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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XuUMHM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpedboBaHU K pe3ysibTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTEIbHOM IIPOrpaMMBl CPEIHETO OO0Iero 00pa3oBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepadbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHueniuu mnpenojgaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
denepanuy, peaM3yIOMIUX OCHOBHbIE 00pa3oBaTeIbHbIE MPOTpaMMbl, U
OCHOBHBIX TookeHH «CrTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
®deneparuu Ha niepuon 1o 2025 roga» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MPOrpamMMmbl MO XUMHUHU, K ONpPENESICHUIO
oOrmielt crpareruy 00y4deHus, BOCITUTAHUS M Pa3BUTHS O0YUYaIOIIUXCSl CPEICTBAMHU
yaeOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIA
koHuentyanbHubie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yNbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpasoBaHue, MoJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM  OpraHU3alluM, SIBJISICTCS HEOTHhEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX I[EHHOCTEH, MPHUCYITUX
LEJIOCTHOM CHCTEME XHMMHUYECKOro o00pa3oBaHWsl. IJTU I1IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YelioBeKa, a TakKe DJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbI0 M TIPUPOAHON cpene. Peanmsyercs xumuyeckoe oOpa3oBaHUE
00yy4aromuxcsi Ha YPOBHE CPEIHETO 00IEero oOpa3oBaHUsl CPeACTBAMU Y4eOHOTO
npeamera «XUMHS», COJEpPXKAHUE M TOCTPOCHHE KOTOPOIro OINpEIENeHbl B
nporpaMMme 1O XUMHU C YYE€TOM CHenu(PuKd HAayKd XUMUHU, €€ 3HAUCHUS B
MO3HAHUM TPUPOJIBI U B MaTEPUATBLHOM MKU3HU OOIIECTBA, a TAKKE C YUETOM
o0IUX 1eJed W TPUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero ooriero oopasoBanus B Poccuiickoit denepannm.

XUMHS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MTPAeT 0COOYIO pOJib B
COBPEMEHHOW LMBMJIM3AIMHU, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPBHI.
OHa BHOCHUT CBOW BKJIaJ B (DOPMUPOBAHKE PAlMOHATBLHOIO HAYYHOTO MBIIIUICHHUS,
B CO3J/IaHME IIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXKAIOIIEM MHUpE KaK O €IUMHCTBE
OpUPOIBl M YelOBEeKa, KOTopoe (popmMupyercs B XUMHUH HAa OCHOBE MOHHUMAHMS



BEIIECTBEHHOI'O0 COCTaBa OKPY)KAIOUIErO0 MHUpPA, OCO3HAHUSI B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSMH MPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C APYTMMHM €CTECTBEHHBIMU HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOI YaCThbI0 MUPOBOU KYJIbTYPbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M JKM3HM Kaxxaoro uieHa oOujectBa. CoBpeMeHHas XUMHUSI KaK Hayka
CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJOTMH HAalpaBJIeHa Ha pEIICHUE
ro0agbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU LEISIMH W NPUHIUIAMU CPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIN YpPOBEHB
U3YyUCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jaromuxcs, HEOOXOJUMYID MM i1  BBIPA0OTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOIO BKIKYEHUS B JKH3Hb COLMYMA, MPOJOJIKEHUS
00pa30BaHUs B Pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomuMHl  npeamMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KYypChl —
«Oprannueckas xumuss» U «OOIIass WM HEOpPraHWuYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HAyKHU: CUCTEMA
3HAHWM MO0 HEOPTaHWYECKOW XMUMUH (C BKIIOUEHHWEM 3HAHUUM U3 00IIeH XUMHUM) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHMSI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHUHU.

CrtpykTypa coaepxaHus KypcoB — «Opranuwdeckas xumus» U «OOmas u
HEOpraHu4veckass XUMHs» c(OopMUpOBaHa B MporpamMMmMe MO XUMHU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuajna ©u oOyCJIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM  Ha  ONpEAeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4ecKOd XHMHH BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHUN, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX M  IJIEKTPOHHBIX
npelcTaBlieHud O cTpoeHun BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOIOTMYECKU
AKTUBHBIX COEAWHEHHH. B Kypce OpraHM4eckol XMMHUH TNOJYy4aroT pPa3BUTHE
c(hopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 001ero o0pa3oBaHMs NMEPBOHAYAIBHbIE
NPEJICTABIICHUS O XUMHYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKuu.

[lon HOBBIM YyrjaoM 3peHUss B IMpeaMere «XUMHS» 0a30BOr0 ypOBHS
paccMaTpUBAETCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
TEOPETHUUECKU MaTepuan M (AKTOIOTMUECKHE CBEICHHMS O BEIeCTBaX U
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeopraHuueckKas
XUMUS» OOYyYarOUIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEePUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTHYECKUX TMO3UIUH,
rIy0oXe TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro111ei 10 OOBACHSIONIEH U TPOTHO3UPYIOIIIEH.

