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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpelHero ooOimero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBHON MPOrpaMMBbl CpeaHero ooOmiero obOpa3oBaHuUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX OpraHu3aunusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNOXeHu «Crtparerun pa3BUTHS BocnUTaHus B Pocculickoil
deneparun Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMmbl MO XUMHUH, K OINPENEIICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH ULEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KyJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMuyeckoe o00Opa3zoBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEJIHETO 00IIero o0pa3oBaHUsI CPECTBAMU Yy4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
nmporpaMme N0 XHMHUU € Y4E€TOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed W MPUHLMHIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOW BKJIaJ B ()OPMUPOBAHUE PAIMOHATIBHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMJIEMOM YacThbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH ILEISIMHU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOIO BKJIOUEHHS B JKU3Hb COLUYMA, MPOAOJDKEHUS
o0pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomiuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P’KaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHMsSI BCEro MHOT00Opa3us
BEILIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «OpraHumdeckas xumus» U «OOmas u
HEOpraHuveckas XUMHUs» c(popMupoBaHa B IMporpamMme MO XMMHH HAa OCHOBE
CUCTEMHOI'O TIOJXOJa K U3YyYEHHI0O ydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM Ha  ONPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCTaBlIeHU O cTpoeHuH BemecTB. CBeleHHs 00 H3yyaeMblXx B Kypce
BElIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
aKTUBHBIX COEAUHEHHN. B Kypce OpraHM4eckol XUMHUH TOJYy4arOT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrioM 3peHHs B mOpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OI1Iero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TNPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUYECKUX MO3MUIIMM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHHUM, a TaKKE O XHMHUYECKHUX PEaKIUsAX, UX CYIIHOCTH W
3aKOHOMEPHOCTSX TMPOTEeKaHWs JOmoJiHsgeTcss B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMHU KYJIbTYpOJIOTHUUECKUNA U TPUKIAHON
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHUMAaHUIO B3aUMOCBS3M XUMHUHU C
JPYTMMH HayKaMH, pPacKpblBalOT €€ poJib B IO3HABATEIIBHOM M MPAKTUYECKOM
JEATEIIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKCHUN XUMHH, ITOMOTalOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATHL WH(OOpPMAIUIO U
OpUMEHATh €€ U1 TIOTNOJHEHUS 3HAHWM, penieHUs WHTEIJIEKTYalbHbIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/1ad. B 1ienoM cojepxanue yueOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  HM3YyYEHHUS]  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE y OOYYaIOIIMXCS MUPOBO33PEHUYECKOW OCHOBBI [IJIsi TTOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpraHMYEeCKOr0 MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYTEM OSKCIIEPUMEHTA U
pelieHrs TPOTHUBOPEUYMM MEXAy HOBBIMH (paKTaMd U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TakKe MpoOJeM cOepexKeHUsT IHEPTETUIECKUX PECYPCOB, CHIPbsI, CO3/IaHUsI HOBBIX
TE€XHOJIOTUW U MAaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOy4Yaromuxcsi MPUHATHIC TPOrpaMMON MO XMMHUHU MOJIXOAbl K OINPEIeTICHUIO
COJIEpKaHMsI M TOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHpOpMaIK, HEOOXOIUMBIX IJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKON JESATEIbHOCTH, 3aHUMAIOIEH Ba)KHOE€ MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpemnojaBaHus XMMHM KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero ooiero oopa3oBaHus, IPH ONPEACICHUN
COJIEpKATENIbHOW XapaKTepUCTUKU ILIeJIed H3y4YeHHUs TpeAMeTa HalpaBICHHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbBHOCTH 4Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K OINPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SBISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TVIABHBIMH LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opmMupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUHW KAk  BaKHEHUIIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIKYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOpHEH
UX Pa3BUTHUA U CTAaHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEUIECTB M XUMHYECKHX pEaKUuid, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJIel U 3a/1ay U3yYeHUs
IpeIMETa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnojAaBaHUM XUMUUM B OOJbllIed CTENeHH OTAAETCS  MPEeArnovYTEeHUe
IPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIAJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW I'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO IOJIYYEHHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M C 3TUM NpU U3YYEHUM NpeaMera «XHUMHs JTOMUHHUPYIOIIee
3HaY€HUE MPUOOPETAIOT TAKUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00y4aromMXcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE [UIS DPAa3jIU4YHBIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00padOTKu MH(POpMALIUH,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON 0O€e30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HA OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yJaroMIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajau3a y4eOHOU U
HAyYHO-MTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyaroumxcs YOEXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHUS, TTOTIOTHEHUS SHEPTeTUIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIIONIb30BAaHUSl TOJIYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHUA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MNpeAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON 00sacTh «EcrecTBeHHO-HayUYHbIE
pEeIMEThD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero odpazoBaHusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COILEPKAHUE OBYUEHUS
10 KUIACC
OPT'AHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHUYeCKOU XUMHUU

