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1. CTpykTypa nporpaMmmMbl 0011e00pa3oBaTeIbHON Y4eOHOM TMCUMILIUHBI XUMHA

1.1 IlosicHUTEIbHASA 3aANIUCKA

[Iporpamma 00I1I€00pa30BaTENbHON YUYCOHOW JUCIUIUIMHBI «XUMUS» TpPEAHA3HAYCHA IJI1 H3YUYCHHUS
XMUMHHA B TPO(ECCHOHANBHBIX 00pa3oBaTenbHbIX opranusanusx CIIO, peanu3yromux o00pa30BaTEIbHYIO
nporpaMMmy cpegHero oOmiero oOpa3oBaHUsi B TpeAeiax OCBOGHUS OCHOBHOW MpodecCHOHATLHON
obpazoBarenpHOi mporpammer CITO (OITIOIT CIIO) na 6a3e ocHOBHOro oOIIero oOpa3oBaHUS NpHU
MOJITOTOBKE KBATH(PHUIIMPOBAHHBIX pa00YMX, CIYKAIIUX, CICIIHATUCTOB CPEIHETO 3BCHA.

IIporpamma paspabotana Ha ocHoBe TpeOoBanuiit DOI'OC cpemnero oOmiero oOpa3oBaHus,
MPEIBIBISIEMBIX K CTPYKTYPE, COACPIKAHUIO U Pe3yJbTaTaM OCBOCHUS yYeOHON AMCIUIUIMHBI « XUMUS», B
COOTBETCTBUU ¢ PexoMeHmanusiMu 1Mo opraHu3alyy MOITyYeHHs CPEIHET0 00Iero o0pa3oBaHus B Mpeenax

OCBOCHMA O6pa30BaTCJ'IBHLIX mnmporpaMm CpeaHero HpO(i)eCCI/IOHaIILHOFO O6paBOBaHI/I$I Ha 0a3e OCHOBHOTO
obmero obpasoBanus, C y4yeToM TpeOoBaHuil nojoxkeHuss «O pa3paboTke pabdoyux MporpaMm
001e00pa3oBaTeIbHBIX Y4YE€OHBIX IUCHUIUIMH OCHOBHOW mpodeccroHanbHONW 00pa3oBaTeNbHOM

MPOrpaMMBbI CPEAHETO MPOPECCUOHAIBHOTO 00PAa30BAHUSY.
1.2 O0masi xapakTepucTUKa 0011eo00pa3oBaTe/IbHOI Y4eOHOH TUCHUNINHBI XUMHS

XuMuUsi — 3TO HayKa O BEIECTBaX, UX COCTaBE U CTPOCHMUHU, CBOWCTBAX U INpEBpAILCHUSX,
3HAaYEHUM XUMHUYECKHX BELIECTB, MAaTEpPHaJOB M IMPOLIECCOB B TMPAKTUYECKON MEATEIBHOCTH
4eJI0BEKA.

Conepkanre 0011€00pa30BaTEIPHON y4eOHON IUCHUIUIMHBI «XHWMHS» HaAIpaBIeHO Ha
YCBOGHHE O0YYaIOIIMMUCS OCHOBHBIX MOHSTHI, 3aKOHOB M TEOPH XUMUU; OBJIAJCHHE YMEHUSIMU
HAOI0/IaTh XUMHUYECKHE SBIICHUS, MPOBOAUTh XUMHUUYECKUN IKCIIEPUMEHT, MPOU3BOIUTH PACUETHI
Ha OCHOBE XUMHUYECKUX (POPMYIT BEIIECTB M YPABHEHUH XMMHYECKHX PEAKIIUH.

B npornecce n3yueHuss XuMuu y o0y4aronuxcs pa3BUBAIOTCS MO3HABATENIbHbIE HHTEPECHI U
MHTEIJIEKTYallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITENILHOM IMPHOOPETEHUH 3HAHHUM 10
XVUMHH B COOTBETCTBHH C BO3HUKAIOUIUMH KH3HEHHBIMHU MPOOJIIEMaMU, BOCIIUTHIBACTCS OepexHOe
OTHOILIEHUSI K MPUPOJE, MOHUMAHUE 3/10pOBOT0 00pa3a >KU3HHU, HEOOXOIUMOCTU MpeRyNpexaCHUS
SIBJICHWW, HAHOCSALIMX Bped 3I0pPOBBI0O W OKpyxarwmiedl cpene. OHM OCBaMBAIOT MPUEMBI
IPaMOTHOTO, OE30MAaCHOT0 UCMOJIb30BAHUS XMMHUYECKUX BEIIECTB M MAaTE€PHANIOB, IPUMEHSEMBIX B
OBITY, CEIbCKOM XO3S5IIICTBE U HA IPOU3BOJICTBE.

[Ipu cTpyKTypHpOBaHHU COJAEpKaHHS 00IIe00pa3oBaTebHOW Y4eOHON AMCIUTUIMHBI IS
MpOo)eCCHOHANIBHBIX ~ 00pa30BaTeIbHBIX  OpraHM3allMi, PpeaTu3yIuX  00pa30BaTEIbHYIO
mporpaMmmy cpeaHero ooriero oopazoBanus B npeaenax ocBoerust OIIOIT CITO na 6a3e ocHOBHOTO
o0miero oOpa3oBaHUs, YYUTHIBAIACh OOBEKTUBHAS PEAIbHOCTh — HEOOJNBIION 00bEeM YacoB,

2



OTHYLIEHHBIX Ha W3yYeHHE XHUMHMHU U CTPEMJICHHE MAaKCHUMaJbHO COOTBETCTBOBATH HJESIM
pasBuBatomiero ooydenus. [loaromy TeopeTHueckue BONPOCH MAaKCUMAJIBHO CMEIIEHBl K Havaly
W3Y4YEHUS JUCHMIUIMHBI, C TEM YTOOBI MOCIEAYIOUINM (PaKkTHUEeCKU MaTepuan paccMaTpUBajCs Ha
OCHOBE M3yYEHHBIX TEOPHUH.

Peanuzanus neayKTUBHOIO MOJXO0/a K M3YyYEHHMIO XMMHMU CIOCOOCTBYET Pa3BUTHIO TaKHUX
JIOTHYECKUX ONepaluii MBIIUICHUS, KaKk aHajdu3 M CHHTEe3, O00O0OIIeHHe M KOHKpETH3alus,
CpaBHEHHE U aHAJOTH, CUCTEMAaTHU3alus U KIacCU(PHUKAINA U JIp.

W3ydyenrne xuMuu B NMpo(ecCHOHATBHBIX 00pa30BaTEIbHBIX OPTraHU3ALUAX, PEATU3YIONIUX
o0pa3oBaTebHYIO MPorpaMMy cpesiHero oduiero oopaszoBanus B npezenax ocsoenus OITOIT CITO
Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHUs, UMEET CBOM OCOOCHHOCTH B 3aBHCHMOCTH OT MPOpUIIs
npodeccnoHanTsHOr0 00pa3oBaHusl. ITO BhIpAXACTCS B COACPKAHUHM O0yUCHUS, KOJTHMYECTBE YacoB,
BBIJIETIIEMBIX HAa U3yYEHHE OTAENbHBIX TeM MpPOrpaMMbl, TTyOWHE MX OCBOCHHS O0ydYarolIMMHUCS,
o0beMe U XapakTepe NPAaKTUYECKUX 3aHATUH, BUAAX BHEAYAUTOPHOW CaMOCTOATENBHOM paboThI
CTYJCHTOB.

[Tpu ocBoenun npodeccuit CIIO u cnenmanprocTel CIIO ecTecTBEHHO-HAYYHOTO MPOGUIIS
po)eCCHOHAIBHOTO 00pa30BaHus XUMHUS n3ydaeTcs Ha 6a3oBoM ypoBHe ®I'OC cpeanero ooiiero
oOpazoBanwmsi, pu ocBoeHuu npodeccuit CIIO u cnermansHocTet CIIO TexHMueckoro mpoduis
npodecCHOHATIBLHOTO 00pa30BaHUs XMUMHUS U3ydaeTcsi Oosee yriayOseHHO Kak mpoguibHas yuyeOHas
JTUCLUIIIINHA.

IIpu ocoenun mnpodeccuit CIIO u cnenumansHocTeit CIIO counanbHO-3KOHOMHUYECKOTO
npodwmisa, cnemuanbHocted CIIO rymanuTapHOro mnpoduiast paccMaTpuBaeTcss XUMHUYECKHMA
KOMIIOHEHT €CTECTBEHHO-HAYYHOT0 00pa30BaHUs B Ipe/esiax U3ydyeHus: y4eOHOM AUCHUIIIHHbI
«EcrtectBo3Hanue» mnpenMerHor ooOnactu «EctectBennbie Haykm»y DPI'OC cpeanero ooOmiero
o0pa3oBaHMs.

Crenuduka u3ydeHUs XHUMHHA TIPH OBJIAJCHUM TPO(PECCHUSIMH U  CIEHUATBLHOCTSIMH
TEXHUYECKOTO NMpoQuiia OTpakeHa B Kakoi Teme paszzaena «Coaep:kaHue ydeOHOM TUCIUILTUHBDY
B pyOpuke «IIpodumnbHple M NpodecCHOHANbHO 3HAYMMBIE 3JIEMEHTBHl COAEpPKAHUA». OTOT
KOMIIOHEHT pealu3yeTcs MpHU HWHIUBUAYAIBHOW CaMOCTOSATENBHOW paboTe 00ydarouiuxcs
(mamucanuu pedepaToB, MOATOTOBKE COOOIICHWH, 3alIMTe MPOEKTOB), B IMpolecce Yy4eOHOI
NEeSTeIbHOCTU T0J] PYKOBOJCTBOM IpernojiaBareisi (BBIIOJIHEHUH XHMHUYECKOrO 3KCHEpUMEHTa —
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX PAaOOT, PELICHUHU MTPAKTUKOOPUEHTUPOBAHHBIX PACUETHBIX
3a/1a4 ¥ T.J.).

B comepxanuum  y4eOHOW  JAMCHMIUIMHBI  JJIs1  €CTECTBEHHO-HAYYHOTO  MPOpUIIs
po(hecCHOHANBbHO 3HAYMMbIH KOMIIOHEHT HE BBIJENIEH, TaK KaK BCE €ro COJAEp)KaHUE SBISIETCA

PO UIBLHO OPUEHTUPOBAHHBIM U HOCHUT MPO(ECCHOHATBLHO 3HAUUMBIH XapakTep.
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B mporecce m3yueHuss XUMHHM TEOPETUUECKHE CBEACHUS IOTMOJHSAIOTCS JIEMOHCTPAIUIMH,
1abOpaTOPHBIMU  OMBITAMH ¥ TMPAKTUYECKHUMH 3aHATUSAMH. 3HAYUTEIBHOE MECTO OTBOJIUTCS
XUMHUYECKOMY JKcrepuMeHTy. OH OTKpBhIBa€T BO3MOXHOCTh (OPMHUPOBATH Yy OOyUYaIOIIMXCS
CHelMaJIbHbIE MpeIMETHbIE YMEHMs: paboTaTh C BELIECTBAMH, BBIMOJHATH MPOCTbIE XUMUYECKUE
OTBITH, YYUTh O€30MaCHOMY U OJKOJOTHYECKHM TpPaMOTHOMY OOpalleHHI0 C BeleCTBaMH,
MaTepHajaMH U IpolieccaMy B OBITY U Ha MIPOU3BOJICTBE.

st opraHu3andu BHEAyJIMTOPHONW CaMOCTOSITEIbBHOW pabOTHI CTYJIEHTOB, OBJIA/ICBAIOLINX
npodeccusmu CIIO u cneumansHOoCcTAMU CIIO TeXHMYECKOTO M €CTECTBEHHO-HAYYHOTO Ipoduieit
npodeccuoHanbsHOr0 00pa3oBaHUs, MPEACTaBICH MPUMEPHBIH NepedeHb pedepaToB (IOKIATO0B),
WHAWBUIYAIbHBIX IPOCKTOB.

B mpouecce m3ydyeHus XUMHHM BaKHO (OpPMHUPOBATH MHPOPMALMOHHYIO KOMIIETEHTHOCTb
oOyvarormuxcsi.  [loaToMy mpu  opraHu3andd  CaMOCTOATEIBLHOM  paboOThl  HEOOXOIUMO
aKIEHTUPOBAaTh BHHUMaHHE OOydYaroIIMXCS Ha MOHMCKe HWH(GOpMalMd B CpEACTBaX MaccMeaua,
WutepHere, y4yeOHOW M cCHEIMalbHOM JIMTepaType C COOTBETCTBYIOIIMM O(OpMIICHHEM U
IIPEJICTAaBICHUEM PE3YJILTATOB.

Nzyuenne oOmeoOpa3zoBaTenbHONl  y4eOHOM  TUCHMIUIMHBI — «XHMHS»  3aBEpIIACTCS
MoJBeIcHUEM UTOroB B ¢dopMe auddepeHIUPOBAHHOTO 3aueTa WIM SK3aMeHa B paMKax
MIPOMEXYTOUHOM arrectanuu crtyieHTtoB B mnpouecce ocBoeHus OIIOII CIIO ¢ nomydyenuem
cpennero obmiero oopaszosanums (IITIKPC, ITIICC3.).

B mnporpammy BKIIOUYEHO coOAEp)kaHUE, HAIpaBlIeHHOE Ha (OPMHUPOBAHHUE y CTYICHTOB
KOMIIETEHIINH, HEOOXOIMMBIX ISl KAueCTBEHHOTO OCBOCHHUS OCHOBHOH NpodecCHOHANBHOM
oOpazoBarensHoil nporpammbl CIIO Ha 0a3e OCHOBHOro oOIIero o0pa3oBaHUsS C TOJYYCHHEM

cpenHero odmiero 06pa3oBaHusl MPOrpaMMBbI MOATOTOBKH criennanucToB cpennero 3sexHa (I1IICC3).

1.3 MecTo 001eo0pa3oBate/ibHON y4eOHON JUCHUIIIMHBI XUMHS B Y4eOHOM IJIaHE

B mpodeccrnoHanbHBIX 00pa30BaTENbHBIX OpPTaHU3AIMSX, PEATH3YIOMHUX 00pa30BaTEIbHYIO
nporpammy cpemaHero oomero obpasoanus B mpenenax ocBoeHust OIIOIT CITO nHa 6aze OCHOBHOTO
oOmiero oOpa3oBaHus, yueOHas TUCHMIUIMHA XUMHUS H3ydaeTcs B 0O0I1e00pa30BaTEbHOM IIMKIIE
yuebnoro rmirana OIIOIT CIIO na 6a3e ocHOBHOrO 00mIEro 0Opa3oBaHUS C MOJYYCHHUEM CPEIHEro
obmero oopazosanus (ITIICC3).

B yueOnbix mranax [IIICC3 yueOHas nucuuriinHa XUMHS SBISIETCS YYEOHBIM IMPEIMETOM
oOsi3atenpHON mpeaMeTHoi obnactu Xumus OI'OC cpennero olmiero obpaszoBanus, s npodeccuit
CIO nnu criermansHocTeit CITO cooTBeTcTBYIOMIETO MPOodhuIIst MpohecCHOHATBFHOT0 00pa3oBaHus

VYuebHas quctuiinHa XUMUS SBISIETCS YICOHBIM MPEIMETOM IO BBIOOPY M3 00s13aTEIHHOM



npeaMmetHorr obnactu  «EctectBeHHsie Haykm» DPI'OC cpemnero obmiero oOpa3zoBanus. B
poeCCHOHATIBHBIX 00Pa30BaTEIBHBIX OPraHU3AIUAX, PEATU3YIONIMX O00pPa30BATENBHYIO MPOrpaMMy
cpenHero ooémero obOpaszoBanusi B mpenenax ocBoerus OIIOIT CIIO na 06a3e OCHOBHOTO 0OIIETO
oOpa3oBaHusl, ydyeOHAs AWCIUIDIMHA XUMUS H3y4daeTcs B 00mIeoOpa3oBaTeIbHOM IUKIE Y4eOHOTO
OIIOII CIIO na 6a3e 0OCHOBHOTO 00IIer0 00pa30BaHUs C MOJYYCHHEM CpPEIHEro o0Iero oopa3oBaHUs
(ITTTKPC, IIICC3). B yuebnsix mnanax I[MIIKPC, IIICC3 mecto y4eOHONW AMCUUIUIMHBI XUMHS — B
coctaBe 00Ie00pa3oBaTENbHBIX YUEOHBIX AWUCIHIUIMH 1O BBIOOPY, (HOPMHUpPYEMBIX W3 00s3aTeNbHBIX
npeametHbix obnacteit PI'OC cpemnero o6mero obpazoBanmsi, st npodeccuit CIIO  wnm

cnennanbHOCTe CITO cooTBeTcTBYIOMIEro Mpoduis MPoPeCcCHOHATIBHOTO 00pa30BaHUs

1.4 ®opmupoBaHue JMYHOCTHBIX Pe3y/JbTATOB BOCHUTATEIbHOI padoThbl 00y4aromuxcs

JIP 1. Oco3naromuii ce0st TpakJaHUHOM U 3aIIUTHIUKOM BEJIMKON CTPaHBI.

JIP2 IlposBastomnii AKTUBHYIO rpaXk1aHCKYIO MO3ULMIO, JEMOHCTPUPYOLIUI
NPUBEPKEHHOCTh  IPHUHLMINAM  YECTHOCTH, IOPSJOYHOCTH, OTKPBITOCTH, HSKOHOMHYECKOU
AKTUBHOCTH YYaCTBYIOIIMH B CTYJI€HYECKOM M TEPPUTOPHAIILHOM CaMOYIIPABIIEHUH, B TOM YHCIIE Ha
yCIIOBUSAX JOOPOBOJIBYECTBA, MPOIYKTUBHO B3aUMOACUCTBYIOUINI U Y4acTBYIOLUI B JAESTEIbHOCTU
OOLIECTBEHHBIX OpraHU3alui.

JIP3.CobOmofaromiuii  HOpMBI  NpaBOMOpsAKA, CIEAYIOIIMNA  HIeanaM TpakJaHCKOTro
o01iecTBa, decriedeHus: 6e30MacHOCTH, MpaBa U ¢cBoOoA TpakaaH Poccun. JIOSUIbHBINA K yCTaHOBKaM
U TIPOSIBIICHUSM TNpEACTaBUTENECH CyOKyJIbTyp, OTIMYAIONIMKA MX OT TPYNN C JIECTPYKTUBHBIM M
JI€BUAHTHBIM MOBe/ICeHNEM. J|eMOHCTPUPYIOLINI HENPUATHE U MPEAYPEKIAOMINNA COI[MAIBHO
OIIACHOE MOBEJEHUE OKPYIKAIOIINX.

JIP4. IlposBnsionii ¥ AEMOHCTPUPYIOIIMH YBa)XEHHE K JIIOASIM TpPYyJAa, OCO3HAIOIIUN
LEHHOCTh cOOCTBEHHOro Tpyaa. CTpeMsuiuiicss K (OPMUPOBAHUIO B CETEBOW Cpelie JIMYHOCTHO U
po¢eCCHOHATBHOIO KOHCTPYKTUBHOIO «IIH(POBOTO CIEaN.

