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[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAMMbI  CpeAHEro 001Iero o0pa3oBaHUS
(®OIT COO), npencraBieHHbix B DeaepalibHOM  TOCYIApPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX Opranu3aunusx Poccuiickoi
®denepanuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoa 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Metoauyeckre pEeKOMEHJAMU MO CO3AaHUI0 U (YHKIIMOHUPOBAHUIO JETCKUX
TexHomapkoB «KBaHTopuym» Ha 0aze 00111e00pa3oBaTeIbHON OpraHu3anuu (yTB.
pacnopsbkeHrneM MuHuctepcTBa npocseuienus Poccuiickoin @Penepauuu 0T
12.01.2021 Ne P-4)

Metoauueckoe mnocooue Ilonomape B.E. Peammzanms oOpazoBaTeabHBIX
IporpamMMm IO XUMHUHM W3 YacTH Y4yeOHOro ruiaHa, GOpMHpPYeMOMl ydaCTHUKaMU
o0pa3oBaTeNbHBIX OTHOLIEHUH, C HCIOJIb30BAaHUEM OOOpPYIOBaHUS JIETCKOTO
texHomnapka «llIkonbubiit kBanTOpuym» 10 — 11 kmaccel, Mocksa, 2021

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPENEICHUIO
oOwielt crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4aIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBUIIU
koHuenrtyanbHble nonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJEpKaHUs, Pe3ylbTaTOB OOyueHUs U TpeOOBAaHMHW K YpPOBHIO MOATOTOBKU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIMTYCKHUKaMH
00111e00pa30BaTEIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM 3TaloOM peaju3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOABI, (HOPMHUPOBAHHS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
4eJloBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHOW cpene. Peammsyercss XuMuU4Yeckoe 0Opa3oBaHUE
oOy4JaronMxcst Ha YpOBHE CPEHEro 001ero oOpa3oBaHUs CPECTBAMH Y4EeOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpeneNieHbl B
nporpaMMe MO XUMHH C Y4€TOM crhenu(uKd HayKu XUMUHW, e€ 3HAuCHHUs B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW MU3HHM OOIIECTBA, a TaKXKe C Y4ETOM



Oo0mMX 1enell M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obmiero oopasoBanus B Poccuiickoit denepanuu.

XuMHSL KaK 3JEeMEHT CHUCTeMbl €CTECTBEHHBIX HayK MIpaeT 0coOyI0 pojb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIMOHAIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHE LEJIOCTHOIO MPEICTABICHUS 00 OKPYKAIOIMIEM MHUPE KaK O €IUHCTBE
MPUPOABI M YEJIOBEKa, KOTOpoe (OPMHPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXKHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YacThI0 MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJIaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha PpEIICHUE
rJI00QIbHBIX MPOOJIEM YCTOMYMBOIO pA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
W3Y4YECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEIMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu — nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuveckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyeckor xumuu. POpMHUPOBaHUE JAHHOM CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3ust
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPTraHWYecKasi XUMHS» CcPOpMHpOBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHUIO Yy4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpuBalOTCSl Ha YPOBHE KJIACCHYECKOM TEOPUU CTPOCHMSI OPraHUYECKUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPECOXMMHUYECKMX U  DJICKTPOHHBIX
MPEACTAaBICHU O CTpoeHu:u BemecTB. CBeneHus 00 H3ydaeMblXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4ecKOr XWMHUU TNOJYYarT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIE



MIPEICTABIICHUS] O XUMUYECKOM CBSI3M, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIUH.

[Tox HOBBIM yriaoMm 3peHHss B mpeameTe «XuMus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTcs M3yUYEHHbIH Ha YpPOBHE OCHOBHOrO oOIIero oOpa3oBaHus
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHUE CBEIEHUS O BellecTBaX U
XUMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImmas u HeopraHUYecKas
XUMHUS» OOyYarolMuMCsl MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEePUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JOTUYECKUX TO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHEe (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoyiHsgeTrcs B kKypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJICP>KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUNA U TPUKIATHON
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHMMAaHUIO B3aUMOCBS3M XUMHUU C
JPYTUMHU HayKamu, PacKpblBalOT €€ pPoJib B IMO3HABATEIBHOM W MPAKTUYECKOU
JEATEIBHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K MPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBATHCS B OOMIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpMALUIO U
NPUMEHSIThL €€ Uil TIOMOJIHCHHWS 3HAHUM, pEIICHUS WHTEIUNICKTYalbHBIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/1au. B 11eoM cojepkanue yueOHOro
npeaMera  «XWUMHUS» ~ JAaHHOTO  YPOBHS  HM3YYEHHS OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOIMIMXCI MHUPOBO33PEHUYECKONM OCHOBBI JUISI TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHUYECKOro U
OpraHUYeCKOr0 MHUpa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM U
CTpOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MYyTEM DOKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMI MEXKIYy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU dKOJIOTHYECKUX MpoliieM, a
TaKke mpo0eM cOepekeHUsT SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOyJaromMXCcsi TPUHITHIC MPOTPAMMON IO XUMHUHU TOJXOJBI K OIPEACIICHUIO
COEpKaHMsI M TIOCTPOSHUsI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX Yy4YEOHBIX JCHCTBUN, UMEIIMUX 0a30BOe 3HAayYeHUE MJid
pa3MUYHBIX BHJIOB JICSITCIIBHOCTU: peIICHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku nHGOPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKOM
U HCCIEN0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.



B mnpaktuke mnpenonaBaHus XMMHHA Kak Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEACTICHUH
COJIEpPKATEIbHOM XAPAaKTEPUCTUKHU LEeJIed W3Y4YeHHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENCHHOW 3HAYMMOCTU TPAJAUIIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJMYECKOW TOYKHM 3PEHUS TAKOM MOJIXOJ K ONPENENCHUIO LEeNed U3y4eHHS
IpeIMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUSl TIABHBIMHU UEISIMU H3Y4YEHUsS MpeaMmeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIIOYEBbIC MOHATHS, (PYH/IaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W INOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIEHNI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHuE U pa3BUTHE NPEJICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEUIECTB M XUMHYECKHX peakuuid, HEOOXOOUMBIX [UIsi HPUOOpETEeHUs
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB U XUMUYECKUX SIBJICHUU,
MMEIOIIHNX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsay ¢ aTum, colepkaTeslbHasi XapaKTepUCTUKA LEeJed U 3a1a4 U3y4EHHUs
IpeaAMeTa B IPOrpaMMe 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
IPAKTUYECKOM KOMIIOHEHTE COJep)KaHus OOydeHHus, OPHUEHTUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSIMH aKTUBHOTO TMOJIYYEHHUS 3HAHUN U MPUMEHEHHUS UX B PEaJbHOW >KU3HU
TSl PEIIEHUS TPAKTUYECKHUX 3a7ay.

B cBf3M C 3TUM 0IpU U3Y4YEHUM NpeaMeTra «XHMHS» JIOMUHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTamus 00y4aroluxcsl K YCIOBHSIM JIMHAMUYHO Pa3BUBAIOILIETOCS MHUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEIIECTBAMH U UX
PUMEHEHUEM;



dbopmupoBaHre y OOYYAlOIMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITCTCHIIN), WMEIOIINX YHUBEPCATBHOE 3HAYCHUE JUISI PA3JTHYHBIX BHUOB
NEeATEeILHOCTH: PEIICHHs MpoOJeM, MorcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX [JIsi TPUOOPETEHUsl OIbITa JEATEIBHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TakXKe s OIEHKU C TMO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE [O3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUaroImMXCs: CIOCOOHOCTU CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C KM3HEHHBIMHU OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOM WH(POPMAITUN XUMHUYECKOTO COICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUAIOMIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJICHU S, HA0JII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTHYECKON
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOoOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUS K TPHUPOJC W CBOEMY 370pPOBBIO, a TakKe NPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUSL TOJYYEHHBIX 3HAHUM IS TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mnaHe cpemHero oOIIero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAayYHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX U1l U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrapisieT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

M3ydyeHne XuMUM MPOBOAUTCS C HCTIOIB30BaHUEM UG POBOTO W aHAJIOTOBOTO
000pyI0BaHUS XUMUICCKOH JTa0OpaTOPHH IETCKOTO TexHomapka «KBaHTOpIyM».



