )XkMpPOB B TEXHUKE HEMHILIEBBIM CHIPHEM.

15. HexBaTka NpoJgOBOJIbCTBUS Kak IIoOanbHas HpoOjemMa 4YeloBeYecTBa U IyTU e€e
pelIeHus.

16. Mputa: nporuioe, HacTosIee, OyayIiee.

17. CpencrBa rurueHsl Ha OCHOBE KUCJIOPOJACOAEPKALINX OPraHUUECKUX COSTUHEHHM.

18.Cunrernyeckue Moromue cpenctBa (CMC): TOCTOMHCTBA M HEJIOCTATKH.

2.4,
A3oTcoaepaxaime
OpraHuveckue
coeIMHEeHM.
IMosumepsbl.

(10 gacoB)

24.1

Amunbl. [lonstue o0 amuHax. Anudaruyeckue aMHUHBI, MX Kilaccuukauus Hu
HOMEHKJIaTypa. AHWIHMH, KaK OpraHM4yeckoe ocHoBaHue. I[lonydeHne anHwnmHa u3
HUTpoOeH3oma. [I[puMeHeHne annaHa Ha OCHOBE CBOMCTB.

AMMHOKHCJIOTBI.  AMHHOKUCIOTBI  Kak  aMmdoTepHble  IU(YHKIMOHAIbHBIE
OpraHUYECKHE COCIUHEHUsI. XUMMUYECKHE CBOMCTBA aMUHOKHCIIOT. B3aUMOJCHCTBUE
CO WIeJoYaMM, KHCIOTaMM M Jpyr ¢ JpyroM (peakiusi IOJIMKOHIEHCALUH).
[TenTuaHas cBs3b U noMUNENTUAbL. [[puMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

Beaku. IlepBuuHas, BTOpuUYHAas, TPETUYHAs CTPYKTYphl O€NKOB. XHUMHUYECKUE

249 CBOlicTBa  OEJIKOB: ropeHue, JAcHarypauusa, TUAPOJINU3, NIBCTHBIC PCaKIHU.

buonoruueckue GpyHkuu 6€IK0B
ITosumepsl. benku n nonucaxapuabl Kak OMOMOIUMEPBHI.

IlnacTmacesl.  [lomydeHne — moOJMMEpPOB — peakUueld — NOJMMEpU3alUU |

243 MNOJIMKOHACHCAIIH. TepMOHHaCTI/I‘lHLIe n TCPMOPCAKTHBHBIC 1acTMaccCHhl.

IIpeacraBurenu miacTmacce.

BOJ’IOKHa, ux KJ'IaCCI/Iq)I/IKaI_II/IH. HOJ'Iy‘IeHI/IC BOJIOKOH. OT,Z[CJ'IBHBIC MNpeaACTaBUTCIIN

244 | XUMUYECKUX BOJIOKOH.

JlaGopaTopHble ONBITHI

1.ITpoBeneHne KaueCTBEHHBIX PEaKIMi Ha OeNKu

N3yueHune CBOMCTB KaTaJIn3aTOPOB

IIpakTuyeckue 3aHATHA

2.Penrenne SKCriepUMEHTANBHBIX 337ad Ha WUACHTU(UKAIUIO OPTaHMYECKUX COCAMHEHUI.
3.Pacnio3HaBaHue miacTMacc ¥ BOJOKOH.

JuddepeHnnpoBaHHbIN 3a4eT

CamocrosiTejibHAsi pa6oTa: BBITIOJHEHUE IOMAIITHUX 3aaHul 110 TeMe 2.4
[IpumepHas TemMaTuka BHEAYJUTOPHOU CaMOCTOSITENILHOM paOoOTHhI:

1. Ammuak u aMHHBI — OECKUCIOPOJHBIE OCHOBAHUSI.
2. AHUIMHOBBIE KPACUTENIU: HCTOPUS, TPOU3BOACTBO, MEPCHIEKTHBA.
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AMUHOKHUCIOTHI — aM(pOTEpPHbIE OPTraHUYECKUE COSTUHEHHUSI.