JIPS.JleMOHCTpUpYIOLUI IPUBEPKEHHOCTh K POAHOM KYJIbTYpE, HICTOPUYECKON NaMATH Ha
OCHOBE JII00BH K PojuHe, poHOMY Hapoay, Majloil poJHHE, NPUHATHIO TPATUIMOHHBIX LEHHOCTEH
MHOTOHALMOHAJIBHOTO Hapoaa Poccum.

JIP6. [IposiBisiromnii yBaskeHUe K JIFOJISIM CTapUIero MOKOJIEHHUS U TOTOBHOCTh K YYacTHIO B
COLIMAJIbHOW MOAJEPIKKE U BOJIOHTEPCKUX JIBHIKECHUSAX.

JIP7. Oco3Haromuii NPUOPUTETHYIO LIEHHOCTh JIMYHOCTU YEJIOBEKA; YBaXKaroIIUH
COOCTBEHHYIO YYXYI0O YHUKIBHOCTh B pAa3IUYHBIX CUTyalMsX, BO BceX ¢opMmMax M BHIAX
JeSITEIbHOCTH.

JIPS. IlposBnstomuii U JEMOHCTPUPYIOUINI yBaKeHHE K MPEACTABUTENSM Pa3IMYHBIX



ATHOKYJBTYPHBIX, COIMAIBHBIX, KOH(ECCHOHANBbHBIX H WHBIX Tpymnil. ConpuyacTHOCTh K
COXpPAHEHUIO, TMPEYMHOKEHUIO M  TPAHCIALMM  KYJbTYpHBIX TpagulUMid M  LEHHOCTEH
MHOTOHALMOHATBLHOTO POCCUMCKOTO TOCYAapCTBA.

JIP9. CoOmronaronmuii ¥ MpomaraHIuPYOIMNN MMpaBuiIa 3J0pOBOTO U Oe30macHoro obpasa
JKU3HH, CIIOPTA; MPEIyNpekIalomuid TU00 MPEeo 0IeBaIOMINNA 3aBUCUMOCTH OT ajJKOroJjsi, Tabaka,
MICUXOAKTUBHBIX BEIIECTB, a3apTHHIX Urp U T.A. COXpaHSIIOUIMI MCUXOJIOTHYECKYI0 YCTOMYUBOCTD B
CH TYaTHBHO CJIOKHBIX WJIM CTPEMUTEIBHO MEHSIOIIUXCS CUTYAIUsIX.

JIP10. 3aboTsmuiics 0 3alIUTe OKPYKAIOIIEH cpeibl, COOCTBEHHOM M Uy>KOH 0€301acHOCTH,
B M YHCJIe IUPPOBOH.

JIP11. IlposBastonuii yBa)keHHE K 3CTETHYECKHM IEHHOCTSAM, OOJNaJarouIfii OCHOBaMU
XTETUYECKOU KYJIbTYPHI.

JIP12. Ilpuanmaronuii ceMelHbIe IIEHHOCTH, TOTOBBINA K CO3/IaHUI0 CEMBU U BOCITUTAHUIO

eli; IEeMOHCTPUPYIONIUI HENPUSATHE HACUIIUA B CEMbE, YX0J1a OT POAUTEILCKOM O

1.5 Pe3yabTaThl 0cBOeHHs 00111€00pa30BaTEeIbHON YUeOHOM TMCHMILIUHBI XUMHUSA

OcBoenne COACPIKaHUA y‘le6H0ﬁ JUCHUITIIMHBI XI/IMI/IH, obecreynBaeT JOCTHKCHHUC
CTyACHTaMHU CIICAYIOUINX Pe3yJdbTaToB:

JIMYHOCTHBIX:

- c(hopMUPOBAHHOCTH TPEACTABICHUN: O XUMHUYECKONW COCTaBIIAIONICH €CTeCTBEHHOHAYYHOU
KapTHUHBl MHUpPA, POJIM XUMHUHM B IO3HAHWUU SIBJICHUM NPUPOABI, B (POPMUPOBAHUU MBILIUICHUS W
KyJbTYpPbl IHYHOCTH, €€ (PYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOANUMOMN MJIsl pElICHHUs MPaKTHYeCKUX
3a/1a4 ¥ 9KOJIOTHYECKA 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOIHON Cpee;

- BJIQJIEHUE CUCTEMOM XUMHUYECKUX 3HAHUHU, KOTOpask BKIIFOYAET: OCHOBOIIOJIATAIOIINE TOHSATHS
(XMMHYECKUN 3JIEMEHT, aTOM, D3JIEKTpOHHash 000JiouKa aroma, S-, p-, d-DJIIEKTpOHHBIE OpOWTATH
aTOMOB, MOH, MOJIEKYJa, BaJIECHTHOCTh, 3JEKTPOOTPHUIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYeCKas
CBsI3b, MOJIb, MOJISIPHAsl Macca, MOJSIPHBIA 00BEM, yIICpOJHBIN CKeNeT, (YHKIMOHAIbHAS TPYIINa,
pamukan, W30MepHsi, H30MEPbI, TOMOJOTHYECKHUU psiA, TOMOJOTH, YTIAEBOAOPOMBI, KHUCIOPOA- U
a30TCO/IEpXKAIINEe COCIUHCHMs, OMOJOTHYECKH AaKTHUBHBIE BeIIeCTBa (yIJIEBOIBI, KUPBI, OEIKH),
MOHOMEp, TOJUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYISPHBbIE COCAMHEHUS, KpHCTaInYecKas
peuieTka, THUIIbI XUMHUYECKUX peakuuit (OKMCIUTENBbHO-BOCCTAHOBUTENBHBIE, 9K30-U
SHAOTEPMHUYECKUE, PEAKIUM HOHHOTO OOMEHa), pacTBOp, JJICKTPOJUTHI, HEIJICKTPOJIHTHI,
JNEKTPOJIUTUUECKAs] TUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOW peakIuH,
XUMHUYECKOEe PaBHOBECHE), TCOPUH U 3aKOHBI (TEOpUsS XUMUYECKOTO CTPOCHUS OPTaHUYECKUX BEIIECTB
AM. DbytnepoBa, Teopusi AJIEKTPOJUTUYECKOW JucCcoLManuu, nepuoanuveckuii 3akon J[.U.

MeHnneneeBa, 3aKOH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTHU, CHUMBOJWYECKUM SI3bIK XUMUH,
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(baKTOJ'IOFI/I‘IeCKI/Ie CBCIACHHUSA O CBOﬁCTBaX, COCTaBC, IMOJY4YCHHU U 0€30IIaCHOM HCIHOJIb30BaHUU
Ba)KHEHIIIMX HCOPraHU4YCCKUX MU OPraHUYCCKUX BCHICCTB B 6LITy n HpaKTquCKOﬁ JACATCIIbHOCTH

YeIIOBEKa;

MeETanpeaMeTHbIX:

- c()OPMHPOBAHHOCTh YMECHUH BBISBIIATH XapaKTEPHBIC NMPU3HAKK U B3aWMOCBSI3b W3yYEHHBIX
MOHATUN, TPHUMEHATh COOTBETCTBYIOIIME TIOHSATUS TMPH ONUCAaHUM CTPOCHHUS H  CBOWCTB
HEOPTaHUYECKUX U OPTAaHUYCCKUX BEIICCTB U UX MPEBPAIICHUI; BBISBISITH B3aUMOCBSI3b XUMUYIECCKHIX
3HAHWUU C TIOHATUSAMH U TIPEJCTABICHUSAMH JAPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOR;

- cOpPMHPOBAHHOCTh YMEHHH HCIOJIB30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIMHCHUI
MEXIYHAPOJIHOTO COI03a TEOPETUUYECKON U MPHUKIATHOW XUMHUH U TPUBUAIIbHBIC Ha3BaHUS BAKHEUIITHX
BEICCTB (ITUJICH, alleTWICH, TIIUIEPHH, PeHOI, POpMaIIbIETH]I, YKCYCHAsT KUCIIOTA, TIHIIHH, YTapHBINA
ra3, yIJIeKUCIIBIA ra3, aMMHak, ralieHas W3BeCTh, HETalleHas HW3BECTh, MUTHhEBAs COJMA W JPYTHX),
COCTABJIATH (POPMYJIBI HEOPTAHUYECKUX U OPTaHMUYECKUX BEIICCTB, YPABHCHHS XMMUYECKUX PEaKIIH,
OOBSICHATP WX  CMBICH; TOATBEPKIATh  XapaKTEepHbIE XMMHYECKHE CBOICTBA  BEIIECTB
COOTBETCTBYIOIIUMU DKCIIEPUMEHTAMH U 3aIUCSIMH YPABHCHHI XUMHYECKHUX PEaKIIHIA;

- cOPMUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPHHAICKHOCTh M3YUYCHHBIX HEOPTAHUUICCKUX
U OPraHWYECKHUX BEIIECTB K ONPEICICHHBIM KJIaccaM W TpPYIIaM COCIWHEHUH, XapaKTepUu30BaTh MX
COCTaB U BaKHEHIIME CBOWCTBA; OMPENCNATh BUABl XUMHUYECKHX CBsi3el (KOBaJlGHTHAsl, MOHHAs,
METAJTMYECKasi, BOJOPOIHAS), THITBI KPUCTALTUMYCCKUX PEIICTOK BEIIECTB; KIACCU(DUIIMPOBATH
XUMHUYCCKHE PCAKIUH;

- BIIQJICHUEC OCHOBHBIMH METOJIaMH HAyYHOTO IO3HAHUS BEIIECCTB M XMUMHUYCCKHX SIBICHUI
(HabnrogeHue, U3MEpeHNe, SKCIIEPUMEHT, MOJICTTHPOBAHHUE);

- ¢()OpMHUPOBAHHOCTh YMECHHIA TIPOBOJIUTEH PACUETHI IO XUMHUYECKUM (POpMyJIaM U YpaBHCHHUSIM
XUMHYCCKHX PEAaKIUH C HCIOJb30BaHWEM (PH3UYECCKUX BEIMYMH, XapPaKTCPU3YIONIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpPMaJbHBIC YCIIOBHS) Ta30B, KOJUYECTBA BEIICCTBA;
UCTIONB30BaTh CUCTEMHBIC XUMUYECKHE 3HAHUS IS TMIPUHSATUS PEUICHUH B KOHKPETHBIX YKU3HEHHBIX

CUTyalusX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

NnpeaAMETHbIX:

- chOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBaThb U BBINOJIHATH XUMHYECKUH OSKCIEPUMEHT
(mpeBpallleHHsT OpPraHUYeCKHX BEIIECTB MPH HAarpeBaHUH, MOJTY4YCHHE OSTWUJICHA M H3yYEHHE ero
CBOWCTB, KaUYeCTBEHHBIE PEaKIMH Ha ajbJErU/bl, KpaxMal, YKCYCHYIO KUCIIOTY; AeHaTypalus OelKkoB

IIPYU HarpeBaHUH, [IBETHbIE PEAKIIMU OEJIKOB; MPOBOIUTH PEAKIIMY HOHHOTO 0OMEHA, OINPeNesITh Cpeay
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BOJIHBIX PAacTBOPOB, KAUECTBEHHBIE PEAKIMM Ha CyJb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH
aMMOHHS;, pellaTh »SKCIepUMEeHTalbHble 3amaun 1o TemaMm "Mertamisl" u  "Hemeramns") B
COOTBETCTBHUH C MPaBUJIAMHU TEXHUKH OE€30MACHOCTH MPH OOpAIIEHUH C BEIIECTBAMU U TaOOPaTOPHBIM
000pyI0BaHUEM; MIPEJICTABIATH PE3yIbTAThl XUMUYECKOT0 SKCIIEpUMEHTa B (hOpMe 3aluCH ypaBHEHUN
COOTBETCTBYIOIUX Peakuuil 1 (GOpMyIupoOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- c(pOpMHUPOBAHHOCTh YMEHHs aHAJIM3MPOBATh XMMHMYECKYI0 MH(OPMAIHIO, MOJyYaeMylo U3
Pa3HBIX HCTOYHUKOB (CPEAICTB MaccoBOU MH(OpMaIUH, ceTh IHTepHET U Apyrue);

- chopMHupOBaHHOCTH yMEHHWH COOMIOAATh TPaBHIA DKOJOTHUYECKH IIeJIECO00Pa3HOTO
NIOBEJICHUS B OBITY U TPYZOBOI JAEATEIBHOCTH B LIETSX COXPAHEHUS CBOETO 310POBbS U OKPY KAIOLIEH
NPUPOAHOM Cpelbl; YYHUTBHIBaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBI OIpPEENIEeHHBIX
BELIECTB, IOHUMAsl CMbICJI ITOKA3aTelNsl MPEAEIbHON JOIMyCTUMON KOHLIEHTpALUH;

- st o0yYaroImuXcss C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: C(HOPMHUPOBAHHOCTH
YMEHUSI NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAaHUS BEIECTB M XMMHYECKHX
SIBJICHU;

- IS CHeNnbIX U cHaboBHIAMIMX OOy4aromuxcs: c(OpMUPOBAHHOCTh YMEHHs HCIIOJIb30BATh

penbedHO TOYeuHYI0 cucteMy obo3HaueHuit JI. Bpaiins mist 3amucu xumuaeckux Gopmyi.

1.6 KotnuecTBO 4acoB Ha OCBOEHHE NPOrpaMMbl 00111e00pa3oBaTeIbHOI yueOHOMH
AUCHUIINHBI XMMHUSA:

MakcumainbHas yueOHasi Harpy3ka oOydJaromierocs — 138 gacoB, B TOM 4HcIIe:

- o0s3arenbHas ayauTopHas ydeOHast Harpy3ka — 138 gacos;



2. CTpyKTypa U copep:kaHue YUeOHO! JUCUMIUIUHBI XUMHUS

1. O6mias n HeopraHuyecKkass XMMHUs

1.1. OcHOBHBIE NOHSATHS ¥ 3aKOHBI XUMHUH

OcHoBHbIE mnOHATHA xuMuU. BemectBo. AtoM. Monekyna. XHMHYECKHUH 3JIEMEHT.
Annotponus. [IpocTbie U crokHbIe BelecTBa. KauecTBEHHbIN U KOJMYECTBEHHBIN COCTaB BELIECTB.
Xumudeckue 3Hakd U Gopmysbl. OTHOCHUTENbHBIE aTOMHAsl U MOJIEKYJIsipHas Macchl. KomuuectBo
BEILIECTBA.

OcHoOBHbIE 3aKOHBI XUMHH. CTEXHMOMETpHUs. 3aKOH COXPAHEHMsSI MAacChl BELIECTB. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB MOJIEKYJIIPHON CTPYKTYphl. 3aKOH ABOTaipo U CIEICTBUS U3 HETO.

PacueTHble 3a7aun Ha HaXO0KJIEHUE OTHOCUTEIHLHOW MOJIEKYJSIPHOM MAacchl, OINpeAeiIeHHUEe
MacCOBOM J0JM XMMHUYECKUX 3JIEMEHTOB B CII0)KHOM BelllecTBe. J[eMoHcTpaun

Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.

Mognenn MoJsieKyl HpPOCTBIX U CIOXKHBIX BellecTB (mapoctepxkHeBble U CTroapra—
bpurneba).

Komnnekuust mpocThIX U CII0KHBIX BELECTB.

Hexkotopsie BemecTBa KOIMUECTBOM | MOJIb.

Mopens MoIsIpHOTO 00BeMa r'a30B.

Annorponust ¢pocdopa, KHCIOPOAa, OJIOBA.

[TpodunbHbIe U podecCHOHANBHO 3HAYMMbIE AIEMEHTHI COIepKaHUs. AJUIOTPOI-

Hble MoaubUKaluu yriepoaa (anMas, rpadurt), Kuciaopoaa (KUCIOpo, 030H), 0J0Ba (cepoe
u Oenoe 0110B0). [ToHsATHE O XMMUYECKOH TEXHOJIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

1.2. Ilepumommueckuii 3axkoH u Ilepuoanueckas cucTeMa XUMHYECKHX 3JIEMEHTOB
J.N.MenneneeBa u CTpOEHUE aTOMa

[lepunonnueckuii 3akon [[.M.Mengeneea. Otkprite .M. MenneneeBsim Ileproanyeckoro
3akoHa. [lepuonuueckuii 3akoH B hopmynuposke J[.M.Menneneena.

[lepuoanueckass Tabnuia XUMHYECKUX JJIEMEHTOB — TpaduUecKkoe OTOOpakeHHE
nepuoaudeckoro 3akoHa. CTpyKTypa MEepUOAMYECKONW TaOJHUIBI: MEepUoibl (Mayible W OoJbIIne),
rpynnsl (T1aBHas ¥ MOOOYHAs).

Crpoenue aroma u llepuoguueckuit 3akon J[.M.MenneneeBa. AToM — CJOXKHas 4acTHUIIA.
Snpo (IpPOTOHBI M HEHTPOHBI) M AIIEKTpoHHAass oOosouka. M3oTtombl. CTpoeHHE 3IEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB MaJIbIX mepuofoB. OCOOCHHOCTH CTPOCHHS IJIEKTPOHHBIX 000I0YEK
aTOMOB AJIEMEHTOB OOJBIINX MEPUOJIOB (TIEpeXOaHbIX dNeMeHTOB). [lonsiTue 06 opOuTansx. s-, p- u
d-opburanu. DneKTpoHHbIE KOH(UTYPALIUN ATOMOB XUMHUYECKUX JIEMEHTOB.

CoBpemennas (opmynupoBka Ilepuoanueckoro 3akona. 3Hadenue Ilepuoamueckoro
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3akoHa ¥ [lepuoguueckoit cuctembl XxuMuueckux snemeHToB J{.M.MenaeneeBa 1 pa3BUTHS HAyKU
Y IOHUMAaHUsl XUMUYECKON KapTUHBI MUDA.

JemMoHcTpanuu

Paznuunsie popmel [leproauueckoit cucremsl xuMudeckux sinementoB J.M.Menneneesa.

Junamuueckre Tabmuisl 1uisi MoAenupoBanus [leproanueckoi CUCTEMBI.

DNeKTpU3aIys Tel U UX B3aUMOJICHCTBHE.

JlaGopaTopHBIil OBIT

MonenupoBanue noctpoeHus [lepuonnueckoi TaOIHUIBI XUMUYECKUX DJIEMEHTOB.

[TpodunbHble U MpodeccHoHaTbHO 3HAUYMMBIE AJIEMEHTHI COJIep)KaHus. PanoakTUBHOCTD.
Hcnonbs3oBaHne pagroOaKTUBHBIX M30TOMOB B TEXHUYECKUX LENAX. PEHTreHOBCKOE M3IyuY€HUE U
€ro HUCIOJNb30BAaHUE B TEXHUKE WU MeAuIMHEe. MOoJeIupoBaHHEe KaK METOJ MPOTHO3UPOBAHMUS
CUTYaIlMH Ha MPOU3BOJICTBE.