COAEPXKXAHUE OBYUEHUA

(mpakTHyeckass 4YacTh yY4eOHOTrO coAep)KaHMsI MpeaMeTa yCHJIeHa  MaTepHallbHO-
TEXHHUYECKON 0a3oi nerckoro TexHomapka «KBaHTOpHYM», HCIOJIB3yEeMOTO JJIsl pealn3aiuu
00pa3oBaTesbHBIX MPOrpPaMM B paMKax MpernojgaBaHus XUMUH)

10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XMMHUM

[Ipenmer opraHM4ecKON XUMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopus CTPOCHHsSI OPraHMYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpPraHWYECKUX BelecTB. ['omonorus, w3omepus. XHMHYECKass CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKalMK OpraHuyecKux BelecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BAKHEHUIIMX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIIOJECHUE WU
OIMCAHUE JEMOHCTPALMOHHBIX OIBITOB 110 MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3T1aH —
OpocTeilline NPEeACTaBUTENN aJKaHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3NYECKUE MU XHMHUYECKHME CBONCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBa (peakuus noiaumepusanuu). [loayyeHue CUHTETHYECKOro
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.



Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakiuu rajJoreHMpOBaHHUS U HUTPOBAHUS), NIOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOTyYyeHue U npumeHenue. TOKCUYHOCTb
apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAJIEKALUMU K
Pa3IUYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxknenue. CrnocoObl nepepaboTku HeTu:
NEPErOHKa, KPEKUHI (TEPMHUYECKHMM, KaTalUuTU4YecKuil), nuponu3. IIpomykTel
nepepaboTku He(pTH, UX MPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHHE C o0pa3lamMu IUIaCTMAacC, KaydyyKOB M PE3UHBI, KOJUIEKIUH
«Hedptp» u  «Yromp», MoIEIMpOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJjOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE HTHIICHA
U H3yYEHHE €ro CBOWICTB C HCIONb30BaHMEM I(poBoil madoparopun [T

«KBanToprym».

Pacuérnblie 3agaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckue CoOeJHHECHUS

[IpenenpHble OQHOATOMHBIE CHHUPTHI. MeETaHON M STAaHOJ: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluuu C AaKTUBHBIMH METaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MEeTaHOJIa M 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHoOroatoMHble  COMPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHUE CO MICIOYHBIMU
MeTaJuUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIIEHTJIMKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemonwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIIUN), OJIydeHNE U IPUMECHEHUE.

OAHOOCHOBHBIE TpeJebHBIC KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBI: CTpPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue A1 Kiracca KUCJIOT, Peakius dTepuduKaIiim), MoaydeHue u mpruMeHEHHE.



CreapuHOBasi U OJEMHOBAs KUCJIOTHI KaK MPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Crnoxuple 3(QHUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buosorunueckas
POJIb KUPOB.

YrineBomel:  cocTaB, KiacCHpUKAIMSA  yrieBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u 1ennrono3a kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  Pu3nueckue Y XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KayeCTBEHHAs peakLus C HOJOM).

DKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX MpPEBpallCHUN:
npoBeJcHUE, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
IIPOBEICHUE MPAKTHUYECKOW paboThl: M3yueHue CBOWCTB pacTBOpa YKCYCHOU
KHUCIIOTHI C UCTIOJIb30BaHUEM IudpoBoit naboparopun AT «KBaHTOpHyMY».

PacuérHble 3anaumn.

Bbluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB HIIM MPOAYKTOB PEAKIIUN).

A3oTconepKale OpraHn4eckiue COeMHEHN.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. dPuzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaYeHHE aMUHOKHUCIOT. [lenTus.

benku kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeAuHeHus. l[lepBuuHas,
BTOpPUYHA M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINHN Ha OCIIKU.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB W WX MPEBpallCHUN:
HaOII0/ICHUE 1 ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCIKOB IpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicoKoMoOJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIC TIOHATUS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSS MOJEKYJIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX NPEBPALLCHUM:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanus MEeXIpEIMETHBIX CBA3EH MPHU U3YYECHUH OPTaHMYECKON XWMHH B
10 kyacce OCYHIECTBIIIETCS YEPE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W NOHSITUH, SBISIOIINUXCS CUCTEMHBIMHU U OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTecCTBEHHO-HAYyYHbIE TIOHATHUSA: SIBICHUE, HAYYHBINH (hakT, TUIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNUE,
U3MEPEHHUE, DKCIIEPUMEHT, MOJIEIMPOBAHMUE.

dusrka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HSHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
¢doTtocuHTE3, OHMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
bepMeHTHI).

['eorpadus: MuHepasnbl, TOPHBIE MOPOJIbI, TOJE3HbIE HCKOAEMBbIE, TOILIUBO,
pECYpCHI.

TexHonorus: MNHILEBBIE MPOAYKTH, OCHOBBI PAlMOHAJIBHOIO IHUTAHMS,
MOIOILIME CPEJICTBA, JIEKAPCTBEHHbBIE H KOCMETHUUYECKHE IpEnapaTsl, MaTEPUAIIbI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

ITepuonnueckuii 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognYEcKoro 3akoHa u llepmoanyeckoil CucTemsl
xuMmudeckux aiaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIINaM H TEpUOaM.
3HaYeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.



CrpoeHue BeliecTBa. XUMHUYECKass CBsI3b. BuAbl XHUMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsl, MOHHAs, MEeTajuImdeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJICHTHONM XWMHYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnast cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISpHOTO UM HEMOJICKYJISIDHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[loHaTne O aucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10J11 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIMHEHHUM. Howmenxknatypa
HEOPraHUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckass — peakuusa. Kimaccupukanuss — XUMHUECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMHUYECKUX PEAKIIUSX.

CKOpOCTh peaklnu, €€ 3aBUCUMOCTb OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIE U clialblie aneKTponnuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaun «llepuoauyeckas cucteMa XUMHYeCKux 3jeMmeHToB [[. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3IuyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON peakiuu» C HUCIojb3oBaHUeM uudpoBoit mnadboparopuu AT
«KBanToprym».

PacuérHble 3anaumn.

Pacuétel 1O ypaBHEHMSM XMMHYECKHX pPEaKUUi, B TOM YHUCIIE
TEPMOXMUMHUYECKHAE PACUEThI, PACU€Thl C HCIOJB30BAHUEM IIOHATHS «MAaCCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOEHHS aTOMOB.



®u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN ).

[IprMeHeHNE Ba)XHENIIMX HEMETAIIOB U KX COCUHEHHU.

