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1.INOACHUTEJIBHASA 3AIINCKA

VYyeOubiii npeamer «XuUMHsSD» H3ydaeTcs B 00Ieo0pa3oBaTebHOM IIHKIIE
yuebHoro mana OIIOIl CIIO mo cneumansHoctu 23.02.01 «Opranuzanus
NEePEeBO30K M yMpaBlIeHUE Ha TpaHcmopTe» (1o BUJaM) Ha 0a3e OCHOBHOTO OOIIETro
00pa3oBaHus ¢ OJYYeHHUEM cpearero obiiero oopazosanus (ITIICC3).

Pabouast mporpamMmma ydueOHOro npeamera « XuMus» pazpaboTaHa Ha OCHOBE
TpeOOBaHMIA:

denepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIAApTa CPEIHETrO
obmero odpazoBanusa (paee — GI'OC COO); paboueit mporpaMMbl BOCTIUTAHUS U
denepaidbHbIX  TOCYJAPCTBEHHBIX  0Opa30BaTENbHBIX  CTAaHAAPTOB  CPEIHETO
npodeccuoHanbHoro  obpaszoanuss  (O®I'OC  CIIO), npenbsaBISIEMBIX K
dbopmupoBanuio o6mmx komrereHuid (OK) u mpodeccroHaabHBIX KOMITETEHIIUN
(ITIK); ¢ yueroM mnpumepHOi paboyell mporpaMMbl CpEeIHETO 00IIEero 00pa3oBaHuUsl,
onoopennont ®enepanbHbiM YMO no o0memMy oOpazoBannio ®I'BOY «MHcTUTYT
cTpaTeruu pasButus obOpaszoBanus PAO» mporokon 7/22 ot 29.09.2022 roma s
peanu3aiu  CpeIHero ooOmiero oOpa3oBaHuss U Ha OCHOBe Paboueil mporpaMmbl
Bocniutanus. PopmupoBanue o0mux kxomnereHiui (OK) m mpodeccrnonanbHbIX
komrierennuii (I1K) ompenensiercss TpeboBanusimu GI'OC CIIO ¢ opueHTHpOM Ha
«Konuenuuio mnpenojaBaHus oO0HIE00pa30BaATENbHBIX JUCHUILUIAH C  y4e€TOM
mpoeCCHOHANbHON HAMPABJICHHOCTH TMPOTPaMM CpPEIHEro Mpo¢eCcCHOHATBHOTO
oOpa3oBaHus, peaJln3yeMblX Ha 0a3e OCHOBHOIO 0OIIEero 0Opa30BaHUY,
YTBEPKJACHHOU pacriopsbkeHueM MunuctepctBoM npocsetnieHus PO ot 30.04.2021r.
Neo P-98.

[Tporpamma yueOHOTO TIpenMeTa « XHMHSD 00CCIICYHBACT BBIITYCKHUKA

—  ¢dopMupOBaHUE MUPOBO33PEHUS U OOIICH KYJIbTYPHI YEJIOBEKA.

—  JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3I0POBBIO H
MIPUPOTHOU CPETIE.

—  TIO3HAHWE MPHUPOJIBI M B MATEPUATHHOM KU3HU 00IIECTBA.

—  OpPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX IpoOIeMax,

CBSA3aHHBIX C XUMHUEH.



—  KPUTHUYECKH OCMBICIIMBATh HWH(OpPMALMIO U MNPUMEHATH €€ I
IIONIOJIHEHUSL 3HAHWM, PELIEHUS HUHTEIUIEKTYalbHbIX W JKCIIEPUMEHTAIbHBIX

HCCICAOBATCIIBCKUX 3a1a4.

OO01as xapakTepuCcTHKA Y4eOHOro npeamera « XumMus»

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT ocoOyro pojb B
COBPEMEHHOW IIMBUJIM3AIIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHalIbHON KyJIbTypbl. OHa
BHOCHT CBOW BKJaJ B (OPMHUPOBAHHUE PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, B
CO37laHME IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHpPE KaK O €IUHCTBE
OPUPOABl U YEIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUHM Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOIIErO0 MHPA, OCO3HAHMUS B3aUMOCBSI3H MEKIY
CTPOEHHMEM BEILLECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIaCTMU IPUMEHEHUSI.

TecHO B3aMMOAEUCTBYS C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUs CTajla
HEOTHEMJIEMOM YacThIO MHUPOBOW KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO
Tpyda M JKU3HM KaXJIoro ujeHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3MJATENIbHAs, KAaK HAayKa BBICOKMX TEXHOJIOTMM HANpaBJII€HA HA PEIICHHE
rno0anbHBIX MPOOJEM YCTOWYMBOILO pa3BUTHUS 4YEJIOBEYECTBA —  CBHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBerctBum ¢ oOmmmu nensimu u npuHiunamua COO copepxaHue
npeamera  «Xumus»  (0a30BBI  ypOBEHb ~ M3yUCHHS)  OPUEHTHPOBAHO
MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO MTOATOTOBKY 00y4arouIuxcsi, HEOOXOIUMYIO
UM JUIs BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIICIIHOTO BKIIOUYEHHS B
KU3Hb COIMYMa, IPOJOJKEHUsI 00pa30BaHus B Pa3IMYHbIX 001aCTIX, HE CBSI3aHHBIX
HEMOCPEACTBEHHO C XUMHUEM.

CocrapisiomuMu  npeaMera  «XHMHS»  SBISIOTCS  0a30BbIe  KYpPChl —
«Opranuveckas xumusi» u «OOmas W HeopraHuyeckass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsl, KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHWM TI0 HEOPTAaHMYECKOW XWMHUHU (C BKJIIOYCHUEM 3HAHWM M3 OOIIeld XWMHUU) U
opranndyeckon xumuu. POpMHUpOBAHUE JAHHOM CUCTEMbl 3HAHUN IIPU U3YYECHUU

npeamMceTa o0OecreynBaeT BO3MOKHOCTh pPacCMOTPCHHA BCETO MHOFOO6paSI/IH BCIICCTB



Ha OCHOBE OOIIMX MOHSATHUH, 3aKOHOB U TEOPHI XUMUH.

Crpykrypa conaepxaHusi KypcoB — «Opranuueckass xumus» u «O0mas u
HEOpraHuyecKass XuMus» c(GOpPMHUpPOBaHAa B IPOrpaMME HAa OCHOBE CHUCTEMHOTO
NOAX0/JAa K M3YyYEHHIO Y4YeOHOro wmarepuaga U OOyCIIOBJIEHA HCTOPUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHHUM HA ONpPEEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B Kypce OpraHM4YeCKOM XHMMHHM BEUIECTBA pPACCMATPUBAKOTCA HA ypPOBHE
KJIACCUYECKOM TEOPHUHM CTPOCHUS OPTaHWYECKUX COCAWHEHHMM, a TaKKE€ Ha YpPOBHE
CTEPEOXUMHUYECKUX U NIEKTPOHHBIX MPEICTaBICHUN O CTPOCHUH BelecTB. CBeaeHUA
00 M3y4yaeMbIX B Kypce€ BEIIECTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB O
CIIOXHBIX OHMOJIOTMYECKH AaKTUBHBIX cOoequHeHuH. Ilox HOBBIM yriom 3peHHus B
npeaMere «Xumus» 0a30BOro ypoBHS paccMaTpUBAETCA TEOPETUUYECKUI MaTepual U
(aKTOJOTMYECKUE CBEJAEHUST O BEUIECTBAX W XHMMHUYECKOW peakuuu. Tak, B
YaCTHOCTH, B Kypce «OOmiasi U HeopraHudecKas XHMHUS» OOIIETEOPETUYECKUX U
METOJI0JIOTUYECKUX TO3ULUHN, TIy0XkKe MOHATh MCTOPUUYECKOE U3MEHEHHE (PYHKIMN
3TOr0 3aKOHA — OT 00001aroIIEel 10 0OBSICHSIOIEH U TPOrHO3UPYIOLIEH.

EnuHas cucrema 3HaHMNM O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUM,
CBOMCTBaX M NPUMEHEHHMM, & TAKKE€ O XMMHUYECKUX PEAKUUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX IPOTEKAHUS JOIOJIHAECTCS JIEMEHTAMM COIEPIKAHUS, UMEIOIIUMU
KyJbTYpOJIOTHUECKMA M TNPUKIAIHOW XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT
MMOHMMAHUIO B3aUMOCBSI3W XMMHUHU C APYTMMHM HAayKamH, pPacKpbIBalOT €€ poib B
NO3HABaTEJIbHOM W  MPAKTUYECKOW JEATEIbHOCTH YEeJIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXEHUS K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPUU M MPAKTUYECKUX
NpWIOKEHUN XUMHUH. B 11enom coaepkanue yueOHOro npeaMera «XuMus» JTaHHOTO
YPOBHS ~ W3YYEHHMs]  OPHUEHTHUPOBAaHO Ha  (HOpMHpOBaHHE Yy  ydaluxcs
MHUPOBO33PEHYECKON OCHOBBI [JIsi TMOHUMaHUS (PUIOCOPCKUX HIEH, TaKUX Kak:
MaTepUalbHOE  €AMHCTBO  HEOPraHMYECKOr0 M OPraHU4ecKoro  Mupa,
OO0yCIIOBJICHHOCTh CBOMCTB BEILIECTB MX COCTaBOM U CTPOCHHEM, MO3HABAEMOCTb
IIPUPOJAHBIX SBJIICHUM IIYTEM OKCIEPUMEHTAa W PELICHUsS IPOTUBOPEYUH MEXKIY
HOBBIMU (DaKTaMU U TEOPETHUYECKUMH MPEINOChUIKAMU, OCO3HAHUE POJIM XHMHUHU B

PELIEHUH KOJIOTUYECKUX MpoOJieM, a Takke MpodsieM COepeKeHUs] SHEPreTUYECKUX



pPECYPCOB, CBIPbs, CO3LAHUSA HOBBIX TEXHOJOTUM U MAaTEPUATIOB.

B nnane pemeHnss 3amad BOCHMTAHHWS, pPa3BUTHA M COLMAIM3ALMHU
oOyyaromuxcs MPUHATBIE IPOrpaMMON IMOAXOJbI K OINPEAEICHUIO COJAEPKaHUS U
NOCTPOCHUS  TpeaMeTa  MpeAycMaTpuBarOT  (OPMHUpPOBAHUE Yy  y4alIUXcs
YHHUBEPCAJIbHBIX YU4EOHBIX JEHCTBHM, UMEIOMNUX 0a30BOE 3HAUECHME JJISl PA3IMYHBIX
BUJOB JIEATEIBHOCTU: PpEIIEHUs MpodsieM, IOMCKa, aHaiau3a U o0paboTKu
uHbOpMaIlMK, HEOOXOAUMBIX JJIsi MPHOOPETEHUS ONbITa MPAKTHYECKOM H

HCCJ'IGI[OB&TCJILCKOIZ ACATCIBHOCTH, BaHHMaIOHICﬁ BaKHOC MCCTO B IIO3HAaHHNH XUMHUH.

MecTo y4yeOHOro npeamMera B y4eOHOM IIAHE.

B npodeccronansHbix 00pa3oBaTEIbHBIX OPraHU3AIUAX, PEATU3YIOIIUX
o0pa3zoBaTEeIbLHYIO MPOrpaMMy CpeHEro oO1ero o0pa3oBaHus B Mpeeaax OCBOSHHs
OIIOIT CIIO nHa 6a3e ocHOBHOro oOIIEro oOpa3oBaHusA, y4yeOHasl JAUCIUILUIMHA
«Xumus» u3ydaercs B o01eoopazoBaTenbHoM 1ukie yueobnoro miana OIIOIT CITO
Ha 0a3e OCHOBHOIro o0OmIero oOpa3oBaHUsi C TMOJY4YEHUEM CPEIHEro OOIIero
obpazosanus (ITIICC3)

IIpu ocBoenun cnennanbHOcTe  CIIO  cOnNMaNBHO-3KOHOMHYECKOTO
npoduiss, KOTopoMy oOTHOcuTcs crenranbHOCTh 23.02.01 «Opranuzanus
NepeBO30K M YNpaBjeHHWe Ha TpaHcnopTe (M0 BUAAM)», Y4YeOHBIM MpeaMeET
«Xumus» uzydaercs Ha 0azoBoM ypoBHe PI'OC cpeanero oOmiero oOpa3oBaHus U
SBJIIETCS] YY€OHBIM MPEIMETOM 00s3aTeNbHOM MpeaMeTHo obnactu «buoaorus u
Xumus». B yueOnbix mnanax IIIICC3 yueOHbli npeamer «XuMHSD» BXOJWT B
COCTaB OOIMMX YYEOHBIX AUCHUIUIMH W3 00s3aTEIbHBIX MPEIMETHBIX OO0JacTeu
®I'OC cpennero o61ero o6pa3zoBaHus.

Hacrosiiass mporpamma paccuutana Ha 50 9 oOs3aTelbHON ayJauTOPHOU
Harpy3ku. Pabouas mporpamMma mnpegHa3HaueHa, B TOM YHWCJE IS peau3aiuu
MHKJTI03UBHOTO 00yueHus B pamkax ocBoenus [1IICC3.

Ilnanupyemble pe3yJbTaThl 0CBOECHHS MpeAMeTa:
B mnpakTtuke mpenonaBaHuWs XUMHH TIPU ONPEACICHUU COJAEPKATEITHHOU

XapaKTCPUCTUKHU ueﬂeﬁ HU3ydYCHUA MPCAMCTAa HaIllPaBJICHHUEM HCpBOCTGHCHHOﬁ



3HaYUMOCTU TPAJAULMOHHO MPHU3HAETCS (POPMHUPOBAHME OCHOB XMMHUYECKOW HAYKU
KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTHUUECKOM IeATEeIbHOCTH YeIOBEKa
Y KaK OJTHOrO U3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. COTrJIaCHO JAHHOW TOYKE 3PECHUS
IJIaBHBIMU LIETISIMU U3YYEHUS TIpeIMeTa « XHMHS» Ha 0230BOM YPOBHE SBIISIFOTCS:

—  ¢dopMHpOBaHHE CHUCTEMBl XUMHUYECKHX 3HAHUH KakK BaKHeHIen
COCTAaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTUHBI MHUpPaA, B OCHOBE KOTOPOM JieXkKaT
KJIFOUEBbIE MOHATHUSA, (PyHIAMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUHU, OCBOCHHUE S3bIKA
HAayKHd, YCBOGHME U  I[OHUMAHUWE  CYIIHOCTH  JIOCTYNHBIX  00O0OIIEeHUN
MHPOBO33PEHYECKOTO XAPAKTEPa, O3HAKOMJIEHME C MCTOPHEM HUX pPa3BUTUA H
CTaHOBJICHUSI;

— ¢opMHpOBaHHE U paA3BUTUE TMPEACTABICHUA O HAyYHBIX METO/AaX
MO3HAHUA BEIIECTB M XHUMHUYECKUX PEAKIUH, HEOOXOAMMBIX ISl HPUOOPETEHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEUIECTB U XUMHUYECKHUX SIBICHUW, UMEIOLINX
MECTO B IIPUPOJE, B IPAKTUUECKON ¥ OBCEIHEBHON KU3HU;

—  pa3BUTHE YMEHHM U CIOCOOOB JESATENBHOCTH, CBSI3AHHBIX C
HAOJII0JIEHUEM U OOBSICHEHHEM XMMHMUYECKOTO HKCIEPUMEHTA, COONIOACHUEM MPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsany ¢ stum comepkarenbHas XapakTEpUCTHKA LEJIEU U 3a7a4 U3YYEHHS
IpeaMeTa B NMPOrpaMMe YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
IPUOPUTETAMU B CUCTEME 00I1Iero cpeHero oopasoanusi. CeronHs B MpenoilaBaHuu
XUMHHM B OOJIblIeN cTeneHu OTAAETCA MPENNOYTEHUE MPAKTUYECKOM KOMIIOHEHTE
coJiepKaHusl O0y4Y€HHUs, OPUEHTHPOBAHHOW Ha MOJITOTOBKY BBIITYCKHUKA IIKOJIBI,
BJIA/ICIOIIETO0 HEe HAOOpOM 3HaHWM, a (PyHKUMOHAJIBHON TI'PaMOTHOCTBIO, TO €CTh
cnoco0aMd M YMEHUSMHM AKTHUBHOTO TMOJYY€HUsI 3HAaHUH M TPUMEHEHUS UX B
peaNbHOM XKU3HU JJIS1 PEIICHUS IPAKTUYECKUX 3a1a4.

B o10¥ ¢BsA3M npu U3ydeHUU Npeamera « XMMHs» JTOMUHUPYIOLIEe 3HAYCHUE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

—  ajanTanys 0OyYaromMXcs K YCIOBUSM JUHAMHUYHO Pa3BUBAIOIICTOCS
Mupa, (HOpMUPOBAHHE HWHTEIUICKTyaIbHO pPa3BUTOM JUYHOCTH, TOTOBOM K

caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIIBHOMY MPHUHSITHIO TPaMOTHBIX



pEIIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

—  ¢opMmupoBaHHe Yy OOYYaIOMIMXCA KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETCHIIN), HMMEIOMIMX YHHUBEPCATbHOE 3HAYCHHE [UJISI Pa3IUYHBIX BHUJIOB
NESATEIbHOCTH: pEIIeHUs MpoOJieM, MOUCKA, aHalu3a M o0paboTku MHGOpPMAIINH,
HEOOXOJUMBIX JJIsi TPUOOPETEHUS OMbITA JACSITEIBHOCTH, KOTOPAask 3aHUMAET BaKHOE
MECTO B TO3HAHWW XHUMHUH, a TaKXkKe g OLEHKH C TO3ULUNA DKOJIOTUYECKOM
0e30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHUX MPOLIECCOB HAa OPTaHU3M
YeJI0BeKa U PUPOHYIO CPEey;

—  pa3BUTHE MO3HABATEILHBIX HHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00YYarOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENILHO TPHOOpETaTh HOBBIC
3HAHUS TI0 XUMHHU B COOTBETCTBHH C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIIOIH30BaTh
COBpEeMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHH Ui TMOWMCKA M aHalu3a y4yeOHOU u
HAYYHO-TIOMYJISIPHOM MH(OPMAITH XUMHUYECKOTO COJICPKaHMS,

—  (opMupoBaHue U pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO  MBINUICHUS, HAOMIOAATeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, MPH IJIAHUPOBAHUHU W TPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

—  BOCIHUTaHUE Yy oOyyarommxcs YOeKIEHHOCTH B TyMaHHUCTUYECKOM
HAIPaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJIM B pEHICHUWU IJIOOATBHBIX MPOOIIEM
PaAIMOHAIIBHOTO TPUPOJIOIIOIB30BAHUS, TOMOJHEHUS] HYHEPTeTUYECKUX PECYypCOB H
COXPaHEHHUS TPHUPOTHOTO PABHOBECHS; OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIEHUS K TMPHUPOJIE W CBOEMY 3JI0pPOBBIO, a TaKXKe MPUOOPETEHHS OIbITa
WCITOJIB30BAHUS TIONYYCHHBIX 3HAHWM IS TPUHATHAS TPAMOTHBIX pCEUICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

Ocoboe 3HaueHne JUCITUIUITMHA UMEET NMPU (OPMHUPOBAHUH U PA3BUTHH
OOIIMX KOMIICTEHIIHI:

OK 02. AnanuzupoBath paboyue CUTYyalluu, OCYIIECTBIATh TEKYILIUN U
UTOTOBBIN KOHTPOJIb, OLICHKY U KOPPEKIMIO0 COOCTBEHHOM 1€ TEIbHOCTH, HECTU

OTBETCTBEHHOCTH 32 PE3YJIbTAThl CBOEH PaOOTHI.



OK 04. DddexkTnBHO B3aUMOACHCTBOBaTH M PadOTaTh B KOJUICKTHUBE H
KOMaH/JI€;

OK 05. Ucnonb3oBath HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B
po¢eCCUOHATBHOMN S TEIBHOCTH.

OK 07. CopnelicTBOBAaTh COXPAHEHHIO OKPYXKAIOIIEH CpeIbl,
pecypcocOepeKeHUI0, MPUMEHATh 3HaHUSI 00 U3MEHEHUH KJIMMaTa, MPUHIIUITBI
Oepe)ITMBOTO TPOU3BOICTBA, YH(PEKTUBHO ACHCTBOBATH B UPE3BBIYAHBIX
CUTYaIIHsIX.

B pamkax mporpammbl ydeOHOro mpeameTa OOy4arolMMUCS OCBAMBAIOTCS
JUYHOCTHBIE, METaNpeJIMETHBIC, MPEAMETHbIC Jisi 0a30BOTO YPOBHSI H3yUYCHHS
pe3ynbTaThl B cooTBeTcTBUU ¢ TpeboBanusamu GI'OC cpeanero obiero oopasoBaHus

JINYHOCTHBIE Pe3yJIbTAThI

B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpeE
JUYHOCTHBIX pPE3yJbTaTOB OCBOEHUS MNpeIMeTa «XMMHS» Ha YPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJICIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HaHHE OOYYAIOIMMUCS POCCUMCKON TIpakTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM41€ MOTUBAIIMK K O0YyUECHHUIO;

[[eJICHANPABJIICHHOE pa3BUTUE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha
OCHOBE KJIFOUEBBIX IEHHOCTEN M UCTOPUYECKUX TPAAUIIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMM, MPUCYIIUMHU I€IO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYKUE TPABOCO3HAHUS OKOJOTHYECKON KYyJIbTYphl U CHOCOOHOCTH
CTaBUTh 1IEIM U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMeTa «XHMHS» JIOCTUTAIOTCS B
SIMHCTBE YU4E€OHOU U BOCIUTATEIHLHOU JeaTeabHOCTH OpraHu3aiui B COOTBETCTBHUH
C TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU
U HWIealaMu POCCHUUCKOTO TPaXKJAHCKOTO O0OIIecTBa, MPUHATHIMA B OOIIECTBE

HOpMaMH1 W IIpaBUJIaMH ITOBCACHUS, CHOCO6CTBYIOHH/IMI/I mpooeccaM CaMOITO3HAHMA,
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CaMOPa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH O0yJaFOIIHXCA.