1.3. Ctpoenue BemiecTBa

Honnas xumuueckas cBsizb. Katuonsl, ux oOpa3oBaHHe U3 aTOMOB B pe3ysibTare Impouecca
OKHCIIeHUSl. AHHOHBI, UX 00pa30BaHUE M3 aTOMOB B pe3yJbTaTe MpOIlecca BOCCTAHOBJICHHUS.
HNonHast CBA3b Kak CBsI3b MEXAY KaTHOHAMHU M AaHMOHAMHM 3a CYET 3JEKTPOCTATHYECKOTO
nputsokeHus. Kimaccudukamnus HOHOB: IO COCTaBY, 3HAKY 3apsijia, HATMYUIO THAPATHONH OOOJIOUKH.
HNonnsie kpucrammueckue pemerkd. CBONCTBA BEIIECTB ¢ HMOHHBIM THUIIOM KPUCTAJLTHYECKON
pELIETKU.

KoBanentHas xumuueckas cBs3b. MexaHu3M 00pa30BaHUsl KOBAJICHTHOM CBsI3U (OOMEHHBIN
U JOHOPHO-aKIENTOPHBIN). DIEKTPOOTPULIATENbHOCTh. KOBaleHTHBIE MOJspHAs W HEMOJspHAas
cBs3u. KpaTHOCTh KOBaJeHTHOW CBs3M. MOJIEKYJISIpHBIE M aTOMHBIE KPUCTAJUIMYECKHE PEIICTKH.
CBoiicTBa BEUIECTB C MOJIEKYJIIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAaMU.

Meramnuueckass cBsi3b. MeTauinueckass KpUCTAUIMYECKasl pelleTKa M MeTaJIndyecKas
XUMUYecKas cBsi3b. OU3nuecKue CBONCTBA METAJLIOB.

ArperaTHble COCTOSIHUSI BEILIECTB U BOJIOPOJAHAs CBS3b. TBepioe, KUAKOE M ra3000pazHoe
cocTosiHus BenlecTB. Ilepexos BemecTBa U3 0OTHOrO arperaTHOrO COCTOSIHUSA B Jipyroe. Bogoponnas
CBSI3b.

Uucteie BemectBa U cMmecH. [loHATHE O cMecH BelIECTB. ['OMOTr€HHBIE M T'€TEPOrEHHBIE
cmecu. CoctaB cMmeceil: oObeMHass M MaccoBasl JOJM KOMIIOHEHTOB CMECH, MaccoBas J0Jis
MpUMecCeH.

Hucnepcubie cuctembl. [lonstue o gucnepcHoir cucteme. JlucnepcHas ¢aza u
aucriepcuonHas cpena. Kimaccudukanus aucnepcHsix cucteM. [IoHATHE 0 KOJTOUIHBIX CHCTEMAaXx.
JleMoHCTpanuu

Mogenb KpHCT&J’IJ’IH‘IGCKOﬁ PCLICTKU XJIOpHUAa HATpU:.
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O0pa3ibl MUHEPAIOB ¢ MOHHOM KPUCTANIMYECKON PEIIeTKON: KaIbI[UTa, TajluTa.

Monenu KpUCTATHYECKUX PEIIETOK «CYXOro JbJiay (WM ioza), anMasa, rpadura (uim
KBapIa).

[TpuOopb! HA KUAKUX KpUCTAIITIAX.

OO0pa3siibl pa3IMYHbIX JUCIIEPCHBIX CHCTEM: 3MYJIbCHHA, CYCIEH3HH, a’dpO30JICH, rener u
30J1€.

Koarysmus.

Cunepesuc.

Oddexr Tunnmans.

JlaGopaTopHBIE OMBITHI

[IpuroroBnenue cycneH3uu kapOoHaTa Kajablvs B BOJIE.

[Toyyenue smMyJIbCM MOTOPHOTO Macia.

O3HakoMJIEHHE CO CBOMCTBAMH JAMCIEPCHBIX CUCTEM.

[IpodunsHbIie 1 TPOhecCHOHATBFHO 3HAUMMBIE dJIEMEHTHI coaepkanus. [lomsp-

HOCTh CBS3U U TOJAPHOCTH Mosiekynbl. Kowugencamusi. Tekyuects. Bosronka.
Kpucranmuzanus. Cybnumanus u necyonumanusi. AHOManuu GU3NYecKuX cBOMCTB Bobl. JKuakue
Kpuctauibl. MuHepasibl U TOPHBIE MOPOJIbI KAaK MPUPOJHBIE CMECU. DMYJIbCUU U CYCHEH3UU. 301
(B TOM umncie a3po3onu) u renu. Koarymsius. Cunepesuc.

1.4. Bona. PacTBopbl. DneKkTponuTUyecKasi JUCCOUAIIHS

Bopma. PactBopel. PactBopenue. Boma kak pactBoputrenb. PacTBOpMMOCTBH BEILIECTB.
Haceimennsie, HeHACHIICHHBIC, MMEPECHIIICHHbIE PAaCTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KUIKOCTEH U TBEPABIX BEIIECTB OT PA3IMYHBIX (DAKTOPOB.

MaccoBast 105151 paCTBOPEHHOTO BELIECTBA.

DIEKTPONUTUYECKAsT JAUCCOUMALUS. DJIEKTPOIUTHl U HEINEKTPOUTHI. DIEKTPOJIUTHUUECKAS
nucconuanus. MexaHu3Mbl 3JIEKTPOJIUTUYECKOW JTUCCOIMAIMU U BEIIECTB C  Pa3IMYHBIMU
TAMIAMH  XUMHYECKOW CBsi3W. [mapathpoBaHHbIE U HETHIpAaTUpOBaHHBIE HOHBIL. (CTeneHb
aNeKTpouTUUecKor aucconanuy. CusbHble M cialble AMeKTPOIUThl. OCHOBHBIE TOJIOKEHHUS
TEOPUH IEKTPOJIUTUUECKON Juccoranuu. KucmoTsl, OCHOBaHUS U COJIM KAK AJICKTPOIUTHI.

JeMoHcTpanuu

PactBOpMOCTH BelecTB B BOJIE.

ColOupanue ra3oB METOJIOM BBITECHEHUS BOJIBI.

PacTBOpeHue B Bo/ie CEpHOM KUCITOTHI M COJIE aMMOHUS.

OO0pa3ibl KpUCTaUIOTUIPATOB.

N3rotoBiieHNE TUTICOBOM MOBSI3KHU.

UcnwiTanue PACTBOPOB SJICKTPOJIMUTOB U HEIJICKTPOJIMTOB HA MMPEAMCT JUCCOLUALINH.
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3aBUCUMOCTh  CTENEHU JJIEKTPOIUTHYECKOM JUCCOLUMALMU YKCYCHOM KHUCJIOTBI OT
pa3baBieHHs pacTBOpA.

JIBu>KeHME OKpalllEHHBIX MOHOB B 3JIEKTPUYECKOM TIOJIE.

[IpuroToBieHue )KECTKON BOJbI M YCTPAHEHUE €€ JKECTKOCTH.

HNoHuTsL.

OO6pa31pl MUHEpATBHBIX BOJ Pa3JIMYHOTO Ha3HadYeHus. [IpakTiHueckoe 3aHsATHE

[IpuroroBnenune pactBopa 3aJaHHONW KOHIEHTPALUH.

[TpodunbHbIe U podecCHOHaTbHO 3HAYUMBIE AIEMEHTHI coaepxkanus. Pac-

TBOpPEeHHE Kak (U3MKO-XUMHYECKUW mporecc. TermaoBble 3(D(eKkTsl Mpu pacTBOPEHUH.
Kpucramnoruapatsl. Pemienne 3ajad Ha MacCOBYIO JIOJII0 PACTBOPEHHOTO BewiecTsa. [Ipumenenne
BOJIbI B TEXHUYECKHUX LENsIX. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHeHHsl. MUHepallbHbIE BOJIBI.

1.5. Knaccuduxkarus HeopraHnueCcKuX COeAMHEHUI U MX CBOWCTBA

Kucnote! u ux cBoiictBa. KUCIOTHI Kak 3EKTPOIUTHI, MX KJIAaCCH(PHUKAIUS 1O pa3-

JUYHBIM NPU3HAKaM. XUMHUYECKHE CBOMCTBA KHCIOT B CBETE TEOPUHU DIIEKTPOIUTHUECKON
aucconuanui. OcoO0eHHOCTH B3aMMOAECHCTBUS KOHLUEHTPUPOBAHHON CEPHOM M a30THOM KHCIOT C
MeTasmaMu. OCHOBHBIE CITOCOOBI MOTyUYEHUSI KUCTOTHI.

OcHoBanust ¥ uxX cBoiictBa. OCHOBaHHS Kak DIEKTPOJMUTHI, WX KIaCCHPHUKAIUSI IO
pa3aMyYHBIM MpU3HAKaM. XUMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE€ TEOPHUM AIIEKTPOJIUTUYECKON
nucconuanuu. PaznoxxeHne HEpacTBOPUMBIX B BOJI€ OCHOBaHHM. OCHOBHBIE CIIOCOOBI MOTYyUYEHUS
OCHOBAHMI.

Comun u ux cBoictBa. Conu Kak 3ekTpoiauThl. Coiau cpegHue, KUCIbIE M OCHOBHBIE.
XUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPUHM DIIEKTPOJUTHUECKOM aucconuanuu. CrocoObl
MIOJIyYEHUS COJIEH.

I'mpponus coen.

Oxkcunel 1 ux cBoiictBa. ConeoOpasyromiue U HecosneoOpasyromme okcuiabl. OCHOBHBIE,
am(oTepHble M KHUCIOTHBIE OKCHABI. 3aBUCHUMOCTb XapakTepa OKCHJA OT CTENEHH OKHCICHUS
oOpa3yroliero ero Metauia. XUMHYECKUE CBOMCTBA OKCUIOB. [loirydeHne oKCHIoB.

JeMoHcTpanuu

B3aumopeiicTBue a30THOM M KOHIIEHTPUPOBAHHON CEPHOU KUCIIOT C METAJIAMHU.

I'openue pocdopa u pacTBOpeHHE MPOAYKTa TOPEHUS B BOJIE.

[Tonyuenue u cBoicTBa aMPOTEPHOTO TUIPOKCHUIA.

HeoOpatumebrit Traposn3 Kapoumaa KaabIlus.

OOpaTUMBIA TUAPOITU3 COJICH PA3IMYHOTO THIIA.

JlaGopaTopHBIE OTBITHI

HcnbiTanue pacTBOPOB KUCIOT UHIUKATOPAMM.
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BzanmoeiicTBrE METAIIIIOB ¢ KHCIIOTAMHU.

BiauMoneiicTBue KUCIOT ¢ OKCHAAMU METaJIOB.

BiaumopeiicTBre KHUCIOT ¢ OCHOBAaHHUSMHU.

BzanMopeiicTBrE KHUCIOT C COJISTMHU.

HcnpiTanue pacTBOPOB MIEI0UYEH HHANKATOPAMH.

BiaumogeiicTBue mienodeii ¢ CoIsIMH.

PaznoxeHnne HepacTBOPUMBIX OCHOBaHUH.

BzanmopeiicTBue coliel ¢ MeTalIIaMH.

B3aumoneiicTBue cosiei IpyT ¢ IPyTrOM.

I'mpponus cosel pa3aIu4HOrO THIIA.

[MpodunsHbIe 1 TPOhEecCHOHATHEHO 3HAYMMBIC YJICMEHTHI cojiepkanus. [IpaBu-

7a pa30aBleHUsT CEPHOM KHUCIOTHI. Vcronb3oBanue cepHOM KHUCIOTHI B MPOMBINIIICHHOCTH.
Enkue mienoum, mx HUCIOIb30BaHWE B MPOMBINUICHHOCTH. ['aleHas W HeramieHash WM3BeCTb, UX
MIPUMEHEHUE B CTPOUTENLCTBE. [ UTIC 1 anedacTp, TUTICOBaHMUE.

ITonsarue o pH pactBopa. KucnoTtHas, menodnasi, HeUTpajabHas cpega pacTBOPOB.

1.6. XuMuueckue peakimm

Knaccudukanus XuMHUYECKUX peaknuid. Peaknmm coenuHEHMs, Pa3ioKEHUs, 3aMeIICHUs,
oomena. Karamutuueckue peakuuu. OOpaTtumbie W HeoOpaTHMble peakiuu. [ OMOTEHHBIE H
TeTePOreHHBIC PEAKIUU. ODK30TEPMHUYSCKHE W DHAOTEPMHUYECKHE peakiuu. TernoBoi 3¢ ekt
XUMHUYECKUX peakuuil. TepMOXUMHUYECKHE YPAaBHEHHUS.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHb OKHUCIeHUS. OKUCIUTENb |
BOCCTaHOBJICHHE. BOoCCTaHOBUTENbh U OKUCIEHHE. METO/ AIeKTPOHHOTO OallaHca AJisi COCTaBICHUS
YPaBHEHUN OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

CkopocTh XuMU4ecKUux peakuuid. [loHsaTHE 0 CKOPOCTH XUMHUYECKUX peakuuid. 3aBUCUMOCTh
CKOPOCTH XMMHYECKUX PEAKIU OT Pa3IMYHBIX (DAKTOPOB: MPHPOJBI PEarupyIONUX BEIIECTB, MX
KOHIIEHTpallMH, TEMIIEPATYPbl, IOBEPXHOCTH COMPUKOCHOBEHHMS U UCIIOJIb30BaHUS KaTAIM3aTOPOB.

OOpaTuMOCTh XMMHUYECKUX peakimii. OOpaTuMple W HEOOpaTUMBIE PEaKIMH. XUMHUYECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

JeMoHcTpanuu

[Tpumepsl HEOOPATUMBIX PEAKITUi, HAYIINX ¢ 00pa30BaHUEM OCAJIKa, Ta3a WIIA BOJIBI.

3aBUCUMOCTb CKOPOCTH PEAKIMU OT MPUPOIbI PEArupyIOIIUX BEIIECTB.

B3aumopeiicTBue pacTBOpPOB CEpHOM KHUCIOTBI C pacTBOpaMU THUOCYJIb(aTa HATpUs
Pa3IMYHON KOHUEHTPALMU U TEMIEPATYPHI.

Moienb KUIISIIEro cios.

3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakivy OT MPUCYTCTBUS KaTalu3aTopa Ha MpUMeEpe
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Pa3NoXKEeHHs IEPOKCHUIa BOJOPOA C MOMOIIBIO JUOKCHA MAapPTaHIla U KaTajlasbl.

Mogens anekTponusepa.

Moaenp 37eKTPOIN3HON BaHHBI JJISI TOJYYEHHUS aTIOMUHUA.

Mopenb KOJOHHBI CHHTE3a aMMHuaka. JIabopaTopHbIE€ OMBITHI

Peaknus 3aMmenieHnst MeIM Keae30M B paCTBOPE METHOTO KyIlopoca.

Peakmuu, uayme ¢ 06pa3zoBaHUEM OCaJIKa, Ta3a UIH BOJIBI.

3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBHUS COISTHOM KUCIIOTHI C METAJJIAMU OT MX TIPUPOJIBL.

3aBHCUMOCTh CKOPOCTH B3aMMOJICHICTBHS IIMHKA C COJISTHOM KMCJIOTOM OT €€ KOHIIEHTPAIlUH.

3aBUCHUMOCTh CKOpOCTH B3aumojelctBus okcuga meau (II) ¢ cepHoll KHCIOTOH OT
TEeMIIepaTyphl.

[MpodunsHbIe 1 IPOheCcCHOHATBEHO 3HAYUMBIC AIIEMEHTHI coepxkanws. [ToHs-

THE 00 SIEKTPOJIN3E. DICKTPOIHN3 PACIIIaBOB. DJIEKTPOIU3 PACTBOPOB. DIEKTPOITUTHIECKOE
noixydyeHue  amoMuHudA. [IpakThueckoe NpUMEHEHHME  BJEKTposin3a. [ 'aabBaHOIUIACTHKA.
l'anpBanocTerus. PaduHupoBaHue BETHBHIX METAIIOB.

Karanus. I'omoreHHble u reteporenHsle Karanu3aropsl. [Ipomoropsl. Katanurnueckue siabl.
NHruburopsl.

[Ipon3BOACTBO aMMuaKka: CbIpbe, anmnaparypa, Hay4Hble PUHLIUIIBI.

1.7. MeTajuibl 1 HEMETAILITBI

Mertannbel. OcoOEHHOCTH CTpPOEHUS aToMOB M KpucrawioB. dusnueckue CcBOMCTBa
MetauioB. Krnaccudukamus MeTauioB 1O pa3iuvHBIM TMpHU3HAKaM. XHMHYECKHE CBOWCTBA
METAJUIOB. DJIEKTPOXUMHUYECKUN PsJl HAIPSHKEHUI MeTauioB. MeTamiotepmust.

O6mue crnocoObl mnonyyeHust meramioB. llonarue o merammypruu. [lupomerammyprus,
TUAPOMETAILTYPrus U dJeKTpoMeTaiTyprusi. CruiaBbl YEpHbIE U LIBETHBIE.

Hemerannel. OcoOeHHOCTH CTpoeHHS aTOMOB. Hewmeramibl — MpOCThIe BeHIECTBA.
3aBUCHMOCTbH CBOMCTB T'aJIOTEHOB OT MX IMOJOKEHHUS B MEPUOINYECKON cucteme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIBHBIC CBOWCTBA HEMETA/UIOB B 3aBUCUMOCTH OT WX TOJOXKEHHS B POy
3NEKTPOOTPULIATEIBHOCTH.

JeMoHcTpanuu

Kosneknuusa metanos.

B3anmopeiicTBue MeTauioB ¢ HeMmetaulamMu (Okele3a, IIMHKA W aJIOMUHHS C CEpOH,
ATIOMHUHHUS ¢ HOJIOM, CYPbMBI C XJIOPOM, TOPEHHUE Kelie3a B XJI0pe).

l'openue metanos.

AIOMUHOTEPMUSL.

Konneknus nemetaion. ['openne HemeTtaioB (cepsl, pocdopa, yris). BeitecHenne menee

AKTHUBHBIX I'aJIOT€HOB U3 PaCTBOPOB HUX coJjiel 00Jiee aKTUBHBIMHU raJIOT€HAMHU.
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Mopnens MpOMBINUIEHHOW YCTaHOBKHU JUIsl IPOM3BOJCTBA CEPHOM KHUCIOTH. Mojenb neuu
s oOkura u3BecTHsKa. Kommeknuu MpoAayKUuil CHIMKAaTHOM MPOMBIIUICHHOCTH (CTeKIIa,
dapdopa, dasiHca, IEMEHTa pa3IMYHBIX MAPOK U Jp.).

JlaGopaTopHBIE OIBITHI

3akajnka v OTIYCK CTaJIH.

O3HakoMJIEeHHE CO CTPYKTypaMu ceporo u Oemoro uyryHa. Pacmo3HaBaHuWe pyn skenesa.
[IpakTnyeckue 3aHATUA

[Tonmyuenue, cobrpanue 1 pacrio3HaBaHHUE ra3oB.