Meramnel. Ilonoxenne meramnoB B [leprognueckoil cucremMe XMMHUYECKUX
anemeHToB JI. . MenpaeneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOYEK
aToMoB MeTtayuioB. O6mme gusnyeckue cBoicTBa MetayuioB. CruiaBbl METaJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKUE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
M3YYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HAOJNIOJIEHWEe W OIHMCAaHHE JIEMOHCTPAllUOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHUJIA ATIOMUHHUSA C PACTBOPAMHU
KUCIIOT W IIeNIo4el, KA4YeCTBEHHbIE pEaKIUM Ha KAaTHOHBl METAJJIOB) C
UCIoJIb30BaHueM 1n(ppoBoit nadoparopun T «KBaHnTOprym».

PacuétHble 3anaumn.

Pacuétel macchl BemiecTBa WM 00OBbEMaA ra3oB MO WM3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH 3KOJOTHYECKOM, SHEPreTHYECKON U IHIIECBOM
0e30macHOCTH, Pa3BUTHH MeAHIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUMIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHpE BELIECTB U MAaTE€pUANIOB: BAKHEHUIINE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIMOHHbIE MAaTepHUalibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATEPUAIbl, OPTAHUYECKUE U MHUHEpaJbHBIC
yaoOpeHus.

Xumusi ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia OE30MACHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.



Peanuzamuss  MeXOpeaIMETHBIX  CBsI3ed MpU  HM3yYeHUM OOwmed u
HEopraHnyeckoil xumuu B 11 Kiacce OCyIIECTBIISIETCS Yepe3 MCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TMOHATHH, SIBISIOMIMXCS
CUCTEMHBIMU ISl OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHHE, SIBJICHUE.

dusuka: MaTepus, YHEPrHsi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0aKTUBHOCTb, MOJIEKYJIA, SHEPTETUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEILLECTB B OPTaHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypchl.

TexHomorus: XUMHUYECKasi MPOMBIILIEHHOCTh, METALTypIHsi, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEePHAIOB, CEIHCKOXO3AWCTBEHHOE IPOU3BOJICTBO, MHUIIIEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  IPOU3BOJCTBO
KOCMETHUYECKHUX IpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pHAJIOB,
AJIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI MPOTPaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYaIOUMMHCS POCCUHCKONW TpaxJaHCKOW HICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMH IIE€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCSATENIBHOCTU B COOTBETCTBHH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HaHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1ad, BBHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HAcCJEIHIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTMTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  ITOHCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHWE MOCIEACTBUNA 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBaXKEHHUS K TPYAY, JIOIAM TPyAa U PE3ylabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUI U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IPaKTUKE, CIOCOOHOCTH M yMEHUSA AaKTHBHO MPOTHUBOCTOSATH UAECOJIOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CINEeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMHpPOBaHUN PANMOHATIHFHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, O00ECHEYEHUH YCIOBUN
YCIEIIHOTO TPpyJa M OKOJIOTHMYECKH KOM(OPTHOM JKM3HHM KaXIOro dieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MoJTydaeMble 3HAHUS I aHAIKM3a U OOBSICHEHUS SIBJICHUH OKPY)KArOIIero Mupa u
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KHU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOydYaroIIMXCs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU MOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENU JIeITEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKW TMOHATUA W YCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYKIEHUsl (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIECIIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KAaY€CTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (PopMyIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COJEp)KaHMs, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMAIMK, HEOOXOAMMOW [JIi BBIMOJHEHUS Y4YeOHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMmbl, TAOJIHUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U TPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajn3aluu y4eOHOro MpoeKTa U (HPOpMyIHpPOBATH BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBJISATH CBOK IO3HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b deKTUBHBIN C€rMOco0 HMX pemieHuss ¢ Y4ETOM TIOJYYeHHS HOBBIX 3HAHHUMA O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpallEHHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOJHbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS ); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXalye B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MPEBPAIICHUN OpraHUUYE€CKUX COCTMHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIIOJIb30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (Pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMys OpraHMYECKMX BEHIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarnyecko HoMmenkiatype (IUPAC), a Taxke NpUBOAWTH TPUBHATIbHBIC
HA3BaHUSl OT/EJBbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (eHos, HOopMaibIeTH, aleTaabIeTul, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJIEH, MPONWIEH, AlleTHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIY HUMH YPAaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MEpepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
STWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHHH, IBETHHIE PEaKIUU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBWja  DKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, moscHATh Ha mpuMepax CIocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BEeKa;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJAUTH  OMBITHI, C  HCIOJb30BaHUEM
aHAJIOTOBOTO  JTabopaTOpHOro 00OpyJoBaHWS © HHU(PPOBOrO 0O0OPYIOBAHHS
JIETCKOTO TexHomnapka «KBantopmym»

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpalins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHS Kypca «OOmas M HeopraHuvecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJHM XUMHM B TIO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO U IPUPOIHOM
cpene;

BJIJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHWM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJISPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TUNBl  XUMHUYECKHX  pEAKIMH, PacCTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AJICKTPOJUTHYECKAS JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS SHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAaHWUS MPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHH, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,



COCTAaBE, MOJIYYEHUH U 0€30I1aCHOM HCIMOJIb30BAaHUH BAXXKHEHIINX HEOPraHUYECKUX
BEUIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIC MPU3HAKU TOHITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPU
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OpMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XMMHUYECKHUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HeTallEéHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEEISITh BAJIEHTHOCTh U CTENEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJECHTHAsl, MOHHAs, METAJNINYECKasi, BOJIOPOIHASI) B COSAMHEHUSX, THII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpEneIEHHOMY KIaccCy/TpyIe
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoi cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTtanu, «QHEPreTUYECKUe YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COCIMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucrtemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

c(hOpMUPOBAHHOCTh yMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBA3M MEXKIY HEOpraHU4EeCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHsS AJIEeMEHTOB, 0OpaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);



c(hOpPMHPOBAHHOCTh YMEHHUH COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THUIHBIX
THUIIOB, TOJTHBIE ¥ COKPAIIEHHBIC YPABHEHHS PEAKIMiA HOHHOTO 0OMEHA, YUUThIBAS
YCIIOBUS, PU KOTOPBIX 3TU PEAKINH UIYT O KOHIA;

cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHMYECCKUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHMH  pacKpbIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(OpMUPOBAHHOCTh YMEHUHN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peaKIuu OT Pa3IUYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTsus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XHUMUYECKHE TIPOIECCHI,
JeKalue B OCHOBE MPOMBINIICHHOTO MOMYyYEHHUs CEPHOM KHCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUH 00 OOIIMX HAYYHBIX NPUHIUMNAX H
IKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHUYECKUX PEaKIUIX, MACChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABWIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IOl U JTa0OpaTOpHBIM O0OpPYJAOBaHUMEM, a TaKXe IMpaBWiia OOpallIeHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
IKCMIEPUMEHT (pa3/IoKeHHE MEpPOKCHIa BOJOPOAA B MPUCYTCTBUM KaTaau3aTopa,
OTpEe/eNIEHNEe CPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCAIBHOTO
WHANKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pPEaKIIvy,
peakinuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TemMaM «Metamie»y U «HemeTamasl») B COOTBETCTBHM C MpaBWJIAMHU TEXHUKU
0e30MacHOCTH MU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
MPEACTABIATh PE3YJIbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX pEaKIuii U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNHTATOB;



C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

cOPMHPOBAHHOCTh ~ YMEHHUH  cOOMIONATh  TpaBUia  OKOJIOTMYECKH
11eJ1IeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B IIEJISX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMAaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBI OMPEICIEHHBIX BEIIECTB, MTOHIUMAs
cmbicn mokazarens IIJIK, mosicHATh Ha mpumepax CcHocoObl YMEHBIIEHUS U
NPEOTBPAILCHHS X BPEIHOTO BO3CHCTBUS HA OPraHU3M UEJIOBEKa;

c(OPMHPOBAHHOCTh yYMEHUH MPOBOIUTH  OMBITBI, C  HUCIOJb30BAHUEM
aHaJIOrOBOTO  JJaOOpaTOpHOro 00O0pyJOoBaHUS M LU(PPOBOrO 0OOPYIOBAHMS
JeTCKOro TexHomnapka «KBantopumym»