JIMYHOCTHBIE PE3YyJbTaThl OCBOCHMS TMpeameTa «XHMHSD» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OMbBITA IIO3HABATEIBHOW M TPAKTHUUYECKON JEATEIIbHOCTH
OOy4JaroIMXCcs M0 pealn3allii NPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1. I'pakaaHCcKOro BOCIMTAHUSA:

OCO3HaHUS 00YYaIOIMUMHUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00S3aHHOCTEH,
YBOXKEHUSI K 3aKOHY U IIPABOIOPSAJIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JACATEIBHOCTH TMPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEIICHUM YYEOHBIX U TMO3HABATEJBHBIX 3aj/lad, BBIMOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUCOHOU JI€SITEIHHOCTH;

2. IIaTpuOTHYECKOTO BOCIIMTAHMS:

IIECHHOCTHOTO OTHONIIEHUS K HWCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUH;

YBaXCHHS K IIPOIIECCY TBOpUYECTBAa B OOJACTH TEOPHUU M TPAKTUUYECKOTO
MPUMEHEHUS XUMHUM, OCO3HAHUSI TOTO, YTO JOCTHXKCHUSI HAyKH €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN,  KPOIOTJIMBBIX  DKCIICPUMCHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M T[I03HABaTEJIbHBIX MOTHBOB B TOJYYEHHU M TOCIEAYIOIIEM
aHajau3e WMH(pOpMamuM O TEPEIOBHIX IAOCTHIKCHHUSX COBPEMEHHON OTCUYCCTBEHHOM
XHMHU,

3. lyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CITIOCOOHOCTH OLICHMBATh CUTYallUM, CBSI3AHHBIC C XUMHUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIC

HOPMbI 1 ICHHOCTH,
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TOTOBHOCTH OIICGHHWBATh CBOE TIOBEICHHE W TIOCTYNKH CBOUX TOBAPHIIECH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUM ATHUX
MOCTYTIKOB;

4. ®opMHpPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAHMS IIEHHOCTEH 3J0pOBOr0 M 0Oe30MacHoro ooOpa3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3710POBBIO;

coONoficHUs TMpaBuil Oe30macHoro oOpalieHuss C BeIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHUMAaHUS IIEHHOCTH TMPaBWJI WHIWBHAYAIHHOTO M  KOJUICKTUBHOTO
0€30I1acHOr0 TIOBEJICHUS B CHUTYaIlUsSIX, YIPOXKAOUIUX 3J0POBBIO U JKU3HH JIIOJICH;
OCO3HAHMS TIOCIEACTBUNA W HENPHUIATHS BPEIHBIX MPUBBIYEK (yMOTpeOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5. TpyaoBoro BOCIMTAHUA:

KOMMYHUKATHBHOM  KOMIIETGHTHOCTH B  Y4eOHO-HCCIEAOBATEIbCKOM
JeATEeIIbBHOCTH, OOIIIECTBEHHO IOJIE3HOM, TBOPUYECKOM U JIPYTUX BUJIAX JEATCIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PCIICHWH TPAKTHYECKHX 3aad
COITMAJILHOM HAIIPaBICHHOCTH (B paMKax CBOETO KJIacca, IITKOJIbI);

UHTEpeca K MPaKTHUYECKOMY M3YUYEHUIO TTPOGeCcCHi pa3IuyHOro pPojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXCHHS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYIOBOH JIEITEIIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYyJIBHOW TPaeKTOPUHU
oOpazoBaHus, Oyayiei npodeccuu u peann3anui COOCTBEHHbIX JKU3HEHHBIX JIAHOB
C yu€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XWMHH, HHTEPECOB U
noTpeObHOCTEM 00111eCTBa;

6. IK0JIOrH4ecKoro BOCIUTAHMUS

DKOJIOTUYECKU IIEJIECO00Pa3HOTr0 OTHOIICHHS] K MPUPOJE, KaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU HA 3EMIJIC;

MMOHUMAaHHUS TJ00aJIbBHOTO XapakTepa SKOJIOTHYSCKHX MPOoOJIeM, BIHSHUS

HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;
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OCO3HAHUS HEOOXOMWMOCTH WCTOJb30BaHUS JOCTHKEHUN XUMHH  JIJIS
pELICHUsI BONPOCOB PAMOHAIIBHOTO IMMPHUPOIOIOTIb30BAHUS;

AKTUBHOTO HENPUATUS JCHUCTBUM, NPHHOCIIIMX BpPEd  OKPYXKarOIIEH
MPUPOJIHOM Cpelie, YMEHHUS MPOTHO3UPOBATh HEOJArOMPUSITHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJW4Usl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYpHI,
ONBITA AEATEIBHOCTU YKOJIOTUYECKON HANPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMHU B MO3HABaTEIbHOM, KOMMYHUKATUBHON U COIMAJIbHOW MPAaKTUKE, CIOCOOHOCTU
Y YMEHUS aKTUBHO MPOTUBOCTOATH UICOJIOTMU XeMopoOuu;

7. lleHHOCTH HAYYHOTI'O IO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMAaHUSl CHeNU(PUKH XUMHH KaK HayKd, OCO3HaHMS €€ poJld B
dbopMHpPOBaHUU PAIIMOHATLHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUHM LEITOCTHOTO
MpEACTaBICHUSI 00 OKPYXaIoIleM MHpPE KaK O €JUHCTBE MPUPOJAbl M YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHICHHH Tpo0JeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCO0OM 3HAYUMOCTH XUMHUU I COBPEMEHHOM
UUBUJIM3ALNUN: B €€ TYMaHUCTUYECKON HAIPABICHHOCTH M BaXHOW POJIM B CO3aHUU
HOBOM 0a3bl MaTEepUATILHOUN KYJIbTYPbI, PEIICHUHU II100abHBIX TPOOJIEM YCTOMYUBOTO
Pa3BUTHS YEIIOBEUYECTBA — CHIPbEBOM, YHEPIreTUUECKOU, MUIIEBOU U SKOJIOTUYECKOU
0€30MacHOCTH, B PA3BUTUM MEIUIIUHBI, OOECIICUCHUH YCJIOBUM YCIEIIHOTO TPyJa U
AKOJIOTUYECKH KOM(POPTHOM JKU3HU KaXKI0T0 UjieHa 00IIECTBA;

€CTECTBEHHOHAYyYHOM TPAMOTHOCTH: TIOHUMAHMUS CYIIHOCTA METOJIOB
MO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy9aeMble 3HAHUS JUIsl aHaM3a M OOBSCHEHUS SIBJICHUI OKPYXKAIOIIETO MHUpA W
MPOUCXOMSIINUX B HEM M3MEHECHHM; YMEHUs JejlaTh 0OOCHOBAaHHBIC 3aKIFOYCHHS Ha
OCHOBE Hay4HbIX ()aKTOB M MMEIOIIUXCS JTAHHBIX C IIEJIbI0 MOJIYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIL30BaTh XHUMHUYECKHE 3HAHUS JJIA
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perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AeSITEIbHOCTH;

FOTOBHOCTH M CHOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHNUIO, K AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUW IO XUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTAMU;

HHTEpeca K 0COOEHHOCTSM Tpy/Aa B pa3iuyHbIX cdepax mpodeccuoHanbHOM
JIeSITEILHOCTH.

MeTanpeaMeTHbIe Pe3yJbTAThI

MeranpenMeTHbIE Pe3ybTaThl OCBOCHHUS y4eOHOro mpeaMera «XuMHsA» Ha
YpPOBHE CpeHEro o0miero oOpa3oBaHUs BKIIOUYAIOT: 3HAYMMBbIE I (POPMUPOBAHUS
MHPOBO33PEHUS oOydJarommxcs MEXKIUCIUTIIMHAPHBIC (MeXIpeIMETHBIC)
oOllleHay4YHbIE TOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHOW KapTUHBI MHUpA U
crie-1(puKy METOJI0B MO3HAHUS, UCIIOJIb3YEeMBIX B €CTECTBCHHBIX HayKax (Marepus,
BCIIIECTBO, JHEPIHs, SBJICHHE, MPOIECC, CUCTeMa, HAy4YHbIM (AKT, NPUHITHII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeAOoBaHUE, HAOIOJACHUE,
U3MEpPEHHe, OKCIEePUMEHT |  Jp.); YHHUBEpcajbHble yd4eOHBIC JICHCTBUSA
(mo3HaBaTelbHbIE, =~ KOMMYHUKATHUBHBIEC,  PETYJISITUBHBIC), obOecreunBaroIme
dbopmupoBaHue (yHKIIMOHAITBHONM TPAaMOTHOCTH M COITMAJIBLHONH KOMIIETECHIIUH
oOydJarommxcs;  CIIOCOOHOCTh  OOYYaIOImMXCS ~ HMCIOJIB30BaTh  OCBOCHHBIC
MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS W YHUBEPCAIbHBIC YUYCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpenMeTHbIE pe3yJbTaThl OTPaXKalOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUSIMU.

Osnadenue yHUGEpCANbHBIMU YUEOHBIMU NO3ZHABAM EJIbHBIMU OCUCM GUAMU:

1. ba3zoBbIMH JIOrHYeCKUMHU JAeHCTBUSIMHU:

CaMOCTOATENIbHO  (OPMYJIUPOBaTh HM  aKTyaIU3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTpENENATh IENH JeATCIIbHOCTH, 3aJaBasl IMapaMmMeTpbl W KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AEATEIbHOCTU C TOCTABICHHBIMU 1EISIMU;

HCII0JB30BAaThL IIPU OCBOCHHUU 3HAaHUU HpI/IéMBI JJOTMYECCKOI'0 MBIIJICHUA —
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BBIJICTISITh XapPAaKTEPHbIE NPU3HAKW TOHSITUH WU YCTAaHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TMOHATHUS JII OOBSICHEHHS OTACIBHBIX (PAKTOB H
SIBJICHUU;

BBIOMPATh OCHOBAHWMSI W KPUTEPUU [UIS KIacCH(PUKAUA BEIMICCTB U
XUMUYECKUX PEAKIINN;

YCTaHABJIMBaTh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXKIAY HU3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXIeHHUs (MHIYKTUBHBIE, JEAyKTUBHBIC, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH UM TPOTHBOPEUMS] B pPacCMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

IPUMEHSTh B IPOLIECCE MMO3HAHUS, UCIOJIb3YEMBIE B XUMUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJEIH, TPEOOPA30BBIBATH MOJICIbHbBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) DJIEMEHTa, XuMH4Yeckas ¢GopMmysia, ypaBHEHHE XHMHYECKOU
peakiuu — TpU PEHICHUH Y4YeOHBIX TO3HABATEIBHBIX W MPAKTUYECKUX 3ajlad,
MPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPEJCTABICHUS JIS BBISABICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIINA;

2. ba3oBbIMH HCCJIE0BATEIbCKUMM ACHCTBUSIMHU:

BJIQJIETh OCHOBAMHM METOJIOB HAYYHOI'O IO3HAHUS BEUIECTB U XUMHUUYECKUX
peaKIuu;

dbopMyIUpOBaTh LEIU U 3aJ]a4U UCCIICIOBAHUS, UCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYIUPOBAaHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHUS U OCHOBBI JJisi (DOPMUPOBAHUSI THIOTE3bl O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUA U MPOBEACHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAOJIOAaTh 3a XOJI0M
mpoliecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATH €ro  pe3yibTaT, (OPMYIUPOBATH
00001IIeHNsT U BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YyJIhTAaTOB HCCIIECIOBAHUA,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOALIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM UCCIIENOBATEICKOW M MPOEKTHOMN

ACATCIIBHOCTHU, IIPOABJIATD CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIbHOMY IMOHUCKY
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METO/IOB pEUIEHUS NPaKTUYECKHX 3aJad, NPUMEHEHUIO pPa3Ju4HbIX METO/I0B
MO3HAHUS;

3. Ilpuémamu padoTsl ¢ MHPoOpMALHEN:

OPUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX UHGPOpManuu (HAy4HO-
NOMyJIsipHAs TUTEPATypa XUMUUECKOTO COJIEPKaHMsI, CIIPABOYHBIE TTOCOOUSI, PECYPCHI
WUuTepHera), aHanmu3upoBaTh HWHOOPMAIMIO Ppa3IMYHBIX BUIOB U  (GopM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(dbopMynHpoOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOJABI MPHU MOUCKE U
orObope uHpOpMALMKM, HEOOXOAMMON JUIsl  BBINOJHEHHS  y4yeOHBIX  3adad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTHUMalIbHYI0  (OpMy  IpPEICTaBICHUSA
uHdopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH H T. 11.);

WCIIOJIb30BaTh HAay4HBIA SI3bIK B KadecTBE CpeacTBa Npu padoTe ¢
XUMHUYECKON uHpopManueil: NpUMEHATh MeXIpeaMeTHble (¢puznueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaIJISTHOCTH.

Osnadenue yHu6epcanbHbIMU KOMMYHUKAMUGHBIMU 0CUCMEUAMU:

3aJlaBaTh BOMPOCHI MO CYILIECTBY OOCYX AaeMON TeMbl B XOJ€ AUaora u/uiu
JIMCKYCCHUH, BbICKa3bIBaTh UJIeU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNATh C MPE3EHTALMEN pEe3ylbTaTOB I103HABATEIBHOW JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BHITIOJIHEHUU
XMMHUYECKOTO 3KCIEpUMEHTa, MPaKTHYECKOHl paboThl MO HCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajln3ali yueOHOro npoekta u GopMyIupoBaTh BbIBOJIbI MO
pe3ysbTaraM NPOBEAEHHBIX HCCIEAOBAHUN NYTEM COIVIACOBAHUS IO3ULIMN B XOJE
oOCYXXJIeHUsI 1 0OMEHa MHEHUSIMU.

Osnaoenue YHUBEPCATIbHBIMU PECY/IAMUCHbIMU oelicmeuamu:
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CaMOCTOSITENIFHO TUTAHHPOBATh W OCYIISCTBIISTH CBOIO IT03HABATEIHHYIO
NEATCIIBHOCTD, Onpeneisisi e IMeld W 3ajadd, KOHTPOJMPOBaTh H IO Mepe
HCOOXOJMMOCTH  KOPPEKTHUPOBATh TpEAJaracMblii  aJrOpPUTM  JCHCTBUH  TIpH
BBITIOJTHCHHHM YYeOHBIX M HCCJICAOBAaTeIbCKUX 3ajiad, BBIOMpaTh Hauboee
3 PEKTUBHBIA C€HOCO0 HX pEHICHUs ¢ YYETOM TOJYYCHHS HOBBIX 3HAHHH O
BCIIECTBAX U XUMHUYCCKUX PCAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JCSITEILHOCTA HA OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

IIpenmeTHbIE pe3yJIbTATHI

[IpenMeTHble  pe3yabTaThl OCBOCHHS IPOTPAaMMBI  CPEIHEr0  OOIIEero
oOpa3oBaHMsI 1O XWMHH Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI Ha OOECIICUCHHE
NPEUMYILIECTBEHHO  001Ieo0pa3oBaTeabHOM W OOIIEKYJbTYpPHOM  IMOATOTOBKHU
oOyuaronuxcs. OHU BKIIIOYAIOT: Crienu(MUUISCKUe I yIeOHOro mpeaMeTa « X MMHsD»
Hay4YHBIC 3HAHHS, YMEHHUS W CIOCOOBI JCWCTBHU MO OCBOCHHUIO, MHTEPIPETAUU U
peoOpa30BaHNI0 3HAHWM, BHJIBI JICATSIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHHS H
NPUMEHCHUIO 3HAaHWH B Pa3IMYHBIX YYCOHBIX M PEaAbHBIX JKU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XMMHEH. B mporpamme mpeaMeTHbIe pe3yibTaThl MPEACTaBICHBI 10
rojaM H3y4eHHUs.

IIpenmeTHble pe3yJbTaThbl OCBOeHHsI Kypca «OpraHuveckass XuMHS»
OTPaKaIoT:

1) chopmuposannocmo npedcmasienuil: 0 XUMUYECKOHW COCTaBIISIONICH
CCTECTBCHHO-HAYYHON KAapTHHBI MHpA, POJIM XUMHUHU B TIO3HAHHWH SBJICHUH MPUPOIHI,
B (OpPMHUPOBAHMHM MBINUICHHS W KYJbTYpbl JUYHOCTH, ©€ (YHKIMOHAILHOU
I'PaMOTHOCTH, HEOOXOIUMOW IS PEHICHHS MPAKTUYCCKUX 3a7ad M IKOJIOTHUSCKH
000CHOBAaHHOT'O OTHOIICHUS K CBOEMY 3JI0POBBIO U MPUPOTHON CPEJIE;

2) eradenue CUCTEMOM XMMHYECKMX 3HAHUH, KOTOpas BKIIFOYACT:
OCHOBOIIOJIATAIOIIUE MMOHATHUS (XUMUYESCKUI 3JIECMEHT, aTOM, JICKTPOHHAS 000JI04Ka
aToMa, MOJIEKYyJa, BaJICHTHOCTb, JJICKTPOOTPHUIATCIILHOCTh, XHMHYECKas CBS3b,
CTpyKTypHasi ¢dopMmysia (pa3BEpHyTass W COKpalléHHas), MOJIb, MOJIApHAs Macca,

MOJISIpDHBIA  O0BEM, YIJIEPOAHBIA CKeNeT, (PYHKIMOHAJIbHASI TpYyIIa, paauKa,
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W30MEPHsI, U30MEPBI, TOMOJIOTUYECKUAN PsAJl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOI- U
a30TCOJEpKAIIME  COCIUHEHUS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCJIMHEHHUSA); TEOPUU U 3aKOHbI (TEOpUs CTPOCHUs
oprannueckux BemecTB A. M. ByrnepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XHMHHU; MHPOBO33PEHUYECKHE 3HAHMS,
JIekKAIME B OCHOBE TOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBICHUM,
(haKTOJIOTUYECKUE CBEIECHUS O CBOWMCTBAX, COCTAaBE, IOJIYYEeHWH W O€30MMacHOM
WCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
JIESITETbHOCTH YEJIOBEKA,;

3) copmuposannocmv  ymenuil  8vlseNsIMbL  XAPAKTEPHBIC —MPU3HAKU
MOHSATHUM, YCTAaHABIMBaTh WX B3aUMOCBS3b, UCNOIb306aMb COOTBETCTBYIOLIUE
MOHATUS TIPU ONHCAHUM COCTaBa, CTPOECHUS W TNPEBPAIICHUNA OPraHUYECKUX
COCJIMHECHUN;

4)  chopmuposannocms YyMeHUll UCHONBL306ANMb XUMHUCCKYI) CHMBOJIHKY
JUISL COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN)
dbopMya  OpraHMYEeCKHMX BEHIECTB M  YPaBHGHMH  XUMHUYECKHX  PEaKIuid;
u320masIueams MOJEIN MOJIEKYJl OPraHMYECKHUX BEIIECTB ISl WJUIIOCTPALUHM HMX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

5) cgopmuposannocmv  ymenutl  ycmanaeiusamev — TPUHAIIICKHOCTH
M3YyUYEHHBIX OPraHUYECKHX BEIIECTB IO MX COCTABY U CTPOEHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynmne COeIMHEHWH (YIJIeBOJOPOMABI, KHCIOPOJI- U  a30TCOJAEpXKAIHe
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS); Oaséamb WM Ha3BaHUS 110
cucremarnuecko HomeHkiatrype (IUPAC), a Ttakke NOpUBOAUTH TPUBHUATLHBIC
Ha3BaHMsS OT/ACJIbHBIX OPraHUYECKHX BEUIECTB (ATWIICH, MPOINWIICH, AalleTUJIEH,
ATUJICHTJIMKONb, TIULepUH, GeHosa, GopMalabIAerua, areTalblerua, MypaBbHUHas
KHCJIOTA, YKCYCHAasl KUCJIOTa, OJIEMHOBAasl KUCJIOTa, CTEAPUHOBAs KHUCIIOTA, TIII0OKO3a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

6) cpopmuposannocme ymenusi onpedensimb BUIBI XUMUYECKOH CBS3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIE);

7)  cpopmuposanHocmsb yMeHUss NPUMEHMb TIOJIOKEHHSI TEOPUU CTPOCHUS
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oprannyeckux BemecTB A. M. BytnepoBa nnsi oObsICHEHHsS] 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

8) cpopmuposannocme ymenuul xapaxmepuzoeams COCTaB, CTPOCHHE,
bu3MYecKue W XUMUYECKHE CBOWCTBA THUNMUYHBIX MPEJACTABUTEICH pa3IMYHBIX
KJIACCOB OPraHWYEeCKUX BEIECTB (METaH, 3TaH, OSTUJIEH, MNPOIWUJIEH, AaleTUJICH,
oyranuen-1,3, metunOyranues-1,3, O€H301, METaHO], S3TAaHOJ, ATUJICHIJIUKOJb,
TIUIEPUH, (PEeHoJI, aleTaabJeruj, MypaBbUHasi M YKCYCHas KHCJOTHI, TJIIOKO3a,
KpaxmaJ, LeJUTI0103a, aMUHOYKCYCHAsl KHUCIIOTA); ULIIOCMPUpo8ams TeHETHUECKYIO
CBS3b MEXIYy HUMH YpPaBHEHUSMH COOTBETCTBYIONIUX XHWMHUYECKHX PEaKIUi C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

9) chopmuposannocme YMeHUs. Xapakxmepuzoeamso HMCTOYHUKHU
YTJIEBOJIOPOIHOTO ChIPbs (He(PTh, MPUPOIHBIN T'a3, YTOjb), CIOCOOBI UX MEePepabOTKH
U TIPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

10) cghopmuposannocme ymenuii npooOUN BHIYUCICHHUS TI0 XUMHUYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA
pEeaKIMy M0 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