AMUHOKHUCIOTHI — «KUPITUIUKIY OCITKOBBIX MOJICKYIL.

CuHTeTn4ecKe BOJIOKHA Ha aMUHOKHUCIIOTHON OCHOBE.

«OKu3Hb 370 crocol CymecTBOBaHUS OEIKOBBIX TEIl...»

CtpyKTypbl O€liKa U €ro AeCTPYKTYPUPOBAHHUE.

buonornueckune GpyHKIMN OCIIKOB.

. benkoBas ocHOBa UMMyHUTETA.

0. CITN/I u ero npoduiakTrka.

1. lepunut Oenka B MUIIEBBIX MPOAYKTaX U €ro MPEOJOJICHHE B paMKaxX I00albHOI
IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

RPN AW

12.Xumust 1 6MOJIOTHS HYKJICMHOBBIX KUCIIOT.
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJbHOCTH
CTYAEHTOB

Conep:xanue 00yyeHust XapakTepucTMKa  OCHOBHBIX  BH/OB
HAeITeJIbHOCTH CTYIeHTOB (Ha YpOBHe
y4eOHBIX J1eiiCTBHI)

BaxHelinmme xuMnueckue mNOHATHSA YMmenune JaBaThb OIIpelIeIICHUE "
ONEPUPOBATH CIEAYIOINIUMH XUMHYECKUMH
HOHSATUAMMU: BEIIECTBO, XUMHUYECKUN

3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEJbHBIE
aTOMHasT M MOJICKYJIIpHas MacChl, HOH,
QJJIOTPOIHSI, W30TOIbI, XUMHUYECKasi CBS3b,
ANEKTPOOTPHULATEIBLHOCTb, BaJICHTHOCTb,
CTeNeHb OKUCIICHHS], MOJIb, MOJIIPHAs Macca,
MOJIApHBIA 00BEM Tra3000pa3HbIX BEIIECTB,
BELIECTBA MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO ~ CTPOEHUS, PacTBOPHI,
ANEKTPOJIUT u HERJIEKTPOJINUT,
ANEKTPOIUTHYECKAs JUCCOLIMAIIUS,
OKHUCJIUTEIb U BOCCTAHOBUTEIb, OKUCIIEHUE
1 BOCCTaHOBJICHUE, TEIIOBON 3P deKT peak-
MU, CKOPOCTh XHMMHYECKOM pEaKiuH,
KaTajaus, XUMHYECKOE paBHOBecCHE,
YIJIEPOAHBI  CKeNeT,  (YyHKIMOHAJIbHAs
rpymnna, U30Mepusi, TOMOJIOTH

OcHoOBHbIE 3aKOHBI XUMHHU DopMyIHUpOBaHUE 3aKOHOB COXPaHEHUS
MAacchl BEUIECTB U MMOCTOSIHCTBA COCTaBa
BEIIIECTB.

YcTaHOBKa MPUYHMHHO-CIIEICTBEHHON CBA3U
MEX1Y COJEepKAHUEM ITUX 3aKOHOB U
HanucaHueM XUMHUYECKUX (HOopMyIl U
ypaBHEHHUMU. Y CTaHOBKA SBOJIIOIIMOHHOM
CYLTHOCTH MEH/IETICEBCKON U COBPEMEHHOU
(hOpMyIIHPOBOK MEPUOIUIECKOT0 3aKoHa J1.
N. MeunneneeBa. O0bsicHeHHE (HU3HUECKOTO
CMBICJIa CUMBOJIMKY EPUOANYECKOI
TaOIUIBI XUMUYECKHX drieMeHToB []. 1.
MemnzeneeBa (HOMEpOB AJIEMEHTA, IIEPUOJA,
TPYMIbl) U YCTAHOBKA IPUYUHHO-
CIIEICTBEHHOW CBS3H MEXKIY CTPOCHHEM
aToMa U 3aKOHOMEPHOCTSIMH U3MEHEHHUS
CBOMCTB 3JIEMEHTOB U 00Pa30BaHHBIX UMHU
BEIIECTB B MEPUOIaX U rpymmax.