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTepUalioB. Teopusi CTPOEHUS OPraHUYECKHUX
coenuHeHnid A. M. Bytieposa, e€ ocHOBHbIE 100)KeHUA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYEeCKUX BelecTB. [l'oMonorus, wu3oMepus. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccupukanuu opraHuyeckux BeriecTB. HoMmeHkmarypa
OpraHUYECKUX COEAMHEHHMM (CUCTeMaThueckas) ¢ TpHUBUAJIbHBIC Ha3BaHUS
BAKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICJTUPOBAHUE MOJICKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB O MPEBPAILCHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoast

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHU psAA. MeTaH W 3TaH —
MPOCTEHIIINE TPEACTABUTENIN AJKaHOB: (U3UYECKHUE M XUMHUYECKHE CBOICTBA
(peakuuu 3amMelIeHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN pANl. DTUIIEH U MPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, THUIpaTallUM, OKHUCICHUS U
MOJIMMEPU3AIINH ), TOTyYeHUE U TPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakiusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH Psill. ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKHUHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATAIIUH,
TOpPEHHs] ), TOJTyYEHUE U TPUMEHEHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NUECKHe U XMMHUYECKUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYCHUE U TIPUMEHEHUE. 10.1)0:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceolcmea  (peaxkyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, MNPUHAIICKAIUMUA K
pa3JIUYHBIM KJIaccam.



[IpyponHble MCTOYHMKH YIJIIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHi), muposn3. IIpoaykTsl
nepepaboTky He(pTH, UX MPUMEHEHNE B MIPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
yroJib U IPOAYKTHI €0 NMePEpadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHME C oOoOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB |
raJlOr€HONPOU3BO/IHBIX, ITPOBECHUE NPAKTUYECKON PabOThI: MOJyYEHHUE STHIICHA
Y U3Y4YECHHE €T0 CBOMCTB.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa,
KOJINYECTBA MCXOAHOI0 BEUIECTBA WM NPOAYKTa PEAKLHUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaepskamue oprann4eckue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUMd C AaKTUBHBIMU METaJlJIaMHU,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. JTWICHIJIMKOJIb W  TIIMLIEPHH: CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rimuuepuHa u STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpnerugpl U Kemowuwvl. DopManmpaerun, auneTanbACTHHA:  CTPOECHUE,
¢uznyecKkue U XMMUYECKHE CBOICTBa (peakUMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJYyUYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbHHAs W
YKCYCHasi KHMCIJIOTBI: CTpO€HHE, (PU3NYECKHE M XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKalim), MoayyYeHue U NpUMEHEHHE.
CreapuHOBasi U OJICMHOBAas KUCJIOTHI KakK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIEE AEHCTBHUE.

CnoxxHble 3(Qupbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [uaponus
cinoxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCH(PHUKanus  YIrieBoAoB  (MOHO-, JHU- H
nonucaxapuipl). ['oko3a — mpocTerImmii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C




ruapokcuaom Meau(Il), okucnenue ammuadyHbIM pacTBOpoM okcuga cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunre3. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
nenono3sl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmania (TUIPOJIU3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MpOBE/ICHHE, HAOJIIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugoMm Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
rugapokcuom meau(ll)), anbaeruioB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM).

A30TcozeprKallie OPraHun4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHUYecKue coeauHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe ruiuHa). buonoruyeckoe
3HaAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
HaOJII0/ICHNE U ONTMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpalus OCIKOB MpHU
HarpeBaHUM, IIBETHBIC PEAKIINK OCITKOB.

BricokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIMU, CPEIHSSI MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHECHCALIUS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUIN:
O3HaKOMJICHUE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIECTBISETCS 4Yepe3 HCIOIb30BAaHWE KakK OOIMWX €CTeCTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUHU, SBISIOUIMXCS CUCTEMHBIMU IUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KJIACCH(HKAIN, NePUOIUIHOCTh, HaOJIIO/IeHNE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3HUECKUE BETUYMHBI U €IUHHUIIBI UX H3MEPEHUSL.

Bbuonorusi: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTe3, OMOJIOTMYECKH AaKTHBHbBIC BellecTBa (OEJKH, YII€BOABI, JKHUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHILEBbIE MPOIYKThl, OCHOBBI PAMOHAIBHOIO MUTAHMUS,
MOIOIIHNE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaIbl U3
WCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIIACC
OBIIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHMHU

XUMUYECKHIT 3neMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUYeCcKre YpOBHH, MOJYPOBHU. ATOMHBIE OpOUTaIH, S-, p-, d-
areMeHThl. OCOOEHHOCTH pacHpe/esieHusl 3JIEKTPOHOB M0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. INEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoandeckoil cucTeMbl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyINaM MU MepUOIaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XUMHYECKOW CBS3U
(koBaJIeHTHasi HETOJsIpHAas W TOJSpHAs, WOHHAsA, MeTauinyeckas). MexaHU3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAIUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[lonatne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.