11) chopmuposannocms ymenuil eradems CUCTEMOU 3HAHUN 00 OCHOBHBIX
METO/IaX HAYyYHOT'O TMO3HAHMS, UCTOJIb3YEMbIX B XUMHH TPU W3YYEHUU BEIIECTB U
XUMHUUYECKUX SIBJICHUM (HaOJI0/ICHUE, U3MEPEHHE, DKCIEPUMEHT, MOJCIUPOBAHUE),
UCNONb308aMb CUCTEMHBIE XUMHUYECKHWE 3HAHUS [JIS TIPUHSATHS pElIeHUN B
KOHKPETHBIX KU3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHHUEM;

12) cpopmuposannocmv  ymenuti  cobonodamv  npasuia  NOJIb30BAHUS
XUMUYECKON TMOCynod © 1abopaTopHBIM O00OpYJOBAaHHMEM, a TakKe TpaBHIIa
oOpaIlieHisI ¢ BEIIECTBAMH B COOTBETCTBHUU C MHCTPYKIHMSMH I10 BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB,;

13) chopmuposannocmov ymeHuil NIAHUPOBAML N 6bINOIHIMbG XUMUYCCKUI
OKCIIEPUMEHT (TIPEeBpAIIEHUsT OPTaHWYCCKUX BEIICCTB MPHU HAarpeBaHWH, MOJyYCHUE
ATWICHA W MU3YyYCHHE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTAHUYECKUX BEIECTB,

JieHaTypaiys OCJIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMU OEJIKOB) B COOTBETCTBUU C
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MpaBUIaMHU TEXHUKHU 0€30MacHOCTH MTPU OOPAIICHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000pyIOBaHUEM, NPeOCmasisims Pe3yiabTaThl XUMUUYECKOTO dKCIEpUMEHTa B (opme
3alliCH ypaBHEHUH COOTBETCTBYIONIMX PEAKIUH W opmyruposams BBHIBOIBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

14) cihopmuposannocms ymenuil Kpumuyecku aHatu3upo8ams XUMHUUECKYIO
uH(pOpMaIHIO, TOJIy4aeMylo U3 pa3HbiX uctouHukoB (CMU, UuTtepHeT u np.);

15) cpopmuposannocmo  ymenuii cobmooams npasunra  SKOJIOTHUSCKU
IIEJIeCOO0Pa3HOTO TMOBEACHHUSI B OBITY W TPYAOBOH JAESITETLHOCTH B IEJAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPYKAIOMIEH TPUPOTHON CPEAbl; 0CO3HABAMb
OIMACHOCTh BO3JICHCTBHUSI HA >KMBBIC OPTaHU3MBI ONPEACIEHHBIX OPTaHMYCCKHUX
BellecTB, NMoHumas cmbicn mokazatens [IJIK, noscwames Ha mpumepax crocoObl
YMEHBITICHUS ¥ TIPEIOTBPAIICHHS MX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKA;

16) mist oOydaromMXcsi ¢ OrPAHWYCHHBIMH BO3MOXHOCTSIMH 3/I0OPOBbSL:
yMEHUE NMPUMEHATh 3HaHUsI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMUYCCKUX SBJICHUM;

17) st chaenbix M CAA0OBUISALIMX OOYYAIOIIUXCS: YMEHHE HMCIIOJIb30BaTh

penbeHO TOUEUHYIO cucTeMy oOo3HaueHuil JI. bpaiins s 3anucu XUMHYECKUX

dbopmy.

IIpeamerHbie pe3yabTaThl 0CBOCHUN Kypca «O0was U HeOpraHu4yeckas
XUMUSD OTPAKAIOT:

1)  cpopmuposannocmv npeocmaéienuti: 0 XAMUYECKOW COCTaBIISAIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SBICHUN TPUPOIBI,
B (opMUpOBaHMM MBINIJIEHUS U KYJIbTYpbl JIMYHOCTH, €€ (GyHKIHOHAIHHOM
I'PaMOTHOCTH, HEOOXOIUMOW Il PelICHHs] MPaKTUYeCKUX 3a7ad M IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOTHON CpeIe;

2) eradeHue CUCTEMOW XMMHYECKHX 3HAHUHM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAralOIUE TOHATHS (XUMHUYECKUI DJIEMEHT, aToM, Hu30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTANIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBI OOBEM,

BAJICHTHOCTDb, OJJICKTPOOTPHULATCIIBHOCTL, CTCIICHb OKHCIICHHA, XHUMHYCCKasd CBA3b
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(KOBaJieHTHas, WOHHAs, METAJUIMYECKAasl, BOJAOPOJHAs), KpPUCTAUIMYECKas PEIIETKa,
TUNBl ~ XAMUYECKUX  pPEaKLIMi,  pacTBOP,  JJEKTPOIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJINTAYECKAsT ~ JWCCOLMAIUSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOM peakiMi, XWMHUYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKOW AUCCOLManuu, epuoandyeckui 3akon /. 1. MenneneeBa, 3aKkoH
COXpaHEHUs MacChl BEILIECTB, 3aKOH COXpaHEHUs 151 npeBpanie-
HUS SHEPTUM NMPU XUMUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JICKAIME B OCHOBE MIOHUMAHHS TPUUMHHOCTH U
CUCTEMHOCTH XUMUUYECKUX SBIEHUN, (PAKTOIOTMYECKUE CBEJAEHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH U O€30MaCHOM HMCIOJIb30BAHUU BAXXHEUIIUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOMN IESITEILHOCTH YEIOBEKA;

3) copmuposannocmv  ymenull  8vlaeAsIMbL  XAPAKTEPHBIC MPU3HAKU
MOHATUU, YCMAaHaBIU8amb WX B3aUMOCBS3b, UCNOAb3068aMb COOTBETCTBYIOIINE
ITOHSTHS IIPU ONIMCAHUU HEOPIaHWYECKUX BELIECTB U UX IIPEBPAILCHUN;

4)  chhopmuposaHnocmb YMeHUUl UCHONBL306aNb XUMHUYECKYI) CHMBOIHUKY
JUISL  cOCTaBJieHHs (QOpMyl BEHIECTB M YpaBHEHUH XUMHUUYECKHX PEaKIIHil;
cucrematnueckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUSI OTAEJIBbHBIX
HEOPraHUYECKUX BEUIECTB (yrapHbIi ra3, yriaeKHUCIIbIi ra3, aMMHAK, TalllIEHAs] U3BECTD,
Heramn€Hasi U3BeCTh, TUThEBAs COJIa, TUPUT U JP.);

5) cghopmuposannocme ymenuii onpeoensimo BAJICHTHOCTb W CTCICHb
OKHUCJICHUSI XMMHWYECKHUX OJJIEMEHTOB B COCAMHEHMSAX PA3JIMYHOTO COCTAaBa; BUJ
XUMHUYECKON CBsA3M (KOBAJICHTHAsi, WOHHAs, MeETaJUIMYEeCKas, BOJOpPOJAHAs) B
COCIMHEHUAX; TUIl KPUCTAUIMYECKON PEemETKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsl, METaJNIMuecKas); XapaKTep CpeAbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCIMHEHHU;

6) cgopmuposannocms  ymenuil  ycmaumaeiusams — TMPHUHAIICKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTAaBy K OMNpeAeIEHHOMY KiacCy/TpyIe
COCIMHEHUN (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

7)  copmuposannocmeb yMeHUll pAcKpuleams CMBICT TMEPUOANICCKOTO
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3akoHa JI. M. MenaeneeBa u JI€MOHCTPHUPOBATH €r0 CHUCTEMATHU3HPYIOUIYIO,
OOBSCHUTETHLHYIO U IPOTHOCTHYECKYIO (PYHKITNN;

8) cpopmuposannocme ymenutl xapakmepuzoeams dICKTPOHHOES CTPOCHUE
aTOMOB XMMHWYECKHX 3JeMeHTOB |—4 mnepuonoB Ilepuoguyeckoil cuctemsl
xuMudeckux snemMeHToB J[. M. MeHneneeBa, HCIONb3ys MOHATHS «S-, p-, -
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHUY; 00BACHANMb 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMHUYECKUX HJIEMEHTOB M MX COCIMHEHUN MO MepuojaM H
rpynnaM [lepuoguueckont cucteMbl XxuMudeckux asiemeHnToB 1. . Mennaeneena;

9) copmuposannocme ymenuii xapaxmepuzosamo (onucviéams) 00IINE
XUMHUYECKHE  CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB;
noomeepoicoams CYIECTBOBAHUE TEHETHYECKOW CBSI3M MEXKIAY HEOPTraHWYECKUMHU
BEILIECTBAMHU C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

10) cghopmuposannocme ymenus kiaccupuyuposams XMMUUIECKAE PEaKIINU
[0 Pa3JIMYHBIM MpHU3HAKaM (YUCIIy M COCTaBYy PEarupyroliux BeEIIeCTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKHCIEHHUSI BJIEMEHTOB, OOpaTUMOCTH
peaKIfy, YYacTHIO KaTaau3aTropa);

11) cpopmuposannocmv — ymenuni  cocmaéisimv — YPaBHCHHS  peaKIUl
pPa3TUYHBIX TUIIOB; TMOJIHBIE U COKpAIIEHHBIC YpaBHEHUSI PEaKlUii HOHHOTO OOMEHa,
YUHUTBIBasA YCIOBUS, TP KOTOPBIX ATU PEAKIIUU UAYT JI0 KOHIIA;

12) cghopmuposannocms ymenuil npogooums PEaKUUU, MOITBEPIKIAFOIINC
KAUEeCTBEHHBI COCTaB pPAa3JUYHBIX HEOPTraHUYECKUX BEIUECTB; pPACNO3HABAMDb
OTBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIIIECTB;

13) chpopmuposannocmev ymenull packpbvléams CYIUIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi TMOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca
ATHUX PEaAKIIUM;

14) cihopmuposannocmev  ymenutl  00bACHAMb  3aBHCUMOCTH  CKOPOCTH
XUMHUYECKON PeakiMu OT Pa3JudyHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTrO
PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHero Bo3AaehcTBus (nmpuniun Jle [llarense);

15) chopmuposannocms ymenuili xapakmepuz08ams XUMHUUECKHUE MTPOLIECCHI,
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JeXalue B OCHOBE MPOMBIINUICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIMMX HAyYHBIX IPUHIMAIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

16) cgopmuposannocme YMeHull npo8ooOUMbs BBIYHCIICHUS C
WCIIOJIb30BAaHUEM TOHATHUS «MaccoBasi JOJi1 BEHIECTBA B PACTBOpPE», OOBEMHBIX
OTHOUIIEHUH T'a30B NMPU XMMHUYECKHX PEaKIUIX, MACChl BEIIECTBA WM 00BbEMA ra30B
10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00BEMY OJTHOTO M3 YYACTBYIOIIHX
B pEaKIMKM BEIIECTB, TEIJIOBOro 3¢ dekTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUs
MacChl BEIIECTB, MPEBPAIEHUS U COXPAHEHUS YHEPTUH;

17) cpopmuposannocmo  ymenuti  cobonodamv  npasuia  NOJb30BAHUS
XUMUYECKON TMOCy/ol u jabopaTopHbiM 0O0OpYJOBaHMEM, a TaKKe IMpaBUIIa
oOpaIeHusi ¢ BEMECTBAMH B COOTBETCTBHU C MHCTPYKIHMSIMH II0 BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

18) cihopmuposannocme ymenutl niaHUpo8ams U GbINOIHAMbG XAMHUUCCKUN
OKCIIEPUMEHT (pa3joKeHHWEe MEpPOKCHAA BOJOPOJAa B TMPUCYTCTBUU KaTalnu3aTropa,
OTIpEJICICHUE CPE/Ibl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHAMKATOPA,
BIUSHUAC PA3JMYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYCCKON pEaKIMH, PEaKIuu
MOHHOTO OOMEHA, Ka4eCTBEHHBbIE pEaKIMu Ha cyiabdar-, kapOboHAT- U XJIOPHUJ-
AHUOHBI, HA KATHUOH AMMOHUS; PEIICHHE SKCIEPUMEHTAIBHBIX 337a4 0 TeMaM
«Mertamel» u «HemeTamiby) B COOTBETCTBHH C MPABHIIAMHA TEXHUKH 0€30MacHOCTH
py OOpaIllEeHUH C BEIIECTBAMU M JaOOPATOPHBIM O0OpPYIOBAHHEM, NPEOCMmAsIsmb
pe3yNbTaThl  XMMHYECKOTO  JKCIIEpUMEHTa B (opMe  3almucu  ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIuid W @opmyiuposams BBHIBOABI Ha OCHOBE JTHX
pE3yNIbTATOB;

19) cghopmuposannocms ymenuil Kpumuuecku aHaIU3UPO8ams XUMHUUECKYFO
uH(pOpMAITUIO, TIOJy4aeMyt0 u3 pa3HbiXx ucTouHnkoB (CMU, UuTtepHeT u ap.);

20) copmuposannocme  ymenuii  coom0O0amv  npaAsUIa  KOJOTHUECKU
11e71eco00pa3HOTO TMOBEACHUST B OBITY M TPYJAOBOM JEATEIBHOCTH B IENSAX
COXpaHEHHUs CBOETO 3J0POBbS M OKPYKAIOIIEH NPUPOTHON Cpebl; OCO3HABATH

OITIaCHOCTH BOSHCﬁCTBHH Ha JXUBBLIC OpPIraHU3MbI OHpeJICJ'IéHHBIX BCIICCTB, IIOHHUMAsA
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cmbicn mokazarens [IJIK, nosacwams Ha npumepax crnocoObl YMEHBUICHHS U
NPENOTBPAIICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

21) nns oOydaromMxcssi ¢ OrPaHWYCHHBIMA BO3MOXHOCTSIMH  3/I0OPOBbSL:
YMEHUE NMPUMEHATh 3HaHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

22) nns chenbiX W CIA0OBUASIIMX OOYYaroIIMXCs: YMEHHUE HCIIOJIb30BaTh
penbeHO TOUECUHYIO cUCTeMy oOo3HaueHmid JI. bpailins mius 3amvcu XUMHYECKUX
bopmyL.

Coaep:xanue y4eOHOro npeamera « XumMushy

Opralmqecxaﬂ XHUMHUM

Teopernueckue 0CHOBbI OPraHMYeCcKON XUMUM

[Ipenmer opraHnyeckor XUMHM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
IIOJIyYCHUH HOBBIX BEIIECTB W MaTEPUAIOB. Teopusi CTPOECHHUsS OPraHUYECKHUX
coenunenuii A. M. byrnepoBa, e€ ocHOBHBIE ToJIoKeHUS. CTPyKTypHbIE (POPMYIIbI
OpraHMYEeCKUX BemecTB. [ 'omonorus, nsomepus. XUMUYECKasl CBSI3b B OPraHUYECKUX
COEAUHEHUSAX — OJUHAPHBIC U KPATHBIC CBS3U.

[IpeacraBnenne o kimaccuukanuum opraHudyeckux BeuiecTB. HomeHknaTypa
OpPraHUYECKUX COEOUHEHHMN (cUcTeMaTH4ecKas) W TPUBUAJIbHBICE HA3BaHUS
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

ODKCMEPUMEHTANBHBIC METOJ/Ibl H3YYECHHUS BEIIECTB W WX TPEBPAIICHUM:
O3HAKOMJICHUE C 00pa3llaMu OPraHMYECKUX BEIIECTB U MaTepUaiaMH Ha WX OCHOBE;
MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKMX BEIIECTB; HAONIOJACHUE U OINUCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAUICHUID OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuM (IUJ1aBJIieHNUE, OOYTIMBAHUE U TOPEHNUE).

IMpodpuiabubie U NPodecCHOHATBLHO 3HAYMMBbIC 3JIEMEHTHI COMACPKAHUS.
[lonsitue o cyOcTpare u peareHre. Peakiuu OKWUCIEHUS W BOCCTAHOBJICHHS
opranndeckux BemiecTB. CpaBHEHHE KiIacCU(PUKAIMKU COCTUHEHUNA U KIacCU(PUKAIINH

peakuurii B HEOPTaHUYECKOM M OPraHNYECKOU XUMUHU.

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKUUA psaA. MeTaH W 3TaH —
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OpOCTEHIlMe TPEACTaBUTENN aJKaHOB: (U3MUECKHMEe M XHUMHUYECKHE CBOWMCTBA
(peakuu 3aMElIEHUsT W TOpPEHHUsA), HAXOXKICHUE B NPUPOAE, MOJIYyYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN Psifl. DTHICH U MPOMUIEH —
OpOCTEHIINE TPEACTaBUTENN aJIKEHOB: (U3MYECKHE M XUMHUYECKHE CBOWMCTBA
(peakuMu  TUAPUPOBAHUSA, TAJIOTCHUPOBAHMS, TUApPATAlUM, OKHUCIEHUS U
MOJINMEPHU3ALINH ), TOITYYEHUE U IPUMEHEHHE.

Anxaauensl. byraauen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEWUIIHNE
XUMUYECKHE CBOMCTBa (peakuuss mnonumepuszanuu). l[lomydeHue CHHTETHUYECKOIO
Kay4dyKa U pE3UHBI.

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psi.
AlleTUIeH — NPOCTEHIINI MPEACTABUTEND AJTKUHOB: COCTAaB, CTPOCHUE, (PU3HUECKUE
U XMMHUYECKHE CBOMCTBA (pEakUuu TMAPUPOBAHHUSA, TaJOTCHUPOBAHUS, TUApATAIIH,
TOPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (PU3NUECKHE U XHUMHUYECKHME CBOMCTBA
(peakuuy TaJOT€HUPOBAHUS W HUTPOBAHUS), MOJYYEHHE U MpUMEHEHue. 10ayor.
cocmas, cmpoenue, husuyeckue u Xumuieckue coucmea (peakyuu 2ai02eHUpo8aHUs.
U HUMPOBAaHUs) noaydenue u npumernenue. TOCHIHOCTh apeHOB. I'eHeTnyecKast CBsI3b
MEXY yTie€BOAOPOJAMM, IPUHAICKAIUMHI K Pa3IMYHbIM KJIACCAM.

[IpuponHble MCTOYHUKH YIIIEBOAOPOAOB. [IpupomHblii Tra3 W IOIMYyTHBIE
Hedrauple razpl. Hedte u e€ mpoucxoxaeHue. CrocoObl mepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TepMHYECKUH, KaTaJuTU4YecKuil), nuponus. IlIpoayKTsl
nepepaboTKu HEPTH, UX NMPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U IPOAYKTHI €r0 MepepadoTKH.

OKCIEepUMEHTAIbHBIC METOAbl M3VUCHMS BEIIECTB M WX IIPEBPAIICHUM:

O3HAaKOMJIEHUE ¢ 00pa3iamMu IIacTMacc, KaydykoB U pe3uHbl; Kojuiekuun «Hedts» u

«YTOIIbY»; MOJEIMPOBAHMUE MOJIEKYJI VYIJIEBOAOPOJOB M TaJOr€HOINPOU3BOIHBIX;

MPOBEJICHUE MPAKTUYECKONU PaOOTHI: MOJyYCHUE ATUICHA U U3YUYECHHUE €T0 CBOUCT
Pacuémmnuie 3a0auu

Boluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Mmacchl, 00bEMa,
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KOJIMYCCTBA HMCXOAHOI'O BCHICCTBA WJIM IPOAYKTAa pPCakKlmuHu 110 H3BCCTHBIM MAcCCC,

00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WIIM POAYKTOB PEAKIIUH).

Kucsopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTBl. METAaHOJN M 3TAHON: CTPOCHHUE,
bu3MYecKue W XUMHUYECKHE CBOWCTBA (PEAaKIMU C aKTHBHBIMH METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), TMpUMEHEeHUe. BoaopoaHble CBSI3M  MEXKIY
MOJIEKYJIAMU COUPTOB. JIelCTBHE METAHOJIa U 3TAaHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€  COUPTBHL.  DTWICHIVIMKOJb W  TJIMIEPUH: CTPOCHHUE,
bu3nUecKue U XMMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE CO IIEIIOYHBIMA METaJIaMH,
KaueCTBEHHAs] peaklusi Ha MHOroaTOMHBbIE cHupThl). JlelicTBUE Ha OpraHu3M
yenoBeka. [[puMeHenne riunepruHa u STUIEHT KOS,

@deHoJI: CTpOEHUE MOJIEKYJbI, (U3UYECKUEe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U kemownsl. DopManbIETH, alETAIBACTUNl.  CTPOECHUE,
dbu3nyeckrue W XUMHUYECKHE CBOMCTBAa (peaKkiMy OKHUCJICHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIINN), TIOJIyYeHUE U PUMEHEHUE.

Ayemon: cmpoenue, @u3suueckue u Xxumuueckue ceolcmea (peaxyuu
OKUCTIeHUS] U 80CCMAHOBIEHUS), NOYyUeHUe U NpUMeHEeHUe.

OnHOOCHOBHBIE TMpe/ebHBIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYyCHAs
KHUCIIOTBI: CTpOeHHUE, (U3MUYECKUE W XUMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIUE IS
KJIacca KUCJIOT, peakius dTepuduKaium), norydyeHue u npuMmeHenue. CteapuHoBas u
OJIEMHOBAsi KUCIIOTHI KaK MPEACTABUTEIM BBICIINX KapOOHOBBIX KHUCIOT. MblTa Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JEeHCTBHE.

Cnoxnple »(QUPBI KaKk MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. [maponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xupoB. buonorndeckas
pOJIb KUPOB.

VYrineBompl:  cocTaB, Kiaccuukanus — yriieBogoB  (MOHO-, JAH- H
noiurcaxapubl). ['I0k03a — MOPOCTEUIINM MOHOCAaXapuJ: OCOOCHHOCTH CTPOSHUS
MOJIEKYJIbI, PU3MYECKUE U XMMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C THIAPOKCHUIOM

meau(ll), okucienne aMmMuayHbIM pacTBOpoM okcuzaa cepedpa(l), BocctanoBieHue,
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OpO’KeHHE TIIFOKO3bI), HAXOXKICHUE B MPHUPOJE, MPUMEHEHUE, OMOJIOTHYECKasi POJib.
dotocunTe3. PpyKTO3a KAaK HU30MEP TIIFOKO3BI.