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

(mpakTHUyecKasi 4acTh MpeAMeTa yCHJIeHa MaTepHallbHO-TEXHUYECKOW 0a30i aeTrckoro TexHomapka «KBaHTOpuym», HMCIONB3yeMOTO s
peanuzanuu 00pa3oBaTEbHBIX TPOrPaMM B paMKaX MPETOAaBAHMS XHUMHUH )

10 KJIACC
KosnunuyectBo yacos
IIpakTHyeckue HUcnonb3oBanue unugpoBoro
Haumenosanue padoThI ¢ 1 AaHAJIOT0BOI'0
pa3/ieioB U TeM B Kontpoabubie wucnoan3oBanueMm oGopyroBanusi AT Ne ni/m
NpOrpaMMel cero padoThI pecypca «KBantopuym»
HIkoabHbII
KBanTopuym
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
PackpbiBaTh cMbICT
HU3y4aeMbIX MTOHATUN
(BLIHBJ'IHTI: HX XapaKTCPHBIC
HpI/ISHaKI/I), YCTAaHABJIMUBATDb UX
B3aMOCBA3b.
HpeHMeT HpI/IMeHHTL IIOJIOKCHUA
OPraHUYeCKOU TEOPUU CTPOCHHS

1.1

xumuu. Teopus
CTPOEHHUS
OpraHUYeCKUX
coenuaennui A. M.
byrneposa

OpraHuyecKux BemecTB A. M.
Bytneposa mis 00bsicHeHHS
3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX

COCTaBa U CTPOCHUSI.
Hcnonp30BaTh XUMHYECKYIO
CHMBOJIUKY JJIsl COCTABJICHUS
MOJICKYJIIPHBIX U
CTPYKTYPHBIX Pa3BEPHYTOH,
cokpaméHHoin) Gopmyn




Hroro no pasaceiny

3

OpPraHUYECKUX BEIICCTB.
Onpeaensars BUABI
XUMHUYECKOH CBS3U
(omuHapHBIC, KpaTHEIC) B
OpPraHMYECKUX COCIUHCHHUSIX.
PackpriBath poib
OpPraHUYECKON XUMUH B
MIPHUPOJIE, XapaKTEPHU30BATh €€

[IpenenwvHbIC

2.1 YIJIEBOIOPOABI —
aJIKaHbI
HenpenensHueie
YIIIEBOIOPOAbIL:

2.2 aJIKEHBI,
aJKaJaueHsbl,
AJIKUHBI

Apomarnyeckue
YIJIEBOAOPOABI

2.3

Paznes 2. Yraesogopoasl

Xum.o00pyaoBaHHeE,
npuOOp TS OTYyICHUS
ra3os

PackpbiBaTh cMbICT
M3y4aeMbIX

MOHATUH (BBISABIATH UX
XapaKTepHbIE MPU3HAKN),
YCTaHaBIUBATh UX
B3aMIMOCBSI3b, UCTIOIH30BATh
COOTBETCTBYIOIIUE TTOHATHS
MIPH OTIFICAHWHU COCTaBa,
CTPOEHUS H

MPEBPAILEHUI OPraHUYECKUX
COEUHEHU.

Hcnonb30BaTh XUMUYECKYIO
CHUMBOIIUKY JIJISl COCTABIICHUS
MOJIEKYJISIPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpAILEHHOIT) popmy
OpTaHMYECKUX

BEIIECTB.

YcranaBnuBaTh
MIPUHAJIEKHOCTD

BELIECTB K ONPEICICHHOMY




KJIacCy YIJIEBOJIOPOOB 1O
COCTaBy U CTPOCHHUIO,
Ha3bIBaTh UX IO
CHCTEMaTHYECKOM
HOMEHKJIAType;

MIPUBOJUTH TPUBUATIHHBIC
Ha3BaHUS OT/ACIBHBIX
npecTaBuTeNei
YTIEBOAOPOJIOB.

Onpenensarb BUAbBL
XUMHYECKOH CBSI3U B
MOJICKYJIaX YIJIEBOJOPOIOB;
XapaKTepU30BaTh 3aBHCUMOCTb
PCaKIMOHHOM CITOCOOHOCTH
YTIIEBOIOPOIOB OT KPATHOCTH
KOBAJIEHTHOM CBSI3H.
XapakTepu3oBaTh COCTaB,
CTpOeHHe, TPUMEHEHHE,
¢du3nUecKue 1 XUMHYECKHE
CBOMCTBA, BAXKHEHUIITHE
CIOCOOBI TTOTYYCHHUS
THUITUNYHBIX

MpeICTaBUTENEH pa3THIHBIX
KJIACCOB yTIIEBOJIOPOIOB
(metana, sTaHa,

STHJICHA, alleTHJICHA,
Oyranuena -1,3, OeHzouia,
TOJYOJIa).

Brisasiare TCHETUYCCKYIO
CBSI3b MEXY yTIEBOAOPOIAMHU
Y IOATBEPXKAATh €€ HaJTu4Ke
YpaBHCHUSAMU




COOTBETCTBYIOIIUX
XUMUYECKUX
peaKIUii ¢ UCTIOIb30BaHHUEM

CTPYKTYPHBIX (popMyiI.

2.4

[Tpuponnsie
UCTOYHUKHU
YTJIEBOAOPOIOB U
uX nepepadoTka

XapakTepu3oBaTb HCTOUHUKH
YIJIIEBOAOPOIHOIO ChIPhS
(HeTh, MPUPOAHBIN Ta3,
yroJib), CIIOCOOBI MX
repepaboTKH U IPAKTHIECKOE
MPUMEHEHHUE MOTy4aeMbIX
MPOAYKTOB.

Hcnonp30BaTh €CTECTBEHHO-
HayYHbIE METO/IbI TO3HAHUS —
MpoBeJIeHre, HAaOII0ICHNE 1
OTHCaHUE XUMHUYECKOTO
JKCIIepuMeHTa (JabopaTopHbIe
OTIBITHI U IPAKTHYECKHE
paboThI).

CrnenoBath npaBuiam
Oe3omnacHoii paboTHI B
nabopaTopuu mpH
WCTIOJIb30BaHUN XUMHUYECKON
MOCY/TbI 1 000PYIOBaHUA, a
TaKXe MPaBuiIaM 0OpalleHHUs C
BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMH BBITTOJTHEHHUS
712a00paTOPHBIX OMBITOB U
MPaKTUYECKUX PaboT 110
MOJYYEHHUIO U N3yUYEHHUIO
OpPraHUYECKUX BEILECTB.
[IpencraBnsTh pe3ynbTaThl
9KCIEpUMEHTa B popme




3aMucH
YpaBHEHHUI COOTBETCTBYIOLINX
peaxnuii ¥ JenaTh BIBOABI Ha
HX OCHOBE.

[IpoBOOUTH BEIYMCICHUS

JUTSL OTIPENIETICHUST
MOJIEKYJIIpHOU

(hopMyITBI OPTaHHYECKOTO
BEIIECTBa, N0 YPaBHEHUIO
XUMUYECKON peaKLyH.