Pelnenune skcriepuMeHTaNbHBIX 3a7a4.

[IpodunbHeie 1 podeccuoHaNbHO 3HAYMMBbIE 3JIEMEHTHI cojiepkanus. Kop-

pPO3Hs METAJIOB: XMMHUYECKAs U DJIEKTPOXUMHUYECKast. 3aBUCUMOCTb CKOPOCTH KOPPO3UU OT
yCIOBHH OKpy»karomieil cpeanl. Kinaccudukaius KOppo3ur METaUIOB IO Pa3IUYHBIM MPU3HAKAM.
Crioco0sI 3a1UThl METAIIIOB OT KOPPO3UH.

[Ipon3BoaCTBO UyryHa U CTaJIH.

[Monyuenne HemeTansIoB (DPAKIIMOHHON TMEPETOHKON >KUAKOTO BO3/AyXa M 3JIEKTPOIH30M
PacTBOPOB WM PACIUIABOB HJIEKTPOIUTOB.

CuirkaTHasi IpPOMBIIUIEHHOCTh. [IpOM3BOACTBO CEPHON KHCIIOTHI.

2. Opranudeckas XuMUs

2.1. OcHOBHbIE TMOHATHS OPraHUYECKOW XMMHMHM U TEOPHUsl CTPOEHUS OPraHUYECKUX
COETUHEHNH

[Ipeamer opranudeckoil xumuu. IIpupoaHble, HCKYCCTBEHHBIE M CHUHTETHYECKHE
opranuueckue Bemiectsa. CpaBHEHNE OPraHNYECKUX BEIIECTB C HEOPraHUYECKUMH.

BanentHocTh. XUMHUECKOE CTPOEHHME KaK MOPSAOK COSAMHEHHS aTOMOB B MOJIEKYJBI IO
BaJICHTHOCTH.

Teopuss crpoeHus oprannyeckux coeguHeHudd A.M.bytnepoBa. OCHOBHBIE MOJOXKEHHS
TEOPHH XMMHUYECKOTo cTpoeHus. M3omepus 1 n3omepsl. XumMuyeckue GopMyIibl U MOAETH MOJICKYJI
B OPraHUYECKOW XHUMUMU.

Knaccudukanus opranndyeckux BemiecTB. Kiaccuukanuss BemiecTB 1O CTPOCHHUIO
YIJIEPOJHOTO CKeJleTa M HAIWYHMIO (PYHKIMOHANBHBIX Tpymnmn. ['omomorm m romomorusi. Hawama
Homenkiatypsl [lUPAC.

Knaccudukanuss peakuuid B  opraHuueckod xumuu. Peakuum mnpucoenuHEHUs
(ruapupoBaHusl, TAJIOTEHUPOBAHUS, THAPOTAIOTEHUPOBAHNUS, TUApaTauuu). Peakiuy oTiierieHus
(meruznpupoBaHus, AErUAPOraIOreHUPOBaHMs, eruaparauun). Peakuu 3ameleHusl.

Peakuuu nzomepuzanuu. JleMoHcTpauuu

Mogenu MOJICKYJI TOMOJIOT'OB X1 U30MEPOB OPraHUYCCKUX COCIUHCHUIA.
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KauecTBeHHOE OOHapy>XeHHE YTJepojia, BOJOpOJa M XJIOpa B MOJIEKYyJaX OpPraHMYECKUX
COCIMHEHUM.

JlaGopaTopHBIil OTBIT

N3roroBiieHne Mozeneil MOJIEKyJl OpraHUYECKUX BEIIECTB.

[TIpodunbHble W mnpodeccHuoHAbHO 3HAYMMbIE SJEMEHThl cojepkanHus. I[lonstue o
cyoctpare u peareHTe. Peakuuum OKHCICHHMS W BOCCTAaHOBJCHHS OPraHUYECKUX  BEILECTB.
CpaBHeHue KiacCH(pUKAUK COEAMHEHUH W KIACCU(PUKAIMHM PEAKIUid B HEOPTaHUYECKOH H
OpraHUYeCKON XUMHH.

2.2. YrieBoIopoasl U UX IPUPOAHBIE HCTOYHUKHU

AnkaHpl. AJKaHbBl: TOMOJOTMYECKHM psJ, H30MEpUsS M HOMEHKJIATypa  aJKaHOB.
XUMHYECKHE CBOMCTBAa ajlKaHOB (MeTaHa, »JTaHAa): TOpPEHHUEe, 3aMelIeHUe, pa3JIoKEeHHE,
neruapupoBanue. [IpuMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AJKeHBl. DOTWIIEH, €ro ImoilyueHue (ACTUAPUPOBAHHMEM dTaHa, JAENOoJMMepHU3anueit
noju3THUIIeHa). ['oMonoruueckuii psa, n3oMepusi, HOMEHKIATypa ajJKeHOB. XMMHYECKHE CBOMCTBA
STWJIEHA: TOpEHHE, KadeCTBEHHblE peakuuu (oOecuBedynBaHHe OpPOMHOI BOJBI U pacTBOpa
NepMaHraHaTa Kajius), TuapaTtanus, noiuMmepusanus. [IpuMenenue aTuneHa Ha OCHOBE CBOMCTB.

[uensl n kayuyku. [loHsTHE O qUEHAX Kak yIJIEBOIOPOJAX C JBYMs ABOMHBIMH CBSA3SMHU.
ComnpspkeHHbIE JTMEHBI. XUMHUYECKHe CcBoiicTBa OyTtaaueHa-1,3 M u3ompeHa: oOeclBeYMBaHHE
OpOMHOIA BOJIBI ¥ IOJIMMEpH3aNKs B Kayuyku. HaTypanbHbIi 1 CHHTeTHYECKHE Kayuyku. Pe3uHa.

Ankusbl. AnerwieH. XUMHYECKHE CBOWCTBA AalleTWIECHA: TOpeHHe, OOecIBeUnBaHUE
OpOMHOW BOJIbI, MPHUCOSAMHECHHUN XJIOPOBOJOpOAAa W THaparanus. llpuMeHeHue areTuicHa Ha
OCHOBE CBOMCTB. MexXKiaccoBasi HU30MepHs C aJIKaJUEHAMU.

Apenbl. benzon. XwuMmuueckwe CBOWCTBa O€H30Ja: TOPEHHE, PEAKIMH 3aMEIICHUS
(raoreHupoBaHue, HUTpoBaHue). [I[pumenenne OeH30J1a HA OCHOBE CBOMCTB.

[IpupoHBIE UICTOYHUKH YIVIEBOXOPOAOB. IIprpoanslii ra3: coctas, IPUMEHEHUE B Ka-

YeCcTBE TOIUIMBA.

Hedts. CoctaB u nepepadbotka HedTu. [leperonka vHedtu. HedrenpomyKkTo.

JeMoHcTpanuu

I'openue Merana, 3TUIEHA, allETUIICHA.

OTHolueHNe MeTaHa, ITWIIEHA, alleTUeHa U OeH30J1a K pacTBOpaM IepMaHraHaTa Kaius U
OpOMHOI1 BOJIE.

[Tonmyuyenue sTueHa peakuueil neruapaTanuy TaHoa, aleTHiIeHa — IHAPOJIN30M Kapouaa
KaJIbLUSl.

Paznoxxenne kayuyka T[pud HarpeBaHUM, HCHBITAHUE MPOAYKTOB DA3JIOKEHHUS Ha

HENPEIENbHOCTD.
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Komnekuusa o6pasuoB Hedptu u HedrenpoaykroB. Kosmtekuus «KameHHBIH yroip u
MPOAYKIUS KOKCOXUMHUYECKOTO MPOU3BOICTBAY. JIabopaTopHbIE OIBITHI

O3HakoMIIeHHE C KOJUIEKIIMEH 00pa3oB He(YTH U POIYKTOB €€ ImepepaboTKH.

O3HakoOMJIEHHE ¢ KOJUIEKIIMEH KaydyKoB U o0pa3amMu U3AeIuil U3 pe3HHBbI.

[TpoduneHbIe 1 pohecCHOHATBHO 3HaYUMBbIE 3JIEMEHTHI coaepkanus. [Ipa-

Bwio B.B.MapkoBuukoBa. Knaccupukanus n Ha3HadeHue kayuyykoB. Knaccudukanums u
Ha3Ha4YeHHe pe3uH. BynkaHuzanus kaydyka.

[lomyyeHnue amnetuiaeHa MHUPOJIM30M MeTaHA W KapOWmHbIM  crocoboM. Peaknus
noJIMMepu3aluy  BUHMIXJopuaa. IlonmBuHMIXmopua ©  ero npumeHeHuwe. Tpumepusanus
aleThIeHa B OeH301.

[Tonsatue 06 skcTpakunu. BoccraHoBneHne HUTPOOEH301a B aHWIMH. [ OMOJIOTHUECKU Psit
apeHoB. Tonyon. HutpoBanue Tosyona. Tpotui.

OcHOBHbIE HalpapJIeHUs IPOMBIIUIEHHON NIepepadOoTKU NPUPOAHOTO rasa.

[omyTHbIH HeTAHOI ra3, ero nepepadoTka.

[Ipornecchl MpoMBIIUIEHHOH TepepaboTKu He)TH: KpeKUHT, pudopMuHT. OKTAaHOBOE YHCIIO
OCH3MHOB U LIETAHOBOE YKCJIO AU3EIBHOIO TOILIMBA.

KokcoxnMuyeckoe MpoU3BOJICTBO U €r0 MPOLYKIIMSL.

2.3. Kucnopoacoaepxanye OpraHu4ecKiue COeAMHEHUS

Crnuptel. [lonydyeHune »staHona OpOXKEHMEM TIJIIOKO3bl M THApaTaluell  STHIIEHA.
I'unpokcunpHas rpymnna kak QyHkunoHanbHas. [loHATHE O MpenenbHBIX OJHOATOMHBIX CHHPTaX.
XUMHUYECKHE CBOMCTBA 3TaHOJA: B3aMMOJAEHUCTBHE C HAaTpUeM, 00pa30BaHME MPOCTHIX U CIOXKHBIX
3¢HUpOB, OKHCICHHE B ajbjaerui. [IpuMeHeHHe 3TaHOa HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro
MOCJIEACTBHSI JIUIsl OpraHU3Ma YeJIOBEKa U NPeayNpexICHUE.

I'mauepuH kak mpencTaBUTENb MHOTOAaTOMHBIX cIUPTOB. KauyecTBeHHas peakuus Ha
MHOr0oaToMHbI€ cupThl. [I[pumMeHeHne rinuuepuHa.

®enon. Pusnyeckue M XUMHUYECKHE CBoOicTBa (eHona. B3auMHOe BiMsSHUE aTOMOB B
MoJieKyJie (heHoJa: B3aMMOJEHCTBHE C I'MJIPOKCUAOM HATpus M a30THOM kucinotoi. IIpumenenue
(eHona Ha OCHOBE CBOMCTB.

Anpneruapl. Ilonartue 00 ampaerunax. AJbAerugHas Tpynna Kak (QyHKIHOHAIbHAs.
dopmalibIeru]] U €ro CBOWCTBA: OKHCIIEHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIMN crnupT. IlomydeHue anpAeruzioB OKHUCIEHHUEM COOTBETCTBYIOUIMX CIIMPTOB.
[Tpumenenue ¢popmalipaeruia Ha OCHOBE €ro CBOMCTB.

KapbonoBeie kucnotsl. Ilonstie o kapOOHOBBIX KHcioTax. KapOokcmibHas rpymnma Kak
¢byHkuoHanbHas. ['oMosnornyeckuil psii OpeleNbHBIX OJAHOOCHOBHBIX KapOOHOBBIX KHCIIOT.

[TomyuyeHne kapOOHOBBIX KHUCJIOT OKHMCIEHHEM albJCTHA0B. XMMHUECKHE CBOMCTBA YKCYCHOM
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KHUCJIOTBI: 00II[Me CBOWCTBA C MUHEPAJTbHBIMHU KUCIOTaMU M peakius srepudukanuu. [Ipumenenne
YKCYCHOH KHCJIOTBHI HA OCHOBE CBOMCTB. BbIcIINe )KUpHBIE KUCIOTHI HA IPUMEPE MAJIbMUTUHOBON U
CTEapUHOBOM.

Crnoxublie 3¢upbl U kupbl. [lodydyeHue CiloXHBIX 3(QUPOB peakuuen >3TepUpUKaLUU.
Crnoxubie 3¢upbl B IpUpo/ie, Ux 3HadeHue. [IpumMenenne cioxHbIX 3(pUpOB HA OCHOBE CBOMCTB.

XKuper kak crnoxsele >¢upsl. Kinaccudukanus xupoB. XHMHYECKHE CBOMCTBA >KHPOB:
TUJIPOJIU3 U TUIPUPOBAHME KUAKUX KUPOB. [[prMeHeHune :xMpoB Ha OCHOBE CBOMCTB. MbL1a.

VYrneBonpl. YrieBoapl, WX KilacCHpUKAmMsA: MOHoOcaxapuabl (TJIOK03a, (pyKTO3a),
Tucaxapuibl (caxaposa) U Imojaucaxapuasl (KpaxmMai U HelTio103a).

['moko3a — BemIeCTBO C JIBONCTBEHHOM (YHKIMEH — albJerHIOCTHUPT. XUMUYECKUE
CBOMCTBA TJIIOKO3bl: OKUCIIEHHE B TJIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJIEHHUE B COpPOUT, CIIMPTOBOE
opoxenue. [IpuMmeHeHME TIIOKO3bI HA OCHOBE CBOWCTB.

3HaueHHE YIJVIEBOJIOB B JKMBOW MPUPOJAE M KU3HU dYenoBeka. [loHsaTme o peakuusx
MIOJIMKOHCHCALUU U THAPOJIM3a Ha IPUMEPE B3aUMOIIPEBPALLCHUN: TIII0K03a <= MOJIMCAXapUI.
JleMoHCTpanuu

Oxucnenue crupTa B ajabAeTu,.

KauecTBeHHbIE peakllMi HA MHOTOATOMHBIE CITUPTBHI.

PactBopumMocTs peHOIa B BOJIE TpU OOBIYHON TeMIEpaType U HarpeBaHHUH.

KauecTtBeHnble peakiyu Ha (heHOJI.

Peakius cepeOpsiHOTO 3epKaja ajabJAeru0B U TIFOKO3BI.

OxucrneHre anbIeruIoB W TIIOKO3bl B KHUCIOTY C Tomomibio ruapokcuaa menu (II).
KauectBennas peakuus Ha kpaxmai. Komiekmust apupHbix Macesn. JlabopaTopHbl€ ONBITHI

PacTBopenue rauneprHa B Bojie U B3auMoeiicteue ¢ ruapokcuaom meau (10).

CBoiicTBa yKCYCHOM KHCIIOTBI, OOIIHME CO CBOWCTBAMH MUHEPAIbHBIX KUCIIOT.

Jloka3aTenbCTBO HENPEAEIBHOIO XapakTepa KHUAKOIO KHUpa.

B3aumoneiicTBue riatoko3bl U caxapo3bl ¢ ruapokcuaom meau (11).

KauecTBeHHas peakuus Ha Kpaxmall.

[IpodunbHbie 1 TpodecCHOHANBHO 3HAYMMBbIE 3JIEMEHTHI COJepkKaHus. MeTuiio-

BBII CIIMPT U €ro UCHOJb30BaHUE B KAUECTBE XMMHUYECKOTO ChIphs. TOKCMYHOCTh METaHOJIa
U TpaBWJia TEXHUKH 0€3011aCHOCTH MpH paboTe ¢ HUM. DTHICHIIMKOJIb U €ro IPUMEHEHHE.

TOKCHYHOCTD STHIICHIIIMKOJIS U TIPAaBUJIa TEXHUKH O€30MacHOCTH MPH paboTe ¢ HUM.

[Tomyuenue ¢deHomna 13 NPOAYKTOB KOKCOXHUMUYECKOTO MPOU3BOJICTBA U U3 OEH301a.

[Tonukonaencanus dopmanbaeruaa ¢ GeHonoMm B (eHoropopMalIbICTHAHYIO CMOINY.
Auneransaerun. Ilonstue o keToHax Ha npumepe aneToHa. IIpuMeHnenue alieToHa B TEXHUKE U

MPOMBIIIJICHHOCTH.
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MHuoroo6pasue kapOOHOBBIX KUCIOT (LIaBENIeBON KUCIOTHI KaK JBYXOCHOBHOM, aKpHIIOBOM

KHUCJIOTBI KaK HereHeHBHOﬁ, OCH30MHOM KHUCIIOTHI KaK apOMaTquCKOﬁ).

[InenkooOpasyromue Maciaa. 3amMeHa JKAPOB B TEXHUKE HEIMHUIIEBBIM  CHIPHEM.

CuHTETHYECKUE MOIOIIUE CPEACTBA.

MoOJ0YHOKHUCIOE 6pO)KeHI/IC riroko3sl. KucimomomouHbie MMPOAYKTHI. CuitocoBanune KOPMOB.

HI/ITpOBaHI/Ie OCIJIIFOJIO3EI. HI/IpOKCI/IJ'II/IH .

[TpumepHble TeMbl pedepaTos, (I0KIAA0B, COOOIIEHNH ), UHIANBUAYAIBHBIX IPOEKTOB:

1.

PO.

27.

buoTrexHomornsa U reHHas HHXEHEepUst — TeXHoJorun X X1 Beka.
HanotexHOn0rMs Kak NpUOPUTETHOE HAIIPABICHUE PA3BUTHUS HAYKH U MPOU3BOACTBA B

CoBpeMeHHbIE METO/IBI 00e33apaKMBAHUS BOJIBI.

Kuzub u aestensHocTh . V1. Menaeneena.

«[lepuonndeckomy 3akoHy Oyayliee He IPO3UT pa3pyIIEHUEM. . .»
Cunres 114-ro snemenTta — TpuyMdp poccuiickuX (HU3NKOB-SIEPLUIMKOB.
N3oTons! Bogopoa.

Hcnonp3oBaHne pauoaKTUBHBIX H30TONOB B TEXHUUECKUX LEJISX.
PeHTreHoBcKOE M3IyUYEHHE U €r0 UCIIOJIb30BaHUE B TEXHUKE U MEAUIIMHE.
IIna3zma — 4eTBEpTOE COCTOSHUE BEIIECTBA.

. AMop(HbIe BemecTBa B IpUPO/JIE, TEXHUKE, OBITY.

PactBope! Bokpyr Hac. Tumsl pacTBOpOB.

Bopna xak peareHT u cpeaa AJisi XUMHYECKOTr0 Ipoiiecca
MHoronukuii KapOOHAT KaJblKs: B IPUPOJIE, B MPOMBIIIJICHHOCTH, B OBITY.
BupryanbHoe MOaENnMpOBaHUE XUMUYECKHUX MTPOLIECCOB.
DJIEKTPOJIU3 PACTBOPOB AJEKTPOIUTOB.

DIEKTPOJIU3 PACIIABOB JIEKTPOJIUTOB.