Ennnas cuctema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHHH, a TAKKE O XMMHUYECKUX PEaAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnojHsercs B Kypcax 10 um 11 xmaccos
AJEMEHTAMH COJIEPKAHUS, HMMEIOIIUMHU KYJIbTYpPOJOTHUYECKUA U TMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aWMOCBSI3M XHMHUHU C
IpYTMMU HAayKaMU, PACKpPBIBAIOT €€ pPOJIb B II03HABATEIBHOW W INPAKTUYECKOU
JESITeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBa)KEHHUS K MpOIECCY
TBOpUYECTBA B O0JIACTH TECOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MHPOPMALIUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIIEN0BATENBbCKUX 3a4a4d. B 1enom copepxkanue yueOHOro
npeamera «XUMHS»  JTaHHOTO  YPOBHS  W3YYEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHuE y O0YyYaOIIMXCSd MHUPOBO33PEHUYECKOM OCHOBBI ISl TOHUMAHMS
bunocodckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNA MYTEM OKCIEpUMEHTa U
pelIeHus] TMPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMHM U TEOPETHUYECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX MPoOIieM, a
TaK)Ke Mpo0seM cOepexeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3aHUSI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B numane pemeHus 3agady  BOCIWTAHUS, Pa3BUTUS M COLMAIM3ALMU
O0yJaromMXcs TPHUHITHICE MPOTPAMMON IO XUMHU TOJXOJBI K OIPEACIICHUIO
COIEepKaHUSI M IOCTPOEHHSA TMpeAMeTa MPEeAyCMATPUBAIOT (POPMHPOBAHUE
YHUBEPCAJIbHBIX y4eOHBIX JACHCTBUN, wuMelomuX 0a30Boe 3HA4YeHHE IS
pPa3NUYHBIX BHJIOB JICATENILHOCTU: pEUIeHUs MpoOsieM, TMOWCKa, aHalu3a Hu
00paboTku nHpopMalUK, HEOOXOAUMBIX JJIsI TPUOOPETEHUS ONbITa MPAKTUYECKOMN
U HCCJIEN0BATEbCKON AESITENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00I1Iero 00pa3oBaHusl, IIPU ONPEAECICHUN
COJIEpPKATEIbHOM XApPAaKTEPUCTUKHU LeJeld HU3y4YeHHUs MpeaMeTa HampaBiIeHHEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAJAMIIMOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUUECKOU
NESATETbHOCTA YE€JI0BEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C



METOAMYECKOW TOYKU 3PEHUSI TAaKOW MOJIXOJ K OMPEACNICHUIO IeJed W3y4eHHS
IIpEAMETA SBJISIETCS BIIOJHE ONPAaBIaHHBIM.

CornacHO AaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIENSAMU W3Y4YCHHS MpEaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBsIIOTCS:

e (opmMupoBaHHEe CHUCTEMbl XUMHUYECKHX 3HAHUM Kak  BaKHEHIIeu
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPAa, B OCHOBE KOTOPOWU
JeXKaT KIIIOUEBbIC MOHATHS, (PyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHE S3bIKa HAYKH, YCBOEHHE W TOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX PAa3BUTHS U CTAHOBJICHUS;

e (opMHpOBaHUE U Pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHMUYECKUX pEaKIUi, HEOOXOIUMBIX [Jii TPUOOpETECHUS
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB U XHUMHUYECKUX SBJICHUH,
MMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKOW U MOBCETHEBHOMN KU3HMU;

e Pa3BUTHE YMEHUU U CITOCOOOB JEATEIHHOCTH, CBSI3aHHBIX C HAOTIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIOJCHUEM TPaBUI
0e30MmacHOro 0OpalleHus ¢ BEUECTBAMHU.

Hapsny ¢ atuMm, coaepkareibHas XapaKTepUCTHKA 1IeJIel U 3a]a4 U3yYCHUS
npeaMeTa B IporpaMMe Mo XUMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMHUM B OOJNbIIEH  CTENeHW OTAAETCS  MPEeANnoYTEHUE
NPaKTUYECKON KOMIIOHEHTE COJepKaHUusd OOy4YeHHUs, OpPUEHTUPOBAHHON Ha
NOJrOTOBKY BBIITYCKHHKA OOIIE00pa30BaTEIbHON OpraHu3alvy, BIaJCIOUIEro He
HAOOpOM 3HaHUM, a (PYHKIIMOHATBHOM TPAaMOTHOCTBIO, TO €CTh CHOCOOaMu H
YMEHUSAMU aKTUBHOTO MOJYYEHUS] 3HAHUN M NMPUMEHEHUS UX B PEAJIbHOMN JKU3HU
JUISL PELICHUS] IPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM npW U3ydyeHHM TpeAMeTa «XHUMHS» JOMUHUPYIOIIEE
3HauYEHHE MPUOOPETAIOT TaKKE LIETU U 3a]]a4H, KaK:

aganTamys 00y4aroluxcsl K YCIOBHSIM JUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTEUIEKTyaJIbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYIHUUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHue 'y O0O0yJarOmuMXcs KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [IJIsi Pa3IUYHBbIX BHUOB
NESTENbHOCTU: PellleHus MpoOseM, MOUCKa, aHanu3a U 00paboTKU HH(OpMAIUH,
HEOOXOIUMBIX JUIsl TPUOOPETEHHS OMNBbITa JACSITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHUM XUMHUHU, a TaKXKe JJIsI OIEHKH C TMO3UIUN



AKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHUYECKHX
IPOIIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE [O3HABATENIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00y4YaroIIUXCs: CIIOCOOHOCTU CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUH C KHU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH Ui TIOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(OpMALIMU XUMHUECKOTO COJIEpIKaHuUs;

(dbopMupoBaHuE U pa3BUTHE Y O0YYAIOIINXCS ACCOIMATUBHOTO M IOTUYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUM U TPOBEACHUH XMMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAHWE Y OOydYarommxcsi YOSKIEHHOCTH B TYMaHHUCTHYECKOH
HalpaBJICHHOCTU XUMHH, €€ BaXXHOW pOJIM B PELICHUHU IJIOOATBHBIX MpoOiIeM
palMOHAIbHOIO MPUPOAONOIB30BaHNUS, TIOTIOJIHEHNSI SHEPTeTUUYECKUX PECYPCOB U
COXpPaHEHHUsI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHHS OIbITa
UCMOJIb30BAaHUS IOJNYYEHHBIX 3HAHMW U1l NPUHITHS TPAMOTHBIX pEIICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMUUECKUMU SIBJICHUSIMU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUA MNpeaMET «XUMUD»
6a30BOro ypOBHS BXOAHT B COCTaB MpeIMeTHOW o0macTu «ECTeCTBEHHO-HAyYHBIC
OPEIMETHD.