Hroro no pasaceiny
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Pa3znen 3. Kuciioponconep:kaiue opranHudeckue coeJuHEHHs

3.1 Cnuptel. Genon 3
AJbpaerunsl. Hatuuk pH, npubop nms
39 KapGonoBsie 7 CHHTE3a OPTraHUYECKUX
KHUCJIOTBL. BEIIIECTB
CrnoxHble 3¢pupbl
3.3 YrieBoib 3

PackpbiBaTh cMbICT
N3y4aeMbIX

MOHATH (BBISBIATH HX
XapaKTepHbIe MPU3HAKHA),
YCTaHaBJIUBATh UX
B3aUMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE TTOHITHUS
TIPH OTHCAHWUHU COCTaBa,
CTPOEHUS U PEBPAILECHUI
OPTaHUYECKUX COEAUHEHU.
Hcnonb30BaTh XMMUYECKYIO
CHUMBOJIMKY JUIS COCTaBJICHHUS
MOJICKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
cokpaméHHoin) Gopmyn
OpraHu4ecKux

BELIECTB. Y CTAHABINBATh
MIPUHAAJIC)KHOCTH BEIICCTB K
ONpeAEIEHHOMY KIIACCy




10 COCTaBY M CTPOEHHUIO,
Ha3bIBATh UX IO
CHCTEMAaTUYECKON
HOMEHKJIaType;

MIPUBOJUTH TPUBHAIHHBIC
Ha3BaHMS OTJEIBHBIX
MpeACTaBUTENCH
KHCIIOPOJICOMIEPIKAIIIIX
COEIMHEHU.
XapakTepr30BaTh COCTAB,
CTpOeHHe, TPUMEHEHHE,
¢du3nUecKue 1 XUMHYECKHE
CBOMCTBA, BayKHCHIITNE
CHOCOOBI TIOTY4EHUSI
TUTTUYIHBIX

MIpeICTaBUTENEH Pa3IMIHBIX
KJIACCOB
KHCIIOPOJICOIEPIKAIIIIX
coeIMHEeHMH (MeTaHoa,
3TaHoJA, TIUIEpPUHa,
¢enona, popmanbaeruna,
aneTaibAeruia, YKCyCHOM
KHCIIOTHI, TIIFOKO3BI, CaXapo3bl,
Kpaxmasa, [IeJUTF0JIO36);
BBISIBJISITh T€HETUYECKYIO
CBSI3b MEXKAY HUMH U
MOJTBEPKIATh €€ HATMUNE
YpaBHEHUSIMU
COOTBETCTBYIOILINX
XHUMHUYECKUX

peakuuii ¢ UCIOIb30BaHUEM

CTPYKTYPHBIX (popmyiL.




OnuceiBaTh COCTAB,
XHUMUYECKOe

CTPOCHHE W TIPIMECHEHHE
JKHPOB,

XapaKTepH30BaTh X 3HAUCHHE
JUISL J)KU3HEACATEIILHOCTH
opranu3moB. Oco3HaBaThb
OTACHOCTh BO3JCHCTBHS Ha
JKHBBIC OPraHU3MbI
OIpeeTIeHHBIX OPTaHNYECKUX
BEILIECTB, MOSCHATH Ha
npUMepax CrocoObl
YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPEITHOTO
BO3JICUCTBHSI HA OPraHU3M
YeJIoBeKa.

Hcnonb30BaTh €CTECTBEHHO-
Hay4YHBIE METO/IbI TIO3HAHUS —
MpOBeJICHNE, HAOIOICHUE 1
OTHCaHUE XUMHUYECKOTO
JKCIIepuMeHTa (JabopaTopHbIE
OTIBITHI M TIPAKTUYECKHE
paboThI).

CrnenoBath mpaBuiIamM
Oe3omnacHoii paboTHI B
nmaboparopuun

MIPU UCTIONIb30BAHUN
XUMHYECKOH OCY/IbI U
000pyIOBaHUs, & TAKKE
MpaBuIIaM O0OpaIIeHUs ¢
BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIUSIMA BBITIOJTHEHUSI




Hroro no pazneny
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71a00paTOPHBIX OIBITOB

U MPaKTHYeCKUX paboT Mo
MOJIyYEHHUIO Y H3YUCHHIO
OpraHMYEeCKUX BEUIECTB.
IIpencraBnsTh pe3yabTaThI
SKCIIEpUMEHTa B hopMe
3aIncu

YPaBHEHUI COOTBETCTBYIOIINX
peakuuii ¥ JenaTh BIBOABI Ha
ux ocHose. IIpoBoauTh
BBIUHCIICHHSA JIS ONIPENEICHHUS
MOJIEKYJISIPHOH (OPMYJIBI
OpPraHUYECKOr0 BEIIECTBA,

[0 YPAaBHEHUIO XUMUYECKOU
peakuuu. CaMOCTOSTENBHO
IJTAHUPOBATh U OCYIIECTBIATh
CBOIO TI03HABATEIBHYIO
JIeATENBHOCTD; IPUHUMATh
aKTHBHOE y4acTHE B
TpYIIOBOH yueOHOM
JIeATEIBHOCTH

4.1

AMUHEL
AMUHOKHCIIOTHI.
benku

Pa3nen 4. A3oTcoaep:kaime opraHudeckue coeIMHeHUus

PackpbiBaTh cMbICT
M3y4aeMbIX

MOHATHH (BBISIBIATH UX
XapaKTepHbIE MPU3HAKN),
YCTaHaBIUBATh UX
B3aMMOCBS3b, UCIIOIb30BAThH
COOTBETCTBYIOIIUE TTIOHATHS
MIPY ONKCAHNU COCTaBa,




CTPOCHHUS U MpEeBpaIllCHUN
OPTraHUYECKUX COCTUHEHUH.
Hcnonb30BaTh XUMHYECKYIO
CHMBOJIUKY JJIsl COCTaBJICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIIEHHOI) popmyI
OpTraHUYECKHUX

BeniecTB. Onpenenars
MPUHAAJIEKHOCTh BEILIECTB
K OIPEAEICHHOMY KJIacCy 1o
COCTaBy U CTPOCHHUIO,
Ha3bIBaTh UX IO
CHCTEMATUYECKOU
HOMEHKJIATYypE;

MPUBOAUTH TPUBUAJILHBIC
Ha3BaHUS OTJIEIHHBIX
MpEeACTABUTENEH.
XapakTepu3oBaTh COCTaB,
CTpOCHHUE, IPUMCHCHIE,
(m3nYecKre U XUMHUYECKUE
CBOMCTBA, BAXKHEUIITHE
CIOCOOBI TTOTYYCHHUS
THITUIHBIX

HpEACTABUTEIICH
a30TCoIepKAaILIUX
COeMHEeHMH (MeTHUIaMUHA,
TJIMIIMHA, OCIIKOB).
OnuceIBaTh COCTAB,
CIPYKTYDpY,

OCHOBHBIE CBOICTBa OCIIKOB;
TIOSICHSTH HA TIPAMEPax




3HaYCHHE OCJIKOB IS
OpraHu3Ma 4YeloBeKa.
Hcrmonp30BaTh €CTECTBEHHO-
HAy4YHBIC METOIbI TTO3HAHUS —
Ha0II01aTh U OMUCHIBATH
JIEMOHCTPAIIMOHHBIH
AKCIIEPHUMEHT.
CaMOCTOSTENBHO TUTAHHPOBATH
Y OCYIIECTBIISITH CBOIO
MMO3HABATENHHYIO
JIeSATENIbHOCTD; TPUHUMATh
AKTUBHOC y4aCTHUC B
TPYMIIOBOH yu4eOHOMH
JIeSITEIbHOCTH