Posb MeTaiuioB B MCTOPUM YENOBEYECKON [IUBUIIA3ALIUH.
Koppo3zust metanioB u crmocoObl 3alUTEI OT KOPPO3HH.
WueptHbIC Wiy 6J1aropoHbIE Ta3hl.

Poxxparoniye cojim — rajoreHsl.

Hctopus mBeacKoi CIUYKH.

Hctopus BOZBHUKHOBEHUS U Pa3BUTHUSI OPTraHUYECKON XUMHUH.

. ’Kusnb u gesrensHocth A. M. byTneposa.

CoBpeMeHHbIe MTPEJICTABICHHUS O TEOPUH XUMHUYECKOI'O CTPOEHHUS.
DKOJIOTUYECKHE ACTIEKTHI UCIOIb30BaHUSI YIJIEBOAOPOIHOTO ChIPbSL.
OKOHOMHMYECKHME AaCHEKThl MEKIYHApOJHOTO COTPYJHUYECTBA 110 HCIOJb30BaHUIO

YIJIEBOIOPOIHOTO ChIPBS.

28.

HcTopust OTKpBITUS M pa3padOTKU Ta30BBIX M HEPTSIHBIX MECTOPOKICHUN B PO
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2.1 O6bem o0meoOpa3zoBaTeIbHON y4eOHOH IMCHUIUIMHBI XUMHSI M BHAbI y4eOHOM
padoTsbI

Bun yueOnoi 0O0BeM
paboThI 4acoB

MakcumanibHasi yueOHasi HarpysKa 138
AyIHUTOpHBIE 3aHSTHSI, BCETO 138
B TOM YHCJIE:
TEOPETHUECKOE 00yUeHUe 78
npaktuyeckue 3ausatus (I13) 60
CamocrosiTesibHasi padoTa, BCero
Bunx npomexxyrounoit arrecranuu Judd. 3ager 2 ceMecTp
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2.2. TemaTH4ecKHil IJIaH U cojeprkaHue 00IIeo0pa3oBaTe/JbHOH Yy4eOHOH ITUCHUIINHBI

Xummus
HanmenoBan Coaep:xanue yueOHOro Marepuada, 0o Ypos
ue pas3/iesioB JIa0opaTOpHbIE U NMPaKTHYECKHUe be €H b
U TeM padoThl, caMocTOATeIbHAsSE padoTa M 0CBOE
00y4arouuxcs yac HU o
OB
1 2 3 4
Paznen 1 OO0umas 1 HeOpraHm4eckKass XMMusi
1. Ilpenmer u 3amauun XUMuu. MecTo XUMUU 2 1
B
Beeaenne psay GyHIaAMEHTAIbHBIX HAYK.
IIpakTHyeckas padora 2 1
OCHOBHbBIE XUMUYECKUE 3aKOHBI U TOHATHUS
CamocTosiTesbHAsI padora.
CocraBneHue
rioccapus o 0a30BbIM
MOHATHSAM HEOPraHUUYECKON
XUMUH
CoBpeMeHHass KBaHTOBO-MEXaHHUYECKas 2 1
Tema 1.1 Teopus
KBanToBo- CTPOCHMS aTOMa.
MeXaHUYeCKas CamocrosiTenbHas padoTa
Teopus XapakTepUCTUKa DJIEMEHTOB Ha OCHOBAaHUU
CTPOCHUA nosio’keHust B TM (rpyrma, noarpymnmna, nepuo,
aToMa CEeMEWCTBO,  MeTallI/HeMeTallJl,  KOJIUYECTBO
AJIEKTPOHOB, IPOTOHOB, HEUTPOHOB).
N3yuenne COOTBETCTBYIOILETO pazneina
npakTuueckux 3anatuit @OC
Pemenne recroB ®OC
Ilepuonnueckuii 3aKOH U IepUOANYECKas 1 1
cucrema
Tema anemenToB /.M. Menpaeneera.
1.2. 113 IIpakTHyeckas padora 1 2
.M. CocraBieHue DJIEKTPOHHBIX U
MennesieeBa AIIEKTPOHHO- IpaUueCcKuX
(GhopMysT aTOMOB JIEMEHTOB
CamocrtosiTeibHas padoTa
Pewmenue tectoB @OC
XuMudeckasi cBsi3b. THIBI XUMHUYECKUX 4 1
CBsI3€H. -
Tema 1.3. CBoOJCTBa ¥ TapaMeTPbl 2
XuMnuyeck IIpakTH4yeckas padora 4 3
asl CBA3b KommpioTepHoe  MoaenupoBaHue 1O
TE€ME XUMUYECKasi CBS3b.
TectupoBanue

CamocTosiTesibHasi padoTa
Pemenne tectoB ®OC
Onpenenenre  TUmna
MOJIEKYJIaX

XUMHYECKON  CBS3U

B

21




Tema 1.4.
Kaaccel
HEOpraHu4veck
HX
coeMHeHUu i

Knaccudukanus u

HOMEHKJIATypa
HEOPraHWYECKUX coenuHeHuil. ['eHeTHdeckas
CBSI3b MEX]y KJIaCCAMU HEOPTaHUYECKHX
COCIUHCHUI

IIpakTHyeckas padora
XUMHYECKHE CBOMCTBA OKCHJIBI,
TUAPOKCHUIbI, KHCIIOTBI, COJIU

KonrtponbHas pabora.
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CamocrosiTenbHasi padoTa 00y4aroIuxcst

Odopmnenue 1adbopatopHOil pabOTHI

N3zyuenue COOTBETCTBYIOLIETO
paszzerna nIpakTUYECKUX

3ansaTil ®OC

Pemenne tectos, POC.

[TonroroBka K KOHTPOJIBHON paboTe

(®OC. Pazen koMOMHUPOBAHHBIC

3aJIaHUS)

Tema 1.5.
Tunbl
XHMHYECK
HX
peaxkuuii

IlonsTue 0 XUMUYECKON
peaKium.

Knaccupukamust ~ XUMHUYECKMX  peakiuid B

OpPraHUYeCKO M HEOPTaHWYECKOH XMUMHUH

Peakuun  obmena.  Anroputm
COCTaBJICHUSA

MOJIEKYJIIPHBIX u UOHHO-

MOJIEKYJIIPHBIX yYpaBHeHMH «Peakuun oOMeHay

\S)

IIpakTHyeckas padora
Omnpenenenne THIIA XUMUYECKON PEAKIIUU

[S—

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC

peaxiumn
(OBP). Anroputm coctasienust OBP

1 =N 1

\S)

IIpakTHyeckas padora
«Bnustaue cpenpl Ha mpotekanne OB
npoueccoB. TectupoBanue

KonrponbHas pabora.

W

CamocTtosiTenbHast padoTa 00y4arommuXxcst

Odopmienue 1adbopatopHOi pabOTHI

Uzyuenue COOTBETCTBYIOILIETO

paszzerna IpakTUYECKUX

3ansaTil ®OC

Pemenne tectos, POC.

[ToaroToBka K KOHTPOJIbHOW paborTe.
(DPOC. Paznen

KOMOWHHPOBAHHBIC 3aaHMS)

Tema
1.6.
PactBOp
bl

PacTBopbI: K1accuukalys, 3Ha4YeHNE

IIpakTuyeckas padora
CriocoObl BbIpaKEHHsI KOHIIEHTPALlMK pacTBOPOB

CamocrosiTesibHasi padoTa
Pemenne 3amaq

Pemenue TecTos,

dOC

Tema 1.7.
XHuMHYECK

CKOpoCTb ~ T'OMOTEHHBIX XUMHUYECKHX
peaKIui.

@DaKTOpBbI, BIUAIOIINE HA CKOPOCTh XMMUYECKOH
peakuuu. 3akoH aelictBua macc I'ynbOepra u
Baare
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asn IIpakTHyeckas padora
KHHETHKA O6patumocth xuMudeckux peakuuid. [lonsTue
" 0 XHMMHYECKOM paBHOBecuH. (mpuHiun Jle-
paBHOBeCH ITarenve-bpayna) TectupoBanue
e CamocrosiTeibHas padoTa
Pemenue tectoB M3ydenue GhakTopos,
BIIUSIOIINX HA U3MEHEHHE CKOPOCTH
xummudeckoi peakmuu Odopmenue
n1ab0paTOpHON PabOTHI
Ob6mas XapaKTepUCTHKA METaJIJIOB u
HEMETAJUIOB HAa OCHOBAaHMM TOJIOKEHHS B
Ilepuonnueckorn cucreme syeMmentos JI.M.
Tema 1.8. MenneneeBa u
XuMH4YecK CTPOEHHSI aTOMOB.

ne

XUMHYECKHE CBOMCTBA HEMETAJIIOB
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CBOliCTBA
METAJVIOB U
IEKTPOXHUMHUY
ec Kue
CBOMCTBA
METAJJIOB

XUMHYECKHUE CBOMCTBA METaJJIOB
%1
AIEKTPOXUMUYECKUE CBOMCTBA METAJJIOB

[S—

Kontponbhas pabota

1 =N 1

\8}

IIpakTH4yeckoe 3aHsATHE
«Omnpenenenue I/]C raapBaHMUECKOTO
2JIEMEHTAY

CamocrosiTeibHas padoTa

Odopmiienne 1abopaTopHOit

pabotsl Pemenue tecto, ®OC.

[TonroroBka K KOHTPOJBHOW pabore.
(®OC. Paznen

KOMOWHHPOBAHHBIC 3aaHMS)

Pazpea 2.

Opranuyeckas
XUMHUS

Tema 2.1.

TomoJiorn u
H30Mepbl

Beenenue B OpPraHUYECKYIO
XUMHIO.

OcobenHoctu MOBE/ICHUS yriaepoja

OPTraHUYECKUX COCTMHECHHUSIX.

B

OCHOBHBIE  TIOJOXKEHUA  TEOpHus
CTpOCHHS
OpraHMYecKHuX coenrHeHui bytieposa.

Knaccudukaiusi, HOMEHKIATypa

OpPraHUYECKUX COCIMHEHUN

IIpaktrnueckoe 3anatue. I'omonormyeckne
pAabL.
CocraBnenue CTPYKTYPHBIX

(bopMyI1 yriIeBo10pOI0B U
UX [IPOU3BOIHBIX.

[IpakTnyeckoe 3aHsithe. SIBieHue
HU30MEpHHU.
Buapl. CocraBiieHue n30MepoB.

Camocmosmenvhas paboma obyyarouuxcs
Uszyuenue COOMBEemMcmayou,e2o

paszoena npaKkmuyeckKux 3aHsamuil
@0C
Ogopmnenue rabopamopHoti
pabomul Pewenue mecmog, ®OC.
Iloozomoexa k xowmpoavrou pabome. (DOC.
Pazoen kombunuposanmnvie 3a0anus)

Tema 2.2.

Oo0mas
XapaKTepPUCTH
ka YB

OO6mee mnpeacraBieHUe 00 alKaHaXx,
QJIKeHAaX,
ITKUHAX, QJIKQIUCHAX.

IIpakTH4yeckoe 3ansiTHE
XUMHYECKHE  CBOMCTBA  aJIKaHOB,

AJIKEHOB, AIKUHOB 1
aTKaMeHax.

ApoMaTudeckue yrieBOJ0pOAbL.
OcoGenHoctu
CTPOEHHsI, CBOWCTBA
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IIpakTH4yeckoe 3aHsATHE
IIpupoaHbIE HCTOYHUKH YIJIEBOIOPOJIOB

KonTponbHas pabota.
3ammra Mmoxyiis (pazzaen 3,4)

CamocTrosiTesibHasi padoTa

o0yuarommxcss OpopmieHue

nabopaTopHO# paboThl Penenne TecTos,

dOC.

[TonroroBka K KOHTPOJBHOW paboTe.
(®OC. Paznmen

KOMOMHHMPOBaHHbIE 3aJJaHMsI)

[TonroroBka cooOrmienuii. 3HaueHue He(TH B

21 Beke. Teopuu npoUCX0KACHUS HEPTH.

[TonroroBka cooOrieHus Ha TeMy «3HaYeHHE U

obsactu mpumeHeHus: Y By
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Tema 2.3.

Oomas
XapaKTepucTu
ka ITYB

[TpousBoaHbIe yrieBogaopoasl. Kiaccudukanms.
OO6mee mpeacTaBleHWEe O  COHpPTAX U
KapOOHWIBHBIX COCIMHCHUSIX, U30MEPHS,
HOMEHKJIATypa.

Obmiee npencTaBieHHEe 0 KapOOHOBBIX
KHCJIOTaX.

nu3zomepus, HoMeHkiarypa. Obmactu
PUMEHEHUS

OOmee  mpeacraBieHHME O KapOOHOBBIX
KHCJIOTaX.

U30MEpHs, HOMEHKJIaTypa. XUMHUECKUE
cBOMCTBa. XMMHYECKHE CBOMCTBA KapOOHOBBIX
kucaot. O6IacTy mpuMEHEHHS

OO6mee mpejpcraBieHne 00 aMHHAX.
XuMHu4ecKue
cBoiicTBa aMuHOB OOJIACTH MPUMEHEHHSI

[S—

OO6miee mpencraBieHue 00
AMHHOKHUCIIOTAX,
Oenkax, sxupax. O6sacTy NpUMeHEeHUs

— N 1

IIpakTH4yeckoe 3aHsATHE.
XuMH4ecKkne CBOMCTBa

MIPOU3BOJIHBIX
YIJIEBOAOPOIOB.

—_ N 1

IIpakTH4yeckoe 3aHsATHE
Unenruduxarms VB

IIpakTH4yeckoe 3aHsATHE
Nnentuduxamus [TYB

KontponbHas pabota

CamocrosiTeibHas padoTa
N3zyuenue COOTBETCTBYIOLIETO
paszerna mpaKTUYeCKUX

3ansatul @OC

Odopmnenne naboparopHon

pabotsl Pemenue tectos, @OC.

[TogroToBKka K KOHTPOJIBHOM pabore.
(POC. Paznen

KOMOMHHMPOBAHHbIE 3a[aHMs])

[ToaroroBka coOOUICHUH.

Bcero:

138

,ﬂflﬂ XapakmepucmuKku YpOo6Hsa OC60EHUA yl£€6H020 mamepuaila UCnoavb3yromcs Cﬂe()yiOWI/le 0bo3HAYeHUs:

1. o3Haxomumenvhwlll (V3HABAHUE paHee U3YUEHHbIX 00BbEKMO8, C8OUCME);

2. penpodyKkmusHblil (6bINOIHEHUE OesMENbHOCIU HO 00pA3YY, UHCIMPYKYUU UL OO PYKOBOOCHEOM)
3. npodyKmusHblil (NIAHUPOBAHUE U CAMOCTNOSAMENbHOE GbINOJIHEHUE 0eaMelbHOCMU, peuieHUe NPoDIeMHbIX

3a0au)

2.3 OOpa3oBaTe/IbHbIC TEXHOJOTHH, HCIOJIb3yeMble NPU NMPOBEJICHUH Ay TUTOPHBIX

3aHATHH

B cootBerctBuu ¢ tpeboBanusimu GI'OC CIIO no cnemumansHocTH 43.02.17 Texnonoruu

WHIYCTPUN KpPacoThl,

27

panmsanuia KOMIICTCHTHOCTHOI'O IIoJgxXoaa JOJDKHAa HIpeaycMaTpuBaTb




IIMPOKOE HCIIONIB30BaHNE B Y4eOHOM MpOIECCe AKTUBHBIX M WHTEPAKTHBHBIX (OPM MpPOBEACHUS
3aHATUN (KOMITBIOTEPHBIX CUMYIJIALIUN, JIEJOBBIX M POJEBBIX UIpP, pa300p KOHKPETHBIX CUTYyaIlHil,
NICUXOJIOTHUECKUE U MHbIE TPEHUHTW M T.J.) B COUYETAHWU C BHEAYAUTOPHOW pPabOTON € LeNbio

(dbopmMHpOBaHUs U pa3BUTHs TPeOyEeMbIX KOMIIETCHIIMN 00yYaroIuXcs.
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Bunsr 06pazoBaTeIbHBIX TEXHOIOTHIA.

OO6pa3zoBarenbHasi TEXHOJIOTUS — 3TO COBOKYITHOCTh HAYYHO M MPAKTUYECKH OOOCHOBAHHBIX
METOJIOB, W HWHCTPYMEHTOB JJIsi JIOCTH)KEHHUS 3alUIaHMPOBAHHBIX pE3yJIbTaTOB B 00JACTH
oOpazoBanus. [IprMeHeHHe KOHKPETHBIX OOpa30BaTEIbHBIX TEXHOJOTHMH B ydeOHOM mpolecce
ompezaensieTcss cneuuukoir ydeOHOW NesATeNbHOCTH, €€ HH(POPMAIMOHHO-PECYPCHOW OCHOBBHI H
BUJIOB y4eOHOW paboOTHI.

1. TpanuuuoHHble 00pa30oBaTENbHbIE TEXHOJOTMH OPUEHTHPYIOTCS Ha OpraHHU3al|io
00pa30BaTeIpHOrO Mpolecca, MPEANoIaraolyo MpsIMy0 TPAHCISINIO 3HAHUN OT MpernoaBaTels
K CTYICHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULTIOCTPATUBHBIX METOJIOB OOyUYEHUS).
VYueOHas AEATENbBHOCTh CTYAEHTa HOCUT B TaKUX YCJOBHUAX, KaK MPaBUIIO, PENPOIYKTUBHBIN
Xapakrep.

[Tpumepsl ¢GopM ydeOHBIX 3aHATUH C HCIOJIB30BAHMEM TPAAMIIMOHHBIX TEXHOJOTHIA:

Jlekiusi — mocneAoOBaTeNbHOE U3JIOXKEHHE Marepuala B JUCHUIUIMHAPHOW JIOTHKE,
OCYIIECTBIISIEMOE PEUMYIIIECTBEHHO BepOaIbHBIMU CpeICTBaMH (MOHOJIOT TIPENoJaBaTess).

Cemunap — Oecefa mpernojaBaTeisi U CTYACHTOB, OOCYXKJEHUE 3apaHee MOIATrOTOBICHHBIX
COOOIIeHUI, MPOEKTOB IO KaXKIOMY BONPOCY IUIaHA 3aHITUS C €AMHBIM JUIsl BCEX MEepeYHEM
peKOMeHIyeMOl 003aTeNTbHOM U TOTIOTHUTEIHHON JTUTEPATYPhI.

[IpakTueckoe 3aHSATHE — 3aHATHE, MOCBSIIEHHOE OCBOEHHUIO KOHKPETHBIX YMEHUU U
HABBIKOB M0 MPEJI0KEHHOMY aJITOPUTMY.

2. TexHojoruu MpoOIEMHOro OOy4YeHHs — OpraHus3anus o0pa30BaTEILHOrO IpoLecca,
KOTOpasi MperoJiaraeT MOCTaHOBKY MPOOJIEMHBIX BONPOCOB, coszgaHue 20 ydeOHBIX MPOOIIEMHBIX
CUTyalui AJisl CTUMYJIMPOBaHUE aKTUBHOW [MO3HABATEIILHON J€ATEIbHOCTH CTYCHTOB.