Knaccudukanus HEOPraHUYECKUX COCIMHEHU M. Homenknarypa
HEOPraHUYECKHX BEIIEeCTB. [eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAICKAIUX K PA3TMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKON XHMHHM. 3aKOH COXPAHEHHsS MAcChl BEUIECTB,
3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabnmun «[lepuonnueckas cucremMa XxuMmuueckux sneMeHToB [, U.
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaONI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pPEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKOIN paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUN.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYEThl C HUCIOJIB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®duzryeckre CBOMCTBA HEMETAJIOB. AJUIOTPOIHS HEMETAUIOB (HAa MpUMepe
KHUCJIOpOo/a, cephbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHMs)) W HMX  COCAMHEHUNH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramisl. [lonoxenue meramnos B Ilepuoanyeckon cucteMe XUMHUYECKHUX
anemenToB JI. . MenpaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBel METAJUIOB.
DIEKTPOXUMUUYECKUN PSJT HATIPSYKEHU METaIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIUX METAIIOB (HATPUM, KM, KaJbLIHi,
MarHuiu, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.



OOmue cnocoObl momyyeHus: MetaioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

DOKCIIEpUMEHTAIbHBIE METOJbl HW3YyYEHHUS BEIIECTB W MX NPEBpalCHUN:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3aja4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAI[MOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCICTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKIIMU HA KATUOHBI METAJIIOB).

Pacuérurle 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00bEMaA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIONIMX B PEAKIMU BEILIECTB,
pacuéTel Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO
13 BEILIECTB UMEECT MPUMECH.

XuMHuS ¥ KM3Hb

Ponb xumun B 00ecrieueHUN SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHHM.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIIUICHHOTO
IIOJIy4YE€HUs BaXKHENIIMX BEIIECTB.

YenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIIBHBIE
MaTepuaabl, KOHCTPYKIHMOHHBIE MATEpHalbl, KpPACKH, CTEKIO, KEpaMHKa,
MaTepuabl I 3JEKTPOHUKH, HAHOMATECPUAIIbI, OPTAHUYECKUE U MHUHEPAJbHbBIC
yao0peHus.

XUMHST U 3I0pOBbE YEJIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XHUMUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanmst MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpPraHU4ecKorM XuMHUM B 11 Kilacce oCyIlEeCTBISIETCSA Yepe3 UCIOIb30BaHUE Kak
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUN, SBIISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOnue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEeOpUsl, aHallM3, CHHTE3, KiIacCuUKaIMs, TMEPUOAUIHOCTh, HAOIIOJICHHE,
DKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPTHs, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHB, BEILIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHUIIBI UX
MU3MEpPEHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owochepa, Makpo- u
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.



['eorpadusi: MuUHEpabI, TOPHBIC TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLIIMBO,
peCypchl.

TexHOmorusl: XMMHYECKAasi MPOMBIIUIEHHOCTh, METAJUIYPrus, MPOU3BOIACTBO
CTPOUTEIIbHBIX MaTEpUAJIOB, CEIBCKOXO3SWCTBEHHOE IIPOM3BOJACTBO, IUIIEBAs
IMPOMBIIIUICHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NTPOU3BOACTBO KOHCTPYKIHMOHHBIX MaTEpHUAJIOB,
AJEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOT'PAMMBLI 110
XUMHNHN HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHS
OOyYarOMIMMHUCS TPOTPAMM  CpPEIHEro oO0Imero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). Hay4dHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cOOTBETCTBHM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakAaHCKOW MJICHTUIHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LEJI€HANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXcs PYKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUe MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
L€ U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» AOCTHTAIOTCA B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJlaMHd POCCHICKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMM U TpaBWIaMH  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEILHON M MPAKTHYECKOW JEATeITLHOCTH
oOyuJaroluxcs Mo peain3aluy NPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M MPaBUJIAX MEKIUYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TMO3HABATENbHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESATENbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEAYIOIIEM
aHaJin3e MHQOPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3JI0POBBIO;

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

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peain3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX NpOoOJIEM, BIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTHKEHUNW XUMHH  JUIS
pelIeHUsT BOIIPOCOB PAlMOHAIBHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOIO MBILLICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIIBITA JEATEIbHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

Cc(pOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeacTaBlieHus] 00 OKpPYKAroIIEM MHUpE Kak O €IMHCTBE MPHUPOJbI M YEIOBEKa, B
NMO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUur MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
UUBUJIM3AUUM: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI100aJbHBIX POOIIEM
YCTOMUYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUMI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO YJICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUSA, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 00OCHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM Tpy/Zla B Pa3lMYHbIX cdepax MpodhecCHOHaTLHON
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUSI YUYEOHOTO TpeaMera «XUMHs» Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAUUMBbIE  JUIS dbopmupoBaHUs MUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOUIUE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuu@uKky MEeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJoBaHNe, HAOTI0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

YHUBEpCAIbHBbIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISITUBHBIE), o0ecreynBaroIIne dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIInXCs;
CHOCOOHOCTb oOyuJaromuxcs UCII0JIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJIbHBIMH
JelCTBUSIMMU:

1) 6a30Bble JJOoruvyeckKune aeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSICHEHUS! OTACIBHBIX (PaKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH JUIS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIii;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIC CBSI3M MEXKAY H3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE IPEICTABICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XHMHuYeckas (opMmyna, ypaBHEHHE XUMHUYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e McCIIeI0BaTEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUA U OCHOBBI M1 (DOPMUPOBAHMS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHANMM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(GbopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3TUYHBIE METOJbI MPU TIOUCKE H
orbope wHPOpMaNKK, HEOOXOMUMOW [T BBINOJHEHHS yYEeOHBIX 3a1ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra W/Win
JTUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XMMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajan3alui y4eOHOTO poekTa U (OPMYyIUPOBATh BHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJACOBAHHWS TMO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMHU JeHCTBUSMMU:

CaMOCTOATENIFHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO
JIeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOMpaTh Hauboliee
b dEeKTUBHBIN CcMOCO0 MX pemieHus ¢ y4ETOM TOJy4YeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOAHAM3a
Y CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XuMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh ~ NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIOIIEH
CCTCCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIM XHMHH B TIO3HAHWM SIBJIICHUN
npupoasl, B  (QOPMUPOBAHWUM MBINUIGHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUISCKUX 3a71a9



U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0OPOBBIO M MPHUPOJAHOMN
cpexne;

BJIAJICHHE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATaOIMe MOHATUS (XMMHYECKUN JJIEMEHT, aTOM, OJJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJIApHas
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIM CKelleT, (QyHKIMOHANbHAs TpYIIa,
pagukai, U30MepHUs, U30MEpbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ M a30TCOJAEpIKAIIMEe COCAMHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE IIOHMMAaHUS IPUYUHHOCTA M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTMYECKUE CBEACHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHHH U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(OpMHPOBAHHOCTh YMEHUW BBISBIISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITUS NPHU
OIMCAHUU COCTaBa, CTPOCHMS U IIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c()OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHWYECKUX BEIIECTB IS MIUIFOCTPALMM HX
XUMHUUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynmne CoelWHEHUN (yrieBOJOpOAbl, KHUCIOPOA M a30TCOAEp Kalliue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematuiyeckoil HomeHknatype (IUPAC), a Takkxe NpUBOAUTH TPUBHAIBbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITWIECH, MPOMHIIEH, alleTUJIEH,
ATWICHIJIMKOMb, TNHIEPUH, (EeHOM, (popManbAerul, aleTalbIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKON CBSI3M B
OpraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHEIE);

C(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH I[OJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeniectB A. M. BytnepoBa aist 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUsI; 3aKOH COXPAHEHHMS MaCChl BEILECTB;



chOPMHPOBAHHOCTh ~ YMEHHMHM  XapaKTEepU30BaTb  COCTaB, CTPOEHUE,
bu3MYecKue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAHOJ, ATaHOJ, STUJICHIJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTallbJIeTH, MypaBbUHAs U YKCYCHasl KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIJIEBOJIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI WX TMepepaboTKu U
MPAKTUYECKOE TPUMEHEHHUE IPOIYKTOB MEpepadOTKH;

c(hOPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIIECTB WJIU MPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOII0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJICJIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABWIIA MOJIb30BAHUS XUMHUECKON
MOCYJIOM ¥ J1abopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe IMpaBHiIa OOpaIleHUs ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (TIPEeBpaIlleHNs OPTaHUYECKUX BEIECTB MPU HArPEeBaHUH, MOTyUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILECTB, JCHATypalusi OEJKOB MpU HArpeBaHWUU, IBETHHIE pPEaKIMU OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TpU OOpallleHUH C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJOBAaHHUEM, TPEACTABISATH PpPE3yJbTaThl
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u GOpMyITUPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr0 U3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEITHHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3/I0POBBbS M OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH



ONAaCHOCTb BO3JIEWCTBHs HA JKUBBIE OPraHU3MBl OIPEAECIEHHBIX OPraHUYECKHUX
BellecTB, moHuMas cmbica nokazarens 1K, mosicHITh Ha mpumepax crnocoObl
YMEHBIICHUS W MPENOTBPALICHUS WX BPEIHOIO BO3ACHUCTBHS HA OPraHU3M
YEJI0BEKA,

Ui 00y4aroUIMXcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS  CIIENBIX M CJIA0OBUIAIIMX OOYyYaroOUIMXCsA: YMEHHE HCII0JIb30BATh
penbedHO-ToueuHyto cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX
bopmyiL.