Hroro no pazneny
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Pa3zgea S. BeicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1

[InmacTmaccel.
Kayuykun.
Bosokna

Bnanets uzyuaeMbimMu
XUMHYECKAMU TIOHATHSIMHU:
PacKphIBaTh CMBICI
HU3y4aeMbIX MTOHATUN U
MIPUMEHSATH 3TH

MOHSITUS TIPA OTIMCAHUHU
COCTaBa U CTPOCHUS
BBICOKOMOIIEKYJISIPHBIX
OpTraHUYECKUX BEIICCTB,
JUTsE OOBSICHEHUS OTACITBHBIX
(aKTOB U SIBJICHUM.
Hcmonp30BaTh XUMHYECKYIO
CHUMBOIIUKY JIJISl COCTaBIICHUS
CTPYKTYPHBIX hopmy
BEIIECTB U yPaBHEHUI




peakiuit

MOJMMEPHU3aLUH U
TOJIMKOHICHCAITIH.
OnuchIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOHCTBA KayJyKOB,
HaunOoJee pacmpocTpaHEHHbBIX
BHUJIOB IJIACTMACC, BOJIOKOH;
NPUMEHEHUE B PA3INYHBIX
orpacisix. Mcrnons30BaTh
€CTECTBCHHO-HAyJYHbIC
METO/IbI TIO3HAHUS —
HaAOJIOIATh U ONUCHIBATH
JIEMOHCTPALIMOHHBIH
IKCTICPUMEHT

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB II0
[NPOTPAMME

34




11 KJIACC

KoumnuectBo yacos HUcnosb3oBanue
HanmeHnoBanme
uudgpoBoro u OcHOBHBIE BUIbI
Ne n/m Pa3s/ieioB U TeM Konrpoabueie  IIpakTuueckue
Bcero aHAJI0TOBOI'0 AeATeIbHOCTH
NPorpaMmMsbl padoThI padoThI
ooopynosanus AT 00y4arouuxcs
«KBaHTOpPHYM»
Pa3znea 1. TeopeTuueckue 0OCHOBbI XUMHH
PaCKpI:IBaTB CMBICJI
M3y4aeMbIX TOHITHIA
(BBIABIATH UX
XapaKTepHbIE
MIPU3HAKH),
YCTaHaBJIUBATh UX
B3aHMMOCBA3b.
Crpoenue PackpsIBaTh cMBICIH
ATOMOB. HEePHUOMIECKOTO
Tepuomyeckmuit 3akoHa JI. . Menneneena
U IEMOHCTPHUPOBATH €TO
3aKOH U
CUCTCMATHU3HUPYIOIIIYIO
1.1 [Mepuomnueckas 3 PYIOULYIO,
O0O0BSICHUTENBHYIO U
cucrema
IIPOIHOCTUYECKYIO
XUMHUYECKUX bymKiIm,
snemenToB [1. M. XapakTepr3oBaTh

Menneneesa

JJIEKTPOHHOE CTPOCHUE
ATOMOB XUMHUYECKHX
3JeMeHTOB 1—4 mepuooB,
HCTIONB3YS

MOHATHS S-, P-, d-
3JIEKTPOHHBIC OPOUTAITH,
SHEPreTHUYECKUE YPOBHHU.
OOBACHATD




3aKOHOMEPHOCTH
U3MCHCHUS CBOWCTB
XHMHUYECKHX 3JICMEHTOB H
HUX COCTUHEHUH 10
MeproAaM U TPpyIam
[Tepuonnueckoit CUCTEMBI
JI. 1. Menneneena

Crpoenue
BELIECTBA.
1.2
Mmuoroob6pasue
BELIECTB
TepMope3ucTopHbII
JaTYNK
TeMIIepaTyphl,
MarHuTHas MeIIaKa,
OaHs
KOMOWHHpOBaHHAs
nabopaTopHas
XHAMHYECKUE
1.3
peakuuun

PackpbiBaTh cMbICT
W3y4aeMbIX NOHITHIA
(BBIOENATH UX
XapaKTepHbIE
MPU3HAKN) U IPUMEHSATh
9TH HOHSTHS TPH
OIHCaHWU COCTABA U
CTPOEHUS BEUIECCTB, IS
00BSICHEHHSI OTIACIBHBIX
(haKTOB ¥ SIBICHUIA.
Onpenensts BUABI
XUMUYECKOU CBSI3U
(KoBaJICHTHOW, NOHHOM,
METaJTUYECKOMH,
BOJIOPOIHON) B
COCIIMHEHUSIX; THUII
KPHUCTATTYECKON
PELIETKN KOHKPETHOTO
BemecTra. OnpenensiTh
BaJICHTHOCTbH U CTEIICHb
OKHUCIICHHST XUMHUYECKUX
3JIEMEHTOB B COCAMHEHHAX
Pa3NIUYHOrO COCTaBa.
[TpoBOIUTE BEIYHMCTICHUS
C HCIIOJIb30BaHUEM




MIOHSTHS «MaccoBast
JIOJIsl BEIIECTBA B
pacTBOpe».

Bnanets nuzydaeMbiMu
XUMHYECKUMHUTIOHATUSIMH.
OOBSACHSITH 3aBUCIMOCTh
CKOPOCTH

XUMHUYECKOHN peakiiuu OT
Pa3IMYHBIX

(hakTopoB.

Onpenensarb XxapakTep
CMEILICHUS

XUMHYECKOTO PAaBHOBECHS
B 3aBUCUMOCTHU OT
BHEILIHETO BO3/ICUCTBUS
(npuammmn Jle larense).
CocTaBnsTh ypaBHEHHS
peaKui pa3IuIHbIX
THIIOB, IIOJIHBIC U
COKpallEHHbIE YPABHEHHUS
peakiuii HoHHOTO 0OMeHa,
YuuTheIBadg yCJIOBUA,

MIPU KOTOPBIX 3TH PEaKIUN
UAYT A0 KOHIIA.
Hcnonp3oBath
€CTECTBEHHO-HAyYHbBIS
METOAbI ITIO3HAHUS —
MpoBeeHNe, Ha0I0ACHUE
" OIMMCaHNEC XUMHUYCCKOI'O
JKCIIEPUMEHTA
(IeMOHCTpalOHHBIE U
J1a00paTOPHEIE OIBITHI,




MPaKTUIECKUE
paboThI): IO ONpeAETICHUI0
Cpelpl BOAHBIX PACTBOPOB
BEIIECTB, PEAKIIHI
HOHHOI'0 0OMeHa,
BIIMSIHUIO Pa3IHYHBIX
(haKTOpPOB Ha CKOPOCTD
peaKIuid.