Caxapoza — npedcmasumens Oucaxapuoos, 2uopoau3, HAX0NHCOeHUe 8
npupooe u npumeHeHue.

Kpaxman n nemntono3a Kak npupoasHble noauMepbl. CTpoeHHE Kpaxmamia U
nenono3sl.  dDu3nueckue W XMMUYECKHE CBOMCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEPUMEHTANBHBIE METOJIbl M3YYEHUs BEIIECTB M MX IPEBPALICHUI:
MpOBEJCHNUE, HAOIIOJICHUE W OMUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE HTaHOJA
okcugom Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBUE TIUIEPUHA C
rugpokcugom meau(ll)), anpaernnoB (OKUCIEHHE aMMHA4YHBIM PACTBOPOM OKCHA
cepeopa(l) m rumpokcumom wmemu(ll), B3amMmozeicTBHE Kpaxmanga ¢ HOAOM);
MIPOBE/ICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuémmnuie 3a0auu

Boluucienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa WM MPOJYKTa PEaAKIMU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

IMpopuabHubie U NMPOGEecCHOHATBLHO 3HAYMMBbIE 3JIEMEHTBHI COHACPKAHUS.
MeTuoBbli COIUPT U €0  UCIOJb30BAHUE B KAYECTBE XHUMHYECKOTO ChIPbS.
TokcMYHOCTh METaHOJa W TpaBUjia TEXHUKW O€30MacHOCTH NpH paboTe C HUM.
DTWICHTJIMKOJIb U €T0 MMPUMEHEHUE. TOKCUUHOCTh STUJICHTIIUKOJIS U MPaBUIa TEXHUKU
0e30MacHOCTH MpHU pabOTe C HUM.

[Tomydyenue ¢eHona w3 MPOIYKTOB KOKCOXMMHUYECKOTO MPOM3BOJCTBA U U3
OeH3oua.

[Tonmukonaencanust Gpopmanpaeruaa ¢ GeHosioM B ¢GeH0I0(HOPMATbICTHAHYIO
CMOJTY.

Auneranpaerun. I[loHarne o KeToHax Ha mnpumepe aretoHa. [IpumeHenue

allICTOHA B TCXHUKEC U IIPOMBIIIJICHHOCTH.
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MHuoroo6pasue KapOOHOBBIX KUCIOT (IIaBeieBasi KUCJIOTa KaK JBYXOCHOBHAS,
aKpUJIOBAas KUCIIOTA KaK HelpeeabHast, OSH30iHask KUCI0Ta KaK apoMaTHIecKas ).

[InenkooOpasyromue macia. 3aMeHa *KUPOB B TEXHUKE HEIMHUIIEBBIM ChIPHEM.
CuHTeTHYecKHe MOKIIne cpeacTBa. HUTpoBaHKE LETUTIONO3bI.

IIpopuiabubie U NPOoGecCHOHATBLHO 3HAYMMBbIC 3JIEMEHTHI COMACPKAHUS.
AMMHOKanpoHoBasi KUcioTa. KanmpoH Kak IpencTaBUTENb MOTHMAMHUIHBIX BOJIOKOH.
Hcnonp3oBanne THAPONIHM3a OCIKOB B MPOMBINIUICHHOCTH. [lONMMBUHUIXIIOPHUI,
NOUTETPAdTOPITHIICH (Tedmon). denonodGopmalibaeTUIHbIC MJIACTMACCHI.

Hemrynoun. [TpoMbIIeHHOE MPOU3BOICTBO XUMHUECKUX BOJIOKOH.

BrbicokoMouieKyJIsipHbIe COeTHHEHUsI

OCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJICKYJISIPHBIX COCJIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPHU3AINU, CPEAHSIS MOJICKYJIsIpHas
macca. OCHOBHBICE METOJbI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIMHCHHHA —
MOJIMMEPHU3AIIHS U TOJTUKOHICHCAITHS.

IInacmmaccol (noausmunien, noaunponuUieHt, NOIUSUHUIXIOPUO, NOJUCTUDPOI).
Hamypanvnoiti u cunmemuueckue xkayuyku (06ymaoueHogvlil, XJI0pPONPEHOB8bl U
usonpeHoswlii). Bonokua: namypanvhvie (XI0NOK, wepcmb, WENK), UCKYCCIMBEHHbIE
(ayemammoe 80J10KHO, BUCKO3@), CUHMemudecKue (KanpoH u 1aécam).

OKCHEPUMEHTAIbHBIC METOJIbI W3YYEHUs BEIIECTB M WX TPEBPAICHUM:
O3HAKOMJIEHHE C 00paslaMu MPUPOJIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

[MpopuiabHbie U NPOPecCHOHAIBLHO 3HAYUMBIE JIEMEHTHI COACPKAHUA.
AMHMHOKaNpoHOBas KUCIOTa. KampoH Kak TPEICTaBHTENb IMOJTHMAMHUIHBIX BOJOKOH.
[MomuBuHMIXIOpUA, mnoauTeTpadTOopaTHiieH (Tedson). dDeHomopopMaIbIeTHIHbIE
miactMmaccsl. Lemmynous. [TpoMeltieHHOE TPOU3BOICTBO XUMHUYECKUX BOJIOKOH.

Mesxcnpeomemmunie cea3u

Peanuzanus MexnpeaMEeTHBIX CBA3CH NPU U3YYEHUH OPraHUYECKOW XWMUU
OCYIICCTBIISICTCS Yepe3 MUCITOIh30BaHNE KaK OOIIHMX CCTECCTBEHHO-HAYYHBIX TOHITHH,
TaK ¥ TIOHATHH, SBISIFOITUXCSI CHCTEMHBIMH JIJIS1 OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-

HAay4YHOI'O ITIUKJIA.
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OO0mme ecTeCTBEHHO-HAYYHBIE TIOHSTHS: SIBJICHUE, HAYYHBINA (DAKT, TUTIOTE3a,
3aKOH, TEOPWs, aHAW3, CHHTE3, KiacCHUUKAIMsa, TMEPHUOIUIHOCTh, HAOIIOJCHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIHPOBAHUE.

®dusuka: MaTepus, DSHEpPrus, macca, aToM, DJJEKTPOH, MOJEKYyJa,
HYHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIlIECTBA,
bu3nYecKue BeIMUYUHbBI U €IMHUIIBI UX U3MEPEHUS.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OHOJOTUYECKH AaKTHUBHBbIC BemiecTBa (OCJIKH, YTIJIEBOMABI, KUPBI,
(epMEHTHI).

I'eorpadusi: MuHepasbl, TOPHBIE TOPObI, MOJE3HBIC UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoJIOTHS: THUIIEBBIE MPOIYKTHl, OCHOBBI PAIMOHATIBLHOTO MUTAHMUS,
MOIOIIIME CPEACTBA, JICKAPCTBEHHBIE M KOCMETHYECKHE TpemnapaThl, MaTepuasbl U3
MCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

O01mas 1 HeopraHu4ecKkast XumMms

Teoperuyeckue 0CHOBbI XMMHH

XuMu4eckuii dmeMeHT. AtoMm. fapo aroma, H30TOmBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHUeCKUe YPOBHHU, MOAYPOBHH. ATOMHBIC opOWTamd, S-, p-, d-
aneMeHThl. OCOOCHHOCTU pacrhpe/iesieHrss SJEKTPOHOB MO OpOMUTalsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Tepuonnueckuit 3axkoH u llepuoanueckas cucrema XMMUYECKUX DJIEMEHTOB
J. N. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3akoHA W lleproanyueckor CUCTEMBI
xuMuueckux sseMmeHToB J[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XUMHUYECKUX DJIIEMEHTOB W
00pazyeMbIX UMH MIPOCTHIX U CJIIOKHBIX BEIIESCTB MO TPYIINaM U MEepUoJiaM. 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BeliecTBa. XHUMHUYECKass CBSI3b. BHJABl XHMHYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAasT W TOJIApHAsl, MOHHAS, MeTa/uinueckas). MexaHU3MBI
oOpa3oBaHHsS KOBAJICHTHOM XUMHUYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-

akuentopHsiil). BomopomgHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
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Crenenb okuciieHrsa. IOHbI: KATUOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSIPDHOTO  CTPOEHHA.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTH
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

IlonsiTne 0 nucnepcHbIX cucremax. VICTHHHBIE M KOJUIOMJHBIE PacTBOPBHIL
MaccoBas 10JIs1 BEIECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenknarypa
HEOPraHWYEeCKUX BelecTB. ['eHeTudeckas CBsI3b HEOPTaHMYECKHX BEILECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIACCaM.

Xumuyeckass — peaknua. Kiaccudukanus  XUMUYECKMX — peakiuid B
HEOPraHWYECKON U OPraHN4eCKOM XUMHH. 3aKOH COXPAaHEHHUs MACChI BEIIECTB; 3aKOH
COXPAHEHMS U NIPEBPALECHUS SHEPTUHN [P XUMAYECKUX PEAKLIHSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (akTopoB. OOpaTuMble
peakuuu. XuUMHUYECKOe paBHOBecue. @DakTopbl, BIHAIOIIME HAa COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

Onexrponutuyeckas auccouuanuss. CuwibHble M ciaOble 3JIEKT-POJIMTHI.
Cpena BOOHBIX PacTBOPOB BEILIECTB: KUCJAs, HEWTpaibHasd, 1ienodHas. [louamue o
sooopoonom nokazamene (PH) pacmeopa. Peakiuu wmonHoro oodmena. [ uoponus
HeOp2aHu4ecKux u Op2aHudeckKux 6euecms.

OKHCIIUTENEHO-BOCCTAHOBUTEIbHBIE peakuuu. [lonamue 06 271exmponuse
pacniasos u pacmeopos conel. llpumenenue 31eKmpoausa.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB W WX IPEBPALICHUM:
neMoHcTpauus Tadmuy «llepuoanueckass cucteMa XUMHUYEeCKuX 3jeMeHToB JI.M.
MenneneeBay; u3ydeHHE MOJAENEH KPHUCTAUIMYECKUX PEIIETOK; HaAOIIOJAeHUEe U
ONMKCAHKWE JEMOHCTPALMOHHBIX W JIAOOPATOPHBIX OMBITOB (Pa3lOKEHUE MEPOKCUIA
BOJIOPOJIa B IIPUCYTCTBUM KaTAJIM3aTOPA, ONPENECICHUE CPEABI PACTBOPOB BEILECTB C
MOMOUIbI0 YHUBEPCATbHOIO HWHIUKATOPA, PEaKIMM HOHHOTO OOMEHa); MPOBEACHUE
MpaKTUYECKON paboThl «BnusHue pa3nuyHbiX (HaKTOPOB Ha CKOPOCTh XUMHUYECKOU
peakuum».

Pacuémnuie 3a0auu
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Pacuétsl 1O ypaBHEHHMSIM XUMHUYECKMX pEaKIuid, B TOM 4YHUCIE
TEPMOXUMHUUYECKHE PACUETHI, PACYETHI C UCIOJIB30BAHUEM IMOHATHUS «MaccoBas JIOJI
BEILIECTBAY.

IIpopuiabHbie U MpPoecCHOHATBLHO 3HAYUMbIE 3JIEMEHTbI COAEP/KAHMS.
PannoaktuBHOCTH. VICIIO/IB30BaHKE PAIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIAX.
PEeHTreHOBCKO€ U3IIy4eHHME UM €ro MCIOJIb30BAHUE B TEXHUKE W MEIULIUHE.
MonenupoBaHue Kak METOJ IPOrHO3UPOBAHUS CUTYallMd Ha TPOU3BOCTBE.

PactBopenue kak ¢Qusuko-xumuueckuit mponecc. TemnmoBbie 3h(exTsl Mmpu
pactBopenun. Kpucramioruapatel. Pemenue 3agady  Ha  MacCoBYIO  JIOJIO
pPacTBOPEHHOro BelecTBa. lIpruMeHeHre BOJbI B TEXHUYECKUX LesaxX. JKecTkocTh

BOJbI U CITOCOOBI €€ YCTPAaHCHUA. MI/IHepaJIBHI)IG BOJBI

Paznen 2. Heoprannueckasi Xumust

Hemerammer.  Ilomoxenne HemeramnoB B Ilepuoanueckoir  cucreme
xumudeckux sieMeHToB JI.MI. MenneneeBa M OCOOEHHOCTH CTPOEHHUS aTOMOB.
dusznyecKkue CBOMCTBA HEMETAIOB. AJUIOTpONHUsT HEMETauioB (Ha mpuUMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX HEMETAIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dbocdopa, yriepoaa U KpeMHHUsI) U UX COCTUHEHUHN (OKCHUIOB, KUCIOPOICOAEPIKALIUX
KHUCJIOT, BOJOPOJHBIX COCTMHEHUN ).

[IprmeHeHne BaXXKHEHUIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnel. [lonoxenne MmeraioB B [lepronnueckoil cucTeEMe XHUMHYECKHX
anemenToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX 000I0YEK
atoMoB MeTauioB. O6mue ¢usnueckue cBoicTBa MeTauioB. CIUiaBbl METaJJIOB.
DNEKTPOXUMUUYECKUIN PSiJT HAMTPSKEHU METAIIIOB.

XUMHUYECKUE CBOMCTBAa BaXKHEHIIMX METAJUIOB (HATpWM, Kalui, KaJblIMi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mwme crocoObl OIyYeHUST MeTAIIIOB. Memannypeus. Kopposus memannos.
Cnoco6ul 3awumst om kopposuu. lIpuMeHeHre METallIoB B OBITY U TEXHUKE.

OKCIEepUMEHTAIbHBIC METOAbl M3VUCHHS BEIIECTB W _MX NIPESBPAIICHUMN:

HN3Y4YCHUC KOJIICKINH «Merannel u CILIJIaBbI», 06pa3u03 HCMCTAJUIOB; PCIICHHC
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HKCIIEPUMEHTAIbHBIX 3a7ay; HAONIOJIEHUE M OINUCAaHUE JIEMOHCTPALMOHHBIX H
7a00paTOPHBIX ONBITOB (B3aMMOJECHCTBUE THIPOKCUAA ATOMHHHUS C PACTBOPAMH

KHCJIOT U HICJ'IOLIGI\/JI, Ka4YCCTBCHHBIC PCAKIIMHU HAa KaTHOHBbI MCTEUIJIOB).

Pacuémmnoie 3a0auu

Pacuétel mMacchl BemiecTBa Wi 00bEMa Tra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacC€ WU O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUHU BEIECTB;
pacy€Thl Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIMH, €CIIH OJIHO U3
BEILIECTB UMEET NMPUMECH.

MpopuiabHbie U NPoPecCHOHAIBHO 3HAYUMBbIE JIEMEHTBHI COAECPKAHUA.
AmnorponHble MoauduKanuu yriepoaa (anMas, rpadurt), kuciaopoda (KUCIOpPO,
030H), oJioBa (cepoe u Oenoe o070BO). [loHSATHE O XMMHUYECKOW TEXHOJIOTUH,
OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.

Koppo3ust meTamioB: XuUMHYECKass M DJIEKTPOXUMHUUYECKas. 3aBUCHUMOCTh
CKOpPOCTH KOpPpO3UMU OT YCJIOBUM OKpyxaromieil cpeanl. Knaccudukamus koppo3uu
METaJUIOB MO pa3WyHbIM Tpu3Hakam. CrnocoObl 3alllUThl METAUIOB OT KOPPO3UHU.
[IpousBoacTBo uyryHa u ctanu. [lonyueHune HemeTaioB (PpakIIMOHHOW MEPErOHKOM
JKUJKOTO BO3JyXa U DJJEKTPOJIM30M pACTBOPOB WIIM PACILIABOB JJIEKTPOJIUTOB.

CuiMkaTHasi HpOMBINUIEHHOCTh. [IpONM3BOICTBO CEPHOM KUCTOTBHI.

XuMHA U )KU3Hb

Ponp xumum B 00ecCiEYEeHUN SKOJIOTHYECKOW, DSHEPTreTUUECKON W MUIIEBOM
0e30macHOCTH, pPa3BUTUM MeAUIMHBL. [loHSATHE O HAydHBIX METOAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpeactaBnennss 00 OOmMHKUX HAYYHBIX TPUHIUIAX  TPOMBIIIEHHOTO
MOJyYECHUs BaXKHEHIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEPUANIOB: BAXKHEHUIIHUE CTPOUTEIHHBIC
MaTepuasbl, KOHCTPYKIUOHHBIE MAaTEpUAIIbl, KPACKHU, CTEKJIO, KEpAMUKA, MaTepHUaIbl
JUIS1 DJICKTPOHUKY, HAHOMAaTepHaslbl, OPTaHUUYECKUE U MUHEPATbHBIC YI0OPECHHUS.

XUMHST U 300pPOBbE YEJIOBEKA: IPABWIIA HCMOJIb30BAHUA JIEKAPCTBEHHBIX

IpernapaToB; IpaBujia 0€30IacHOI0 MCIIONIB30BaHUS TperapaToB OBITOBON XHMHH B
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MMOBCEIHEBHOM KU3HU.

Mesricnpeomemmnunie ceasu

Peanmzanust  MEXINpEeIMETHBIX  CBSI3€M TNpU  HM3YyYCHHH  OOme U
HEOPTaHUYECKOM XHMMHHM OCYILECTBIISIETCS Yepe3 UCIOJb30BaHUE KakK OOIUX
€CTECTBCHHOHAYYHBIX TOHATUM, TaK W TMOHSATHUM, SIBIAIOUIUXCS CUCTEMHBIMHU IS
OTACJBHBIX TPEAMETOB €CTECTBEHHOHAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHOHAYYHBIC TOHSTHS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHaIM3, CHHTE3, Kiaccupukamus, TMEepUOJUYHOCTb, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusuKa: MaTepusi, IHEPrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOIl, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUNA YPOBEHb, BEUIECTBO, TEIIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, (PU3MUECKHE BEJIUYMHBI U €AUHUIIBI UX
W3MEPEHUS, CKOPOCTh.

buonorusi:  kimerka, opraHusM, DJKocucTema, Owocdepa, Makpo- U
MUKPODJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpTaHU3ME.

I'eorpadus: MuHepaabl, TOpHBIE TTOPOBI, MOJIE3HBIC UCKOMAeMbIe, TOILIMBO,
PECYPCHL.

TexHOoJIOTHsA: XUMHUYECKass MPOMBIIIJICHHOCTh, METAJUTyprusi, MPOU3BOIACTBO
CTPOUTEIBHBIX MATEPUAIIOB, CEJIBCKOXO3SIMCTBEHHOE ITPOM3BOJCTBO, ITHIIEBAs
MIPOMBIIIJIEHHOCTD, (dbapmaiieBTHUECKAS MPOMBIIIJIEHHOCTb, MPOU3BOACTBO
KOCMETHYECKUX TMPENnaparoB, MPOU3BOJACTBO KOHCTPYKIHMOHHBIX MAaTEpPHUAIOB,

QJICKTPOHHAA NPOMBIIJICHHOCTb, HAHOTCXHOJIOI'MH

le/lMepHLIe TEMbI HIUBUAYAJBbHBIX IIPOCKTOB

— MHcropus pa3BATHS XUMUH.

- COBpeMCHHI)Ie MCTOJbI aHAaJIN3a BCIICCTB.
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PannoakTrBHBIE AIIEMEHTBHI.

3aKOHBI TEPMOIMHAMUKU: HAYYHBIN U TOIYJISIPHBINA B3IJISAIbI.

CriaBbl: XMMHYECKasi IPUPOAA, BUIbI, IPUMEHEHHE.

[IpakTnyeckoe 3HAYCHHE HEIEKTPOJIUTOB. OxuciuTenpHO-
BOCCTAHOBUTENBHBIE PEAKIIUU B IIPUPOJIE U IPOMBIIUIEHHOM IIPOU3BOJICTBE.
CrtpoeHue 1 MexaHu3M pabOThl COBPEMEHHBIX aKKyMYJISITOPHBIX OaTapeil.
[Ipouecc 3nekTposin3a B COBpEMEHHON TPOMBIIUIEHHOCTH.

MeTonb! 3aUTEl OT KOPPO3HUH.

MeTtamrypruyeckue npouecchbl: XAMUYECKUN aCIIeKT.
[TpupoaHas BoAa Kak KOJUIOWIHAs CHCTEMA.

Mertonp! ananu3a CIIaBOB.

XuMHS 17151 PeLIeHUs] POOJIEM MAIIMHOCTPOEHUS.

OCHOBHBIE KJIACCHI OPTaHUYECKUX COCTUHEHHUN.

OCHOBBI XUMUYECKON TEXHOJIOTUH.

[InacTmMaccel: Moay4YeHue U NPUMEHEHHUE.

CHUITUKOHBI: CTPOEHUE, MPOU3BOJICTBO U MPAKTUUECKOE 3HAYECHUE.
DNEKTPONIM3HOE  MPOU3BOJCTBO: XMMHUYECKMM acmekT (Ha [pumepe
ATFOMUHUSA).

HaHo4acTHIbl B MAIIMHOCTPOUTEIBHOM POU3BOJICTBE: XUMUYECKAsl IPUPO/JIA,
NOJIy4eHHUE, IPUMEHEHHUE.

["oproue-cma3zouHble MaTEpUANIbl: XUMUYECKOE CTPOCHHUE U CBOWCTBA.
KoMIIo3u1roHHbIE MaTeEpHUalibl B MAIIMHOCTPOCHHUH: CTPOEHUE, ITOTYyYEHUE U

CBOMCTBA.
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2.TEMATHYECKHWH ILIAH

2.1 CTpyKTypa TEeMATHY€eCKOI0 IJIaHA Y4eOHOro nmpeaMera « XuMHush)

Bun yuebHoil paboTbl

KonnuectBo yacos

O0mas yuebHasi Harpy3ka (Bcero) 54

Oos3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 50
B TOM YHUCIJIE:

Teopus (JIEKIUM) 30
IIpakTHueckas HOArOTOBKA!