11 KIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIas W HeopraHuyeckas
XUMUSD» OTPaXKaroT:

C(OPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBIIAIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TIO3HAHWM SIBJICHUHI
OpupoAbl, B (QOPMUPOBAHMU MBILUIEHUS W  KyJbTYphl JIMYHOCTH, €€
(yHKIHOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEHIEHUS] TPAKTUYECKUX 3a7a
U 9KOJOTM4E€CKHM OOOCHOBAHHOT'O OTHOLIEHHS! K CBOEMY 3[0POBBIO M MPHUPOJHOMN
cpene;

BJIAJICHHE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE MOHATUSA (XUMUYECKUU 3JIEMEHT, aToM, U30Tom, s-, p-, d-
JJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBA3b
(KOoBaJIeHTHas!, HOHHAs, METAJUIMUECKast, BOAOPOIHAs ), KpUCTaNIMYecKasi peléTka,
TANBl XUMHWYECKUX  PEAKUHM, PacCTBOpP, DJIEKTPOJHUTBL,  HEIJIEKTPOJIUTHI,
DIEKTPOJIMTHYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pPEakUW{, XUMUYECKOE DPaBHOBECHE); TEOPUH M 3aKOHBI (Teopus
AJICKTPOJUTUYECKOU AUCCONUalnM, nepuoauueckur 3akoH [[. M. Menpneneesa,
3aKOH COXPAaHEHWs MAacChl BELIECTB, 3aKOH COXPAHEHHMS U MPEBPALICHUS dHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INOHUMAHMS NPUYUHHOCTH WU
CUCTEMHOCTH XMUMHUYECKHUX SIBICHUN, (PAKTOJIOTUYECKUE CBEIECHUS O CBOMCTBaX,
cocTaBe, MMOJIyYeHUH U 0€3011aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUW BBISIBIISATh XapaKTEPHbIE TMPU3HAKU TOHSTH,
YCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJB30BAaTh COOTBETCTBYIOLIME ITOHATHS NPH
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHHM XMMHUYECKUX  pPEaKIUH,



cuctematnieckyto HomeHknatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUs OTIEIbHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBbIM ra3, aMMHAK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNATh BaJCHTHOCTh U CTENEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUAX PaA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKAsl, BOJOPOHAs) B COCAUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEllecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh yMEHUMN yCTaHABJIMBATh MPUHAIIICKHOCTD
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpeneIHHOMY KIacCy/Tpyre
COEJIMHEHUU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCHIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHHUM PACKPHIBATH CMBICI IIEPUOUYECKOTO 3aKoHa /.
N. MenpneneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX 3JIeMeHTOB |—4 mnepuono Ilepuoanmdeckoil cHCTEMBI
xumudeckux sieMeHToB JI. M. MeHpaeneeBa, MCHONB3ys MOHATHA «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKUE YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMUMHMUYECKUX JIEMEHTOB U MX COEAUHEHUUN
1o nepuojaM u rpymnmam llepruogudeckoil CuCTeMbl XUMUYECKUX 1eMeHTOB JI. 1.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IUYHBIM TpPU3HAKaM (YUCIY M COCTaBy PEarupyrollux BEIIECTB, TEIJIOBOMY
addekTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakliy, y4acTUIO KaTaau3aTropa);

Cc(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMM pPa3IMYHBIX
TUIIOB, TIOJIHBIE U COKpPAILIEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHUSI, PU KOTOPBIX 3TU PEAKIMU UAYT 0 KOHIIA;

c(OPMHPOBAHHOCT, YMEHUH TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3aIuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOT0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHSI C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta3oB
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (deKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUs MAacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
nocyAod M J1abOpaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKLMSIMHU IO BBIOJHEHHIO J1a00paTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATh M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3joKEHHE IMEePOKCHUIA BOAOPOJAA B NPUCYTCTBUU KaTaJIM3aTOpa,
ONPENEIICHUE CpEeNbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha CcyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ay 110
temam «Metaiub» U «HeMmeTtaiub») B COOTBETCTBUM C MpPaBUIaMU TEXHUKH
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOrO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKIMil U (HOpMYIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, THTepHEeT U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TpaBUJia  IKOJOTHYECKU
1eJIeCO00pa3HOr0 TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax cnocoObl YMEHBIIECHUS H
IIPEAOTBPAILECHUS UX BPEAHOTO BO3AEUCTBHSI HA OPraHU3M YeJIOBEKA,;

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XUMHYEeCKUX

bopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
IIpenmer opranuyeckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3 0 0
M. bytieposa
HWroro no pazneny 3
Pa3nes 2. Yruesogopoasbl
2.1 IIpenenpHbIE YTIIEBOAOPOIBI — AJIKAHBI 3 0 0
29 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 6 0 !
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 0 0
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U ) | 0
) UX mepepaboTka
Hroro no pazneny 13
Pa3nen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Cruprel. ®eHon 3 0 0
Anbnerunsl. KapOOHOBBIE KUCIIOTHI.
3.2 ACTRABL Bap 7 0 1
CrnoxHble 3¢upbl
3.3 VrieBoanl 2 0 0




Uroro no pazgeny 12
Pa3nen 4. A3oTcoaepikaime opranudeckne coelMHeHUus

4.1 AMUHBL. AMUHOKHCIOTHIL. beikn 4
Hroro no pazneny 4
Pasznea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 ‘ [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne ni/m P Kourpoubnbie IIpakTuyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3 0 0
anemeHToB /1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4 0 0
BEIICCTB
1.3 XUMUYECKHE peakluu 6 0 2
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Meranbl 6 0 1
2.2 ‘ Hemerammbl 9 0 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX ) 0 0
BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XuMHS 1 )KU3Hb 4 0 0
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4