CrenoBaTh IIpaBUiIaM
MOJIb30BAHUS

XUMUYECKOU NOCYA0U U
nabopaToOpHBIM
obopymoBaHHEM.
IIpencraBisTh pe3ynbTaThl

Hroro no pazneny

Pasznen
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2. Heopranuyeckasi XuMus

2.1 MeTtamisl

JlaTuuk HanpspKeHws,
HUCTOYHUK MUTAHUS
nabopaTOpHBIN

PackpsIBaTh CMBICI
M3y4aeMbIX IOHATHH
(BBIIETATH UX
XapaKTepHbIE MPU3HAKN) U
MPUMEHSATH 3TU TIOHATHUS
IIPU ONMCAHUU COCTaBa U
CTPOEHUS BEIECTB, JIS
00BSICHEHHSI OTIETBHBIX
(aKTOB U SBICHUH.
OOBsICHATH 00IIHe
3aKOHOMEPHOCTH

B U3MEHEHUHU CBOWCTB
3JIEMEHTOB —METAJIOB U
HUX COEJMHEHUN C YUYETOM
CTPOEHHUSI UX aTOMOB U




TIOJIOXKEHUS
B [lepuoanueckoit
CHUCTeME XUMHIUECKUX
3JIEMEHTOB

JI. 1. Menneneena.
XapakTepru3oBaTh
(onmceIBaTh) obmMe
XUMUYECKHE CBOMCTBA
METaJUIOB, UX
Ba)KHEHIITNX COCTUHCHMI,
MOATBEPKAAS

3TO OMHUCAHUE MPUMEpPaMHU
ypaBHEHUI
COOTBCTCTBYIOIIUX
XUMHYECKAX

peaKkLuii; npuMeHEeHHe
MCTAJIJIOB B pa3JIMYHBIX
0071acTaX, a TaKKe
HUCIIOJIB30BaHUEC UX AJIs
CO3/TaHUsI COBPEMEHHBIX
MaTepraioB U
TEXHOJIOTHIA.
OnuceIBaTh CIOCOOBI
3alIUThI METAJIJIOB

OT KOPpPO3UH.
PackpreiBathb cymHOCTB
OKHCIIUTENHHO-
BOCCTAHOBUTEIBHBIX
peaKuuii mMocpeICTBOM
COCTaBJICHUS
AJIEKTPOHHOTO OanaHca
3TUX PEAKLHMN.




[IpoBoauTh peaknyu,
MOATBEPKIAIOIIHE
XapaKTepHbIE CBOMCTBA
W3y4YaeMbIX BEIECTB,
pacro3HaBaTh ONBITHBIM
MyTEM HOHBI METAJUIOB,
MPUCYTCTBYIOIIUE B
BOJHBIX

pacTBopa.

Hcnons3oBath
€CTECTBEHHO-HAY4HBIC
METOAbI ITIO3HAHUS —
MpoBeJIeHre, HaOIr0IeHe
1 OIMMCaHUC XUMHUYCCKOI'O
9KCHEPUMEHTA
(meMoHCTpaMOHHbBIE ’
J1a00PATOPHBIC OTIBITHI,
MpaKTHYECKHe PabOThI).
[IpencraBnsTh pe3ynbTaThl
XUMHYECKOTO
9KCIEpUMEHTa B popme
3alMCH YpaBHEHUHN
COOTBETCTBYIOIINX
peaKuuii U JIeJaTh BbIBOJIbI
Ha UX OCHOBE.

CrnenoBath npaBuiam
MOJIb30BAHUS XUMHUYECKOM
nocy10i 1 1a00paTopHBIM
000pyI0BaHUEM.
HpOBOJII/ITI) BBIYUCICHUSA
10 ypaBHEHUSIM
XUMHUUYECKUX PEeaKIIMil.




[pubop s nomyueHus
ra3oB, JaTYHUK

2.2 Hewmerayuier
DIIEKTPOIPOBOIHOCTH,
Jatyuk pH
CBs3b
53 HEOPTraHUYECKUX

1 OPraHUuYCCKHX
BCIICCTB

PackpriBaTh cMBICT
M3Yy4aeMBbIX

MOHATHHN (BBIIEIATH UX
XapaKTEpHbIC

MPU3HAKHN) U IPUMEHSITh
STHU NOHATUSA

MIpU OMHUCAHUU COCTaBa U
CTpPOCHUSA

BEIICCTB, I O0BICHCHHS
OTAEIBHBIX

(haKTOB U SABICHUIA.
OOBsACHATE 001IHE
3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB
HEMETAJUIOB U UX
COEAUHEHUH ¢ y4ETOM
CTPOCHHUSI X

aTOMOB U MOJIOXKEHUS

B [lepuonnueckoit
cucreme

XUMHUYECKUX 3JIEMEHTOB
J. . Menneneena.
XapakTepu3oBaTh
(ommchIBaTh) obIIHEe
XMMHUYECKHE CBOMCTBA
HEMETAJUIOB, UX
BAXKHEHIITNX COSTUHEHUM,
MOATBEPKIas

9TO OMUCAHUE TIPUMEpPaMHU
YpaBHEHUH
COOTBETCTBYIOIIUX
XUMUYECKNX




peakumii.
XapakTepu3oBaTh
BIIUSTHUE HEMETAIIIOB

U UX COCIUHEHUI Ha
KUBBIC

OpraHU3MBbI; OIIMCHIBATh
MpUMEHEHHUE

B Pa3IMYHBIX 00JIACTSIX
MPaKTUYECKOM
JIeSATEIIbHOCTH YeJIOBEKa.
CreoBaTh IIpaBHiIaM
MTOJIE30BaHUS
XUMUYECKOHN MOCYN0H U
nabopaToOpHBIM
obopymoBaHHEM.
[TpoBOAKUTE BHIUUCIICHUS
0 YpaBHEHUSIM
XUMHYECKUX PEAKITHI.
CamocTOsATeIHHO
TUTAHUPOBATH U
OCYIIIECTBIISITH CBOIO
MMO3HABATEIFHYIO
JIeSATEIIEHOCTD; IPUHUMATh
aKTHBHOE

y4acTue B IpyIIoBOi
y4eOHOi

JIESATSIIBHOCTH

Hroro no pasgeny

Pa3zpen
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3. XuMud ¥ ’KU3Hb

3.1

XUMUS U )KU3Hb

4

PackpriBaTh posib XuMuH B
pelieHuu




SHEPreTHYCCKUX,
CHIPHEBBIX U
AKOJIOTHICCKUX MPOOIIEM
YeIIOBEUCCTRA,
OTIFICHIBATH OCHOBHEIE
HaIpaBJICHUS

Pa3BUTHUS XUMUYECCKOU
HAyKH U

TEXHOJIOTHH.

[IpumensTh mpaBuIa
6e301acHOro
oOpaineHus ¢
BEIIECTBAMH,
HCIIOJIb3YEMBIMU B
[IOBCEIHEBHOMI

JKWU3HU, TIpaBUiIa
IIOBCACHHA B LICIIAX
cOepeXeHHs 3I0POBBS H
OKpYyXaroleun
HPUPOJHON Cpenbl;
MTOHUMATh BPeT
(omMacHOCTH) BO3ACHCTBUS
Ha )KUBbBIE

OpraHu3Mbl
OIMPEACIICHHBIX BEIIECCTB
cmbica nokazatens ITJIK,
IIOSICHATH

Uroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 10 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1eCTBO

«3marensctBO «lIpocBemienne»

ONMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl XUMHUUYECKOM
JJABOPATOPUU JETCKOI'O TEXHOITAPKA «KBAHTOPHUYM»,
WCHOJIb3YEMOI'O U151 PEAJIN3AIIMA OBPA3OBATEJIBHOM ITPOT'PAMMBI B
PAMKAX ITPEIIOJABAHU A XUMHUUN

MarepuanbHoO-TeXHH4YeCKass 0a3a nmeHTrpa «KBaHTopumym» BKIIIO4YaeT B celdst
COBpeMeHHbIEe M KJaccHuyecKkue NMpudopbi:

» npubop AN JEMOHCTPAIlMHM 3aBUCHMOCTH CKOPOCTH PEAKIHMU OT Pa3IHMYHBIX
(hakTopoB;

» ammapar JUisi TPOBEACHUS XUMHUYECKHX PEaKIHid, MpUOOp IUIsl OIBITOB C
AIIEKTPUUYECKIM TOKOM;

» npubop I U3yYSHHS COCTaBa BO3JyXa U MHOTHE JPyTHE.