[Tpumepsr ¢dopM y4eOHBIX 3aHATHH C HCHOJIB30BAaHHUEM TEXHOJOTHI MPOOIEMHOTro
o0y4eHus:

[IpakTuyeckoe 3aHsTHE B (opMe TNpPAaKTUKyMa — OpraHu3anus ydeOHOHl paboTsl,
HalpaBJieHHAsT Ha PEIICHHEe KOMIUICKCHON Y4YeOHO-ITO3HABATEeIbHON 3aja4d, TpeOyromen oT
CTYJEHTa MPUMEHEHHS KaK HAyYHO-TEOPETHUECKUX 3HAaHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBble TEXHOJOIMM — OpraHM3anus 00pa3oBaTENbHOTO Ipollecca, OCHOBaHHAs Ha
PEKOHCTPYKIMHU MOJIEJIEH NIOBEIEHUS B PaMKaX MPEII0KEHHBIX CLIEHAPHBIX YCIOBH.

[Tpumeps! popm ydeOHBIX 3aHATUHN C UCIIOIb30BAHUEM UIPOBBIX TEXHOJIOIHIA:

JlenoBass urpa — MOJEIMPOBAHUE PA3TMYHBIX CUTYAIMi, CBA3aHHBIX C BBIPAOOTKON |
MPUHSATHEM COBMECTHBIX pEIIeHUH, 0O0CYXIEHHEM BOIIPOCOB B PEXUME MO3TOBOTO ILITypMa,
PEKOHCTPYKIHEH (PYHKIIMOHAIBHOTO B3aUMOACHCTBUS B KOJUIEKTHBE U T.II.

4. TexXHOJOTMM MPOEKTHOrO OOYy4YeHHs — OpraHu3alus o0pazoBaTEIbHOIO Ipolecca B

COOTBCTCTBHUU C AJTOPUTMOM IIO3TAITHOI'O0 PCHICHUSA HpOGJ’IGMHOﬁ 3a4a4u HJIM BBIIIOJIHCHUA
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yuebHoro 3ajgaHus. [IpoekT mpeamnosnaraeT COBMECTHYIO y4eOHO-IIO3HABAaTEIbHYIO JESATEIbHOCTD
IPYMNIBl CTYJCHTOB, HANpaBICHHYIO Ha BBIPAOOTKY KOHIICTILMH, YCTAHOBJICHHME IeNiell M 3aaad,
(GOpPMYIHPOBKY OXHIAEMBIX pPE3yJbTAaTOB, ONpEACICHUE MPHUHIUIIOB W METOJMK pPEUICHUs
MOCTaBJICHHBIX 33/1a4, IJIJAHUPOBAaHUE X0J1a padOThl, MOUCK JTOCTYIHBIX U ONTUMAJIbHBIX PECYPCOB,
MO3TANHYI0 pealM3alyio IulaHa paboThl, MPE3CHTALUI0 PE3ylbTaTOB padOThl, UX OCMBICIECHHE U
peduexcuro.

OCHOBHBIE THITBI IPOEKTOB:

HccnenoBatenbCekuii MPOEKT — CTPYKTypa MpHOImKeHa K jopMaTy HAydHOTO MCCIICOBAHUS
(1oKa3aTeabCTBO AKTYyalbHOCTH TEMBbI, OINpENIeIeHue HaydyHOH MpoOjembl, mpeaMera U o0beKTa
UCCIIeIOBaHMs, IeJed M 3ajad, METOJOB, HMCTOYHHMKOB, BBIJABIDKEHHE THUIOTE3bl, 000OIIEHHE
pe3yIbTaTOB, BEIBOJIBI, 0003HAYEHNE HOBBIX MPOOIEM).

TBopueckuil MPOEKT, KakK MpaBWJIO, HE HMMEET JETalbHO NPOPabOTaHHOM CTPYKTYpHI;
y4eOHO-1103HaBaTeIbHAs IEATEILHOCTh CTYJICHTOB OCYILECTBIIIETCS B paMKaX PaMOYHOTO 3a/1aHus,
MOJUMHSACH JIOTUKE M HMHTEpecaM YYaCTHHKOB IPOEKTa, KaHPY KOHEYHOro pesyibTara (rasera,
(bwIbM, Ipa3IHUK U T.I1.).

5. VHTepakTUBHBIE TEXHOJIOTUH — OpraHM3alus 00pa3oBaTEIbHOIO Ipolecca, KOTopas
IIpeIoJIaracT aKTUBHOE U HEJIMHEIHOE B3aUMOJICHCTBUE BCEX YUAaCTHHUKOB, JOCTH)KEHUE Ha 3TOU
OCHOBE JIMYHOCTHO 3HAYMMOIO Uil HUX oOpa3oBaTenpHOro pesyibrata. Hapsny co
CHELUAIN3UPOBAHHBIMU TEXHOJIOTUSMH TaKOrO poJia MPUHLMI UHTEPAKTUBHOCTH IIPOCIIEKHUBAETCS
B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOIMH. VIHTEpaKTUBHOCTH MOJpazyMeBaeT
CyObeKT-CyObEeKTHBIE OTHOLICHHS B XO0JA€ OOpa3oBaTeNbHOTO TIpolecca M, KakK CIEACTBUE,
(dhopMupoBaHUE caMopa3BHUBarolIelcs HH)OPMALIMOHHO-PECYPCHOM CPEIbI.

[Tlpumepbr  popM  y4yeOHBIX 3aHATUI €  HUCIOJIB30BAaHHMEM  CHELMATM3MPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHIA:

- Jekuusi oOpaTHON CBS3M — JICKIHS—TIPOBOKANMs (M3JIOKEHUE MaTepualia ¢ 3apaHee
3alUIAaHUPOBAHHBIMH OIINOKaMH);

- Jekuug-oecena;

- JIEKLUA-AUCKYCCHUS;

- CeMMHAap-IHMCKYCCHsl — KOJJICKTMBHOE OOCYXIEHHE KakKoro-iudo CIOPHOTO BOIpOCaA,
po0JIeMbl, BBISIBJICHHE MHEHUH B TPyTIIIE.

6. MH(popMaioOHHO-KOMMYHHMKALIMOHHbIE 00pa30BaTENIbHbIE TEXHOJOIMH — OpTraHM3alus
00pa3oBaTEeIbHOIO Mpoliecca, OCHOBaHHAs Ha MPUMEHEHHMH CIEeLUAIN3UPOBAHHBIX MPOrpPaMMHBIX
CPEeACTB U TEXHUYECKHX CPEACTB PabOTHI ¢ MH(POpMAITHEH.

[Ipumepsr  ¢opM  y4eOHBIX  3aHATHM €  HCHOJB30BaHUMEM  HMH(OPMALMOHHO-

KOMMYHHKaAIIMOHHBIX TEXHOJIOTHIi:
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Jlexuusa-Busyann3anus — H3JI0KEHHE COJEP)KAaHUS  CONPOBOXKAACTCS Npe3eHTalnuen
(eMoOHCTparuel yueOHbIX MaTepHalIOB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMAaX, B T.U.
WILTIOCTPATUBHBIX, TPaQUUECKHX, ayAUO- U BUIEOMATEPUAIIOB).

[TpakTrueckoe 3aHsATHE B (opME MpEe3eHTAlMH — MPEJCTaBICHUE Pe3yIbTaTOB MPOEKTHON
WIM HCCIIEIOBATEIbCKON AEATEIbHOCTH C HMCIIOJIB30BAHUEM CIELUAIN3UPOBAHHBIX NPOTrPAMMHBIX
cpen.

VY enpHBIN BeC 3aHATHUN, TPOBOJUMBIX B MHTEPAKTUBHBIX (hopMax, OMpenessieTcsl TIIaBHON
LEeJbI0 MPOrpaMMbl, OCOOEHHOCTHIO KOHTHHI€HTa OOYyYalolUXCi M COJEpKaHHUEM KOHKPETHBIX
JUCLUIUINH, U B LIEJIOM B Y4eOHOM Ipoliecce OHU JOJKHBI COCTAaBIIATh HE MEHEE OIpPEesIEHHOIO

IMpONLCHTAa OT BCCTO o0Bema AyJJUTOPHBIX 3aHATHH.
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3. YciaoBus peaausanum o0meo0pazoBare1bHON Y4e0HOM THCHUIINHBI XHUMHSA

OcBoeHWe TMporpaMMbl y4eOHOW JUCHUIUIMHBI XUMHs TpeanojaracT Haludhue B
npodeccuoHanbHOM 00pa30BaTeIbHON OPraHU3AlNN, PEATU3YIONIEH 00pa30BaTEIbHYIO MPOTPaAMMY
cpenHero o6mero oopazoBanus B mpezaenax ocBoenus OIIOIT CITO nHa 6a3e OCHOBHOTO 0OIIETro
oOpa3oBanwmsi, ydeOHOTO KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTh K OOECHEeYUTh CBOOOIHBIN
noctyn B VHTEpHET BO Bpemsi y4eOHOTO 3aHITHS W B TEPHUOJ BHEYYCOHOH JESITEIBHOCTH

o0ydaromuxcs.

3.1. TpeﬁoBaHl/lﬂ K MUHHMAJBbHOMY MaT€PUAJIBHO-TEXHUYECCKOMY o0ecneYyeHunIo.

OcBoeHne mporpamMMmbl y4eOHOW JUCHMIUIUHBI XHUMHS TpEANoiaracT Haludhe B
npodeccuoHaIbHON 00pa30BaTeIbHONW OpraHU3alluy, peaau3yolieil 00pa3oBaTeIbHYIO IPOrpaMMy
cpenHero obmero oopazoBanus B mpezaenax ocBoenus OIIOIT CITO nHa 6a3e OCHOBHOTO OOIIETro
oOpa3oBaHmsl, KaOMHETa XUMHUHU C JIabopaTtopre U 1abOpaHTCKONW KOMHATOW, B KOTOPOM HMMEETCS
BO3MOXXHOCTh 00€CTeYuTh CBOOOIHBIN AocTyn B MHTepHET BO Bpems y4eOHOro 3aHSITHS U B
nepuoJ BHEyueOHOM nesTensHoCcTH oOyyatomuxcs. [lomenenne kabuHeTa TOMKHO YIOBIETBOPSTD
TpeboBaHusM CaHUTapHO-3MHIEMUOIOornYeckuX npasui U Hopmatuos (CanlluH 2.4.2 Ne 178-02)
1 OBITh OCHAIIICHO THIIOBBIM 000pYIOBaHHEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUIX, B TOM YHCIIC
CHEIMaTU3UPOBAHHON y4eOHON MeOenbl0 W CcpeAcTBaMH OOy4YeHMs, JOCTATOYHBIMU JUIS
BBITIOJIHEHUSI TPeOOBaHUI K ypPOBHIO MOJTOTOBKM oOyuwaromuxcs. KaOuHeTsl OCHaIeHbI
MYJIbTUMEIUWHBIM  000pYy/IOBaHHWEM, IOCPEICTBOM KOTOPHIX YYAaCTHHKH 0Opa3oBaTEIbHOTO
mporiecca MOTYT NMPOCMATPUBATh BHU3YAJIbHYIO, CO3/IaBaTh MPE3CHTAIMH, BHUACOMATEPHUAIbI, HHBIC
JOKYMEHThl. B cocTtaB yueOHO-METOJUYECKOTO0 U MaTepUaIbHO-TEXHHUYECKOTO  OCHAIICHHS
KaOWHEeTa XUMUU BXOJIAT:

- MHOTO()YHKIIMOHAJIbHBIA KOMILUIEKC TPETOAaBaTEIs;

- HarsiAHble TocoOMs  (KOMIUIEKTHI  yueOHBIX  TaOnuIl, TUIaKaToB, MOPTPETOB
BBIIAIOIINXCS YUEHBIX, [TO3TOB, MMUCATENeH U Jp.);

- uHPOPMAIMOHHO-KOMMYHHKAIMOHHBIE CPEJICTBA;

- DKpPaHHO-3BYKOBBIE MTOCOOUS;

- KOMIUIEKT TEXHHYECKOH TOKYMEHTALlMU, B TOM YHCIIE MTACIOpTa Ha CPe/ICTBA O0yUYeHHs,
WHCTPYKIMU IO UX HCTIOIb30BAHHUIO M TEXHUKE OE€30MaCHOCTH.

~ MHOTO(bYHKITHOHABHBIH KOMIIIEKC TIPEMOaBaTelIs,;
" HaTypabHbIe 00BEKTHI, MOIEIH, IPUOOPH! X HAGOPHI IS TTOCTAHOBKH IEMOHCTPALHOHHOTO
¥ YYCHUYECKOTO SKCIIEPHMEHTA;

nevaTHBIE ¥ SKPAHHO-3BYKOBBIE CPECTBA O0yUCHHS;
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CpeJICTBA HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

PCAKTHUBBI;

MIEPEeYHN OCHOBHOH M JIOTIOJTHUTEIBHOMN Y4eOHO! JINTepaTypHhl;

BCIIOMOTaTeNbHOE 000PYI0BaHUE U UHCTPYKIINU;

OMOIMOTEUHBIN (OH/I.

[lepeuens cpeAcTB MaTepuaibHO-TEXHUYECKOTo obecredenus s oOyuenus no OJ[.12 Xumus

npe/cTaBieH B Tabiuie 3

Tabmuma 3- [lepedeHsb cpeAcTB MaTepUATBHO-TEXHUYECKOTO oOecrieueHus isi 0O0ydeHus 1o

OH.12 Xumus

HaumenoBanue OcCHalleHHOCTh CIEIUaTbHbBIX IIepeuens

CIelMaIbHBIX MMOMEIIICHUI U TIOMEIICHUMN JIJIs JIUIEH3UOHHOTO

MOMEIIEHUI CaMOCTOSATEITLHON pabOTHI MPOrPaMMHOTO

TTOMETICHHHA obecrieueHwsI.

PexBu3uTHI

Ut MOATBEPKIAOIIE

CaMOCTOSITEIbHON ro

paboTeL JOKYMEHTA

Kabuner 39 mocamoyHBIX MECT, MPENOJaBaATEIIbCKOE ITporpamMmuoe

€CTCCTBCHHOHAYYHbI MECTO, IOCKa, HarJidAHbIC nocoous obecrieyeHue 1Mo

X Habop "T'azoBbie 3akoHbl" - 10

AUCTUTITAH, wt., HaGop "Kpucrammmzanus" - muuensun GNU

Jlexnonnas 10 mr., HaGop maGopaTopHsbiii GPL: 7-Zip,

aymuropus (212) "Mexanuka" (pacluMpeHHbIi) - 1 Blender, GIMP,
IIIT., Google Chrome,
Habop naboparopusrii "Ontuka" Inkscape,
(pacumpenHsiii) - 1 mr., LibreCAD,
Hab6op naboparopssiii "TeruioBsie sBiaeHuUs" LibreOffice,

- 1 mr.,
I'mobyc nonutnueckuit 320 mm. - 1 .,
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Firefox, Notepad+
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Ta6muue! "T'eorpadus. DxkoHOMHUYECKas U
coumanpHas reorpagus mupa (12 Tabnum)

- 1 koM.

[Momutnyeckas kapta Mupa - 1 mrT.
Monenp-amminkanug "buocuaTe3 Oenka" — 1
mrt. Mogenp-anminkauua "JleneHne KIETKH.
Muwuto3 u meno3" — 1 mir.

Moaenb-anminkanus "Knaccudukanus
pacTeHui U KUBOTHBIX" — | mmIT.

Tabnuua "Bo3MoKHbIE TTyTH pelICHHS
skosoruueckux npodaem"700%*1000 (BuHMN)

— 1 .

Tabmuma "KpyroBopot BemiecTs B

ouocdepe" 700*1000 — 1 .

Tabmuma "[1oToku sHEPrUM U MUIIEBbIE

nenu B 6uocdepe" 700*1000 - 1 .

Ta6muuet "buonorus 10-11 .
OBoitoMoHHOE yueHue». 10 nuctos. — 1
KOMILIL.

StarUML V1.
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Jlocka U1t CyIIKM XUMUYECKOU MOCy bl - 1 mmiT.
KoMriexT cpeacTs ams HHAWBUIYalbHOM
3aIUTHI

- 1 koM.

Jlokka it coxuraHus BEmecTs - 1

mt. CnupTOBKA IEMOHCTPAIIMOHHAS

- 1 mr.

bymaxusie ¢unptper 12,5 cm (100 mT.) - 1
KoMIUL. Beckl anexkTpoHHBIE J1abOpaTOpHBIE
(tounocts 0,01 r) - 1 .

Habop 6anok 15 M1 1J1st TBEpIBIX BEIIECTB

- 3 KOMILI.

Habop cxnstHok 30 M 7151 pacTBOpOB
PEaKTHUBOB - 5 KOMILT.

[Ipobupka I1X-14 - 50 wT.

Crakan xumuueckuit 100 M co mkanoit 111

- 1 mr.

[naTtenb-noxkeyka - 3 mT.

HlratuB mns mpobupok 10 rae3n (momwdt.) - 4
LIIT. banka moxy  peaktuBel 500  wmu
nonaudTUIEHoBas - 10 miT.

banka mon peaktuBel 500 MI W3 TEMHOTO
CTeKIIa ¢ PoOKoit - 30 .

Boponxka B-75 I1IT - 2 mir.

Kommext mepHbix ko0 (12 mr.) - 1

koMrIu1. Komrnekt nurnerox (9 mr.) - 1

KOMILI.

KomriekT crakaHoB miacTUKOBBIX (15 miT.)

- 1 xomru.

KoMruieKkT cTakaH4MKOB 711 B3BEIIMBaHUs (OIOKC)
- 1 xomrw.

Habop cxnstHOK 117151 pacTtBOpoB 250 M. - 1
koML Ilect Ne 2 - 3 mir.

Crynka dapdopoBas Ne 2 - 3 mT.

Ha6op Ne 16 BC "Metainsi, okcupr" - 1

mt. HaGop Ne 17 C "Hurpatsl" (Manslif) -

1 mt. Ha6op Ne 4 OC "Okcunpt" - 1 mir.

Ha6op Ne 6 OC "lllenounsle u
IeJI0YHO3EMENbHbIE MeTauIbl" - 1 mIT.

Ha6op Ne 10 OC "Cynbdarst.

Cynboutsl. Cynsdunst" - 1 mr.

Tabnuma "Ilepuoanueckas cuctema

xuM. 3nemenToB JI.1.MenneneeBa" - 1

IIT.

Tabmuma "[IpaBuiia TeXHUKH 0€30TTACHOCTH

npu paboTte B XuMuueckoM kabunete" - 1 miT.
Tabmure! "OCHOBBI XUMUYECKUX 3HAHUU.
[IpaBuna mpoBeneHus 1abopaTopHBIX padot" - 1
IIT.