-IIpakTyeckue 3aHATUSA 20

B TOM YHMCJIE: BHEAYyAUTOPHAsi CAaMOCTOATENbHas paboTa (pabora Haf 4
MaTepuaoM y4yeOHUKa, BBIIIOJHEHUE YIPaXXHEHUH, BHIIIOJTHEHUE
VHJVBUAYAJIBHBIX 3a/laHUM, UHIMBUYyaJIbHOTO NIPOEKTA U p.)

IIpomeskyToyHas aTTecTALMA POBOAUTCH B (pOpMe KOMILIEKCHOI'O 2

nu¢depeHIHPOBAHHOIO 3a4ETA ¢ IPEIMETOM OHOIOTHS
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2.1. Temamuueckuit nnan u cooeprcanue yueoHo20 npeomema «Xumusy

Koapl 00mux

HaumeHnoBaHue pa3nesoB u Oo0BeM KOMIIEeTEeHIN i
Conep:xanue yueOHOro MaTepuaa u GopMbl OPraHU3aLUM JeSITeIbHOCTH 00yUaloOIMNXCsl
TeM B yacax (yxa3aHHBIX B
paszaede 1.2)
1 2 3 4
Opranuveckass xamus 25
Pasnea 1. Teoperudyeckue 0CHOBBI OpraHnyeckoil Xxumuu (3 1)
Tema 1. Ilpeamer oprannyeckoii xumuu. Teopusi XMMHYECKOr0 CTPOEHUsI OPraHNYeCKUX coequHeHuii (3 1)
Tema 1.1 [Ipemmer opraHn4eckoil XMMHHN: € BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHHUE B MTOJYYCHUH HOBBIX BEIICCTB H
’ MaTepuaioB. Teopusi CTpOSHHs OpraHUIeCKUX coequHeHnit A. M. ByTiepoBa, e€ OCHOBHBIC ITOJIOKCHHS.
OCHOBHBIE TIOJIOKEHUS TEOPUH OK 02. OK 03.
CrpykTypHBIE POPMYIIBI OPraHUIECKHUX BEIICCTB. 1
XUMHUYECKOI'O CTPOEHUS OKOS.
. [IpencraBnenne o KITaCCUPUKAIIMA OPTAaHNYECKUX BEIIECTB.
OpPTaHUYECKHUX COCTUHCHHUI. .
PackpbIBaTh CMBICT H3YYaeMBIX IMOHATHH (BBISABISITh HX XapaKTEpHBIC MPU3HAKH), YCTAaHABIMBATh UX B3aHMOCBS3b.
IpakTnueckoe 3ausiTue Nel. ['omosnorus, uzomepusi. XUMHUUECKast CBSI3b B OPraHUYECKUX COSAMHEHUAX —
Tema 1.2 OJIMHApHBIE U KPaTHBIE CBsI3U. [[pUMEHATH TOJIOKEHHUST TEOPUH CTPOCHUSI OPTaHMUYECKUX COeAMHEHUN A. M.
Momsitue o FOM.OJ.IOFaX " BytnepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTAaBa U CTPOCHHUSI. 1 OK 02. OK 03. OK
HBOMEDaX IIpencraBisaTh pe3ynbTaThl SKCIIEpUMEHTa B (hOpMe 3alKCH YPaBHEHHUH COOTBETCTBYIOLINX PEaKIUi U AeTaTh 04. OKOs.
pax. BBIBOJIBI Ha MX OCHOBE. CaMOCTOATENBHO IUTAHUPOBATh U OCYIIECTBIISATH CBOIO MTO3HABATENBHYIO JESTEIHHOCTD;
MPUHUMATH AKTUBHOE YJacTHe B TPYNIOBON y4eOHOH eATeIbHOCTH.
IpakTuuyeckoe 3aHaTHe Ne2. HoMeHKIaTypa OpraHN4ecKUX COCTUHEHUH (CUCTeMaTHYecKas) ¥ TpUBHAJIbHbIE
Ha3BaHMs BAKHEHIINX MPe/ICTaBUTENIeH KJIACCOB OpraHMYeCKHX BelecTB. VCIoiIb30BaTh XUMHUUECKYIO CHUMBOJIUKY
Tema 1.3 JUTSL COCTaBIICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOI) (hOPMYIT OPTraHUIECKUAX BEIIECTB.
ma 1.3. . .
OCHOBEI HOMGHKIATYDEL IIpencTaBnsaTh pe3yabTaThl IKCIEPUMEHTA B (hOpMeE 3aIMCH YPaBHEHHUI COOTBETCTBYIOIIUX PEAKIUI U IeTIaTh
O AHIICCKIX BE eZI;B BBIBOJIbI Ha UX OCHOBE. CaMOCTOSITENLHO IJIAHUPOBATh U OCYLIECTBIIATH CBOIO TIO3HABATENBHYIO 1€ATEIbHOCTD; 1 OK 02. OK 03.
p & ' MPUHUMATH aKTHBHOE YYacCTHE B TPYIIIOBOI YUeOHOH NEesITeIbHOCTH.
Ilpoghunsusie u npogheccuonanvro 3nauumole 1emenmol cooeprcanus. IlousaTHE 0 CyOCTpaTE U pearcHTe
Peakiuy oKuCIIeHHS 1 BOCCTAHOBJICHUS OpraHMYECKHX BemecTB. CpaBHEHUE KiIaCCH()UKAIIUN COCTUHCHUH 1
KJIacCH(UKAIIUHU PeaKInii B HEOPraHMIECKON M OPTaHUYECKOW XUMHU
Paznea 2. Yraesogopoanr (11 4)
Tema 2. llpenesibHble YIiaeBoAOPOAbI — ajKanbl (3 1)
Tema 2.1 CocTaB U cTpoeHHe, TOMOJIOTHYECKHH psiA. MeTaH 1 3TaH — IpocTeiue MpeICTaBUTENN alKaHOB. DU3HUecKue
o cBoiicTBa. Haxoxaenue B mpupoie, oJydeHHe U MPUMEHEHHE. OK 02. OK 03. OK
CTpoeHHe MOJISKYITBI aTKaHOB. 1

CrocoObI TOTy9IeHUS aTKaHOB.

PackprIBaTh CMBICIT H3yYaeMBIX TOHATHH (BBIABIATH UX XapaKTepHbIC IPU3HAKHN), YCTAHABINBATH UX B3aMMOCBSI3b,
HCIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHS MIPU ONUCAHUM COCTaBa, CTPOSHUS U MPEBPAICHUNH OPraHMYECKUX

05.
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coenuHeHui. Mcrnonp30BaTh XUMUUYECKYIO CUMBOJIMKY ISl COCTABICHUS MOJEKYIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOH) (GOPMYIT OPraHMYECKNX BEIIECTB. Y CTAHABINBATH IPHHAIC)KHOCTD BEIIECTB K
oTpeneIEHHOMY KJIacCy yIJIEBOJOPOAOB MO COCTAaBY M CTPOSHHIO, HA3bIBATh UX 10 CHCTEMAaTHIECKOM
HOMEHKJIATYPE; NPUBOANTH TPUBUAIBHBIC HA3BAHMUS OTICIBHBIX IPEACTABUTENCH YIIICBOAOPOIOB.

Tema 2.2. XuMIYecKUe CBOICTBA (PeaKIiy 3aMeIIeHIsI ¥ TOpeHs ). XJIIOPHUPOBaHNE MeTaHa. PeakIust JeruAprupoBaHus. OK 02. OK 03
XUMHYECKUE CBOMCTBA XapakTepu30BaTh COCTaB, CTPOCHHE, IPUMEHEHHE, (PN3NIECKUE U XUMHUYECKIE CBOWCTBA, BAKHEUIIINE CTIOCOOBI OKO 5' OKO07 '
QJIKAHOB. HOJIYYCHHS TUITMYHBIX IIPEICTABUTEIICH Pa3IMYHBIX KIACCOB YIIICBOAOPOAOB (METaHa, ITaHa). ) )
Tema 2.3. [pakTuyeckoe 3anaTHe Ne3. XiMHU4IecKie CBOWCTBA MEeTaHa. XapaKTepHU30BaTh COCTaB, CTPOCHUE, IPUMEHEHHE, OK 02. OK 03. OK
XuMHIUeCKHe CBOICTBAa METaHA ¢u3ngecKkre M XNMUYECKHE CBOWCTBA, BA)KHEHIIIHE CTIOCOOHI ITOTydeHHsI METaHa, TaHa. 04. OKO05.
Tema 3. HenmpenejbHble YIJI€BOAOPOAbI: AJKEHBI, AJTKATHEHbI, AJTKHHBI (4 1)
. AJKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH Psill. DTHIICH U MIPONMICH — HPOCTEHINE MTPEACTABUTENH AIKEHOB!
Tema 3.1. 'omonoruyeckuii o
(u3nyecKre 1 XUMHYECKUE CBOWCTBA (PeakLUK TAPUPOBAHHS, TaJIOTE€HUPOBAHMS, THIPATALUH, OKUCIICHUS 1
pA aJKeHOB. XUMHUYECKUE
N MOJIIMEPH3aIiH1), TOJTyYeHHEe U IPUMEHECHHUE. OK 02. OK 03.
CBOMCTBA aJIKCHOB. . .
OnpenemnsaTe BUABI XUMHUECKOH CBSA3U B MOJIEKYJIaX YTIIEBOAOPOAOB; XapaKTePH30BaTh 3aBUCUMOCTh PEaKIIMOHHON OKO05. OKO07.

[Mpumenenue u crocoObI
MOJTyICHHS aJIKEHOB

CIIOCOOHOCTH YTJIEBOJOPOJOB OT KPATHOCTH KOBAJEHTHOM CBSI3H.

Tema 3.2. TlonyueHue u
CBOMCTBA ATUJICHA.

IIpakTuueckoe 3ausaTue»Ned, [Tosryuenue 3TuaeHa U U3y4EHHE €TI0 CBOUCTB. XapaKTepU30BaTh COCTAB, CTPOCHUE,
NpUMeHeHue, GU3NYECKUEe U XUMUYECKUE CBOWCTBA, BAYKHEHIIIUE CIIOCOOBI TOTyYSHUsT STHIICHA.
[IpencraBnsaTh pe3ynbTaThl SKCIIEPUMEHTA B (POpMeE 3amucu ypaBHEHNH COOTBETCTBYIOIIMX PEAKIMA U JeNaTh
BBIBOJIbI HA UX OCHOBC. HpOBOI[I/ITb BBIYUCJICHUA 110 YPABHEHUIO XHUMHUYECKOH peakuunu. CaMOCTOSITENHHO
IUITAHUPOBATh M OCYLIECTBIISATH CBOIO TIO3HABATEILHYIO JEATEIILHOCT; IPHHUMATH aKTUBHOE YYaCTHE B TPYNIIOBON
y4eOHOH NeaTebHOCTH.

OK 02. OK 03. OK
04. OKO5.

Tema 3.3. AlkagueHsl.
JIMBUHMI 1 U30TIPEH.

Anxanuensl. Bytanuen-1,3 u metunOyTtaguen-1,3: cTpoeHne, BaxXHEHIINE XUMUUECKHE CBOICTBA (peaKiys
nojauMepusanun). IlogydeHne CHHTETHYECKOTO KayayKa M Pe3UHBI.
OmnpenensTb BUIBI XHMUYECKOH CBSI3M B MOJIEKYJIaX YIIIEBOJIOPOIOB; XapaKTepHU30BaTh 3aBUCHMOCTD PEAKIIOHHON
CIOCOOHOCTH YTJIEBOAOPOJOB OT KPATHOCTH KOBaJIEHTHOW CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOEHHE, IPUMEHEHHE, (PU3NUECKHIE M XMMUUECKHE CBOMCTBA BaKHEHIITHE CIIOCOOBI
noxydyenus Oyraauena-1,3.

IIpochunvusie u npogheccuonanvro 3nauumoie 31emenmol codeprcanusn. Knaccupukanus v Ha3HaAUYCHUE KaydyKOB.
Knaccudukanus v Ha3HaYCHUE PE3HH.

OK 02.0K 03. OK
04. OK05. OK07.

AJIKUHBI: COCTaB ¥ 0COOEHHOCTH CTpOCHU, TOMOJIOTUYECKHUI psaa. AIICTI/IJ'IGH — HpOCTeﬁmHﬁ MpeaACTaBUTECIIb
AJIKMHOB: COCTaB, CTPOCHMUC, (1)I/I3I/I‘IGCKI/IG H XUMHYCCKHE CBOMCTBA (pCaKIII/II/I TUApUpPOBaHUs, raJIOTCHUPOBAHNA,

Tema 3.4.
. THIpATaluy, TOPCHHNS), TOTyYCHHE U TPUMEHEHHE. OK 02. OK 04.
Ilonyuyenue u cBoiicTBa . o
ATKHHOB OnpenensaTh BUIbI XAMUYECKOU CBA3H B MOJIEKYJIaX YTIEBOJOPOIOB; XapaKTePU30BaTh 3aBUCUMOCTh PEAKIIMOHHON OKO05. OKO07.
CIOCOOHOCTH YTJIEBOJOPO/IOB OT KPATHOCTH KOBaJIEHTHOM CBsI3H. XapaKTeph30BaTh COCTaB, CTPOCHHUE, IIPUMEHEHUE,
(hm3nUecKre M XMMUIECKHE CBOWCTBA, BA)KHEHIIINE CITOCOOHI IOTydeHHSI, alleTHIICHA.
Tema 4. ApoMaTH4YeCcKHe YIJIeBOAOPOABLI (2 4)
Tema 4.1. Apenbl. bensoun: coctas, cTpoeHue, GuU3nIecKue i XUMUYECKIe CBONCTBA (PEaKIIuy TajJoreHUPOBAHUS 1 OK 02. OKOS.

37




Apensl. benzon

HUTPOBAHUS), IIOJyYeHUE U IPUMEHEHHE.
OmnpenensaTs BUABI XUMUYECKOH CBSI3M B MOJIEKYJIaX YIJIEBOJIOPOIOB; XapaKTEPU30BaATh 3aBUCHMOCTh PEAKIIHOHHON
CIOCOOHOCTH YTJIEBOAOPOOB OT KPATHOCTH KOBAJICHTHOM CBSI3H. XapaKTEepHU30BaTh COCTAaB, CTPOCHUE,
pUMEHEeHNE, (U3HMUECKHE M XUMHIECKUE CBOWCTBA, BAXKHEHIIINE CIIOCOOBI ITOTydeHUsT OEH3071a.

OKO7.

Tomyou: coctas, cTpoeHHe, (PU3NIECKIE M XUMUUECKHE CBOICTBA (PEaKIny raJor€HUPOBAaHNS M HUTPOBAHUS),

T"Fr;yif MOJTyYCHHE U TpUMEHeHHe. TOKCHYHOCTh apeHOB. ) OK 02. OK 03.
BBIABIATE TEHETUUECKYIO CBSI3b MEXKY YIVIEBOAOPOJAMU U MOATBEPKAATh €€ HAINYUE YPaBHEHUSIMHU OKO05. OKO07.
COOTBETCTBYIOIINX XUMHUYECKUX PEaKIMH C UCIIOIb30BAHUEM CTPYKTYPHBIX (DOPMYIL.
Tema 5. ITpupoaHble HCTOYHHKH YIJIEBOJOPO/IOB M UX MepepadoTka (2 4)
Tema 5.1. [IpuponHbIe HCTOYHUKH YTriIeBOAOPOaOB. [IprpoaHbIil ra3 1 MomyTHBIC HEPTIHBIC ra3bl. XapakTepH30BaTh OK 02. OK 04
IIpupoansli ra3 ¥ NONMyTHBIE MCTOYHMKH YTJIIEBOJOPOIHOTO CHIPhS PUPOJIHBII a3, CIIOCOOBI ero nepepaboTKU U MPaKTUYECKOe IPUMEHEHHE OK0 5' OKO07 '

HE(TSHBIC ra3bl

TMOJTYYaCMbIX MPOJAYKTOB.

Tema 5.2.
HedTp

IMpakruyeckoe 3ansaTue Ne5. Hedtb n e€ npoucxoxaenne. Cnoco0Obl nepepaboTku HeTH: TIeperoHKa, KPeKUHT
(TepMUUECKHH, KaTaTUTHUECKHH ), Tponu3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHNE B IPOMBILIIEHHOCTH U
B OBITY.

XapaxTepHu3oBaTh HCTOYHUKH YTIIEBOJOPOIHOTO ChIPbS HE(PTH, CIOCOOHI e€ MepepaboTKy U MPaKTHIECKOe
TNPUMECHCHHUC MOJTYYaCMBIX IMPOAYKTOB.

[IpencraBnsaTh pe3yabTaThl SKCIEPUMEHTA B ()OPME 3aIMCH yPaBHEHHH COOTBETCTBYIONINX PEAKLIUH 1 JeIaTh
BBIBOJIBI HA X OCHOBE. [IpOBOHUTH BEIYUCIICHUS 110 YPAaBHEHHIO XUMHUYECKOH peakiun. CaMOCTOATEIHHO
IUIAaHWPOBATh M OCYIIECTBIITH CBOIO TI03HABATEIBHYIO JAEATEIbHOCTh; IPUHUMATH AKTHBHOE Y4acTHE B IPYIIIOBOH
yueOHOH IesITeIbHOCTH.

OK 02. OK 03. OK
04. OK05. OK07.

Pa3znen 3. Kucjiopoaconepikaiiue opranuyeckue coexntenusi (8 u)

Tema 6. Ciuptbl. ®enoa (34)

Tema 6. 1.
IIpenenbHble OJHOATOMHBIE
CITUPTHI

[penenbHble 0IHOATOMHBIE CIIUPTHI. METaHOI M ATAHO: CTPOEHHE, (PU3NUECKHe U XMMUUYECKHE CBOMCTBA (peakiuu
C aKTUBHBIMU METAJUIAMH, FaJIOTEHOBOIOPO/IAMH, TOPEHHUE), TpUMeHeHe. BogopoiHas cBsi3b. JleiicTBre MeTaHoIa U
9TaHOJIa Ha OPTraHU3M YelloBeKa.

PackpsIBaTh CMBICIT H3y4aeMBIX OHATHH (BBIABIIATH UX XapaKTepHbIE IPU3HAKH), YCTAHABJINBATH UX B3aHMMOCBSI3b,
HCIOJIB30BaATh COOTBETCTBYIOIIHNEC MMOHATHA IIPU OMMMCAHUU COCTaBa, CTPOCHUA U npeBpameHHﬁ OpPraHn4eCKux
coeHeHuH. Mcnonb30BaTh XUMUYECKYIO CUMBOJIMKY JUISl COCTABIICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BE€pHyTOH, COKpaEHHOH) (POPMYIT OpraHUIECKUX BEIIECTB. Y CTaHABIUBAThH MPUHAIJICKHOCTh BEIIECTB K
OmpeneIEHHOMY KJIAacCy M0 COCTaBY U CTPOCHUIO, HAa3bIBATh UX 110 CHCTEMAaTUYECKON HOMEHKJIATYPE; IIPHUBOIUTD
TPHUBHATBHBIC HA3BAHUSI OT/ICIBHBIX MPEICTaBUTENCH. XapaKTepU30BaTh COCTAB, CTPOCHUE, TPUMEHEHUE,
(u3nvecKre U XUMUYECKHE CBOWCTBA, BaXKHEHIIINE CIIOCOOBI TTOTyYeHHsI METaHOIa, 3TaHoIa. OCO3HABATh OMMACHOCTh
BO3CUCTBY HA )KUBBIC OPTaHU3MBI OIIPEICIIEHHBIX OPTaHUYECKUX BEIIECTB U MOSCHATH HA TIPUMEPaX CIIOCOOBI
YMEHBIIICHUS U IPEJOTBPANICHHS UX BPETHOTO BO3JICHCTBUS Ha OPTaHU3M YEIOBCKA.

IIpogunvuvie u npogheccuonanvro 3nauumple 31emenmul codeprcanusn. MeTUIOBbIN CIUPT U €ro UCTIIOJIb30BaHUE B
Ka4eCTBE XUMHUYECKOTO CHIPhsl. TOKCHYHOCTh METAaHOJA U IPABUJIA TEXHUKH 0€30MACHOCTH IIPU paboTe C HUM.

OK 02. OK 03.OK
05. OK 07.
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Tema 6.2.
MHOroaToOMHbBIE CITUPTHI

MHOT0aTOMHBIE CIIUPTHL. DTUICHIJINKOIb U TIINIEPHH: CTPOCHUE, PU3UIECKUE U XMMUIECKIE CBOHCTBA
(B3aMMOJEHCTBHE CO MIETOYHBIMHI METAIIAMH, KaUE€CTBEHHAS! PEaKIUs HA MHOTOaTOMHBIE CITUPTHI). JleiicTBre Ha
opraHu3M uenoseka. [IppuMeHeHne rmieprHa n 3THICHTTHKOIS.