O611ee uncI0 YacoB, OTBEAEHHBIX JJI U3YUEHHs] XUMUHU, HAa 06a30BOM YPOBHE
cpenHero oobmiero oopaszoBanusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 kinacce — 34 yaca (1 4ac B Henento).



COAEPKAHUE OBYUYEHUSA
10 KITACC
OPIAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIYYEHUH HOBBIX BEIIECTB W MaTepuanoB. Teopust CTPOCHUS OpPTraHUYECKHUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUMX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psA. Meran W 3TaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHUss U TOPEHHUs), HAXOXKJACHHWE B IMPHUPOJAE, IOIY4YEHHE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U IMPONMUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XMMHYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lomydyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TPECTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKHE U
XUMHYECKHUE CBOWCTBA (peakUuu TMAPUPOBAHHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuu rajJloreHUPOBAaHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
HepTsaHble ra3pl. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepadoTKu HePTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB M MX IPEBPALLCHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Bolunciiennss 1mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTHL. METaHONI Y 3TaHOJN: CTPOCHHUE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COMPTHL. DTWICHIJUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckne W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBUE CO UIEIIOYHBIMH
MeTaJJlaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHble CIUpThl). JleiicTBue Ha
opraHusM 4yenoBeka. [[pumeHeHne riamuepuHa U STUJIEHTJIMKOIS.

@deHoN: CTPOCHHWE MOJEKYJbl, (QU3NYECKHEe ¢ XHWMHYECKHE CBOMCTBA.

Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH ), TOTYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIIOTBI: CTpOCHHE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAs KHCIIOTHI KaK MPEACTABUTENIM BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3hupoB. Kupsl. ['maponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



YrineBonmpl: coctaB, Kiaccudukamus — yriieBogoB  (MOHO-, IH- |
nojMcaxapubl). [10ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHME U XUMUYECKHE CBOWMCTBA (B3aMMOJICUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KCHHE TIIIOKO3bI), HAXOXKJEHHWE B MPHUPOJE, MPUMEHEHUE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeIUTI0N03bl.  PU3MYecKue W XMMHYECKHe CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIUsS C MOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
npoBe/ieHre, HaOOICHNEe W OINMHUCAHWE JEMOHCTPAIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusiom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOICHCTBUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anprerunoB (OKMCICHHE aMMHAYHBIM PAaCTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemu(ll), B3auMopeicTBHE Kpaxmaia € HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennss mo ypaBHEHHMIO XHUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJINYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHnueckue coeauHeHus. duznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku kak MpUPOIHBIE BBHICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa O€nKoB. XHMHYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOIbl HW3YYCHHS BEIISCTB M WX IPEBPAICHHMA:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMoJieKy IsipHbIe cOeTMHEeHH s

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJSIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIECHb MOJIMMEPHU3AINH, CPEIHSST MOJIEKYISIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEepUMEHTAIbHBIE METOJbl W3Y4YEHHs BEIIeCTB W HUX MpEeBpaIleHU:
O3HaKOMJIEHHE C O0pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAacTMAacC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPHU U3YUCHUM OPTraHWYCCKONH XUMHUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TIOHSTHH, SIBISIONIUXCS CUCTEMHBIMH IS OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYYHBIN (DAKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YIIIEBOIBI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MUHEpaBI, TOPHBIE TTOPOJBI, TOJIE3HBIC UCKOTIAEMbIe, TOILTHUBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHHU

XAMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieieHusT JIEKTPOHOB MO OpOUTANsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuuyeckux anemeHtoB J[. . MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHMHWYECKHX BJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crpoenue BemecTBa. XuMHYECKas CBA3b. BHIBl XHUMHUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJIIpPHAsl W MOJspHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akuentopHslil). Bomopoanas cBsi3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIGKYJISIpHOIO M HEMOJIEKYJISIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPBHI.
MaccoBast 10114 BEIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYEeCKON M OpPraHUYEeCKOM XHMMHH. 3aKOH COXPAaHEHHUsS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHHUE
xuMu4ueckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHcTpauus tabmun «llepuonnueckas cucrema xumuyeckux siementos 1. U.
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPO/JIa B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnemeHtoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHSI aTOMOB.
du3nyeckre CBONCTBA HEMETAIJIOB. AJUIOTPOIHS HEMETAUIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atoMoB MetasuioB. OO0mue gusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI DA HAIPSYKEHUM METAJIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme crocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY H
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl W3yYE€HUs BEMIECTB M HUX IPEBPAIICHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJI0YeH, KaYeCTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJIIOB).