» ludposas (yuenmueckas) madopatopus (ILIJI), mporpamMmmHo-anmapaTHbIi
KOMIUIEKC, TaTYUKOBAsI CHCTEMA — KOMILIEKT y4eOHOro 000pyn0oBaHus,
BKJIIOYAIOLIUI U3MEPUTENbHBIN OJIOK, MHTEp(delc KOTOPOro Mo3BOJISET
o0OecnieunBaTh CBSA3b C MEPCOHAIBHBIM KOMIIBIOTEPOM, U HAa0Op JIaTYHMKOB,
PETUCTPUPYIOMINX 3HAYCHHUS PA3ITUIHBIX (PU3UUECKUX BEITHUMH.

» Jlatuuk pH mpemHasHadeH Ui U3MEpPEHHUS BOJIOpPOIHOTO mMokaszarens (pH).

» JlaTuuk Temreparypsl TUIATHHOBBIA — TIpEJIHA3HAYEH /IS H3MEPEHHS TEMITEPATYPhI
B BOJHBIX PaCTBOPAX U B Ta30BbIX cpeAax, Auana3oH usMmepeHuid ot — 40 no +180
°C.

» JlaTauk TemriepaTypsl TEPMOIAPHBIA TpeAHA3HAYCH /ISl W3MEPEHHUS TEeMIIepaTyp
10 900 °C. Ucnonb3yeTcs Npu BHIIOIHEHUH PabOT, CBSI3aHHBIX C U3MEPEHUE

TEMIICPATYP IMJIIaMCHU, TIJIABJICHUA U PAa3JI0KCHUA BEIICCTB.



» JlaTuuK ONTHYECKOW IUIOTHOCTH (KOJOPUMETp) — MpeaHA3HAUCH JUIsS U3MEPEHUS
ONTUYECKON IUIOTHOCTH OKpAIIEeHHBIX PAcTBOPOB. Mcmonb3yercs Mpu U3y4CHHH
teM «PacTBopb», «CKOPOCTh XMMHYECKUX PEAKIMHN», ONPEACICHUN KOHIEHTPAaIMU
OKpAILICHHBIX NOHOB WJIA COCMHEHUN. B KOMIUIEKT BXOAAT JATUUKHU C PA3IMYHON
JUTMHOM BOJIH TIOJYITPOBOJHUKOBBIX HCTOYHHKOB cBeTa: 465 u 525 HM. OOBEM KIOBETHI
cocTaBiseT 4MJ1, JUIMHA ONTHYECKOro myTy — 10 MM.

» JlaT4uK 3JIEKTPONPOBOJHOCTH NPEAHA3HAYCH JJISI U3MEPCHHUS YACTbHON
AJIEKTPONPOBOAUMOCTH KHUAKOCTEH, B TOM YHCIIE U BOJHBIX PACTBOPOB BEILIECTB.
[IpumensieTcss MpU M3YYCHHUH TEOPUHU DIICKTPOIUTHUYECKOM TUCCOIMAIINHU, XapAKTEPUCTUK
BOJHBIX PacTBOPOB.

» JlaTuuk XJIOPUJ-HOHOB HCITOJIB3YETCS ISl KOJUYECTBEHHOTO OIPEICIICHUS
COJIepKaHUsl HOHOB XJIOPa B BOJHBIX PacTBOpax, MOYBE, MPOAYKTaxX nutanus. K
JATYMKY HOJKIIIOYaeTcsl MOHOCENeKTUBHBINA 3ektpon (MCD) (pabounii anekrpon),
MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIICHTPALIUU OMPENEIIEMOTr0 MOHA, B JaHHOM
ciaydae ot KoHueHtpanuu annoHoB CI'. TTorennman UCD onpenensitoT OTHOCUTENBHO
AJIEKTPO/Ia CPABHEHMUSI, KaK MPABUIIO, XJIOPCEPEOPSHOTO.

» Muxkpockorn MUPPOBOI MpemaHa3HaueH IS M3y4deHHs] (OPMBI KPHCTAUIOB H
HAOJII0/IEHUS 32 POCTOM KpPUCTAJIJIOB.

» TlpubGop ans mosydyeHHs Ta30B MCIOJB3YETCs JUIsl MOJy4YeHHs HEeOOJbIINX
KOJIMYECTB T'a30B: BOJIOPOJa, KUCIOpoAa (M3 MepOKCHIa BOAOPO/Ia), YIIIEKHCIOro rasa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChbI
CETU UHTEPHET
1. «Dokchopa.Yuebnuk» CoOctBenHas Bukumnenus «Poxchopaar.

https://foxford.ru/wiki/himiya?utm_source=foxmedia utm_medium=media
utm_campaign=media_all_all_wiki-himiya utm_content=27072022_article-

chemistry-online



2. Y4eOHHK TI0O OPraHUYeCKON XMMHH. boJbilie Hy)KeH OMMIUaTHIKAM U
CTapllleKJIaCCHUKaM, KOTopbie roToBsiTcs K EI'D: https://orgchem.ru/

3. Yuyebnuk o ucropuu xumun. COOpHUK aBTOPCKUX JICKIIUH, KOTOPBIE
noarotosui podeccop KOxuoro denepanbHoro ynusepcurera Cepreit
WBanoBuu JleBueHkoB. OTIMYHBIN pecypc sl TOTO, YTOOBI MOHSTH JIOTHKY
HAaYyKH: B KAKOM IOCJICI0BATEIHOCTH TPOUCXOAUIIN CaAMbI€ BaKHBIE OTKPBITHSA
B XMMHH U KaK OHH CBSI3aHBI MEXIY COOOM.

http://physchem.chimfak.sfedu.ru/Source/Files/sketch.pdf

Bupryanbnsie 1abopatopuu

1. VirtuLab Poccutiickuii moptai, Ha KOTOPOM IKCIIEPUMEHTHI U3 IMIKOJIbHON
MPOrpaMMbI MOKHO CMOJIEIUPOBATH OHJIAMH.

http://www.virtulab.net/

2. Labster MexayHapoHbIN pecypc, KOTOpbIE pa3pabaThIBalOT YUEHBIE CO
Bcero mupa. [1o3BossieT cTaBUThH OoJiee CEPhEIHBIE OTBITHI.
https://www.labster.com/

3. 3aHUMaTeNbHASA XUMUS

Ha moprarne ecte MHOXKECTBO IMOJIE3HBIX CTaTEH, MOJPOOHBIE pa300PhI
OMBITOB, UHCTPYKIIUH, KaK TPOBOAUTH UX B JOMAITHUX YCIOBUSIX U I1e OpaTh

Ui HUX peakTuBbl. https://www.alto-lab.ru/

4. IToctHayka. Xumus
[TocTHayKa — TIPOEKT O COBpEeMEHHOU (PpyH1aMeHTansHO Hayke. Ha mopTaie

€CTb OTI[GJ'IBHLIﬁ pa3aci, HOCB?IIHéHHBII;'I XHUMHU. ?)I[GCB CCTb MHTCPBBIO


http://physchem.chimfak.sfedu.ru/Source/Files/sketch.pdf
https://www.alto-lab.ru/

U3BECTHBIX YUEHBIX, HAYYHO-TIOMYJIAPHBIE CTAThHU U MOAPOOHBIE Pa300phl Kak
paboTar0T XUMHUYECKUE TIPOLIECCHI.

https://postnauka.ru/themes/chemistry
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