IHOYPOYHOE IIJTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipeamer opranM4ecKo XUMHH, €€
1 1 0 0
BO3HUKHOBEHUE, PA3BUTUE U 3HAYCHUE 05.09.2024
Teopus cTpOCHHS OPraHUIECKUX
2 coequnennii A. M. bytieposa, eé 1 0 0
it yTIep 12.09.2024
OCHOBHBI€ TTOJIOKEHUS
[IpencraBienue o K1accuPpuKaun
opranuyeckux BeuiectB. Homenknatypa
3 1 0 0
(cucremaTuyeckas) U TpPUBHAJIbHBIE 19.09.2024
Ha3BaHUS OPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, | 0 0
TOMOJIOTUYECKHUN P 26.09.2024
Meran u 3TaH — npocTenire
5 MPEACTABUTENH AJIKAHOB. XUMHUYECKUE 1 0 0
bl 03.10.2024
CBOMCTBA aJIKaHOB.
6 CriocoObl MosTydeHus alKaHOB 1 0 0
7 10.10.2024
[IpupoiHbIE HCTOYHUKH YTIIEBOJIOPOIOB:
7 MIPUPOJIHBIN a3 v MOMYyTHbIE HEPTSIHBIE 1 0 0
PHPOA YTHBLC e 17.10.2024
ra3bl, HeTh ¥ IPOYKTHI €€ mepepaboTKu
8 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1 0 0

24.10.2024




10

DTWIEH U MPOMUJIEH — MPOCTEUIIINE
MIPEICTAaBUTENN ATKEHOB. XUMUYECKUE
CBOMCTBA U IIOJIyYCHHUE AIIKEHOB

[Ipaktrueckas padota Ne 1. «Ilonyuenue
ATHJIEHA U U3yYEHHUE €r0 CBOMCTBY

07.11.2024

14.11.2024

11

Ankanuensl. byranuen-1,3 u
MetunOyranuen-1,3. [lonydyenue
CHUHTETHYECKOT0 KayuyKa U PEe3HHbI

21.11.2024

12

13

14

15

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHMS,
TOMOJIOTHUYECKHUM psAl. ALETUIIEH —
IIPOCTEUIINN NTPEACTAaBUTENb AIKUHOB

OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.
[Inmactmaccel, kaydyku. Beraucnenus no
YPAaBHEHUIO XUMHUYECKON PEaKIINH

Apenbl: 6eH301 U TOyod. TOKCHYHOCTh
apeHoB. XMMHUYECKHE CBOIICTBa apeHOB
Kontponbnas paboTta mo pazaeny
«YTIIeBOAOPOIBD

28.11.2024

05.12.2024

12.12.2024

19.12.2024

16

17

18

I'enernyeckas CBS3b YII€BOIOPOAOB,
MPUHAISKANUX K PA3TUIHBIM KJIacCaM.
[Tonydyenue apeHoB

[IpenenbHbIE OHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHOJI. BosopoaHas CBs3b.
du3nyeckre 1 XUMHUYECKHE CBOIICTBA
CIIUPTOB

MHOroaToMHsbI€ CIUPTHL: STUICHITIMKOJb U
rinunepud. OCOOEHHOCTH CBOUCTB

26.12.2024

09.01.2025

16.01.2025
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MHOI'0AaTOMHBIX CITUPTOB

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE
U XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

23.01.2025

20

21

22

Anbnerunsl: GopMabIeTUA U
auneranbaerua. Aueros. Coiictsa
QJIBJICTUIOB M KETOHOB

OnHOOCHOBHBIE IIPE/ieNIbHbIE KAPOOHOBBIE

KHUCJIOThI: MypaBbHHAs U YKCYCHasl.
CBoiicTBa KUCIIOT.

[IpakTuueckas padora Ne 2. «CoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

30.01.2025

06.02.2025

13.02.2025

23

CTeapI/IHOBaFI M OJICMHOBAs KHUCJIOTHI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHUCIIOT

20.02.2025

24

25

26

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CnoxxHble 3(UpHI KaK IPOU3BOTHBIE
KapOOHOBBIX KHCIIOT. [ MAPOIH3 CIIOKHBIX
3¢upoB

Xupsl: ruaponus, npuMeHeHue,
Ononormyeckas poib JKUPOB

27.02.2025

06.03.2025

13.03.2025

27

VYTieBoibl: COCTaB, KiacCU(UKAITHSI.
Baxxneiimne npeacraBuTeNN: TIOKO3a,
¢bpykTo3a, caxaposa

20.03.2025

28

Kpaxmai u nemirono3a kak NpupoHbie
MTOJIMMEPBI

03.04.2025

29

AMI/IHBIZ MCTHUJIAaMHWH U aHUJINH.
Oco0OEHHOCTH CBOUCTB.