PacuérHble 3anaumn.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacy€rbl Macchl (00bEMA, KOTMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMHs 4 )KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOU, YHEPreTUYECKOM M THUILEBOU
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIIAX POMBIIUIEHHOTO
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MaTEPUAIIOB: BAXHEHUIIME CTPOUTEIIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUsT U 310pOBbE YEIIOBEKA: IPABUJIA MCIIOJIb30BAHUA JICKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOpPraHW4YeCcKorM Xxumuu B 11 Kiracce OCyIIecTBISAETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYUYHBIX TMOHSITUH, Tak W TOHSATUM, SBISIOUIUXCS
CHUCTEMHBIMMU JJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KJIacCU(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPIeTUYECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHME BEIEeCTBa, (PU3MUECKUE BEIIMYMHBI U €IUHUIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMPEernaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHajoB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yIbTaTraM OCBOCHHUS
0o0yyYarolKUMHUCs TporpaMM CcpeaHero oOiiero oOpa3oBaHusl (JUYHOCTHBIM,
METanpeaMeTHbIM M MpeIMeTHbIM). HaydHOo-MeToauuecko OCHOBOM s
pa3paboTKU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B CcOOTBETCTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IMOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUsl BIJIETIEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHE OOYYAIONIUMHUCS POCCUHCKOW TpakTaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHUIO;

HaJIM4YMe MOTUBAIIMU K 00yUEHHIO;

I[EJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEN M UICTOPUUECKUX TPAAUIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh MU CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCS B CBOEH
JESATETbHOCTU 1I€HHOCTHO-CMBICJIOBBIMUA yCTaHOBKAMH, MPHUCYIIMMH IIEJIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIMYXE TTPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl M CIIOCOOHOCTH CTaBHTh
1[EU U CTPOUTH )KU3HECHHBIEC TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMS mpeameTa «XUMHS» JTOCTUTAKOTCA B
€IMHCTBE Y4YEOHOW M BOCIUTATENBHOW JESATEIIBHOCTHU B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOI0 TPa)AaHCKOro OOLIECTBAa, NMPUHATHIMHU B OOIIECTBE
HOPMaMM W  TpaBWIaMH  TOBEACHUS, CIOCOOCTBYIOIIMMH  IpOIEccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
00yyJarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS mpenMera «XUMHUS»  OTPaXKaroT
c(OpMHUPOBAHHOCTh OIbITA ITO3HABATEILHON M MPAKTUYECKOW EATETbHOCTH
00y4JaromIMXcs MO peaqu3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTu:

1) rpaIaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YYAIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MpPaB U 00s13aHHOCTEM,
YBaXKECHUSI K 3aKOHY U IIPABOMOPSIIKY;

NPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUiIaX MEKIUYHOCTHBIX
OTHOIIICHHUM B KOJUICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITENIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI IpYruX MPU aHAIKU3€ PA3JIUYHBIX BUI0B YUeOHOU NeATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XUMHUU, OCO3HAHUSI TOrO, YTO JIOCTHXKEHHS HAYKH €CTh PE3yJIbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJIEHHWE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUSl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3UYECKOMY U
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JEATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOXKAIOLIUX 3/I0POBbIO U KU3HU JIFOJICH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX NMPUBBIUEK (YHOTpPEOIICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NESTENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYrUX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM 110 XUMHHU;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX NPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUUAIBHON CPEIbI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKarolen
OPUPOAHON CpeAe, YMEHHs NPOrHO3UPOBATH HEOJArONPHUATHBIE HKOJIOTUYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHON, KOMMYHUKATUBHOUW U COLMAIBHOM
NPAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH UJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs crneuuuK XUMUU KaK HayKd, OCO3HaHMS €€ poilu B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PAaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUCHHH YCIOBUUN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o0111ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NOJTydaeMble 3HAHUSI JIJIS aHAJIN3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro Mupa H
MPOUCXOISIINX B HEM U3MEHEHUH, YMEHUS JeslaTh 00OCHOBAHHBIEC 3aKIIFOUCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJIb30BaTh XHUMHUYCCKUE 3HAHUS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMA 110 XHMHH B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS Y4EOHOro mpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111er0 00pa30BaHus BKIIOUYAOT:

3HaUYMMbIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHUPA W CHEeNU(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIEeCTBO, SHEPTHs, SBJICHUE,
IpOIIeCC, CUCTEeMa, Hay4YHbIH (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEpCAIbHBIC Y4eOHBIC NEeHCTBUs (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIHOHAIBHOM
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMHN 00YyYaroIIuXCs;
CIIOCOOHOCTB o0yuaroumxcs UCIOJIb30BaTh OCBOEHHbBIE

MEXIUCHUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHMS U YHUBEPCAJbHbIC yueOHbIE
JICWCTBUS B MIO3HABATEILHON U COLMAIIBHON MIPAKTUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMH W  PETYJISTHUBHBIMU
ICUCTBUSMU.

OBJaaneHue YHUBEPCAJIbHBIMU y4eOHBbIMH MO3HABATEJIbHBIMH
JeliCTBUSIMH

1) 6a30Bble JIOrHYecKue JeicCTBUSI:

CaMOCTOSITeTbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ompeAeisaTh LEIU JESITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUS, COOTHOCHUTB PE3YJIBTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LIETAMU;



UCIIOJIb30BAaTh MPHU OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XApAaKTEPHbIE MPU3HAKU TMOHATHN M YCTAHABJIMBATh UX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS ISl OOBSICHEHUS! OTJCIbHBIX (PAKTOB U
SIBIICHUM;

BBHIOMpaTh OCHOBAHUS U KPUTEPUU IJIs KiIaccUPUKAIMy BEIIECTB U
XAMUYECKHUX PEaKIIUM;

YCTaHABIUBaTh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTHh JIOTMUECKHUE PACCYXXJICHUS (MHIAYKTUBHBIC, JEIYKTHUBHBIC, TIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS] B PacCCMAaTPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIFOUCHUS;