Tabnuma "DIeKTPOXUMHYECKUN Psifl
HanpsoKeHUH MeTayuioB” - 1 mT.

bymara unaukaTopHasi yHUBepcasibHas - 1 KOMILIL.
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3.2 UudopmanuonHoe odecrneyeHne 00yueHust

B OuGmuoteunslii (GoHA BXOAAT y4yeOHUKH, ydeOHO-meToamueckue KoMmruiekTol (YMK),
o0ecTeYnBaONIe OCBOCHUE YUEOHOH TUCHUIUITMHBI XUMHUsI, PEKOMEH/IOBAaHHbBIE WM JOMYIICHHBIC
JUIE WCIOJB30BAHUS B NPOQPECCHOHATBHBIX O0pa30BATEIbHBIX OPraHU3ANMAX, PEATH3YIONIHX
o0Opa3oBareNbHYI0 IPOrpaMMy CpeHero oomero odpazoBanus B mpeaenax ocsoenus OITOIT CITO
Ha 0a3e OCHOBHOro oOmero oOpa3oBaHus. B mpolecce oOcCBoeHHs MporpaMMbl y4eOHOMH
JTUCIUILTAHBI XUMHUS CTYJICHTBI JOJKHBI UMETh BO3MOXKHOCTH JIOCTYIA K AJIEKTPOHHBIM yUeOHBIM
MaTepHuajaM IO MPEeIMETy, UMEIOIUMCS B CBOOOTHOM JOCTyne B ceTd MHTepHET (JIEKTPOHHBIM
KHUTaM, PaKTUKyMaM, TecTaM U JIp.).

OcHoBHasl JiuTEpaTypa:

Jnst cTyneHToB:

IMa6puensu O.C. Xumus : yueOHUK 1715 CTyA. YUpexaeHui cpea. npod. oopazosanus / O.C.
I"abpuensu, U.I'. OctpoymoB.- 6-¢ usn., crep.- M.: Axkagemus, 2017.-272 c.

Jns npenoaaBareJieii:

1. I'munka, H.JI. O6mas xumus. : yuebHoe nocodue / I'muuka H.JI. — Mocksa : KnoPyc,
2019. — 748 c¢. — (CIIO). https://www.book.ru/view4/932114/1
2. Apremenko A.M. Opranuueckas xumus : yuyeOHuk / AWM. Apremenko. — Mocksa :

KunoPyc, 2018. — 528 c¢. — [Ina CIIO. https://www.book.ru/book/924050/view?2/1

- HHTEPHET-pecypchl

1. WWW.eor.it.ru/eor (yaeOHBIN TOpTaIT 1O KCIoib3oBanuio JOP).

2. www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBbI ropb»).

3. www.hemi.wallst.ru (O6pa3oBaTenbHbBIN CANT TSI ITKOJIBHUKOB « XUMUS).
4. www.alhimikov.net (OO6pa3oBaTeNbHBIA CAUT JJIS IIKOJIBHUKOB).

3.3 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI

B paMKax H3Yy4YCHHUA JUCHUILIMHBI HCIIOJNB3YIOTCA  CICAYHOIIUC I/IH(I)OpMaI_II/IOHHLIe
TCXHOJIOTHH:

- DJJIEKTpPOHHBIE OOpa3oBaTEeNbHBIE PECYpPChl, B  KOTOPHIE BXOAAT  AJICKTPOHHAS
oOpazoBarenpHasi  cpenma  AkamemMuu  (pacloNIOKEHHass 1O DJIEKTPOHHOMY  afpecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 3JIeKTpOHHO-OMOIMOTEUHAs CHCTEMA
«Znanium.com»  (pacmoJIOKEHHasT 1O DJEKTPOHHOMY  ajipecy  http:/znanium.com/catalog),

ANEKTPOHHO-O0MOMMOoTeuHas cuctema «Ilbooks.ru» (pacmosnoskeHHass MO BIIEKTPOHHOMY aJpecy
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https://ibooks.ru/home.php?routine=bookshelf);

- TMpe3eHTAIlMOHHBIE MaTepHalbl, pa3paOOTaHHbIE B MLENSAX BH3yalU3allUd Y4eOHOTO
Marepuaia U TMOBBIIMICHHS HATJISIIHOCTH OOYUYEHHs, B COOTBETCTBUHU C KaJCHAAPHO TEMAaTUYECKUM
IUTAHOM TI0 TUCIUTUINHE;

- B paMKax M3yueHus AUCLUIUIMHBI HCHOJB3yeTCs nakeT nporpamm Microsoft Office.

3.4 VYcaoBusi peaju3auvM NPOrpaMMbl Ui 00Y4alOUIUXCHA HWHBAJIMIAOB W JIMI C
OrPAHUYEHHBIMH BO3MOKHOCTSIMM 310POBbS

Copepxanre cpemHero TNpodeCcCHOHATBHOTO OOpa3oBaHWsI W YCIOBHS OpraHU3aIlluu
oOydyeHHs: OOydYarImMXCI € OCOOBIMH 00pa3oBaTEIbHBIMH TMOTPEOHOCTSAMH  OIPEACIISIOTCS
a/IaITUPOBAHHOM 00pa30BaTEIbHON MPOrPAMMOIA.

OO0yuenue o 0OpazoBaTeIbHBIM MIPOTPaAMMaM CpPEIHETO MPOPECCHOHATHLHOIO 00pa3oBaHus
o0yJaromuxcss € OrpaHUYEHHBIMH BO3MOXHOCTSMH 3JI0pOBbsi Ha (aKyJIbTeTe CpPETHETO
MPO)eCCHOHAIBHOTO  O00pa30BaHUs AaKaJeMHUU OCYIIECTBISETCS C y4eToM OCOOCHHOCTEH
MCUXO(U3NYECKOTO Pa3BUTHUS, WHAMBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3I0POBbS TaKUX
00ydaromuxcs.

CrienianbHbBIE YCIOBUS BOCITUTAHUS M PAa3BUTHS TAaKUX OOYYAIOIIMXCS, BKIIFOYAIOT B CEO:

- HCIOJB30BAHME CIEUUAIBHBIX O0pPa30BaTENbHBIX IMPOrPaMM M METOJOB OOydYeHHs H
BOCTIUTaHHS,

- HCIIOJIb30BAHHME CIHEIUAIBHBIX YYEOHUKOB, YYEOHBIX MOCOOMH M JUAAKTHYECKUX
MaTepHaJIoB M0 TUCUUIUIMHAM CIIEHUATBHOCTH,

- OCHALICHHE 3JaHHMS CHUCTEeMaMH MPOTHBONOXAPHOW CUTHAIM3ALMU U OIOBEIICHHUS C
OyOIMPYIOIIMMH  CBETOBBIMH ~ YCTPOWCTBaMH, HMH()OPMAIMOHHBIMH TabJO0 C TaKTHWJIBHOM
(mpocTtpaHcTBeHHO-penbedHOI) nHbOpMaIuei u ap.

- CIENHWaJbHBIX TEXHUYECKUX CPEACTB OOy4YeHHS KOJUICKTHBHOTO M HHIMBHIYaJHHOTO
MOJIb30BaHUs, HAIMPUMEp, HCIOJIb30BaHUE MYJIBTUMEIUMHBIX CpPEICTB, HAJIWYHE OPITEXHUKH,
CIIalI-TIPOEKTOPOB, AIEKTPOHHON JOCKH C TEXHOJIOTHEN JTa3epPHOT0 CKAHUPOBAHUS;

- oOecrie4yeHre BO3MOXXHOCTH JIMCTAaHIIMOHHOTO 00ydeHus (3nexkTpoHHele YMK s

JTUCTAHIIMOHHOTO OOyYEHHMsI, YYCOHUKHU Ha AJIEKTPOHHBIX HOCUTENSX | JIp.)

- TIPEAOCTaBIIEHUE YCIyTr acCHUCTEHTa (TMIOMOIIHHMKA), OKA3bIBAIOMIETO OO0YyYaromuMCs
HEOOXOUMYI0 TEXHHUECKYIO TOMOIIIb,

- Hauu4he KOMIBIOTEPHOH TEXHUKH W CHEIHUAIBHOTO TPOTPAMMHOIO 00eCTeYeHHs,
aJanTHUPOBAHHBIX I MHBAIUIOB U jnil ¢ OB3;

- obecrieueHre TOCTyna B 37aHUS 00pa30BaTENIbHBIX OpraHU3aIMil U JIpyrue yCciaoBHs, Oe3

KOTOPBIX HEBO3MOXKHO WJIN 3aTPYIHCHO OCBOCHUC O6paSOBaTeJ'H:>HBIX Iporpamm O6y‘IaIOIJ_II/IMI/IC$I C
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OrPaHUYEHHBIMH BO3MOKHOCTSIMH 370POBBSI.

- KOMIUIEKTOBaHHE OMONMOTEK CIeIHaIbHBIMU aJalTUBHO-TEXHUYECKUMHU CPEICTBAMU JJIS
uHBaIMAOB U Jul ¢ OB3 (roBopsmumMy KHUTaMH Ha (rem-KapTrax u ClelUalbHbIMU armapaTramMu
JUIS UX BOCIIPOU3BEACHHUS).

B memix gocTynmHOCTM IMOMy4YeHHMsS CpPEAHEro  NMpo(ecCHOHAIBHOIO  00pa3oBaHMs
oOyyaromuMHucss ¢ 0coObIMH  OOpa3oBaTelbHBIMU — MOTpeOHOCcTAMHU — akanemuer HMMCUT
obecrieunBaeTcs:

1) niig 0Oy4aroImuxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0OPOBBS MO 3PEHUIO:

- ajanrtanys OQUIMAILHOTO caiTa akajgeMuud B ceTu VHTepHET C ydeToM O0COObIX
MOTPEOHOCTEN MHBAIMJIOB 110 3PEHUIO C MPUBEACHUEM MX K CTaHAAPTY JOCTYIMHOCTU BEO-KOHTEHTA
1 BeO-CEPBHUCOB;

- pa3MelieHHe B JOCTYNHBIX JJI OOYyYarOLIMXCSs, SBJSIOIIMXCA CIENBIMH WM
CIIa0OBUASIIMMH, MECTaXx M B aJalTUPOBAaHHON (GopMme (C ydyeToM HX OCOObIX MOTpeOHOCTEH)
CTIpaBOYHON MH(OPMAIMK O pacMCaHWU JIEKIWH, YYeOHBIX 3aHATHH (IOJKHA OBITH BBITIOJTHEHA
KpYNHBIM (BbICOTA IMPOIMUCHBIX OyKB HE MeHee 7,5 cM) penbeHO-KOHTPACTHBIM MIPpUPTOM (Ha
oeroM miH kEnToMm GoHe) U MpoayompoBana mpudTom bpaitns);

- obecrieueHue BBITyCKa albTEPHATUBHBIX (HOPMATOB MEYATHBIX MAaTEpUANOB (KPYMHBIN
mpudT WK aynuodanie);

- obecniedyeHre 1ocTyna 00y4aroIerocs, siBJISIOMIErocs cilenbiM U UCIIOIb3YIONIero codaKy-
MOBOABIPA, K 3/1laHUIO 00pa30BaTEIbHOW OpraHU3alMy, pPacloararolero MeCToM JUIsl pa3MelieHus
CO0aKH-ITOBOJIBIPSI B YaChl 00y4EHUsI caMOro 00y4aromierocs;

2) i 00y4aroIIKXCsl C OrPaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBS O CIYXY:

- nyOonmupoBaHUE 3BYKOBOHM CHpaBOYHOM HHGOpMAlMU O paclMCaHUU y4eOHBIX 3aHATHI
BU3YaJIbHON (YCTaHOBKAa MOHHUTOPOB C BO3MOKHOCTBIO TPAHCISALUH CyOTUTPOB (MOHHUTOPBI, HX
pa3Mepsl U KOJTMYECTBO HEOOXOAUMO ONPENIENATh C YIETOM pa3MepoB IMOMEIICHNUS);

- obecrieueHre HaIeKallMMK 3ByKOBBIMU CPEJICTBAMU BOCIIPOU3BEACHHS MH(DOpMALIHH;

3) nna  oOyvarouxcs, HMEIOIIMX HApyLIIEHUs OIOPHO-JBUraTEeNIbHOTO  amrapara,

MaTCpHUAIIBHO-TEXHUYCCKHUE YCIOBUA OOJIKHBI o0ecreynBaTh BO3MOIKHOCTE 6eCHpeH${TCTB€HHOFO

nocTyna oOydalomuxcsi B ydeOHbIe TOMEUIeHMs, TyaJeTHble M Jpyrue IOMEUICHHs
o0pa3oBaTeIbHON OpraHu3alliK, a TaKXkKe MX NpeObIBaHME B YKa3aHHBIX MOMEILEHHSIX (Haaudne
MaHJIyCOB, MOPYYHEH, paCIIMPEHHBIX JBEPHBIX MPOEMOB, TU(TOB U APYTUX NPUCTOCOOTCHHUI).

4) Ilpm mnomyyeHMHM CpeAHEro MnpodeccHoHaIbHOro 00pa30BaHUS OOydYaIOUIMMCS C
OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  370pPOBbSl  aKaJieMHEH  IMpeNoCTaBIAIOTCA  OecIUIaTHO
crenualbHble Y4eOHMKH M Yy4yeOHble MocoOus, WHas y4yeOHas JMTEpaTypa, a TaKXKe YCIYTH

CYpAOINEPEBOTUUKOB U TU(DIOCYPIOTIEPEBOTYUKOB.
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4. XapakTepuCTHKa

OCHOBHBIX BUI0B JECATCJIBbHOCTH oﬁyqaloumxcﬁ

001e00pa3oBaTeIbHOM y4eOHOM JUCHUIVIUHEe XUMHUS

Conep:kan
ue
00yueHu
A

XapakTepucTHKA OCHOBHBIX BUJ0B YUeOHOI
NeSITeJIbHOCTH CTYJ€HTOB (HA YPOBHE y4eOHbIX
aeicTBHUI

Baskneim
He
XHMHYECK
e
MOHATHA

YMeHue [aBaTh  ONpEleNCHHE U ONEpUPOBATH  CICAYIOIIUMHU
XMMHUYECKHUMHU TOHATUSIMHU: BEIIECTBO, XUMHYECKUI JJIEMEHT, aToM,
MOJIEKyJla, OTHOCHTEJIbHBIC aTOMHAs M MOJIEKYJISIpHAsh MacChl, HOH,
QJUTOTPONHSI, HM30TOIbI, XUMHYECKas CBS3b, 3JICKTPOOTPHUIATEILHOCTD,
BAJICHTHOCTb, CTEIICHb OKUCIICHHUS, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN
00beM  ra3000pa3HBIX  BEIIECTB, BEIIECTBA  MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHMS, PACTBOPBI, JEKTPOIUT U HEIJIEKTPOJIUT,
ANIEKTPOJIUTUYCCKAS] JAMCCOLMAIMS, OKUCIUTEIb ¥ BOCCTAHOBUTEIIb,
OKHCIJIEHHE M BOCCTAHOBJICHHE, TEIUIOBOM (PQEKT peakuH, CKOPOCTh
XUMUYECKON

peaKIuy, KaTajh3, XHUMHUYECKOE€ pPABHOBECHE, YIJIEPOIHBIA CKEJeT,
(GYHKIMOHAIbHASL TPYIIIIA, H30MEPHSl, TOMOJIOTHSI

OcHoBHBIE
3aKOHBI
XUMHUH

@opMyTUpOBaHUE 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB U MOCTOSHCTBA
COCTaBa BEILECTB. YCTaHOBKA NPUYMHHO-CIEJICTBEHHOW CBSI3U MEXAY
COJIep’)KaHUEM STUX 3aKOHOB M HANHCAHUEM XHUMHUYecKuX (opMyn u
YpaBHEHUU. YCTaHOBKA HBOJIOLMOHHON CYIIHOCTH MEHIEIEEBCKON M
COBpPEMEHHOM (bopMyIHPOBOK MEPUOANYECKOTO 3aKOHa
A .MenneneeBa. OObsicHeHUE (DUIUYECKOTO CMBICTA CHUMBOJUKH
nepuoaAnYecKkoil Tabnmuipl xumMudeckux asneMmentos JI.M. MenneneeBa u
YCTaHOBKa MPUYIUHHO- CJICI[CTBGHHOﬁ CBA3U MCKAY CTPOCHHUEM aToMa U
3aKOHOMEPHOCTSIMM H3MEHEHHUS CBOWCTB SJIEMEHTOB U 0OOpa30BaHHBIX
MMHU BEIIECTB B IEPUOJAX U TIpynnax. XapaKTepUCTHKA 3JIEMEHTOB
MaJbIX U OOJBIIMX MEPUOIOB IO

nx nosoxeHuto B [lepuoanueckoit cucreme .M. Menneneesa

OcHoOBHBIE
Teopuu
XUMUU

VYcTaHOBKa 3aBUCUMOCTH CBOWMCTB XMMMYECKHX BEILECTB OT CTPOCHHUS
aTOMOB OOpa3yIOUIMX HMX XHUMHUYECKHX OJJIEMEHTOB. XapaKTepHCTUKA
BOXHEHMIINX TUIOB XUMHUYECKHUX CBsSI3eéd M OTHOCUTEIBHOCTU 3TOM
tunonoruu. OObsICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa
U CTPOECHMSI KPHUCTAUNIMYECKUX pemeTrok. DopMyanpoBKa OCHOBHBIX
HIOJIOKEHU I Teopuun ANEKTPOJINTUIECKON JUCCOLMAIU U
XapaKTEepPUCTHUKAa B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COeAUHEHHH. POpMyJIMpOBKa OCHOBHBIX IIOJIOKEHUI
TEOPUU XHMMHUYECKOTO CTPOEHHUS OPraHMYeCKHX COEAUHEHUH W
XapaKTEepUCTHKA B CBETE 3TON

TEOpPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIMHEHUN

Baskneiim
e
BelllecTBa
"
MaTrepuaJl
bl

XapakTepucTuka COCTaBa, CTPOCHMs, CBOWCTB, IIOIY4YEHUS U
IIPUMEHEHUs] BOKHEUIINX METAJUIOB U UX COCIMHEHUN. XapaKTepUCTUKA
COCTaBa, CTPOCHMS, CBOWCTB, IOJYYEHUS U INPHUMEHEHHs Ba)KHEMIIHX
HEMETAJUIOB MX COCAMHEHMH. XapakTEpUCTHKA COCTaBa, CTPOECHUS,
CBOMCTB, IIOJIy4YeHUS W  NPHUMEHEHMS  BAKHEWIINX  KIACCOB
YIJIEBOAOPOAOB  MX  NPOM3BOAHBIX  Haubojee  3HAUYUMBIX B
HapOJHOXO35MCTBEHHOM  IUIAHE  MPEACTaBUTENEW.  AHAJIOTM4YHAsA
XapaKTEepPUCTUKA  BaXKHEHIIMX  IMPEACTABUTENEH  JIPYyrUX  KIAcCOB
OPraHWYECKUX COCIMHEHMI: METaHOJIA M ATAHOJIA, CJIOXKHBIX

3(hHUPOB, KUPOB, MBLJI, AJTHJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT
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XuMu4yeck