10.04.2025




30

31

32

33

34

AMMHOKHCIIOTHI Kak aM(pOTepHbIE
OpraHU4YeCKHUE COCTUHEHUS, UX
ouonoruueckoe 3nauenue. CBoiicTa
aMHUHOKHCIIOT. IlenTtuant

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

PesepBHEIit ypok. O000IICHNE CBEACHMIA
o pazaenam «Kucmopozcoaepxaiiue
OpraHUYECKUE COCTMHEHUS» U
"A30TcoAepKallre OpraHu4ecKue
coenuueHus"

OCHOBHBIC IOHATHS XUMUH
BBICOKOMOJICKYJISAPHBIX COCHHHGHHﬁ.
OcHoBHbBIC MCTOABI CHHTC3a
BBICOKOMOJICKYJIAPHBIX COCIUHEHMI.
HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

PesepBubIil ypok. O600111eHIE CBEACHUH

10 OpraHn4eckor xumuu. Urpa
"[lyremecTBue no opranuke”

17.04.2025

24.04.2025

08.05.2025

15.05.2025

22.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34




11 KJIACC

n/n

KoauuecTBO 4acoB

Tema ypoka KonTposabHubie
Bcero
padoThI

XUMHAYECKHUH DJIEMEHT. ATOM.
DOnekTpoHHas KOHGUTypalus aTOMOB

IpakTuyeckue
padoThI

Jlara
U3YYeHUs

05.09.2024

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHToB []. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUS aTOMOB

12.09.2024

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMEHTOB M UX COCIMHEHUN
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa
B Pa3BUTHHU HAyKH

19.09.2024

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs 1 0
KOBAJIGHTHOM CBsA3U. BogopoiHast cBs3b

26.09.2024

BanieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

03.10.2024

[lonsTHE O IUCIIEPCHBIX CUCTEMAX.
VcTrHHBIE U KOJUTOMAHBIE PACTBOPHI. 1 0
MaccoBast 107151 BeLIeCTBa B pacTBOpeE

10.10.2024

Knaccudukanus 1 HOMEHKIATypa 1 0




HEOPTaHNYCCKUX CO@,Z[I/IHCHPII;'I.
I'enernueckas cBI3b HCOPraHN4YCCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccudukanmst XaMUYeCKUX peakinii B
HEOPraHMYECKON U OpraHM4ecKON XUMHUU.
3aKOH COXpaHEHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS JHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHE

17.10.2024

24.10.2024

07.11.2024

10

[Ipaktuueckas pabora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKLIMM»

14.11.2024

11

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[TonsTue o Bonopoanom nokasatene (pH)
pactBopa. Peakinu noHHOTO OOMEHa.
I'maponn3 opraHnvecKux u
HEOPraHMYECKUX BEIIECTB

21.11.2024

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmun. [TonsTHE 00 BrIeKTpONH3E
pacIIaBoOB M pacTBOPOB COJIEH

28.11.2024

13

14

[IpakTuyeckas padora Ne 2
"OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE
peakuu. OCHOBHbIE OKHUCIUTENIH U
BOCCTAHOBUTEIIN

MeTaimibl, UX MOJ0KEHHUE B
[lepronnueckoit cucteMe XMMUYECKUX
snemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMoB. O01IHe

05.12.2024

12.12.2024
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(1)I/I3I/ILI€CKI/IC CBOMCTBa METAJJIOB

CnaBbl METAIIOB. DIIEKTPOXUMHUYECKUI
P HAIIPSHKEHUH METaJIOB

19.12.2024

16

17

18

XUMHYECKHE CBOMCTBA BaKHEUIINX
METaJIOB (HATPUH, KT, KalIbIUH,
MarHui, aJIlOMUHUN) U UX COEAUHEHUHN

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COEIMHEHUU

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a U
UX COEOUHEHUN

26.12.2024

09.01.2025

16.01.2025

19

[Ipaktuyeckas padora Ne 3. "Pemenne
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Metamabi»"

23.01.2025

20

21

22

Hemerannel, ux nooxxeHue B
[Tepuoanueckoil cucTeMe XUMHUECKIX
anemenToB /I. 1. Menpaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB
dusznyeckre CBOMCTBA HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpOJIa, cepbl, hocdopa u yrieposia)
XUMHYECKUE CBOMCTBA TraJIOT€HOB, CEPBI U
WX COCIUHECHUI

30.01.2025

06.02.2025

13.02.2025

23

XUMHYECKHe CBOMCTBA a30Ta, (hochopa u
AX COeINHEHUH

20.02.2025

24

XHUMHUYECKUE CBOMCTBA yIiIepoa,
KPEMHHS M UX COETMHEHUI

27.02.2025

25

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U
UX COCIMHECHUU

06.03.2025




26

27

28

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
Teme «HemeTamnsr»y. BerauciaeHus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas padora Ne 4. «Pemienue
9KCIIEPUMEHTAJBHBIX 3a7a4 10 TeMe
"Hemeranmbi"»

HCOpI‘ AHUYCCKUC U OPIraHHYCCKUC

KHCJIOTHI. HeOpFaHI/I‘leCKI/IC u
OPraHu4CCKUC OCHOBAHUA

13.03.2025

20.03.2025

03.04.2025

29

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAuHEeHus. I eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

10.04.2025

30

Poab xumuu B o0ecrieueHuun
HKOJIOTHYECKOM, YHEPTETHUECKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI
MeIUIUHBI. XUMUS U 3]I0POBbE.