YcraHaBIMBaTh MPUHAIICKHOCTD BEIIECTB K ONPENEIEHHOMY KIIaccy 10 COCTaBY M CTPOCHUIO, HA3bIBATh UX IO
cUcTeMaTH4YecKoi HOMEHKJIAType; MPUBOAUTh TPUBHAIbHBIE HA3BaHUS OTAEIbHBIX NPEACTaBUTEICH.
XapakTepHu3oBaTh COCTaB, CTPOEHHE, IPUMEHEHHE, (PU3UUECKHE U XUMHYECKHE CBOWCTBA, BAXKHEHIIINE CIIOCOOBI
MOJY4YeHUs TIULEpPUHA
Brruncnenus no ypaBHeHHIO XUMUUYECKON peakiuu (Macchl, 00bEMa, KOTMYECTBA HCXOJHOTO BEIECTBA HWIIN
MpoAYKTa p€aKnu 1o U3BECTHLIM MacCcCe, O6'béMy, KOJIMYECTBY OJHOI'O M3 UCXOJHBIX BCHICCTB UJIN ITPOAYKTOB
peaxmun)

Hp0¢uﬂbﬂble u npo¢eccu0naﬂbuo 3HaAuumbwle 3j1emennbl coOepchamm. OTHUJICHTINKOJIb B €TO MNPUMCHCHHUC.
TOKCHYHOCTD STHIICHTJIMKOJIS U IpaBujla TCXHUKN 0Ee30IMaCHOCTH 1Ipu pa60Te C HUM.

OK 02. OK 03.
OKO5.

Tema 6.3.
denon

®ecnou. CTpoeHne MOJICKYITBI, PU3NUECKUEC U XUMUIECKHE CBOHCTBA (peHOoNa. TokcHnaHOCTh (heHOMA. [IpuMenenue
(eHoMAa.

YcTaHaBIMBATH NPUHAIEKHOCTH BEIIECTB K OMpPeeIEHHOMY KJIacCy MO COCTaBy M CTPOEHHIO, Ha3bIBaTh UX 110
CHUCTEMATUYECKOH HOMCHKJIaTYpEC,; MPUBOJANUTH TPUBUAJILHBIC Ha3BaHUA OTACIIbHBIX HpeI[CTaBHTeHeﬁ
KHUCIIOPOJICOAEPKAIUX COETMHEHNN. XapaKTepru30BaTh COCTaB, CTPOCHHE, IPUMEHEHUE, PU3NIECKIe U XUMHUECKUE
CBOMCTBA, BaKHeIHMe criocoOsbl mosydenust peHona, hpopmainpaeruna. Oco3HaBaTh ONMACHOCTh BO3JCUCTBHS Ha
JKUBBIC OPTraHU3MbI OHpe}IeHéHHLIX OPraHNYCCKUX BEHICCTB U MOACHATH HA IpUMEpax CII0COOBI YMEHBIICHUA U
MIPEOTBPAIICHUS MX BPEIHOTO BO3CHCTBUS HA OPraHU3M YeJIOoBeKa.

Ilpogpunsusie u npogheccuonanvho snauumole ynemenmat cooeprcanus. [lonyueHve GpeHosna U3 MpoayKToB
KOKCOXHMHYECKOTO MPOU3BOJICTBA U U3 OEH301a.
Tonukouaencanus Gopmainbaeruaa ¢ GeHosoM B GeHOT0POPMATbICTHIHYIO CMOIY.

OK 02. OK 03.
OKO05. OKO07.

Tema 7. Anbaernnnl. Kapoonosbie kucjoTbl. Cioxusbie 3¢upsbl (54)

Tema 7.1.
Anpreruasl

Anpnernapl. @opmanbaeru, aneTaabAeT il CTPOSHIE, (PHU3NIECKUE H XUMUIECKHE CBOUCTBA (PeaKIUy OKUCICHUS U
BOCCTAQHOBJICHUSI, KAUECTBEHHBIE PEAKLIUN), IOTYYEHUE U IPUMEHEHHUE.

VYcTaHaBIMBaTh NPUHAUIEKHOCTD BEHIECTB K OMpPEAeNEHHOMY KIacCy MO COCTaBy U CTPOEHUIO, Ha3bIBaTh UX 110
CHUCTEMAaTHYECKON HOMEHKJIATYpe; NPUBOAUTH TPUBHAIbHbBIE HA3BAHUS OTAEIbHBIX IPEACTaBUTEICH.
XapakTepHu3oBaTh COCTaB, CTPOSHHE, IPUMEHEHHE, (PU3NUECKHE U XUMHYECKHE CBOWCTBA, BaYKHEHIIINE CIIOCOOBI
MOJy4eHns GOpMalbAETH/A, alleTalbACTH/a; BEIIBIIATE TEHETHUECKYIO CBA3b MEXKIY HUMH H ITOJITBEPKIATh €€
HaJIM4Xe YPaBHEHUSIMH COOTBETCTBYIONTUX XUMHUYECKHUX PEAKINI C HCTIOIb30BaHUEM CTPYKTYPHBIX (OPMYIL.
Oco3HaBaTh OMACHOCTH BO3/ICHCTBIS HA )KUBBIE OPTaHU3MBI ONIPESIEHHBIX OPTaHNYECKUX BEIIECTB U MOSICHATH HA
IIpUMepax crnocoObl YMEHBIICHUS M IPEIOTBPAIICHNS MX BPEIHOTO BO3CHCTBUS HA OPTaHU3M YEIOBEKa.

OK 02. OK 03.
OKO05. OKO07.

Tema 7. 2.
KauecTBeHHbIe peakiuy Ha
aJIbAETUABI

IMpakTnyeckoe 3ausiTue Ne6. KauecTBEHHbIE peaKIIMM Ha aJIbJETUJIbI.
IIpencTaBnsaTh pe3yabTaTH IKCIIEPUMEHTA B (hOpMe 3aIHCH YPaBHEHHH COOTBETCTBYIONINX PEAKIUi U IeTaTh
BBIBOJIbI HAa WX OCHOBE. [IpOBOUTH BHIYMCIICHUS IO YPABHEHUIO XUMUUECKON peakiuu. CaMOoCTOsITETbHO
TUIAHUPOBATh U OCYHIECTBIISATH CBOIO TIO3HABATENBHYIO 1€ATEIbHOCTh; IPUHUMATh AKTUBHOE Y4acTHE B IPYNIOBOIl

OK 02. OK 03. OK
04. OKO5.
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y4eOHOU e TENbHOCTH.

Tema 7.3.
OIHOOCHOBHBIE NIpeeIIbHBIC
KapOOHOBBIE KUCIIOTHI

OIHOOCHOBHBIE TIpe/eIbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAs M YKCYCHAasl KUCJIOTBI: CTPOCHHUE, (hH3HUYECKUE U
XIMHYECKIE CBOWCTBA (CBOWCTBA, OOIIHE AJIS KJIacca KUCIOT, peakus 3Tepu(hUKAIINH), TIOTyIeHIE U IPUMECHEHHE.
CreaprHOBasl U OJICMHOBAS KHCJIOTHI KaK IIPEACTABUTENH BBICIINX KapOOHOBBIX KUCIIOT.

YcraHaBIMBaTh NIPUHAIICKHOCTD BELIECTB K ONPEACIEHHOMY KJIacCy 110 COCTaBYy U CTPOCHUIO, HA3BIBATH UX I10
CHCTEMaTHYeCKOH HOMEHKIIAType; IIPUBONTH TPHBUAJIBHBIC HA3BaHHS OTIEIBHBIX NIPEACTaBUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHHE, IPUMEHCHUE, ((U3NUECKUE U XUMHYECKHE CBOHCTBA, BaXKHEHIIINE CIIOCOOHI
HOJTy4eHHs] YKCYCHOM KHCIIOTBI; BBIBIISITE TCHETUUECKYIO CBA3b MEXIY HUMH U OATBEPKAATh €€ HallI4uKe
YpPaBHEHHSIMHU COOTBETCTBYIOLINX XMMHUYECKUX PEAKIMI C UCTIOIb30BAaHUEM CTPYKTYPHBIX popmyi. Oco3HaBaTh
OIIaCHOCTb BO3}1€I71CTBI/I}I Ha )XUBBIC OPTraHU3MBbI OHpe}leﬂéHHbIX OpPraHn4CCKUX BCIIECTB U MOACHATH Ha MpUMEpax
CHOCO6I>I YMEHBIICHUA U NPCAOTBPAIICHUA UX BPECAHOI'O BO3HeﬁCTBHﬂ Ha OpTraHU3M Y€JIOBCKA.

OK 02. OK 03.
OKO05. OKO07.

Tema 7.4.
CBoiicTBa pacTBOpa YKCyCHOM
KHCJIOTHI

Ipakruyeckoe 3anaTue Ne7. CBoiicTBa pacTBopa YKCyCHOH KHCIOTHI. [leiicTBHe MHIMKATOpa, B3aUMOAEHCTBYE
pacTBOpa YKCyCHOM KMCJIOThI C METaJJIAMU, OCHOBHBIMHU OKCHJaMH, OCHOBAHUSIMH, COJIAMH.
[TpencTaBnsTh pe3ysbTaThl IKCIEPUMEHTA B (JOpPME 3aIUCH YPaBHEHUI COOTBETCTBYIOLIMX PEAKIMH U J1eJIaTh
BBIBO/JIbI HAa UX OCHOBEC. HpOBO]II/ITI:- BBIYUCJICHUA 1O YPAaBHCHUIO XUMHYECKOH pcakuun. CaMOCTOSTEIBHO
TUTAHUPOBATH U OCYIIECTBIIATH CBOIO MTO3HABATEIFHYIO NESTEIHHOCTD; MPUHAMATh aKTUBHOE YIacTHE B TPYIIIOBOI

y9e0HOH IesITeThHOCTH.

OK 02. OK 03. OK
04. OKO5.

Tema 7.5.
CrnoxHbIe 3UPHI

CnosxHble 3HUpPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCJIOT. [ Mapoam3 ciioxkHbIX 3¢upos. JKupsl. ['uaponus xupos.
[Tpumenenne xupoB. bronorndeckas ponb KUPOB.
OmnuchIBaTh COCTAB, XMMUYECKOE CTPOCHHE M IIPUMEHEHHE KHPOB, XapaKTePHU30BaTh UX 3HAUCHHE JUTS
KHU3HE/IEATEIbHOCTH OpraHn3MoB. OCcO3HABATh ONACHOCThH BO3JAEHCTBHUS HA KMUBBIE OPTaHU3MBI ONIPEAEIEHHBIX

OPraHn4CCKUX BEIIECTB U MOACHATH HA IpUMEpax CII0COOBI YMEHbUICHUA U TPEAOTBPALICHUA UX BPEIHOTO
BO3HCﬁCTBHH Ha OpraHU3M Y€JIOBCKA.

OK 02. OK 03.
OKO5.

Pa3nei. 4. BbicokoMoJIeKYJIsIpHBbIE coenHenus (44)

Tema 8. Ilnactmaccsl. Kayuyku. Boiokna (34)

OK 02. OK 04.

Tema 8.1.
BricokomornekymsipHbie
COEIMHEHUS

OCHOBHBIE TTIOHATHSA XUMUHU BBICOKOMOJIEKYIISIPHBIX COSTUHEHUI: MOHOMED, TTIOJIUMED, CTPYKTYpPHOE 3BE€HO, CTEIICHb
MOJIMMEPHU3AIINH, CPEeTHSAST MOJIeKyIsipHas Macca. OCHOBHBIE METOJIBI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSTUHEHUIT —
[OJIMMEPU3ALUs U TOJIMKOHIEHCALYSL.

OKO05. OKO07.

Tema 8.2.
IInacTtmaccel. BogokHa

[Tmactmacch! (MOTMATHIICH, TOIUIIPOITMIICH, TOUMBUHIIXIIOPHI, TONUCTHPOI). HaTypansHBIN 1 CHHTETHYECKHE
Kay4qyKku (OyTaaneHOBBIH, XJIOPOIPEHOBHIN 1 N30MPEHOBLIN). BoslokHa: HaTypaibHbIe (XJIONOK, MIEPCTh, MENK);
HCKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO, BUCKO03a); CHHTETHYECKHE (KAaIlpOH U JIaBCaH).
Bnagers u3ydaeMbIMU XUMHUECKUMY MOHATUSIMU: PACKPBIBATH CMBICI U3Y4aeMBbIX MOHITUN U IPUMEHSTH 3TH
TIOHSTHS TP OITUCAHNH COCTABA U CTPOCHUS BEICOKOMOJIEKYJISIPHBIX OPTaHWYECKUX BELIECTB, JJIsl 00BSICHEHUS
OTZAEJBHBIX (PaKTOB U SIBICHHUH.
Hcnonp30BaTh XMMHUUYECKYIO CUMBOJIMKY JJISI COCTAaBIICHUS CTPYKTYPHBIX (OPMYJT BEIIECTB ¥ ypaBHEHUH peakunit
MOJIMMEPH3AINN 1 MTOJTUKOHICHCAIIH.

OK 02. OK 03.
OKO05. OKO07.

CamocrosiTenbHasi pagora. CoCcTaBUTh JABa YPABHEHHUS PEaKLUil, IPUBOASLIMX K HOJYYSHUIO TIOJIUMEPOB, KOTOpbIE
MPUMEHSIOTCS B KOMITBIOTEPAx: MOJMMEPU3AIMU U TIOJIMKOHACHCAINH .
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IIpogpunvusie u npogheccuonanvho 3Havumble 3n1emenmyl cooepicanus. I10TMBUHUIXIOPU,
nonuTeTpadTopaTHIEH (TednoH). DeHonohopManbaeTHAHBIE TNIACTMACCH. AMIHOKAIPOHOBas KucioTa. KampoH xak
HpeICTaBUTENb IIOJHAMHUIHBIX BOJIOKOH. Lemrynona. IIpon3BoacTBO XMMUYECKHX BOJIOKOH

MpakTuyeckoe 3anaTue Ne§. OmpeneneHue mracTMace U BOJOKOH.

Tema 8.3. [IpencraBnasTe pe3yabTaThl SKCIEPUMEHTA B ()OPME 3aIMCH yPAaBHEHUH COOTBETCTBYIONINX PEAKIIUI U IEIaTh BEIBO/IBI OK 02. OK 03. OK
OmnpeneneHue mIacTMace u Ha uX ocHoBe. [IpOBOIUTE BEIYHCIICHHS IO YPaBHEHHIO XUMHUUECKOI peakii. CaMOCTOATENBHO MIIaHUPOBATh U 0 4 OKO 5'
BOJIOKOH. OCYIIECTBIISITH CBOIO TI03HABATENBHYIO JCATEILHOCTD; IPUHUMATh AKTHBHOE YJaCTHE B IPYIIIOBON y4eOHON ' '
JESTENbHOCTH.
OO0mas u HeopraHuveckas xumus 26
Pasnea 1. Teoperuyeckue ocHOBbI XuMHH (74)
Tema 1. Crtpoenue aromos. Ilepuonnyecknii 3axoH u [lepnoauyeckas cucrema xuMmuueckux 3j1emMenToB JI. 1. Mengeneesa (3 1)
Xumudaeckuit 31eMeHT. AToM. SInpo atoma, U30TOmbl. DIEKTPOHHAs 0007I09Ka. JHEPreTHIECKIE YPOBHH,
HOypPOBHU. ATOMHEIE OpOUTANH, S-, P-, d-351eMeHTEI. OCOOCHHOCTH PACIIPEACIICHHS ISKTPOHOB O OPOUTAIISIM B
aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DINEKTPOHHAS KOH(PUTypaIys aTOMOB.
Tema 1.1 PackpbIBaTh CMBICH H3y4aeMBbIX MOHATHH (BBIABIATH UX XapaKTepHbIC IPU3HAKU), YCTAHABIMBATh UX B3aMMOCBS3b. OK 02. OK 03
- o XapaKkTepu30BaTh HIEKTPOHHOE CTPOEHHE aTOMOB XUMHUYECKHX DJIEMEHTOB 1—4 Mepuo10B, UCTIONb3YS MOHITHS «S-, . ’
XuMHUYECKUil 3MeMeHT. ATOM. OKOs5.
p-, d-35eKTpOHHBIC OPOHUTATINY, «IHEPTETHUCCKUE YPOBHIY.
Ilpoghunsusie u npogheccuonanvro 3Hauumble 31emeHmol codeprcanun. PanuoakTMBHOCTh. Mcnons3oBanue
PaZMOAKTUBHBIX U30TOIOB B TEXHUYECKHX LIENIIX. PEHTTeHOBCKOE H3TydeHHE U €T0 HCIIOIb30BaHUE B TEXHUKE U
MeauiHe. MoaenpoBaHue Kak METO IPOTHO3UPOBAHUS CUTYAITHH Ha POU3BOCTRE.
Iepnonuueckuii 3axoH u [lepuoandeckas cucrema xumudeckux 3neMenToB JI. M. Menneneena. CBsi3b
Tema 1.2. NepUOANYECKOro 3akoHa 1 [lepuonnueckoil cuctembl XuMuueckux 3nemeHToB 1. . MenneneeBa ¢ coBpeMeHHOU
Ilepuonuueckuii 3aKoH u TEOpUEN CTPOEHUSI AaTOMOB. OK 02. OK 03
Iepronnueckas cucrema PackpbIBaTh CMBICIT N3y4aeMbIX IMOHATHH (BBISBIATh UX XapaKTepHbIC IPU3HAKN), YCTAHABINBATDH X B3aUMOCBSI3b. Oi(O 5 '
XMMHYECKHX 271eMeHTOB JI. 1. PackpsiBaTh cMBICT Ieproandeckoro 3akoHa J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMAaTU3UPYIOILYIO, '
Menpneneesa OOBSCHUTENIBHYIO M IIPOTHOCTHYECKYIO (DYHKIIUH.
Tema 1.3.
3aKOHOMEPHOCTH U3MEHEHUS OOBACHATD 3aKOHOMEPHOCTH M3MEHEHHUS CBOHCTB XMMHUYIECKHX 3JIEMEHTOB M MX COSIMHEHHH 110 IepHoAaM U OK 02. OK 03.
CBOMCTB XUMUYECKUX rpynnam Ilepuonuueckoi cuctembl XuMuueckux anemeHToB J1. . Menneneesa. OKOs5.
JJIEMEHTOB
Tema 2. CtpoeHue BemecrBa. MHorooopasue Bewects (4 1)
CrpoeHne BemecTBa. XUMHYECKast CBS3b. BB XUMIUECKON CBSI3U: (KOBAJICHTHAs HETIOJISIPHAS U TOJISIpHAs,
T 21 HMOHHAs, MeTaJUINYecKas). MexaHu3Mbl 00pa30BaHMUs KOBAJIEHTHONH XUMHUYECKON CBsI3U (0OMEHHBII 1 JOHOPHO-
CTpoeHEi/INeI:aBeiuéCTBa. alfuemopm)]ﬁ). Bomoponanas cBs3b. OK 02. OK 03.
X UMIICCKAS 3D, PackpbIiBaTh CMBICIT H3y4aeMbIX HOHATHH (BBLACIATH UX XapaKTEpHbBIE IPU3HAKH) M IPUMEHSTh 3TH NOHSITHS TIPH OKO5.

OIKCaHHUH COCTAaBa U CTPOCHHUS BELICCTB, IS OOBSICHEHHUS OTACIBHBIX (DAaKTOB U siBIICHUA. OTnpeessITh BUABI
XUMHYECKOH CBsI3U (KOBAJICHTHOM, HOHHOW, METAIUTMYECKON, BOJOPOIHO) B COCIMHCHHSX; TUI KPUCTAJUTMICCKOMN
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PeIETKU KOHKPETHOT'O BEIIECTRA.

Tema 2.2.

BanentHoCTb. BaneHTHOCTB. DIEKTPOOTpUIIATENHHOCTE. CTETIeHb OKUCICHUS. VIOHBI: KAaTHOHBI B aHHOHBI. OTIpenensiTh OK 02. OK 03.
ONeKTPOOTPHLATEIBHOCTD. BAJICHTHOCTD U CTECTICHb OKHUCIICHUS XUMHYIECKUX 3JIEMEHTOB B COSANHEHUSIX Pa3INYIHOTO COCTaBa. OKOS.
Crenenp oxkucieHus. MoHsl

BermecTBa MOJIEKYIAPHOTO M HEMOJICKYJISIPHOTO CTPOSHHMSI. 3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA. T HUIIBI
KPHUCTAJUTMYECKUX PEHIETOK M CBOWCTBa BemiecTB. [loHsATHE O MUcHepCHBIX cucTeMax. MIcTHHHBIE U KOJUTOUIHBIE
pacTBOpbl. MaccoBasi OIS BENECTBA B PaCTBOPE.
Tema 2.3. .
CamocrosiTenbHas padora. [1oAroToBUTE COOOILICHNE O NPUMEHEHNH HCTHHHBIX PAacTBOPOB B Balleil npodeccuu. OK 02. OK 03.
BemectBa MoniekyisspHOTO U _ OKO5.
HEMOJIEKYJIIPHOTO CTPOSHHUS IIpogdhunvuvie u npogheccuonanvho 3nauumole 31emenmol cooepicanus. PacTBopeHre Kak pU3NKO-XUMHYESCKIH
npouecc. Tennoeie addexTs! npu pacrBopennu. Kpucramnoruaparsl. Pemenue 3a1a4 Ha MacCoOBYIO JIOJIO
PaCTBOPCHHOT'O BEIICCTBA. HpI/IMeHeHI/Ie BOJbI B TCXHUUYCCKHUX LCIIAX. KectkocTh BOJbI U CHOCO6I)I €€ YCTpaHCHMUH.
MuHepasnbpHbIe BOJIbBI
Tema 2.4. Knaccudukanms Heopranndecknx coetnHeHNH. HoMeHKnaTypa HeopraHn4eckux BeniecTs. I 'eHeTHueckas CBs3b OK 02. OK 03
Krnaccudukamms HEOPraHMYECKHX BEIECTB, MPHHAUICKAIINX K Pa3INIHBIM Ki1accaM. [loaTBepkaTh CylecTBOBaHNE T€HETHIECKOM Oi(O s '

HCOPraHN4YCCKUX COC,Z[I/IHCHI/Iﬁ

CBA3HU MCIKAY HCOPraHNMICCKUMU BCHICCTBAMH C TIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX peaK].[I/Iﬁ

Pasnen 2. Heopranuuyeckasi xumus (26 4)

Tema 3. Xumnueckue peakuuu (5 4)

Tema 3. 1. Xumnaeckas peakiust. Kiaccnpukanns XMMUYECKUX Peaknii B HEOPraHMYECKOW U OpraHMIeCKOH XUMHH. 3aKOH
Krnaccuukarmus XuMIaecKux COXpaHEHHs MacChl BELLECTB; 3aKOH COXPAaHEHUS U NPEBPAILECHUs YHEPTUU IPU XUMUYECKUX PEAKLUSIX. OK 02. OK 03. OK
peaxImii 05.
Tema 3.2. OOBSICHATH 3aBHCUMOCTb CKOPOCTH XMMHUYECKOH PEAKIUK OT Pa3IMuHbIX (pakTopoB. ONpenensiTs Xxapakrep OK 02. OK 03

CKOPOCTh XMMHUYECKOH peakun

CMeENIeHHs] XUMUIECKOT0 PAaBHOBECHS B 3aBUCHMOCTH OT BHeNIHero Bo3neicTBus (mpuuiun Jle [larenne).