XapaKTepI/ICTI/IKa OJICMCHTOB MaJbIX H
0OIBIINX INepruoaoB IO HUX IIOJIOKCHHUIO B

Ilepuonuueckou CHUCTEME . .
Menneneena
OCHOBHBIe Teopnn XUMHUU XapaKTepI/ICTI/IKa coCTaBa, CTpoeHI/IH,

CBOWCTB, MMOJIyYEHHSI U IPUMCHCHUS
BakHeimux metamios (IA u Il A rpynm,
AIOMHHHS, JKeJe3a, a B eCTECTBEHHO-
Hay4YHOM Tpoduiie U HeKOTOPhIX d-
SHCMCHTOBE)I/I WX COEAMHEHUN.
XapakTepucTUKa CocTaBa, CTPOCHHS,
CBOWMCTB, MOJIy4YEHHUS U TIPUMEHEHUS
BakHenmux HemeTtauios (VI A, VIA,
Tpym, a Takxke a3ora u gocdopa, yrieponaa
Y KpEMHHUS, BOJIOPO/Ia) M UX COCTUHECHHIA.
XapakTepucTuKa CocTaBa, CTPOCHHS,
CBOWMCTB, MOJIy4YEHUS U IPUMEHEHUS
BKHEHIIINX KJIACCOB yTIIEBOJOPOJIOB
(anmkaHOB, IUKJIOATKA-HOB, AJIKCHOB,
QJIIKUHOB, apEHOB) M UX HanboJiee 3HAYMMBIX
B HApPOJHOXO3SHCTBEHHOM IIIaHE
MpecTaBuTeNe. AHAIOTHYHAs
XapaKTePUCTHKA BAKHEUIITHX
MIpeICTaBUTENEH IPYTUX KJIAcCOB
OpPTaHUYECKUX COSAMHEHUN: METaHOMa !
3TaHOJa, CJIOXKHBIX dPHUPOB, )KUPOB, MBLII,
anberu1oB (popmanbaeruaoB 1
aleTanbpJeruaa), KeTOHOB (aleToHa),
KapOOHOBBIX KUCIOT (YKCYCHOM KHCIIOTHI,
JUISL €CTECTBEHHO-HAYyYHOTO MPOQHIIs
MIpeICTaBUTENEH IPYTUX KJIAcCOB KHUCIIOT),
MOHOCaxapuJ0B (TJIFOKO3bI), TMCaXa-PUI0B
(caxapo3bl), moMcaxapuaoB (Kpaxmana u
[EJUTIONIO3bI), aHUIIMHA, AMUHOKHUCIIOT,
OENKOB, UICKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH, Kay4yKOB, IJIACTMAcC

XHMHECKHUH A3bIK 1 CUMBOJIMKA Ucnons3oBaHue B y4eOHOM U
poeCCUOHATBHOM J1eATEIbHOCTH

XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3BaHue n3y4eHHBIX BEILECTB 110
TPUBUAIILHON WA MEKyHAPOIHON
HOMEHKJIATYpE U OTPAKEHHUE COCTaBa dTUX
COCIMHEHUH C IIOMOIIBI0 XUMUYECKUX
gopMyn.

TpaKCHUE XUMUUECKUX IPOLIECCOB C
IIOMOILBI0 YPABHEHUM XUMHUYECKUX PEAKIIUI




XuMHu4eckue peakun

BrimonHeHne XUMUYECKOTO SKCIIEPUMEHTA B
MIOJIHOM COOTBETCTBHH C TIPABHIIAMU
0€30I1aCHOCTH.