MPUMEHSTh B MPOILIECCE MO3HAHUS, UCIIOJIb3YyEMbIE B XUMHUHN CUMBOJIUYECKUE
(3HAKOBbIE) MOJIEH, PE0OPA30BBIBATH MOJIEIbHBIEC MPECTABICHUS — XUMHUECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKON
peaKkiuu — MpU PEIICHUH Y4eOHBIX MO3HABATENIBHBIX W MPAKTHUUECKUX 3ajad,
MPUMEHSTh HA3BAHHBIE MOJEIBHBIC MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
IIPU3HAKOB U3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMHM METOJ0OB HAYYHOIO MO3HAHUS BEHIECTB U XUMHUYECKUX
peaKIuu;

(dbopMyIHpOBaTh LIETU U 33]]a4l UCCIEI0BAHUS, UCIIOIH30BATh MTOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYITUPOBAaHHBIE BOMPOCHI B KadyecTBE HMHCTPYMEHTa
MO3HAHUS U OCHOBBI Il ()OPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYKICHUH;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOTO TUIAHUPOBAHUSA W IPOBEICHUS
YUYEHUUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (HopMyIupoBaTh
0000I1IeHUS U BBIBOABI OTHOCUTEILHO JJOCTOBEPHOCTHU PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOICIaHHON padoTe;

NpHOOPETaTh OMBIT YYEHUYECKONW MCCIIENOBATEIBCKOW W MPOEKTHOM
NESATENbHOCTU, TMPOSBISTH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB pELICHUS MPAKTUYECKUX 3aJay, IPUMEHEHUIO PA3IUYHBIX
METOA0B MTO3HAHUSI.

3) pabora ¢ nndopmaunmueii:

OPUEHTUPOBATHCA B PA3JIUYHBIX HUCTOYHMKAX HUHOpManuu (HAYyIHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpKaHUsS, CIPABOYHbIE TMOCOOUS,
pecypcel MHTepHeTa), aHaau3upoBaTh WUH(YOPMAIIMIO PA3IMYHBIX BUAOB U (POpM
peACTaBICHUS, KPUTHYECKHU OLICHMBATh eé JIOCTOBEPHOCTH 151
HEMPOTUBOPEYNBOCTb;



(GbopMyIHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIC METOBI MPU IOUCKE U
orbope wuHbOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN W PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMUYECKOM uHGpOpMaLMe: NpUMEHATh MeXIpeaMeTHole ((usmyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAaeMOM TeMbl B XOJ€ AUaIOra W/Uiu
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU MPH BBHITIOJTHEHUU
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHue YHUBEPCAJIbHBIMH PEryJasTUBHBIMY JIeCTBUSIMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
JeSTENbHOCTh, Ompenessss €€ Ueaud W 3a7auyd, KOHTPOJIUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U HCCIIENAOBATEeIbCKUX 3a7ad, BBIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIIeHHs IPAKTUYECKUX 3a/1a4
U SKOJIOITMYeCKU OOOCHOBAHHOIO OTHOUIEHMSI K CBOEMY 370POBBIO M MPHUPOJIHOM
cpene;

BJIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKIJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMUMHYECKHH JJIIEMEHT, aToM, DJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM O00BEM, YrIepoJaHBI cKener, (yHKIMOHAJIbHAs Tpymna,
paauKan, U30Mepus, U30MEPHI, TOMOJIOTMUECKUI psAJl, TOMOJIOTH, YIJIE€BOIOPOBI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COECIWHEHHS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUM SA3bIK XUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (AKTOJIOrMUYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
PAKTUYECKOM JAeSTEIbHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBISATh XapaKTepHbIC MPU3HAKUA TOHATHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPHU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIOIb30BATh XHUMHYECKYI0 CHUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn OpraHMYecCKMX BEHIECTB W YpaBHEHUH XUMHYECKUX pEaKIui,
W3rOTaBIIMBaTh MOJEIN MOJEKYJ OPraHMYECKHX BEIIECTB I WILIIOCTPAUUU HUX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBy M CTPOEHUID K OINpEeAcIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMs), JaBaTh HMM HAa3BaHHUS I10
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCI0TA, CTEAPUHOBAs KUCIIOTA, TIFOKO03a,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHS OINPEACNATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(hOpMUPOBAHHOCTb yMEHUS TNPUMEHATHh TIOJIOKEHUSI TEOPUH CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsACHEHMs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nYecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTENCH pa3IUUYHBIX
KJIACCOB OPTraHMYECKHUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOINWJIEH, AlETUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIHKOJIb,
TJIMIEpUH, (EHOJI, alleTalIbJIETU]l, MypaBbHUHAsl U YKCYCHasi KHUCIJIOTHI, TJIIOKO3a,
KpaxMall, IIeJIJTI0JI03a, AMUHOYKCYCHAsl KUCJIOTa), WIITIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHYECKHX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepaboOTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHI TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOW 3HAHMI OO0 OCHOBHBIX
METOAaX HaYyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHWYECKHE 3HAHWS I NPUHATUS PEUICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHMPOBAaTh U BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KA4YE€CTBEHHBIE PEAKIMU OPTAaHUYECKUX
BEIIECTB, JE€HATypalus O€IKOB MPU HAarpeBaHWH, I[BETHBIE peakiMu OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOTO JKCIEepUMeHTa B (OpME 3alucy YpaBHEHUM COOTBETCTBYIOIIUX
peakuuii u GopmMyIupoBaTh BBIBOJIBI HA OCHOBE ATUX PE3YIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1[eJIeCO00pa3HOro TMOBEAEHUSI B OBITY U TPYJIOBOM JNEATENBHOCTH B IEJAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TNPEAOTBPAIIECHUS KX BPEOHOTO BO3ACHCTBHS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XHUMHUHA B TIO3HAHWUH SBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JIEMEHT, aToMm, M3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIbHOCTh, CTECIIEHb OKHUCJIEHUS, XUMUYECKAs CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
3JIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM peaKkii, XUMUYECKOE€ PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHHS MNPUYUHHOCTH H
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHU BBISBISITH XapaKTEpPHbIE NPHU3HAKU MOHSATHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA NPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JJIS
cocTtaBieHuss (GOpMYJ BELIECTB M  yPaBHEHUH  XMMHYECKUX  PEaKLuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIVIEKMCIIBIA Ta3, aMMHaK, rami€Has
U3BECTb, HETAIIEHAs! U3BECTh, MUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUH OINpPEAEATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep Cpebl B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU yCTaHaBJINBAaTh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILIbI, OKCU/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKHUX 3jeMeHToB JI. M. MeHnaeneeBa, UCHOAL3yS MOHATHA «S-, P-, d-
AIEKTPOHHBIE opouTtanny, «QHEPreTUYECKue YPOBHMU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMYECKHMX DJIEMEHTOB U MX COCAVHEHUU
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTEMEHEW OKHUCICHHS 3JIEMEHTOB, 0OpPaTUMOCTHU
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpPMUPOBAHHOCTb YMEHHMH COCTaBISATh YPABHEHMS PEAKUUl pa3iMyuHBIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT IO KOHIIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPaCIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTus (npunnun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAYYHBIX MPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MAaccoBasi JOJisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMUYECKUX PEaKIUIX, MacChl BEIIECTBA UM 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOro 3(pdeKkTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHHUM COOJIO/IaTh MPaBUIIA MOJIb30BAHUS XUMHUYECKOM
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEHHE MEPOKCUAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEeaklIHMH Ha cyibdar-, KapOoHAT- H
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U JJaOOpaTOPHBIM 000PY/I0BAHUEM,
NPEACTaBIATh Pe3yIbTaThl XHUMHYECKOI'0 OJKCIEpUMEHTa B (QopMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOM
KOMMYHHKaluu, THTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1e71ecoo0pa3Horo TMOBEASHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KMBbIE OPTaHU3MbI ONPEICNIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaunmeHoBaHMe pa3iesioB U TeM