Ipakruyeckoe 3aHaTHe Ne9, DiexrpoiauTndeckas auccounanus. CunbHele U ciaadble 3meKkTpoauTsl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KHUCIasA, HEUTpasbHas, menouHas. [lorarue o BogopoaHom nokasarene (pH) pacteopa.

SHeK;l;)e(])le;TBI/IIiIecxaﬂ [IpencraBasTh pe3ynbTaThl SKCIIEPUMEHTA B (POpME 3aMUCH YpaBHEHUIA COOTBETCTBYIOIIHX peakuui u 1enathb OK 02. OK 03. OK
[ — BBIBOIBI HA UX OCHOBE. [IpOBOWMTE BEIYMCICHHS 110 YPABHEHUIO XUMHUECKOM peakinu. CaMOCTOATEILHO 5 04. OKOSs.
IUTAHUPOBATh U OCYIIECTBIISITH CBOO [TO3HABATEIIbHYIO ICSITEIBHOCTD; IPUHAMATh aKTHBHOE YYaCTHE B TPYIIIOBOI
y4eOHOI eI TeTbHOCTH.
Mpakruyeckoe 3ausaTue Nel(. Peakiun nonnoro ooMena. 'uponu3 opraHMYecKUX U HEOPraHWIECKUX BELIECTB.
[IpoBoauTh, HAOIOIATH U OMKCHIBATH XUMIUYCCKUIA SKCIICPUMEHT: TI0 OIIPECIICHHIIO CPEIbI BOJHBIX PACTBOPOB
Tema 3.4. BerrecTB. COCTaBIATh YPAaBHEHHS PEAKIIUI Pa3IMYHBIX THUIIOB; TIOJHBIC U COKPAMIEHHBIC HOHHBIC YPABHEHUS OK 02. OK 03. OK

PeaKHI/II/I HOHHOTO 0OMeHa

peaKIuid, YIUTBIBAs YCIOBHUS, IIPH KOTOPBIX 3TH PEaKIUU HAYT 0 KoHIA. [IpeIcTaBIsaATh pe3yabTaThl SKCIICPUMEHTA
B (hopMe 3amucH ypaBHEHHH COOTBETCTBYIONINX PEAKI[UI U JIeNaTh BEIBOIBI HA UX OCHOBE. [[pOBONTE BEIYUCICHHUS
110 YpaBHEHHUIO XUMUUECKOH peakui. CaMOCTOSTENbHO MIIAHUPOBATh U OCYLIECTBIISITh CBOIO [TO3HABATENIbHYIO
JIeSITEIPHOCTD; IPUHUMATh aKTHBHOE YJacTHE B TPYIIOBOH yIeOHOI NesITeIbHOCTH.

04. OKO5.

Tema 3.5.
OKHCIMTENBHO-

Ipakruyeckoe 3aHaTHe Nell. OKHCINTETEHO-BOCCTAHOBUTENBHBIE peakiun. [IoHsATHE 00 3MEKTPOTN3e pacIyiaBOB
1 pacTBOpPOB coJieil. [IpumeHenue asexTponausa.

OK 02. OK 03. OK
04. OKO05.
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BOCCTAHOBUTCJIBHBIC pECAKIIUN

[IpencraBnsaTh pe3yabTaThl SKCIEPUMEHTA B (hOpME 3aIMCH yPaBHEHHH COOTBETCTBYIOIINX PEaKIMi U IeaTh
BBIBOJIBI HAa X OCHOBE. CaMOCTOSATENHHO IUTAHMPOBATh M OCYIIECTBIIATH CBOIO TIO3HABATEIBHYIO JESTEILHOCTD;
NIPUHAMATh aKTHBHOE YJacTHE B TPYNIIOBOM yueOHOH NESITENbHOCTH.

Tema 4. Hemerananl (5Su)

Tema 4.1.
Hewmeramel. [Tonosxenue
HemeTaioB B [lepuoanueckoit
CHUCTEME XUMHUUYECKUX
3JIEMEHTOB

Hewmeramnel. [Tonoxenne Hemetannos B [lepuoaudeckoii cucteme XumMuueckux 3nemeHToB . Y. Menzneneea u
0COOCHHOCTH CTPOSHHS aTOMOB. Pu3nUecKue CBOMCTBA HEMETAIUIOB. AJUIOTPONNS HEMETAIUIOB (Ha IpHMepe
KHCJIOpoa, cepsl, pocdopa u yriaeposa).

PackprIBaTh CMBICIT N3y4aeMBIX HOHATHH (BBLACTATh UX XapaKTEPHBIE IPU3HAKH) M IPUMEHSTh 3TH MOHATHS NPH
OTIMCAaHWH COCTaBa U CTPOCHUS BEUIECTB, IS OOBSICHEHHS OTACTHHBIX ()aKTOB U sBIeHUH. OOBACHATE o0mIHe
3aKOHOMEPHOCTHU B UBMECHCHHUU CBOMCTB HEMETAJIJIOB U UX COCJII/IHeHI/Iﬁ C y‘IéTOM CTPOCHUA UX ATOMOB U MOJIOKCHUSA
B Ilepuoguueckoii cucteMe xumMuueckux 3seMeHToB [, 1. Menzeneesa.

IpoduabHbie U NPodhecCHOHATLHO 3HAYMMBbIE YJIEMEHTBI COleP:KaHus. AJUTOTPONTHBIC MOIHU(HUKAIIUN YIiepoia
(anmmas, rpadut), kucimopoaa (kuciopon, 030H). Onosa (cepoe u 6enmoe 0710B0). [ToHATHE 0 XUMUYESCKOM
TCXHOJIOTUH, 6I/IOTCXHOHOFI/II/I 1 HAHOTCXHOJIOTUH

OK 02. OK 03.
OKOS.

Tema 4.2.
VYrnepon 1 KpeMHUN

Ipakruyeckoe 3anaTHe Nel?2. XumMuueckue cBOMCcTBa BaKHEHIIMX HEMETAIIOB (YIlepo/ia U KpeMHHUs) U UX
coeIMHEHUH (OKCUIOB, KHCIOPOACOACPKAIINX KUCIIOT, BOAOPOIHBIX COSAMHEHHUIA).

[IpencraBasaTh pe3yabTaThl SKCIEPUMEHTA B ()OPME 3aIMCH yPaBHEHHH COOTBETCTBYIOIINX PEAKLIUH 1 JeIaTh
BBIBOJIBI HA X OCHOBE. [IpOBOHUTH BHIYUCIICHNUS 110 YPAaBHEHUIO XUMHIECKOH peaknu. CaMOCTOATEIBHO
IUIAaHWPOBATh M OCYIIECTBIISTH CBOIO TI03HABATEIHHYIO JAEATEIbHOCTh; IPUHIMATh AKTHBHOE Y4acTHE B IPYIIOBOH
yueOHOM NesITeNIbHOCTH.

OK 02. OK 03. OK
04. OKO5s.

Tema 4.3.
Asort, dhochop

IpakTuueckoe 3anaTue Nel3. XuMnuieckne CBOHCTBA BAXXHEHIIINX HEMETaIUIOB (a30Ta, pocdopa) n ux
COCTMHEHUH (OKCHIOB, KHCIIOPOACOACPIKAIMX KUCIIOT, BOIOPOIHBIX COSTHHCHU).

[pencTaBnsTh pe3ysIbTaThl IKCIEPUMEHTA B (JOpPME 3aIUCH YPaBHEHUI COOTBETCTBYIOLIMX PEAKIMH U JIeJIaTh
BBIBOJIBI HA MX OCHOBE. [IpOBOJUTH BHIUUCIICHUS 110 YPAaBHEHHIO XUMHYECKOH peakini. CaMOCTOsATEIbHO
IUIAHUPOBATH M OCYLIECTBIISITH CBOIO MI03HABATEIIBHYIO JEATEIbHOCTh; IPUHUMATh AKTHBHOE Y4acTHE B IPYNIOBON
y4eOHOU e TENLHOCTH.

OK 02. OK 03. OK
04. OKO5.

Tema 4.4.
l"anorensl, cepa

XUMHUYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TaJIOreHOB, CEPBI) M X COENMHEHUH (OKCHUIOB,
KHCIIOPOJICOIEPIKAIUX KUCIOT, BOAOPOIHBIX COeAMHEeHUH). [I[puMeHeHne BAXKHEUIITNX HEMETAIIIOB U UX
COEJIMHEHHH.

XapakTepu30BaTh (OIMUCHIBATE) OOIIHE XUMUYECKHAE CBOMCTBA HEMETAJIOB, X BAXKHEHIIINX COCTUHCHUM,
MOJTBEPIK1asl ITO ONMUCAHUE IPUMEPAMH YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX peakuuil. XapakTepu3oBaTh
BIIMSIHAC HEMETAJUIOB M UX COCIHEHUH Ha J)KUBBIC OPTaHU3MBI; ONMCHIBATH MMPHUMEHEHHE B PAa3IIMYHBIX 007IaCTIX
MPaKTUYECKOHN JeATEeIbHOCTH YeJoBeKa. PacKpbIiBaTh CYyIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEBHBIX PeaKui
ITOCPENICTBOM COCTABIICHHS DJIEKTPOHHOTO OaaHCca STHX PEaKIUiA.

OK 02. OK 03.

Tema 5. Metansl (9 4)
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Tema 5.1.

Mertannsl. [Tonoxenue metanios B [lepuoguueckoii cucreme XxumMuueckux snemeHToB /1. 1. Menneneesa.
OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK aTOMOB METAaJIIIOB.
PackpbIBaTh CMBICI U3y4aeMbIX MOHATHH (BBIICIATH UX XapaKTCPHBIC MPU3HAKK) M IPUMEHSTh 3TH OHATHS IIPH
OTHMCAHUH COCTaBa U CTPOCHUS BEUICCTB, sl O0BSICHEHHS OTACIbHBIX ()aKTOB U sBJICHUH. OOBACHATH 00IIHe

Merambl. XUMHYECKHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB — METAJUIOB U MX COCAMHEHUH C YUETOM CTPOCHUS UX aTOMOB U OK 02. OK 03.
CBOMCTBa METAIIOB noJioxkeHus B Ilepuoguueckoii cucreMe XxumMudeckux 3yeMeHToB [I. 1. Menneneesa.PackpbiBaTh CyIIHOCTD
OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IIOCPEJICTBOM COCTABJIEHHS DJICKTPOHHOTO OajlaHca STHX PeaKIui
O6uue puznueckue cBoiicTBa MeTauioB. CriaBbl MeTasioB. [IpuMeHeHre MeTayuIoB B OBITY U TEXHHKE.
Tema 5.2. XapakTepu3oBaTth (ONMCHIBATE) OOIINE XMMHUUECKHE CBOMCTBA METAIIIOB, NX BaKHEHIINX COSANHEHUH, OK 02. OK 03
®usngeckue cBoiicTBa TIOATBEPKasi 3TO ONMCAHNE ITPUMEPAMHU YPAaBHEHUH COOTBETCTBYIOIINX XUMHIECKUX PEaKIHii; TpUMEHECHUE Oi(O 5 '
MeTaioB. CIUTaBel METAILIOB METAJUIOB B PA3JIMYHBIX 001aCTsX, @ TAKXKE HCIOIb30BaHNE HX IJISI CO3/IaHMS COBPEMEHHBIX MaTepHalioB U '
TEXHOJIOTHUH.
Tema 5.3. O6urre criocoOBI MOTYYCHUS METAILIOB. MeTaITyprusl. OK 02. OK 03
OO6wwue crocoOsl omyYeH st Ilpoghunsusle u npogheccuonanvro 3nauumvle 31emenntvl cooepircanus. IIpon3BoICTBO UyTyHa U CTalH. OKOS. OKO07 '
MCTaJIJIOB [TonyyeHre MeTaIOB JIEKTPOIN30M PACTBOPOB MIIM PACIUIABOB AJIEKTPOIUTOB.
IpakTuyeckoe 3anaTue Ne 14. Kopposus metamuioB. CriocoOb! 3alIUTHI OT KOPPO3UH.
Crnoco0bl 3alIUThl METAJUIOB OT KOPPO3HUH.
IIpencraBisaTh pe3ynbTaThl SKCIIEPUMEHTa B (hopMe 3alKCH YPaBHEHHUH COOTBETCTBYIOLINX PEaKIUi U IeTaTh
BBIBOJIBI HA UX OCHOBE. IIpOBOUTE BEIYHCIICHHS 110 YPABHEHUIO XUMIUECKOH peakunu. CaMOCTOATETEHO
Tema 5.4. P P P OK 02. OK 03. OK

Kopposust metamios

TUTAHUPOBATH U OCYIIECTBIATH CBOO [TO3HABATENBHYIO ICATEILHOCTD; IPHHAMATE aKTUBHOE Y4aCTHE B TPYIIIIOBOM
y4e0HOI IesITeThbHOCTH.

Ilpogpunvusle u npogheccuonanvno 3nauumovie Inemenmst cooepicanusn. Kopposust METAIIOB: XUMUUECKast U
IEKTPOXUMHUUECKas. 3aBUCUMOCTb CKOPOCTH KOPPO3UH OT YCIIOBHUIT OKpyxaromieit cpenpl. Kinaccudukarms
KOPPO3UH METAJUIOB 110 PA3JIMYHBIM IIPU3HAKAM.

04. OKO5s.

[pakrunyeckoe 3anaTHe Nel5. DIEeKTPOXUMHUUECKHUH PsI HANPSDKEHUHM METa/UI0B. XUMHUECKUE CBOMCTBA
BO)KHEHWIINX METAIJIOB (HATPUH, KaJIUH, KalbLMi Marduii) 1 UX COEANHEHUI.

H anHﬁ’,I‘Iirﬂilg;SI;aﬂbHHﬁ [IpencraBnsTh pe3yabTaThl IKCIIEPUMEHTA B (POPME 3alMCH ypaBHEHUH COOTBETCTBYIOLIHMX peaxiuii u 1enath OK 02. OK 03. OK
IN—— BBIBOJIBI HA MX OCHOBE. [IpOBOJWTE BEIYHCIICHHS IO YPABHEHUIO XUMUUECKON peaknnu. CaMOCTOATETEHO 5 04. OKOS5.
TUTAHUPOBATh U OCYIIECTBIIATH CBOIO ITO3HABATENBHYIO JESATEIFHOCTD; IPHHAMATH aKTUBHOE YJ9acCTHE B TPYTIIOBOI
y4eOHOU e TEILHOCTH.
IpakTuyeckoe 3aHsaTHe Ne 16. XuMimdeckue cBOMCTBA BAXKHEHIITNX METAJUIOB aTFOMUHUHN, IMHK M UX COCIMHEHUI.
Tema 5.6. IIpencTaBasaTh pe3yapTaThl IKCIEPHUMEHTA B (hOpMe 3aIMCH YPaBHEHHH COOTBETCTBYIONIUX PEAKIUI 1 IeTaTh OK 02. OK 03. OK

AJOMUHUH, [TUHK

BBIBOJIBI Ha WX OCHOBE. [IpOBOJUTH BHIYHCIIEHUS TI0 YPABHEHUIO XUMHUECKOH peakinu. CaMOCTOSITETEHO
TUTAHUPOBATH U OCYIIECTBIIATH CBOIO TTO3HABATENFHYIO JACATEIBHOCTD; IPUHIMATh AKTUBHOE YIacTHE B TPYIIIOBOI
y4eOHOI NeSITeIBHOCTH.

04. OKO5.

Tema 5.7.

IIpakTuyeckoe 3ansaTHe Ne 17. X¥MHUYECKUE CBOMCTBA BaKHEMILINX METAJUIOB XPOM, MEJIb U UX COCIUHEHUH.

OK 02. OK 03. OK
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04. OKO5.

XpoM, Menb

IIpencTaBnsaTh pe3yabTaThl IKCICPUMEHTA B (DOpME 3aIMCH YPABHECHU I COOTBETCTBYIOIIUX PEAKIIAN U JICTIaTh
BBIBOJIBI HA UX OCHOBE. [IpOBOUTH BHIYUCIICHUS 110 YPABHEHHIO XUMHYIECKOH peakinu. CaMOCTOATEIbHO
IUIAHUPOBATH M OCYIIECTBIISITH CBOIO MO3HABATEIBHYIO JCATEIbHOCTh; IPUHUMATH AKTHBHOE Y4aCTHE B MPYMIOBON
y4e0HOI JesITeTHbHOCTH.

Tema 5.8.
Kemezo

[pakTuyeckoe 3anaTue Ne 18. XnmMudeckne cBONCTBA BaXKHENIIINX METAIUIOB JKEJIE30 U X COCTUHEHUI.
[pencraBnsTh pe3yabTaThl IKCIEPUMEHTA B (hOpME 3alUCH yPaBHEHHH COOTBETCTBYIOIIMX PEAKIIUI U eNaTh
BBIBOJIBI HA UX OCHOBE. [IpOBOUTH BHIYMCIICHUS 110 YPABHEHHIO XUMHUYECKOH peakiuu. CaMOCTOSATEIbHO
[UIAHUPOBATH M OCYIIECTBIISITH CBOIO MTO3HABATEIbHYIO JCATEIbHOCTh; IPUHUMATH AKTHBHOE Y4aCTHE B MPYNIOBON
y4eOHOI eI TeTbHOCTH.

OK 02. OK 03. OK
04. OKOs.

Pazgen 3. Xumust u sku3Hb (2 4)

Tema 6. Xumus v xu3Hb (2 4)

Tema 6.1.
Poib xumuu B 00ecieueHUU
0e30IacHOCTH

Poib Xxumu# B 00€CTIEYCHUN IKOIOTUICCKOM, SHEPTeTUIESCKOM U MUIICBON 0€30M1aCHOCTH, PA3BUTHH MEIUIHHBI.
[ToHsATHE O HAyYHBIX METO/IaX MO3HAHHUS BEIIECTB U XUMHUECKUX pEaKIuil.
PackpbIBaTh poJib XMMUHU B PEIICHUU YHEPTETUYECKUX, CHIPHEBBIX U IKOJOTUUYECKUX MPOOJIeM YelloBEUeCTBa,
OINUCHIBATh OCHOBHBIE HAMPABIICHUS Pa3BUTUS XUMHUUECKON HAYKH U TEXHOJIOTUH.

[TpumensaTh npaBmuiIa 6€30MaCHOr0 0OPAIEHHs C BEIIECTBAMH, HCIOIb3YEMBIMHU B TOBCEAHEBHOM XKHU3HH, MIPaBHIIa
TIOBEICHHS B IEJIAX COEPEKEHUSI 3J0POBBSI U OKPY>KaroIIe IPUPOIHON CpelIbl; TOHUMATh Bpea (OIacHOCTh)
BO3/ICICTBUS Ha KHUBBIE OPTaHU3MBI OIPEICIEHHBIX BEIIECTB, CMBICI OKA3aTeNs IJIK, MOSICHATh Ha IPUMeEpax
CIOCOOBI yMEHBIICHUSI U MIPEOTBPAILCHNS HX BPEHOTO BO3JICHCTBHA.

OK 02. OK 03.
OKO05. OKO07.

Tema 6.2.
UYenoBek B MUPE BELIECTB U
MaTepHajoB

YenoBek B MHUPE BEUICCTB U MAaTEPUAJIOB!: Ba)KHEWIITHE CTPOUTEJIbHBIE MAaTE€pHalibl, KOHCTPYKIIMOHHBIC MaTCPUAJIbI,
KpacKu, CTCKJIO, KEpaMUKa, MaTCpralibl JJId DJICKTPOHUKU, HAHOMATEpHAJIbl, OPraHNMICCKUEC U MUHEPAJIbHBIC
ya00peHus.

Xumus ¥ 37I0pOBbE UCIIOBEKA: MPaBHJIa UCIIOIb30BAHMS JICKAPCTBEHHBIX MPENapaToB; MpaBuiia 0€30MacHOro
UCIIOJIb30BAHUSI [TPENapaToB OBITOBOM XUMHUHU B MIOBCEIHEBHON JKU3HH.

AHaIM3UPOBATh ¥ KPUTHYECKH OLCHUBATH HH()OPMAIIHIO, CBSI3aHHYIO ¢ XUMHYECKUMHE MPOLIECCAMH U UX BIUSHUEM
Ha COCTOSTHHE OKPYKarolei cpe/ibl. MIcrnonb30Bath Moy4eHHbIC 3HAHUS U TIPEJICTABICHUsI O cepax JIesITebHOCTH,
CBSI3aHHBIX C HAYKOI U COBPEMEHHBIMU TEXHOJOTUSMH, KAK OCHOBY Il OPUCHTAIIMU B BEIOOpE CBOEH Oymyiei
po(eCCHOHATBHOM NESTEIHHOCTH.

[IpuanMath yuactre B 00CyXICHHH TIPo0IeM XUMHUYECKOH 1 3KOJIOTHIECKOI HAIIPaBICHHOCTH, BRICKa3bIBATh
COOCTBEHHYIO MO3HUIIMIO IO pobJIeMe 1 ITpeyIaraTh BO3MOXKHBIE TyTH €€ PeleHNs

CamocrosiTesabHasi padora. [1oAroToBUTE MOZEIL TPAAULIMOHHOIO IPOMBIIIIJIEHHOIO IPEAIPUATHS U MOJEIb
0€30TX0THOTO MPOMBIIIJICHHOTO MPEAIPUSITHS.