HaGmronenue, ¢pukcamus u onvucaHue
pe3yJILTAaTOB IIPOBEAECHHOr0 SKCIIEPUMEHTA

Xumudeckass uHGopManus

[IpoBeneHue caMoCTOSITENEHOTO MOMCKA
XUMHUYECKON HHPOpMAIIH C
WCIIOJIb30BAHUEM PA3IIMYHBIX HCTOYHHUKOB
(Hay4YHO-TIOMYJIIPHBIX U3JaHU,
KOMITBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Hurtepuera). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJOTUH 17151 00pabOTKH
U Tiepeaud XUMHYECKON

nH(OpMaLIUY U ee MPeACTaBICHUs B pa3-
JIMYHBIX (hopMax

Pacuersl mo xumuueckumdopmyJaam
U YPAaBHEHUSIM

YcraHoBKa 3aBUCUMOCTH MEXKITY
KQYEeCTBEHHON U KOJINYECTBEHHON
CTOpPOHAMHU XMMHUYECKUX O0OBEKTOB U
nporieccoB. Pemienne pacyeTHbIX 3a/1a4 110
XHUMUYECKHM (DOPMYJIaM U YPaBHEHUSIM

ITIpodunsHoe u mpodecCHOHATBHO
3HAYMMOE COJIepKaAHue

OObBsCHCHNE XUMHYECKUX SBICHUM,
MIPOUCXOJISIINX B IPUPOJIE, OBITY U Ha
MIPOU3BO/ICTBE.

Omnpenenenre BO3MOXXHOCTEH MPOTEKaHUS
XUMHYECKHUX MPEBPAIICHU B Pa3IMUHbIX
YCIOBUSIX.

CobmroieHue nmpaBuil 9KOJIOTHUYECKH
IPaMOTHOTO MTOBE/ICHHUS B OKPYXKAIOIIEH
cpene.

OneHka BIUSHUS XUMUYECKOTO 3arpsi3HEHUs
OKpY’Karolllel Cpe/lbl Ha OpPraHu3M YeJIOBeKa
U ApyTrue XKuBble opranu3mbsl. CobOmroaeHmne
npaBui1 6€30MacHOr0 OOpAICHHS C
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMH,
71a00pPaTOPHBIM 000PYI0BAHUEM.
[ToaroroBka pacTBOpPOB 3a/1aHHOM
KOHIIEHTPALlMU B OBITY U Ha MPOU3BOJICTBE.
Kputnueckas orneHka J0CTOBEPHOCTH
XUMHUYECKON MH(POPpMAIIH, TOCTYHAIOICH
13 pa3HbIX UCTOYHUKOB

YYEBHO-METOJUYECKOE 1 MATEPHAJIBHO-TEXHUYECKOE

OBECIIEYEHUE ITPOT'PAMMBbI YYEBHOM JIUCIUILIVHBI

«XHUMMUD»

OcBoeHme mporpaMMbl Y9eOHOH TUCIUIUIMHBI « XUMHS» MPEAIoiaraeT Hajludue B Ipo-
(eccroHaIbHOM 00pa30BaTEIbHOM OpraHM3aliK, pealn3yrouleil o0pa3oBaTeIbHyl0 Mpo-
rpaMMy cpeaHero obmiero oopasosanus B npeaenax ocsoeHus: OIIOIT CIIO na 6a3e ocHOB-
HOTO 00111ero 00pa3oBaHusl, KaOMHETa XUMHUHU C JJabopaTopuel U J1abOpaHTCKOW KOMHATOM,
B KOTOPOM HMEETCSI BO3MOKHOCTh O0ECIeUnTh CBOOOAHBIN JocTyn B MIHTEpHET BO Bpems
y4eOHOr0 3aHATHS U B IIEPHOJ] BHEYUEOHOM 1eATEIbHOCTH 00yYarOIINXCS.