KoanuecTBo yacoB

DJIeKTpPOHHBIE (LU (PPOBHIE)

Ne n/m Kontpoabubie = IlpakTunuyeckue
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKOH XUMHH
[IpenmeT opraHUYECKON XUMHUH.
1.1 Teopust cTpoeHHUS OpraHUIECKUX 3 https://myschool.edu.ru/
coenquuenuit A. M. bytiepoBa
Hroro mo pazneny 3
Pa3nea 2. Yraesogopoasl
[IpenenbHbIE YrI€BOAOPOIABI —
2.1 bl t AOPOA 2 https://myschool.edu.ru/
AJIKaHbI
HenpenenbHbie yrieBoaopoibl: .
2.2 bed a HOPOAL 6 1 http://him.1september.ru
AJIKEHBbI, AJIKAJUECHbI, aJTKUHBI
http://him.1september.ru
2.3 ApomaTHuecKue yrieBo10poabl 2 http://school-
collection.edu.ru/collection/chemistry
http://him.1september.ru
[IpupoaHbpIe HCTOYHUKH
24 5 3 1 http://school-
YHICBOAOPOLOB H HX TiepepaboTKa collection.edu.ru/collection/chemistry
Hroro no pazgeny 13
Paznen 3. Kuciaopoacoaepxamnue opranndeckue coeJuHeHUust
https://myschool.edu.ru/
3.1 Crnuptsl. deHon 3 http://school-

collection.edu.ru/collection/chemistry



https://myschool.edu.ru/
https://myschool.edu.ru/
http://him.1september.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
https://myschool.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

http://him.1september.ru

7 1 http://school-
collection.edu.ru/collection/chemistry

3.9 Anpaeruapl. KapOOHOBBIEC KHCIIOTHI.
' Cnoxuble 3QUpHI

http://him.1september.ru

3.3 VrneBonsl 3 1 http://school-
collection.edu.ru/collection/chemistry

Hroro no pazgeny 13

Paznen 4. Azorcogepxamme opranudecke coeIuHeHus

http://him.1september.ru

4.1 AMUHBI. AMUHOKHUCIIOTEL benku 3 http://school-
collection.edu.ru/collection/chemistry

Hroro no paszueny 3

Pa3znen 5. BoicokoMosIeKyJISIpHbIE COeINHEHUS
5.1 [Tnactmaccel. Kayayku. Bomokna 2 http://him.1september.ru

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 2



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/

11 KVIACC

HaumeHoBaHMe pa3/ie/ioB U TeM

KosaunuyecTBo yacoB

DJIeKTpoHHbIe (LU (pPOBbHIE)