MH A3BIK U

CHMBOJINK
a

Ucnonb3oBanne B y4eOHOH U mpodecCHOHATBHONW JesTeNbHOCTU
XUMHUYCCKUX TCPMUHOB U CUMBOJIMKH. Hazsanue HU3YYCHHBIX BCUICCTB I10
TPUBHAJIBHOM WJIM MEXIYyHAPOJIHOM HOMEHKIAType M OTpakeHue
COCTaBa d3TUX COCAMHEHUH C TOMOUIbI0 XHUMHUYECKHX (POPMYIL
Ortpaxxenue

XMMHUYECKUX MPOIECCOB C IOMOIIbIO YPAaBHEHUI XUMUUYECKUX PEaKIuil

Brimonaenrne XUMUYECKOTO OKCIICPUMCHTA B IIOJIHOM COOTBCTCTBHUU
C
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npaBwiaMu Oe3omacHocTd. HaOmronenwe, ¢ukcaiuss W ONHCAHUC

XuMHnyeck pEe3yIbTAaTOB MMPOBEACHHOTO SKCIIEPUMEHTA

ui Xummueckasi HHQOpMaIust

IKCIepuMe [IpoBeneHue caMOCTOATENBHOIO TMOMCKAa XMMHUYECKOH HHpopMmanuu c

HT WCTIOJIb30BaHUEM pa3IUIHBIX HCTOYHHUKOB. Hcnons3oBanue
KOMITBIOTEPHBIX TEXHOJOTHM JIs1 00paboTKM M mepelayd XUMHUYECKOH
nHPOPMAIINY U €€ TIPEICTABICHHUS B pa3IHYHbIX (popmax
Pacuets! o xuMuueckuM (opmysiam U ypaBHEHUSIM
VYcraHOBKA 3aBUCHMOCTH MEXJIYy KadeCTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMU XMMHUYECKMX OOBEKTOB M IPOLECCOB. PelieHne pacyeTHbIX
3a7a4 10 XUMUYECKUM (OpMyJIaM U YPaBHEHHUSIM
[IpoduibHoe 1 npodeccuoHaIbHO 3HAYMMOE COIEpPIKaHue
OObsicHeHnEe XUMUYECKUX SBJIEHUH, MPOUCXOAUINX B IPUPOJIE, ObITY U
Ha  npousBoicTBe.  OmpeneneHue  BO3MOXKHOCTEH — IpOTEKaHUs
XAMAYECKHX TIPEBpalleHHid B pa3nuyHbIX yciuoBusx. CoOmroneHue
HpaBUJI 3KOJIOTMYECKH TPaMOTHOTO IOBEJEHUS B OKpYJXKarolled cpere.
OneHka BIMSHHMS XMMHYECKOIO 3arpsi3HEHUS! OKpY)Karolleld cpelbl Ha
OpraHu3M ueloBeKa U ApYyrue *KuBble opraHu3Mbl. CoOI0AeHNE TPABUIT
0e3omacHOro OOparieHusi ¢ TOPIOYMMU U TOKCHUYHBIMHU BEIIECTBAMH,
nabopaTopHbM oOopynoBaHueM. I[loAroroBka pacTBOpOB 3aJaHHOM
KOHIIGHTpalul B OBITY W Ha TpoW3BOACTBE. KpuTHueckas OIeHKa
JIOCTOBEPHOCTH XMMUYECKOMH
UH(pOpMaLIUK, TOCTYNAIOLIEH U3 Pa3HbIX HCTOYHUKOB

XumMnyeck BbIinonHenne XMMHUYECKOTO 3KCIEPUMEHTa B IOJHOM COOTBETCTBUU C

uid npaBuigamMu OezomacHoctu. Habmiomenue, ¢ukcanus ¥ ONUCaHHE

IKCIepuMe pe3yabTaToB IIPOBEIEHHOTO HKCIEPUMEHTA uHpOopMaLuy,

HT MOCTYIAIIEN
13 Pa3HbIX HCTOYHUKOB

XumMnueck [IpoBeneHue CcaMOCTOSATENBHOIO IOHUCKA XMMHUYECKOH HH(OpManuu

as c

nndopman UCII0JIb30BaHUEM Pa3INYHbIX HCTOYHUKOB. Hcnonb3oBanue

ust KOMITBIOTEPHBIX TEXHOJOTHH IIsi 00paboTKH M Tepenayd XUMHUYECKON
UH(QOPMALIMH U €€ MPEJICTaBICHHsI B pa3InYHbIX opMmax

PacueTnl VYcTraHOBKa 3aBUCUMOCTH MEXJy KaueCTBEHHOH U

1o KOJINYECTBEHHOU

XHMHYECK CTOPOHAMH XHMHUYECKUX OOBEKTOB M IPOIECCOB. Pelienne pacueTHbIX

M 3aJa4 10 XUMUYECKUM (OpMyJIaM U ypaBHEHUSAM

dbopmyaam

"

YPaBHEHH

M

IIpodpunbuoe u OOBbsicHEeHHE XMMHUYECKHX SBICHHH, MPOUCXOAALINX B MPUPOAE, OBITY H
npogeccuoHaIb Ha
HO 3HAYMMOE npousBoJcTBe. OmpeneseHne BO3MOXKHOCTEH MPOTEKaHUS XUMHUYECKUX
cofiepKAHUE OpeBpalleHuid B pa3iauuHblX ycioBusx. CoOmoneHue  npaBuil

9KOJIOTUYECKU TPAMOTHOTO TOBEACHUS B OKpyKaromied cpexpe. OreHka
BJIUAHUA XUMHUYCCKOI'O 3arpsA3HCHUA OKPY)KaIOHIeﬁ Cpcabl Ha OpraHu3M
4yeloBeKa W JApYyrue OkuBble opraHuaMbl. CoONIOJCHHE TpaBHII
O6e3onmacHOro OOparieHusi ¢ TOPIOYMMU U TOKCHUYHBIMHU BEIIECTBAMH,
nabopaTopHbIM 00OpyJOBaHuEeM. [lOATOTOBKAa pacTBOPOB 3aJaHHOM
KOHIIGHTpal B OBITY M Ha TNpou3BOAcTBE. KpuThueckas OIEHKa
JIOCTOBEPHOCTH XMMHYECKOH WH(OPMAIIUK, MOCTYMAIONMICH W3 Pa3HbIX
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HCTOYHHUKOB
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5.Kontpoar M oOmEHKa pe3yJabTAaTOB OCBOEHHUsI 00IIe00pa30BaTeIbHONH Y4eOHOM

AUCHUITINHBI Xumus

Pe3yabTarhl 00yyeHus DopMBbI U
(ocBOEHHBIC YMEHHS, YCBOCHHbIE MeTOo/bI
3HAHMA) KOHTPOJIA
U OLIEHKHU
pe3yjabTaTt
OB
o0yueHust
Ha3bIBaTh M3YYEHHBIE BEIIECTBA MO «TPUBHAIBHOW» WIIN IPAaKTHYECKHE
MEKTyHapOAHON 3aHITUA
HOMEHKJIATypaM;
OIIPEAEIATh BAJEHTHOCTh U CTENEHb OKHUCICHUSI XUMUYECKUX 3JIEMEHTOB, MIPaKTUYECKUE
TUINl XUMUYECKOUN CBSI3M B COCIMHEHMSX, 3aps] MOHA, MPOCTPAHCTBEHHOE 3aHATHS,
CTPOEHHME MOJIEKYJI, TUIl KPUCTAIJIMYECKON PEIIETKH, XapaKTep cpeibl B nabopaTopHbIe
BOJHBIX pacTBOpax, OKHUCIUTEIb W BOCCTAHOBHUTENb, HAIpPABJICHHE paboThl,
CMEIICHUSI PABHOBECHS IOJI BIMSHUEM Pa3IUYHBIX (DaKTOPOB, U30MEPHI U TECTUPOBAHUE
TOMOJIOTH, IPUHAJIEAKHOCTh BELIECTB K Pa3HbIM KJIaCCaM HEOPTaHUYECKUX
Y OPraHUYECKUX COEIUHEHMI; XapaKTep B3aUMHOI'O BIUSHUS aTOMOB B
MOJIEKYJIaX, TUIbl PEAKIIMI B HEOPraHMYECKON M OPraHNYeCKON XUMHH;
XapakTtepu3oBaTh JJIEMEHTBI MO HX MoyoxeHuto B llepuoguueckoit nabopatopH
cucreme J[.M. MennaeneeBa; oOmue XHMMHUYECKHE CBOMCTBA METAJUIOB, 13(S
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OpPraHUYEeCKUX paboThI
COCIMHEHMM; CTPOCHME U CBOWCTBA OPraHWYECKMX COEIMHEHHU
(YyrneBogopoJoB, CIUPTOB, (DEHOJIOB, aTbAETUAOB, KETOHOB, KapOOHOBBIX
KHCJIOT, aMUHOB,
aAMUHOKHCJIIOT U YIJIEBOJOB);
OOBSICHATh  3aBUCHUMOCTb  CBOMCTB ~ XHMHYECKOTO  DJE€MEHTa | KOHTPOJIbHAS
o0pa30BaHHBIX MM BEIIECTB OT moyiokeHus B [lepuommueckoi cucreme pabora,
J.1. MeHnneneeBa; 3aBUCUMOCTb CBOMCTB HEOPraHUYECKHUX BEILECTB OT UX 71a00paTOPHEI
COCTaBa U CTPOEHUS, IPUPOAY XUMHUECKOH CBSA3H, 3aBUCUMOCTh CKOPOCTH eu
XMMHUYECKOH peakiuu OT  Pa3IUYHBIX  (PAKTOpOB, PEAKLMOHHOM IIPAKTHUYECKHE
CIIOCOOHOCTH OPTaHUYECKUX 3aHATHUS
COEIMHEHUH OT CTPOEHHUS UX MOJIEKYJI;
BBITNIOJHATh XUMUYECKMM HKCIEPUMEHT [0 paclO3HABAHUIO nabopaTopH
BAKHEHNIINX 13
HEOPraHWYeCKUX M OPraHWYeCKUX BEUIECTB, IOIYUYEHHUIO paboThI
KOHKPETHBIX BELIECTB, OTHOCALINXCS K U3YUYEHHBIM
KJIaCCaM COEIUHEHUN;
MIPOBOAMTDH PACUEThI 10 XUMUYECKUM (HOpMyTiaM U yPaBHEHUSIM PEaKIIHii; MIPaKTUYECKHE
3aHATHUS
OCYIIECTBISATh CAMOCTOSATENbHBIA TOUCK XUMHUYECKOW HH(pOpMaIuu ¢ CaMOCTOSTENbH
WCIIOJIb30BAaHUEM PA3IUYHBIX HCTOYHHKOB (CIPABOYHBIX, HAYUYHBIX H ast pabota

HAYYHO-TIONMYJISIPHBIX W3JaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypcOB
HNHTepHeTa); MCmoyib30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH TSI 00pabOTKH
u

nepesayr XuMud. HHGOPMAIUH U €€ TPEJICTABICHHS B PAa3JIMYHbIX (hopMax;
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HUCIIOJIB30BAaTh HpI/IO6peTeHHHe 3HaHHUA W YMCHHA B HpaKTquCKOﬁ
JACATCIBHOCTU H HOBCGI[HGBHOﬁ KHU3HU. i1 ITOHHMMaHHA r100aIbHBIX
HpO6J'I€M, CTOAIIUX nepena YCJIIOBCUCCTBOM: OKOJIOTHYCCKUX,

WHIMBUTyaJIbH
BIC TBOPUYCCKUE
3agaHus web-

SHEPreTUUECKUX U CHIPbEBBIX quest, mini-
TIPOCKTHI
OOBSICHEHUS] XUMUYECKUX SIBIICHHUH, TPOUCXOIAIINX B IPUPOE, OBITY U Ha WHJIUBUyalIbH

IMPONU3BOACTBE, JKOJIOTHYECCKHU TI'PaMOTHOI'O ITIOBCIACHUA B OKp}I)KaIOHICﬁ
cpexne.

bI€ TBOPYECKHUE
3a1aHus web-
quest, mini-
MIPOCKTHI
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6. OnleHKka 0CBOEHUS TOCTHKEHUH JJMYHOCTHBIX Pe3yJIbTATOB BOCIMTATEIbHON PadoThI

OneHka JOCTHKEHHMsI OOy4YaroLIMMHCSA JIMYHOCTHBIX pe3ynbraToB (mainee — JIP)
IIPOBOAMTHCS B paMKax KOHTPOJIBHBIX M OLICHOYHBIX IMPOLENYp, IPEILyCMOTPEHHBIX IaHHOU
IIporpammon.

Cnoco0bl KOHTPOJISI Pe3yJIbTATOB M KPHUTEPHH Pe3yJbTATHBHOCTH peaau3aluu

BOCIIMTATEJIbHON PadoThl 00YyYAOIIUXCH AKATEMHUYECKOT0 KOJLIEAKA.

Bun PesynpTar KOHTpOIIA
KOHTPOJIS
BxoaHoii KOHTPOJIb JTUArHOCTHKA CHOCOOHOCTEW W
HWHTEPECOB

oOyJaronuxcsi(TeCTUpOBaHUE,
AQHKETUPOBAHUE, COIMOMETPHS, OIPOC).

Texkyumuii KOHTPOJIb nearoruieckoe HaOII0JIeHUE B IPOIECCe
MIPOBEJICHUS] MEPOITPUATHI, TTEJarOTHMUYE€CKUN
aHaJIM3 TBOPYECKUX pPAOOT, MEPONPUATHIA
oOyygaronuxcsi, (GopMUpOBaHUE € aHAIU3
nopTdoano 00yJaroIerocs; HCIOJTHEHNE
TEKYIIel OTYETHOCTH

HroroBbrii KOHTPOJIb aHaJIn3 OCATCIIbHOCTH

Kommniexke kpuTepueB OLIeHKH JJUYHOCTHBIX Pe3yJIbTATOB, 00y4alOLUXCH:

. IeMOHCTpALWs HHTepeca K Oyayimeit mpodeccun;

_ OILICHKA COOCTBEHHOTO TIPOABMKEHHS, THYHOCTHOTO PA3BHTHS;

. NIOJIOKUTeNbHAS JIMHAMHKA B OPraHM3allMd COOCTBEHHOH y4eOHOM esTeIbHOCTH IO
pe3yJibTaTaM CaMOOIIEHKH, CaMOaHalln3a U KOPPEKLUHU €€ Pe3yIbTaToB;

. OTBETCTBEHHOCTb 3a pe3ynbTaT Yy4yeOHOW JEeATeNbHOCTM MW  TOJATOTOBKU K
npodeccuoHaNbHOM NesTeIbHOCTH;

_ IIPOSIBIICHHE BBHICOKOIPOMECCHOHAIBHON TPYI0BOil aKTHBHOCTH;

quacme B HCCJIEIOBATENLCKOM U MPOEKTHOM padoTe;

_yuacTHe B KOHKypcaxX NpoQecCHOHATBHOr0 MAacTepCTBA, ONMMIMAAAX 110 MPOQeccuy,
BUKTOpPHHAX, B MIPECAMCTHBIX HCACIIAX,

. COOMIONICHNE  STHUECKUX HOpM OOIIEHUS TPH B3aMMOACUCTBHM C OOyYarOUIMMMUCH,
npenoaaBaTeJIAIMu, pPyKOBOAUTCIIAMUA MPAKTUK,

:‘KOHCTPYKTI/IBHOG B3aI/IMOl[eI>'ICTBH€ B y‘-Ie6HOM KOJIJICKTHUBE,

. ICMOHCTPAIUS HABBIKOB MEXKINIHOCTHOTO JIOBOT0 OOIICHHNS, COIUATBLHOrO NMHUIIKA;

. TOTOBHOCTh K O6H_[€HI/IIO n BSaI/IMO,Z[eI;'ICTBI/IIO C JIIOAbMH CaMOI'o pa3Horo cCraryca,

3THI/I"ICCKOI\/'I, pCHHFHOSHOﬁ IIPUHAAJICKHOCTHU U B MHOFOO6pa3HLIX O6CTO5ITCJILCTB3X;
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~ chOPMHUPOBAHHOCTH TPAXKTAHCKON TIO3HUIIAN; YIACTHE B BOTOHTEPCKOM JBIIKCHHM;

_ IPOSIBICHHE MHPOBO33PEHUECKMX YCTAHOBOK HA FOTOBHOCTH MOJOMBIX JIOEH K padoTe
Ha Onaro OTeuecTBa;

_ IPOSIBIICHHE MPABOBOIl AKTHBHOCTH M HABBIKOB NMPABOMEPHOTO MOBEICHHS, YBAKCHUS K
3aKoHy;

“orcyrctBHe (DAKTOB MPOSBICHWS HACOTOTHH TEPPOPH3MA M SKCTPEMH3MA  CPEH
o0yJaronmxcs;

_OTCYICTBHE  COLMANBHEIX KOH(MIMKTOB CpeId OOYYAIOIIMXCS, OCHOBAHHBIX HA
MEKIIMYHOCTHOM, MEXKPEIIUTHO3HON TTOYBE;

_yyacTHe B peanM3alMM IPOCBETHUTEIbCKHX IPOrPAMM, IOHCKOBBIX, BOGHHO-
UCTOPUYECKHX, KPAaeBEAUECKUX OTPsIaX U MOJIOJEKHBIX O0ObEAMHEHUIX;

_ I06POBONBUECKHE HHUIHATHBBI 110 TIOANEPKKH HHBAIMIOB U IPECTAPETIBIX TPAXKIAH;

. TIPOSIBIIEHHE DKOJNOTHYECKOH KYJIbTyphl, GEPEXKHOTO OTHOLICHHS K DOXHON 3eMIe,
npUpOAHBIM OoratcTBam Poccun u Mupa;

_ ICMOHCTpALMS YMEHHil ¥ HABBIKOB PasyMHOTO INPUPOONOJIb30BAHMS, HETEPIIMMOIO
OTHOLIEHUS K IEUCTBUAM, IPUHOCAILUM BPEJl DKOJIOTUH;

_ IEMOHCTpAINs HABBIKOB 3J0pPOBOr0 00pa3a >KH3HM M BBICOKHIl YPOBEHb KYJIbTYpbI
3JI0POBBSI 00YYAIOIIUXCS;

. TpOSIBIIEHHE KyIbTYphl MOTpeOIeHHs MHQOPMALMH, YMEHHH M HABBIKOB IONB30BaHHS
KOMITBIOTEPHON TEXHHMKOW, HABBHIKOB OTOOpa W KPUTUYECKOTO aHajau3a MH()OpMAIUH, YMEHHUS
OpPUEHTHPOBATHCS B UHPOPMAILIMOHHOM IIPOCTPAHCTBE;

_ yuacTHe B KOHKypcax Hpo(heCCHOHATBHOIO MACTEPCTBA H B KOMAHIHBIX IPOEKTAX;

. IIPOSIBJICHHE SKOHOMHYECKOH U (DMHAHCOBOM KyJIBTYPHI, SKOHOMHYECKOI IPAMOTHOCTH a

TaK)XKe COOCTBEHHOI aIeKBATHOM MO3UIMM [0 OTHOLIEHUID K COLUAIbHO-3KOHOMUYECKOMN

JIEUCTBUTEIHLHOCTH.
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