ITomemienne kabuHeTa OJKHO YIOBIETBOPATH TpeOoBaHUsAM CaHUTApHO-AMHIEMHO-
norudeckux npaBui 1 HOpMaTtuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIEHO TUIOBBIM
000pyJOBaHUEM, YKa3aHHbIM B HACTOSAIIMX TpPeOOBaHMIX, B TOM 4YHCIE CIEHUAIN3U-
poBaHHOW y4eOHOW MeOenbl0 U cpelcTBaMHU OOy4YeHMs, JTOCTaTOYHBIMH [UIS BBITOJIHEHHS
TpeOOBaHUH K YPOBHIO OATOTOBKU O0yJarOIUXCs .

B xabuneTte A0MKHO OBITH MYJIBTUMEIUHHOE 000OpYyIOBaHME, MOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTeIbHOrO MPOIecca MOT'YT IPOCMATPUBAaTh BU3YAIbHYIO0 HHPOPMAIIIIO
10 XMMUH, CO3/1aBaTh MPE3EHTALlMH, BUIeOMaTepUabl U T. 1.

B cocraB yueOHO-METOIMUYECKOTO U MaTEepHATbHO-TEXHUUECKOIO OCHAIllEHUs KaOuHeTa
XMMHU BXOAAT:MHOTO()YHKIIHOHAIEHBIA KOMITJIEKC ITPETIOIaBaTEels;

* HaTypaJibHble 00BEKTbI, MOJIENIN, IPUOOPHI ¥ HAOOPHI JIs1 TOCTAHOBKU JEMOHCTpA-

IMUOHHOI'O U YYCHHNYCCKOT'O OKCIICPUMCHTA,

* IICYATHBIC U OKPAHHO-3BYKOBBIC CPEICTBA O6y‘leHI/I${;
* Cp€acTBa HOBBIX I/IH(I)OpMaI_[I/IOHHLIX TCXHOJIOFHf/'I;

* PCAKTHBEI,

* TIepeuHU OCHOBHOM U JIOTMOJHUTENIbHON y4eOHOW TUTEpaTyphl;
* BCTIOMoOraTejabHOe 000pYAOBaHUE U UHCTPYKIIUY;

* OubnmoreyHsbId GHOHI.

B Oubnuoteunslil GoHa BXOAAT yUeOHUKU U yueOHO-MeToanueckue KoMiiekTsl (Y MK),
PEKOMEH/IOBaHHbIE WJIM JIOMYIIEHHbIE U MCHOJIb30BaHUS B MPO(ECCHOHATBHBIX 00-
pa3oBaTeNIbHBIX OpPraHU3alUsaX, PEeaTU3YIOMMX O00pa30BaTEIbHYIO IMPOTPAMMY CpPEIHEro
obmero obpazoBanus B npeaenax ocoenus OITOII CITO na 6a3e ocHOBHOTO 00IIeTO 00-

pa3oBaHusl.

bubnuoreuynHbIit (I)OHJI MOXET OBITh JOMOJIHEH XUMHUYECKON BHHHKHOHCﬂHeﬁ, CIIpaBO4-

HHKaMH, KHUT'aMU JJ14 YTCHUA 110 XUMUU.




B npouecce ocBoeHHs mporpaMMbl y4eOHOM AUCHUTUIMHBL «XUMHS» CTYIEHTHI JOJDKHBI
UMETh BO3MOKHOCTB JIOCTYINA K 3JIGKTPOHHBIM Y4eOHBIM MaTepHaiaM IO XUMHH, UMEIO-
IIMMCSL B CBOOOJHOM J0CTyne B ceTd VHTepHeT (3JIEeKTPOHHBIM KHHUTaM, HMPaKTUKyMam,
TecTam, Matepuanam EI'D u ap.).

PEKOMEHIYEMAS JIUTEPATYPA
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nocooue. —
M., 2012.

Tabpuensn O.C. u op. Xumusi s npodeccuid M CIENUaTbHOCTEH TEXHUYECKOTO

npoduis (3EKTPOHHOE MPHIIOKEHUE).
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