Ne /i Kontpoabusie  Ilpakruueckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Crpoenue atoMoB. Ilepuonnueckuit
3akoH u Ilepuonudeckast cucrtema
1.1 pHoza 3 https://resh.edu.ru
XUMUYeCcKux 3yiemenToB 1. .
Menneneena
Crpoenue Bemectsa. MHOT0o0oOpasue .
1.2 P . p 4 http://him.1september.ru
BEILECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1 http://him.1september.ru
Htoro mo pazneny 13
Pasnen 2. Heopranuueckasi Xumust
http://him.1september.ru
2.1 Meramist 6 1 http://school-
collection.edu.ru/collection/chemistry
http://school-
2.2 Hewmerasutel 9 1 1 _b . .
collection.edu.ru/collection/chemistry
CBs3b HEOPTAHUYECKUX U
2.3 p 2 https://resh.edu.ru
OpFaHI/I‘IeCKI/IX BCIICCTB
Hroro no pazneny 17
Pa3zgea 3. Xumus 1 ;Ku3HL
http://school-
3.1 XUMUS U )KU3HDb 4 H0./seRook:

collection.edu.ru/collection/chemistry



https://resh.edu.ru/
http://him.1september.ru/
http://him.1september.ru/
http://him.1september.ru/
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HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u@posbie
w/n Tema ypoka Beero Kontpoabnbie | IlpakTnueckue f[[:syqeﬂuﬂ :)Iﬁ[;l;l;OBaTenbﬂme
padoThbI padoTsI pecypesI
1 IIpenmeT OpraHM4ecKoi XUMHH, €€ 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE
Teopust cTpoeHHs OPraHUYECKUX
2 coenuHeHuit A. M. bytneposa, eé 1
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o knaccuukanuu
3 opraHuueckux BemiecTB. HomeHknatypa 1
(cuctemaTuveckas) U TPUBHAIbHBIC
Ha3BaHUS OPTaHMYECKUX BEIIESCTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKHH PsiT
5 Mertan u 3TaH — npocTeime 1
IPEJICTaBUTENH aJTKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTWIIeH U MPONIeH — MPOCTEHIINe 1
MPEICTAaBUTENH aJIKEHOB
3 [Tpaktuueckas padota Ne 1. «I[lomyduenue 1 1
ATUJIEHA U U3yYEHHE €0 CBONCTBY
9 Anxanuensl. byranuen-1,3 u 1
meTunOyTaguen-1,3. [lomyuenue




CUHTCTUYCCKOI'O KaydyKa U pC€3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,

10 FOMOJIOTMYECKUM psiA. AUETHIIEH —
IPOCTEHIINI IPEICTAaBUTEND AJTKUHOB

11 Beruucnenus no ypaBHEHHIO XUMHYECKON
peakuuu

12 ApeHsl: 6eH301 U TOITY0J. TOKCUYHOCTD
apeHoB

13 ['eHeTHueckas CBs3b YIJI€BOJOPOJIOB,
NPUHAAISKAIMX K pa3IMYHbIM KaccaM
[IpuponHbIE HCTOUHUKH YTIIEBOJAOPOIOB:

14 HPUPOAHBIN ra3 U MOMYTHbIE HEPTIHbIE
ra3pl, He(Thb ¥ MPOJYKTHI €€ mepepadoTKu
[TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB:

15 NPUPOIHBIN ra3 U MOIYTHEIE HEPTIHBIC
ra3pl, HeThb ¥ POJYKTHI €€ mepepadoTKu

16 KonrtponbHas pabota no pasaeny
«YTIeBOI0OPOIBDY

17 [IpenenbHbIE OJTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBA3b

18 MHoOroaToOMHbIE CIIUPTHI: ITUIEHIIIMKOIb U
[JIMLEPUH

19 ®DeHoJI: CTPOCHHE MOJIEKYITBI, (PU3UUYECKHE
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbaeruasl: GopManbaerua u
aneranabaerul. AUeTOH

1 OnHOOCHOBHBIE Npe/ieNIbHbIE KApOOHOBBIE

KHCJIOTBI: MypaBbUHAsI U YKCYCHAas




[TpakTrueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHUCIIOTBI»
CreaprHOBas U OJCMHOBAsI KUCIOTHI, KaK

23 NPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHCJIOT

24 Mplta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBIE
CrnoxHble 3(pupbl KaK MPOU3BOIAHbIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX
3¢upos

26 XKupsbr: runponus, mpuMeHeHne,
Ouosnoruyeckas pojib KHPOB
VYTaeBoIbl: COCTaB, KiIaccuuKarus.

27 Baxuelimme mpeacTaBuTeNN: TI0K03a,
bpykTo3a, caxaposa

08 Kpaxmain u 1emuiono3a Kak npupoIHbIe
TOJIUMEPBI
KontposbHas pabora 1o pasaeiy

29 «Kucmopoacoaepxaiiyue opraHHIeCKue
COCJTMHEHUS»

30 AMUHBI: METUJIAMUH U aHUJIUH
AMWHOKHCIIOTHI KaK aM(OTEpHBIC

31 OpPraHWYeCKHe COSAMHEHUS, UX
O6uonorudeckoe 3HaueHue. [lentuab

32 benku xak npuponusie
BBICOKOMOJICKYJISIPHBIE COCTUHEHHUSI

33 OCHOBHBIE TIOHSITHSI XUMHHU

BBICOKOMOJIEKYJISIPHBIX COEAMHEHUHN




OCHOBHBIE METOJbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI. 1
[InacTmaccel, KaydyKu, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTpoabHble
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKHUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypamus aTOMOB

Ilepunonnueckuii 3akoH u [lepuonnueckas
CHUCTEMA XMMHUYECKHX d51eMeHToB /[]. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpPHUEN CTPOEHHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COEIUHEHMH T10
rpymnmnaM v nepuojam. 3HauyeHue
MIEPUOTNUECKOTO 3aKOHA U CUCTEMBI
xuMudeckux ayemenToB J[.M. Menaeneena B
Pa3BUTUHU HAyKU