17.04.2025

31

[IpencraBienust 06 0OMUX HAYUHBIX
MPUHIMTIAX TPOMBIIIEHHOTO MTOJTYYeHUS
BaKHEHIITNX BEIIECTB

24.04.2025

32

33

YenoBek B MHUPEC BCIIECCTB U MATCPHUAJTIOB

Peszeps. O600111eHIE CBEICHUH TIO TEMaM
"MeTtannsl 1 HeMeTauiel"'. I'eHeTHueckas
B3aUMOCBSI3b MEX/1Y COCTMHEHUSIMU
METAJVIOB U HEMETAJIOB

08.05.2025

15.05.2025

34

PezepB. Xumus v 310pOBbE YEIOBEKA

22.05.2025
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Epemun B.B. Xumus: bazosslif ypoenb: 10 knacc: yueonuk / B.B. Epemun,
H.E. Ky3bmenko, B.W. Tepenun, A.A. Ipo3nos, B.B Jlynun; noxa pen. B.B.
Jlynuna. - M.: «/Ipoda», 2020.

Epemun B. B. Xumus. 11 kmacc. ba3ossriit yposens. / B.B. Epemun, H.E.
Ky3bmenko, A.A. [po3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — 8-e usn.,

nepepad. — M.: [Ipocsemenue, 2021.

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
Epémun B. B., Epémuna 1.B., JIpo3nos A.A., Kepumos 3.10. Xumus.
bazoBslii ypoBeHs. 10 kinacc. Meroguueckoe nocooue
Uctounuk: https://rosuchebnik.ru/material/khimiya-bazovyy-uroven-
10-klass-metodicheskoe-posobie-gabrielyan/
Acanosa JL.U. Epémun B.B. Xumus. [loypounsie pazpadotku. 10 kimacc
(6a30BbIl ypoBEeHB). MeToauueckoe mocodue

Hcrtounuk: https://rosuchebnik.ru/material/khimiya-pourochnye-razrabotki-

10-klass-bazovyy-uroven-metodicheskoe-po/

Epémun B. B., Epémuna U.B., JIpoznos A.A., Kepumos 2.10. Xumusi.
bazossrit ypoBens. 11 knacc. Meroauaeckoe mocodue. - M.: «/Ipoday, 2020.
Acanosa JI.U. Epémun B.B. Xumus. [loypounsie pazpadotku. 11 kmacc

(6a30BbIit ypoBeHB). MeToanueckoe mocodue. - M.: «Jlpoday, 2021.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/ Eaunas komnekius [LIOP

http://fcior.edu.ru  deaepanbHBIN HEHTP HHGHOPMAITMOHHO-00pa30BaTEIbHBIX

pecypcoB (PLIOP)

https://fipi.ru/ Caiit DUITNU

https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-

proizvodstvu.html Caiit "[IpocBemienue"”. O0yyaromue pouku K ypokaM "OT

HayKH K ITPOCBEIICHUIO"

http://www.chemnet.ru I'azeta «Xumus» U calT s yuurens «5 uay Ha

YPOK XUMUM»

http://school-collection.edu.ru/collection/chemistry

EcrecTBeHHO-Hay4HbIE dSKCIEpUMEHTHI: xuMusl. Komteknusa Poccuiickoro
0011e00pazoBaTeNbHOTO OopTajia

http://www alhimik.ru Bcepoccuiickasi omumMnuana mKoJIbHUKOB 11O
XUMHH.

http://www. nanometer.ru OHJIaliH-CIPABOYHHUK XUMHUYECKHUX JIEMEHTOB
WebElementshttp://webelements.narod.ru I[lomynsipuas 6ubnnoTteka
XUMHUYECKUX DJIEMEHTOB

http://chemworld.narod.ru Caitt «BupTyajibHasg XUMUYECKas IIKOJIa»

http://www.hij.ru Xumo3za: cooO1iecTBo yuutenaei xumuu Ha noprajie «CeTb

TBOPYECKUX YUUTEIIEH»



http://www himhelp.ru Xumus: Marepuans! « Bukunenun» — cBoO01HOM
SHITUKJIONIEIUH

http://ru.wikipedia.org/wiki/

Xumuss XuMus AJI BCCX! MIIFOCTPUPOBAHHBIC MATCPHUAJIBI 110 O6HICI>'I,

OpFaHI/IIIEECKOfI )41 HGOPFaHI/I‘ICCKOﬁ XUMHUHN
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