OK 02. OK 03.
OKO05. OKO07.
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3. YCJIOBUSA PEAJINZALIMU YYEBHOI'O TPEJMETA

3.1 TpeGoBaHUA K MUHMMAJIbHOMY MaTEePHAJIbHO — TEXHUYECKOMY

o0ecne4yeHn10.

Peanuzanus y4yeOHOW IUCUUILIMHBI TpeOyeT Halnyusg y4eOHOro kaOWHeETa
«XUMUD.

O6opynoBaHue yueOHOTO KabrHETa U paboUnXx MeCcT KabuHeTa:

- IOCAJJ0YHbIE MECTA 110 KOJIMYECTBY 00YyYarOUXCS;

- pabouee MecTo MpernoaaBaTes;

- KOMIUIEKTBI Y4€OHO — HarJIsIIHBIX TOCOOUH:

YueOHo-HarIs IHbIEe TOCOOUS TIIaKaThI

CpencTBa UHAUBUYAIbHON 3aIIUTHI.

MenumnmHCKIE allTeuKH.

OOyuaroiyecs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS, B OTJIMYUE OT
OCTaJIbHBIX, UMEIOT CBOU clienuuueckue 0COOEHHOCTH BOCIPUSTHSA, TIepepabOTKu
MaTepuasia, BBINOJHEHUS MPOMEXKYTOYHBIX M HUTOTOBBIX ()OPM KOHTPOJISI 3HAHUM.
Onu obecnieynBarOTCA NEYaTHHIMU U 3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYpCaMU
(mporpaMmbl, Y4eOHHMKH, Yy4eOHbIE NOCOOMS, MaTepuaibl ISl CaMOCTOSTEIbHOU
pabotel U T.1.) B ¢dopmax, aJanTUPOBAHHBIX K OTPAHUYEHUSM HX 370POBbS H
BOCIIPUATHUS HH(DOPMAITUH:

07151 TUY, C HAPYWIEHUAMU 3PEHUA:

- B Me4aTHOM (hopMe yBEIMUYCHHBIM MIPUPTOM;

- B (opMe DIEKTPOHHOTO JOKYMEHTA,

- B popme aynuodaiina;

- B meuatHoi ¢opme Ha si3bike bpaiins;

0J151 TUY, C HAPDYUWIEHUAMU CTIYXaA:

- B Ic4aTHOM hopme;

- B JopMe AIEKTPOHHOTO JJOKYMEHTA;

07151 1UY, C HAPYUWIEHUAMU ONOPHO-06U2AMENbHO20 Annapama:

- B ICYaTHOM (opme;

- B popMe 3JIEeKTPOHHOTO JOKYMEHTA;
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- B (hopme aynuodaiina;

ona  auy

c

HEPE8HO-ncuxuiecKumu

HapyweHuaAMu

(paccTpolicTBa

AYTUCTHUYCCKOI'O CIICKTpd, HAPYHMICHUA IICUXHUYCCKOI'O pa?)BI/ITI/IH) HCIIOJIB30BaHHC

TCKCTOB C MJUIFOCTpALIUAMMU, MYHBTHMCHHﬁHLIC MaTCpUaJIbI.

3.2 UndopmanuonHoe odecrnedeHue 00ydeHust

3.2.1. OcHOBHBIE H3IAHUSA

No ABTOD HasBanue l'on n3nanus M3patenscTBO
T'abpuensn O.C., N N
Xumust i npodeccuii u crenuaibHOCTe R
OctpoymoB U.T".,
€CTEeCTBEHHO-HAYYHOT'0 MPOGHIIS: yueOHUK 000
1. Octpoymosa E.E. u . 2020
JUTSL CTYA. YUPEKICHUH Cpel. mpod. Hpoda
Ap- o0Opa3oBaHUs
Xumust i npodeccuii u CriennanbHOCTeH
la6puensa O.C., COIIMATIbHO- YKOHOMHUYECKOTO U 000
2. . 2020
Octpoymos WU.T". TYMaHHUTAPHOTO MPOoQIIIeH: YICOHHUK IS Hpoda
CTYA. YUpeXKISHUA cpell. mpod. oOpa3oBaHusI.
la6puensa O.C., Xumust i npodeccuii u CriennanbHOCTeH
000
3. Octpoymos N.T. TEXHUYECKOTO MPOQWII: yIeOHUK IS CTY/I. 2020 Tipoda
yupexaeHuii cpen. npod. oopazoBaHusl. P
T'abpuensn O.C., Xumust: mocobue st MoAroTOBKH K ET'D:
Ocrpoymos UL, 4ye0. mocooue Ay CT YpEKICHUM CPE 2020 O
Crnankos C.A. yaceo. . YA yApeRrIL pea. «AKageMusI»
npod. oOpa3oBaHus
Crnanxos C. A., OIeKTpOHHOE
OctpoymoB U.T"., Xumus i npodeccuii U cienuanrbHOCTEN MPUJIOKEHHE
4. 2020
I'abpuensn O.C., TEXHUYECKOTO MPOQHIIS. (amexTpoHHOE
JlykepstHOBa H.H. y4aeOHOe H3/IaHe)
B. JI. BasioBa
(Komnsrnosa), E. . OUI]
3. [Mapmuna. - M. TpaxTikym «AxkaneMus»
Epowmion, | oo s | | o
A YA. yApeAIL pell. pog. «AxkaneMus»
obpazoBaHusl.
JlurepaTrypa u MCTOYHUKH JJIA NPENOAaBaTeIsl:
ABTOD Hassanne T'on n3manus I/I3Ilal;[§J'H>CT
T'abpuenan O.C., XuMmust: KHHATA TS IpenojaBaTess: yaeo.- .
JIpicoBa I'.T. ’ . perol - yaeo. 2020 «AxageMus
MeToJ1. mocodue 5
(31eKTpOHH
I'a6puensn O.C. u np. Xumust 1y npodeccuii 1 criennanbHOCTe 2020 oe
TEXHUYECKOTO MPOPHIIS MPUIOKEHN
e)
(0)511}
Tabpuensa O.C.. XuMust Ui TIpenoaBaTelis: yaeOHo-
2020 «Akamemus
JIpicoBa I'.T". METOIMYECKOe TTOCO0He 5
T'abpuensn O.C. Hacronbnas xaura yuntens xumun: 10 knacc 2020 OMII
Octpoymos IN.T. «Akajgemus
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»
Ta6puensn O.C. HacronpHast kaura yuaureins xumun: 11 xiacc: Oull
JIercoBa I'.T". cro yaure ’ ce 2020 «AKageMus
B2U.
Beenenckas Al »
Apmanckuii E.A MeTtoanka 0Oy4eHHss XMMHH B KJIaccax Oull
p o A v 2020 «AKageMus
TYMaHHUTaPHOTO MPOQHUIIS 5
OUI]
Heprobensekas I.M. Mertoanka 00ydeHHS XUMHUH B CPETHEH IIKOJIE 2020 «AKageMus
»

b) JonoaHuTe1bHAA TUTEPATYpPA:

1. Kouncrurynus Poccuiickoit deneparuu. [lpunsta Ha pedepenayme 12
nekadps 1993 r. — M., 2005.

2. TI'paxnanckmii konmekc Poccuiickoit ®@enepanuu (dacte mepsas) ot 21
okTs10pst 1994 1. Ne 51-@3 (B pen. @3 ot 26.06.2007 Ne 118-D3)) // C3 PD. —1994. —
Ne 32. — Cr. 3301.

3. TI'paxnanckuii kojexkc Poccuiickoit ®denepamnuu (4acth BTOpas) OT 26
saBaps 1996 r. Ne 14 (B pex. ot 24.07.2007 Ne 218-®3) // C3 PD. —1996. — Ne 5. —
Cr. 410

JJIeKTPOHHbIE U3IAHMS:

1. http://school-collection.edu.ru/  emuHas  KOJUIEKIMS  IHUGPOBBIX
00pa3oBaTeNIbHbIX PECYPCOB

2. www .krugosvet.ru/ yauBepcaiibHas sHIuKIoneus «Kpyrocser»/;

3. http://sciteclibrary.ru/ HayuHO-TeXHHUYECKass OHOIHOTEKA/

4. www.auditorium.ru/ 6ubiamorexa UHCTUTYTa « OTKPBITOE OOIIECTBOY/

5. www.bellerbys.com-caiiT yunrtesei OHOIOTUN U XUMHH

6. http://www.alhimik.ru - mosne3nsle coBeTbl, 3¢ GEKTHBIC —OIBITHI,
XUMHYECKHE HOBOCTH

7. http://dnttm.ru/ — (on-line koH(pepeHIMH, TPEHUHTH, 00yUYeHUs (PHUUKE U
XUMHH,

OMOJIOTHH, IKOJIOTHH )

8. http://www.it-n.ru/ - cereBoe cooO0IIECTBO YUHUTEIICH XUMUN
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9. http://chemistry-chemists.com/ — «Xumus u XumMukm» - GopyM KypHaia
(9KCTIIEpUMEHTHI 110 XUMUH, TTPAKTHICCKAs XHUMHSI, TIPOOJIEMbI HAYKH U 00pa30BaHUs,
COOpHUKH 3a/1a4 JIJIs TOJATOTOBKH K OJIMMITHA/IaM TI0 XUMHH ).

10. http:/www.astu.org/content/userimages/file/upr_1 2009/04.pdf

DJIEeKTPOHHbIE Y4eOHUKH

1. T'abpuensu O. C. Xumus, 10 knacc/ 'abpuensia O. C., Mackaes @. H., [Tonomapes
1 C. 10 /- M. Ipoda 2020 1. 303 ¢

2. I'abpuensu O. C. Xumus, 11 knacc/ 'abpuensn O. C., Mackae @. H., [Tonomapes
C. 10 /- M. Ipoda 2020 r. 303 ¢

2
HNuTepHeT-pecypcebl:
Inekmponnvle U30aAHUA:
1. - 3narenbcko-Topropast kopriopanus «Jlamkos u K°», 2020 r.
2. -http://school-collection.edu.ru/ eIMHAS KOJUTCKITHS U (POBBIX

o0pa3oBaTeIbHBIX PE CYPCOB

3 - www.krugosvet.ru/ yauBepcanbHas sHIuKIoneaus «Kpyrocser»/;

4 -http://sciteclibrary.ru/ HayuHO-TexHHUECKass OMOIMOTEKA/

5. - www.auditorium.ru/ 6ubnroreka HHCTUTYTa «OTKPBITOE OOIIECTBOY/

6 -w-ww.bellerbys.com-caiit yuurenei OHOIOTHN U XUMHH

7 -http://www.alhimik.ru - mose3nsie coBeThl, 3PPEKTHBIC OIMBITHI, XUMHYCCKUE
HOBOCTH

8.  -http://dnttm.ru/ — (on-line xoH(pepeHMH, TpeHUHTH, OOy4eHUs (QHU3HKE U
XUMHH,

9. OMOJIOTHH, DKOJIOTHH)

10.  -http://www.it-n.ru/ - ceteBoe cOOOIIECTBO yUUTEICH XUMHUH

11.  -http://chemistry-chemists.com/ — «Xumust u Xumuku» - GopyMm KypHaia
(9KCTIEPUMEHTBI 110 XMMHUH, IPAKTUYECKAsi XUMUS, TPOOJIEMbl HAYKH U 00pa30BaHus,
COOpHUKHM 3a/1a4 IS

12. MOATOTOBKHU K OJIUMMHAZAM MO XUMHH ).
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13.  -http:/www.astu.org/content/userimages/file/upr_1 2009/04.pdf

14. -Buxuneawms http:// ru.wikipedia.org

15.  -BooksGid. DnextponHas 6udaroteka. http://www.booksgid.com

16. -I'mobGantexa. ['mobanbHas o6ubnmnoTeka HAy4YHBIX
pecypcos. http://globalteka.ru/index.html

17. -Exunoe okHO A0cTyma kK o0pa3oBaTebHBIM pecypcaM. http://window.edu.ru
18. -Kuwmru. http://www.ozon.ru/context/div_book/

19.  -Jlyumras ydeOHas nureparypa. http://st-books.ru

20. -Poccuiickuii ~ oOpa3oBaTenbHbIi  mopTad.  J[OCTYNMHOCTb,  Ka4yecTBO,
sa¢pdexruBHOCTSL. http://www.school.edu.ru/default.asp

21. -Koncynerant-mitoc: http: //base.consultant.ru/cons/cgi/online.cgi?req=home.
22. -bubmmoTeka AIeKTpOHHBIX KHUT: http://currencyex.ru/

23.  -Karanor o0pa3oBaTelbHBIX HHTEPHET — pecypcoB: http://www.edu.ru/

24. -DnextponHHas oubnmuoTeuHas cuctema http://book.ru/

25. http: //[school—collection. edu .ru

26. bompmas coBerckas sHImKIoneaus. http://bse.sci-lib.com

MeTtoauveckasi Jureparypa:

Iabpuensa O.C., JIpicoBa I'.I'. Xumusa: kHUTA JUIs mpenogaBaTess: ydel.- METOj.
rmocooue. — M., 2020.

IMabpuensn O.C. Xumus Ay npenogaBaTes: yueoOHo-meToaudeckoe nocodue / O.C.
Iabpuensn, I'.I'. JIeicoBa — M., 2020.

INabpuensna O.C. Hactonbhas kaura yuutens xumuu: 10 kinace / O.C. I'abpuensn, U.T.
OctpoymoB — M., 2020.

INabpuensn O.C. HacronbHast kuura yuurtens xumuu: 11 xmacc: B 2 4. / O.C.
I"abpuensn, I'.I'. JIbicoa, A.I'. BBenenckas — M., 2020.

Apmanckuii E.A. Meronnka o0ydeHuss XUMUHU B KjlaccaX TYMaHUTAPHOTO Mpoduis —
M., 2020.

UepnoOenbckas [.M. MeToaunka o0ydeHus: XUMUU B CpeiHer mkoie. — M., 2020.
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4. KOHTPOJIb U OINEHKA PE3YJIbTATOB OCHOBHBbBIX
YHUBEPCAJIBHBIX YYEBHBIX JEHCTBUM

KOHTpOJIb H OICHKA PAaCKpPbIBAIOTCA YCPC3 AUCHUINIMHAPHBIC PC3YJIbTAThI,

YCBOCHHBIC 3HAHUA H HpI/IO6peTCHHBI€ CTyACHTaMU YMCHUs, HAIIPABJICHHBIC Ha

dbopmupoBaHre 00MKX U MPOGEeCcCUOHATBHBIX KOMIETEHIIUN

Odmasi/npogeccuoHaabHast

Mopyasb /Tema

Tun oneHOYHBIX MEePONPUSI THIA

KOMIICTCHIIUSA

OK 02. Ucnonp30BaTh
COBpEMEHHBIE CPEJICTBA ITOKCKA,
aHAIIM3a 1 UHTEPIPETALIHN
HHPOPMALNH, U
UH(POPMALMOHHBIC TEXHOJIOTUH
IS BBITIOJTHEHHMS 324
npogeccHoHaNbHON
JeATEIEHOCTH

Opranuveckasi XuMust
Pasznen 1. Tema 1.
T.1.1 T.12 T. 1.3
Paznea 2. Tema 2.
T.21 T.22 T.2.3
Paznea 2. Tema 3.
T.3.1 T.32 T.33 T.34
Paznea 2. Tema 4.
T.4.1 T.4.2
Paznen 2. Tema 5.
T.5.1 T.5.2
Paznen 3. Tema 6.
T.6.1 T.6.2 T.6.3
Pa3nen 3. Tema 7.
T.71 T.72 T.73 T.74 75
Paznea. 4. Tema 8
T.8.1 T.8.2 T.8.3

Oo0mas U HeOpranuvecKass XUuMust
Paznean 1. Tema 1.
T.1.1 T.12 T.1.3
Pasnen 1. Tema 2.

T.21 T.22 T.23 T.24

Paspnen 2. Tema 3.

T.3.1 T.32 T.33 T.34 T.35
Paspnen 2. Tema 4.

T.41 T.42 T.43 T.44
Paznea 2. Tema S.
T.51T.52 T.5.3T.54 T.55
T.5.6 T.5.7 T.5.8
Paznea 3. Tema 6.
T.6.1 T.6.2

- 3agjanre UCCieI0BaHME;

- 3a1aHNe->KCIIEPHMEHT;

- OpoHTaNBHBIH OIIPOC;
-CuTyalvoHHbIE 337a4H;

- 3amura npe3eHTaluii;

- TecT-3a1anHue;

- 3amanwue ¢ npodeccHoHaTpHON
opueHTanuei

- [IpoexTsl

OK 03.AHanu3upoBath pabouue
CUTYaIluH, OCYIIECTBIIATh
TEKYIIMIA U UTOTOBBI KOHTPOJIb,
OIICHKY U KOPPEKITHIO
COOCTBEHHOM [I€ATEILHOCTH,
HECTH OTBETCTBEHHOCTH 3a
pe3yIbTaThl CBOCH PabOTHI

Opranuveckasi XaMuUs
Pasznen 1. Tema 1.
T.1.1 T.12 T. 1.3
Pasnen 2. Tema 2.
T.2.1 T.22 T.2.3
Paspnen 2. Tema 3.
T.3.1 T.32 T.3.3
Paznen 2. Tema 4.
T.4.2
Paznen 2. Tema 5.
T.5.2
Paznen 3. Tema 6.
T.6.1 T.6.2 T.6.3
Paznen 3. Tema 7.
T.71 T.72 T.73 T.74 75
Pa3nen. 4. Tema 8
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T.82 T.8.3

OO0mas ¥ HeopraHu4yecKkasi XuMHus
Pasznen 1. Tema 1.
T.1.1 T.12 T.1.3
Pasnen 1. Tema 2.

T.21 T.22 T.23 T.24

Paznen 2. Tema 3.

T.3.1 T.32 T.33 T.34 T.35
Paznen 2. Tema 4.

T.41 T.42 T.43 T.44
Paznen 2. Tema 5.
T.5.1T.52 T.5.3T.54 T.5.5
T.5.6T.5.7 T.5.8
Paspnen 3. Tema 6.

T.6.1 T.6.2

OK 04. DddexTrBHO
B3aUMO/IeiicTBOBATh U paboTaTh
B KOJUICKTHBE U KOMaH[e

Opranuyeckasi XumMust
Paznea 2. Tema 2.
T.2.3
Paznen 2. Tema S.
T.5.2
Paznen 3. Tema 7.
T.72 T.7.4
Pa3nen. 4. Tema 8
T. 8.3

OO0masi u HeOpraHuveckKass XUuMust
Paznea 2. Tema 3.
T.33 T.34 T.35
Paznen 2. Tema S.
T.54 T.55
T.56T.5.7 T.5.8

OK 05. Hcmnosb3oBath
nHpopMaIoHHO-
KOMMYHHUKaITUOHHBIC
TEXHOJIOTUHU B
pohecCUOHATBHOM
JIeSATEIbHOCTH

Opranuveckasi XaMuUst
Pasznen 1. Tema 1.
T.1.1 T.12 T. 1.3
Pasnen 2. Tema 2.
T.2.1 T.22 T.2.3
Paznea 2. Tema 3.
T.3.1 T.33 T.34
Paznea 2. Tema 4.

T.4.1 T.4.2
Paznea 2. Tema S.

T.5.1 T.5.2
Pa3znen 3. Tema 6.
T.6.1 T.6.2 T.6.3
Paznen 3. Tema 7.

T.71 T.72 T.73 T.74 75

Pa3nen. 4. Tema 8
T.8.1 T.8.2 T.8.3

OO0mas ¥ HeopraHu4ecKasi XuMHus
Pa3znen 1. Tema 1.
T.1.1 T.12 T. 1.3
Pa3znen 1. Tema 2.

T.21 T.22 T.23 T.24
Paznen 2. Tema 3.
T.3.1 T.33 T.3.4 T.35
Pa3nen 2. Tema 4.
T.4.1 T.43 T.44
Paznen 2. Tema 5.
T.52 T.5.3T.54 T.55
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T.5.6 T.5.7 T.5.8
Pa3znen 3. Tema 6.
T.6.1 T.6.2

Opranuyeckasi XumMust
Pasgen 2. Tema 3.

T.3.1 T.34
Pa3nen 2. Tema 4.
T.41 T.4.2
OK 07.ConeiicTBOBaThH Paznen 2. Tema 5.
COXPaHEHHIO OKpY Karolen T.5.1 T.5.2
Cpelibl, pecypcocOepeKeHHIO, Paznen 3. Tema 6.
NPUMEHSTH 3HaHUS 00 T.6.1 T.6.3
W3MEHEHUHU KIUMaATa, Paznen 3. Tema 7.
MIPUHLIUIIBI OEPEKITUBOTO T.71 T.7.3
MIPOU3BOCTBA, 3P (PEKTHBHO Pazgen. 4. Tema 8
JeHCTBOBATH B YPE3BHITANHBIX T.8.1 T.8.2
CUTYaIHsIX
OO0mas U HeOpraHuveckKass XuMust
Pasnen 3. Tema 6.
T.6.1 T.6.2
Opranuveckasi XAMUS
Paznen 1. Tema 1.
T. 1.1
Paznen 2. Tema 3.
T.3.3
Paznea 3. Tema 6.
T.6.1 T.6.2 T.6.3
Paznea. 4. Tema 8
IIpodeccuonansHoe T.8.2
OpPHEHTHPOBAHHOE
coJepxaHue OO0umasi u HeopraHuveckast XUuMusi

Pasznen 1. Tema 1.
T. 1.1
Pasnen 1. Tema 2.
T.2.1 T.22 T.2.3
Paspnen 2. Tema 4.
T.4.1
Paznea 2. Tema S.
T.53T.54
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