CrpoeHue BemecTBa. XuMU4ecKas CBs3b, €€
BUJIbl; MEXaHU3MBbI 00Pa30BaHUs
KOBAJICHTHOM CBA3U. BopoponHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJIAPHOT'O U HEMOJIEKYJIIPHOTO
CTPOEHUs

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHBIE U KOJUIOUIHBIE PACTBOPBL.
MaccoBas 10715 BellleCTBa B pacTBOPE




Kiaccudukamnus 1 HOMEHKIaTypa
HEOPraHWYECKUX COeMHEHN. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEIIECTB, Pa3JIMUYHbBIX
KJIaCCOB

Knaccudukanus XuMH4ecKUx peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUU.
3aKOH COXpaHEHUS MACChI BEIIECTB; 3aKOH
COXpaHEHU U IIPEBPAIIECHNS JHEPTUU IIPU
XUMHUYCCKUX PCAKIUAX

Ckopoctb peakiun. O0paTuMble peakiuy.
XHUMUYECKOE pAaBHOBECHE

10

[IpakTrueckas padora Ne 1. «Bnusiaue
pa3MyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakLum»

11

DnexrpoiauTHdeckas gucconuanys. [ToasTue
0 BoJiopoHOM Tokazarene (PH) pactBopa.
Peakuu nonnoro oomena. ['maponus
OpPTraHUYECKHUX U HEOPraHMUYECKUX BEIIECTB

12

OKHUCITUTENFHO-BOCCTAHOBUTEIILHBIC
peaxmun. [lonsiTre 00 anexTponmse
pacIyIaBoB U paCTBOPOB COJIEH

13

KonrpossHas padota no pazaeny
«TeopeTndeckrie OCHOBBI XUMUM

14

Mertaubl, ux nosioxenue B [lepuoguueckoit
CUCTeME XUMHUYeCKux 3reMenTos /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01Me pu3ndecKue CBOMCTBa
METaJUIOB




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNH METaJIOB

16

XHUMHYECKHE CBOMCTBA BaXKHECHIITNX
METaJUIOB (HaTpUH, Kajaui, KaJablUui, MarHuii,
ATFOMUHHI) U UX COCIMHCHHUH

17

XVWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEeIMHEHUN

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTtamib»"

20

Hemeramiel, BX MOJIOJKEHUE B
[Tepuoanueckoil cucreMe XMMUYECKUX
anemenToB 1. . Menneneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

du3nyeckue cBoOiCTBAa HEMETAJIOB.
AtoTponus HEeMeTauIoB (Ha IpuUMepe
KHCJIOpoJia, cepbl, hocdhopa u yriaeposa)

22

XHUMHUUYECKHE CBOMCTBA IaJIOTEHOB, CEPHI U UX
COCIMHEHUN

23

XuMHYeCcKre CBOMCTBa a30Ta, hochopa u ux
COCIUHEHNN

24

XHUMHYECKHE CBOMCTBA YIIIEpO1a, KPEMHHUS U
HUX COeIUHEHUN

25

[TpumeHeHre BaXXHEUIIINX HEMETAUIOB U UX
COCIUHEHNN

26

O06001IEHHE U CUCTEMATU3ALMS 3HAHUMN 110




TteMe «Hemeramisy. Belancnenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

IIpaktuyeckas padora Ne 3. «Pemenune

27 AKCTIICPUMEHTAIBHBIX 33124 110 TEME 1
"Hemeramnsr'"»

28 KonTponbHas pabora no temam «MeTtasuibi» 1
n «HemeTranab

29 Heoprannueckue u opraHnueckue KUCIOTHI. 1
Heoprannueckue u opraHm4ecKue OCHOBAHHMSI
AmpoTepHBIC HEOPTaHUIECKUE H

30 opranmyeckue coequHeHus. ['enernyeckas 1
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX
BEIIECTB
Ponb xuMum B oO6ecriedeHnH SKOJIOTHISCKOM,

31 JHEPreTUYECKON U MHIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAHUIIMHBI
[IpencraBneHust 06 0OMMX HAYYHBIX

32 MIPUHITUTIAX TIPOMBIILICHHOTO MTOTYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEILECTB U MAaTEPHAIIOB

34 XUMHSI ¥ 370pOBBE YEIIOBEKa

OBLIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

1. Xumus, 11 knacce/ Pymsuruc I'.E., ®enpaman @.I°., AKninoHepHoe o0111ecTBO
«M3parenscTBO «IIpocBereHne»

2. Xumust. 10 kmacc: yueb. mis o6meoopazosat. opraam3aruii / I'.E.Pyr3utuc,
@.I".®enpaman. — 6-e uza.— M.: [Ipocsemenue, 2019. — 224 c.

3. Xumus. 11 knacc: yueb. 1is o61ieo0pa3oBarT. opranusaiii: 6a30BbIi ypOBEHb /
I'.E.Pym3utuc, ®©.I'.®enpaman. — 8-e uzn.— M.: IIpocsemienue, 2021. — 223 c.

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Xumus. 10-11 knacc: meronuueckoe nocodue k yueonuky ['.E. Pyn3uruca,
d.I'. Genpamana.

2. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 xmacc», - M.:
Ok3ameH, 2019r.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

1. https://myschool.edu.ru/ budaunorexa [{OK.

2. http://him.1september.ru Equnas xomnekius LIOP: IIpeaqmeTrHast KOIEKIHs
«XuUMUD.

3. http://school-collection.edu.ru/collection/chemistry EcrecTBenno-Hay4uHbIE
skcniepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3zoBaTeiabHOro
nopTasna.

4. https://resh.edu.ru Poccwuiickast a1eKTpoHHas IIKOJIA.
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