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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHM Ha YypOBHE cpeaHero ooOmero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpedboBaHUM K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM MPOrpaMMbl CpeAaHero oOIero oopa3oBaHUs
(®OIT  COO), mnpeacraBieHHsix B  DemepanrbHOM  TOCYJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mnpenMera «XuMHUs» B 00pa30BaTelIbHbIX OpraHusauusax Poccuiickoit
Qdenepanvy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTeNbHBICE MPOrPAMMBI, U
OCHOBHBIX TnONIOXKeHHM «CrTparernn pa3sBUTHS BOCOUTaHHA B Poccuiickon
Oepnepanuu Ha nepuoa 1o 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OMPEICIICHUIO
oOuielt crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL O0YYaIOIIMXCA CPEACTBAMU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIU
koHuenryainbHpie nojioxkeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
CoZlepKaHMsl, PE3yJbTATOB OOy4YeHUS] U TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeLHON  OpraHW3AINK, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHIY)XHT 3aBEPLIAIOIIMM 3TAallOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYITUX
IEJIOCTHOM CHCTeME XHMHYECKOTO O00pa3oBaHUs. T IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYPHI
YeJlOBeKa, a TaKKe SKOJIOTMYECKHM OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M TpUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHuE
oOy4JarommMxcs Ha YPOBHE CpPEHEro o0Iero o0pa3oBaHUs CPECTBAMH y4eOHOTO
npeamera «XUMHS», COAEpPKAHUE U TMOCTPOEHUE KOTOPOTO OMNpEAEIeHbl B
nporpaMMe MO XUMHHU C Y4ETOM CHEUU(PUKH HAYKU XUMHUHM, €€ 3HA4YeHUs B
MO3HAHUU MPUPOABl U B MaTEpUAIbHOM >KM3HU OOINECTBa, a TaKXe C Y4ETOM
o0ImuMX 1eneld W TMPUHIMIIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparumn.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAET O0COOYIO POJib B
COBPEMEHHOW IMBUJIM3AINH, B CO3[JaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOI BKJIaJl B (DOPMHPOBAHKE PAIIMOHATHEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHE LIEJIOCTHOrO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOJBI U YeJIOBEKa, KOTOpoe (HOpMHUPYETCS B XMMHU HAa OCHOBE IMOHUMAHUS



BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHUpPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMU HayKaMH, XHUMHs cTajia
HEOTHEMJIEMOI YaCThbI0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M JKU3HU Kaxjoro uieHa oOuiectBa. CoBpeMEHHas XUMHUsI Kak Hayka
CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJOTMH HAalpaBJIeHa Ha pEIICHUE
ro0agbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBHM C OOIIMMHU IENSIMH W TNPUHLUUIAMH CPEIHEro OOLIEro
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YyUCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jaromuxcs, HEOOXOJUMYI0 MM i1  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPHUEHTUPOB, YCIICIIHOIO BKIKYEHUS B JKU3Hb COLIMYyMa, MPOJOJKEHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMHl  npeamMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KYypChl —
«Oprannueckas xumuss» U «OOIIass WM HEOpPraHWuYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HayKHU: CUCTEMA
3HAHWM MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHMSI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIIMUX MOHITHH, 3aKOHOB U TEOPUN XUMHUHU.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHu4veckass XUMHs» c(OopMUpOBaHa B MporpamMMmMe MO XUMHU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuajna ©u oOyCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM  Ha  ONPEJEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4ecKOd XHMHHM BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHUN, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX M  IJIEKTPOHHBIX
npelicTaBlieHud O cTpoeHuu BemiecTB. CBeneHUs 00 H3yd4aeMblXx B Kypce
BEIIECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB 0 CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAWHEHHH. B Kypce OpraHM4eckol XMMHUH TNOJYy4aroT pPa3BUTHE
c(hopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 001ero o0pa3oBaHMs NMEPBOHAYAIBHbIE
NPEJICTABIICHUS O XUMHUYECKON CBSI3H, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUH.

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



NEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTMYECKUX MO3UIUH,
rIy0oKe TOHSATh HMCTOPUYECKOE M3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
00001aro1Iel 10 OOBSICHSIONIEH 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
AJIEMEHTaMH COJIEpKAHUsI, HMMEIOIIUMH KYJIbTYpOJIOTUYECKUH U TPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAHHMIO B3aWMOCBSI3M XHMHUHU C
IpYTMMU HayKaMH, PAaCKpBIBAIOT €€ pPOJIb B IIO3HABATEIBHONW M INPAKTUYECKOUN
JESITeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBa)KEHHUS K MpOIECCY
TBOpUYECTBA B O0JIACTH TECOPUU U MPAKTUUCCKUX MPUIOKEHUU XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH MH(GOPMAIUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIBHBIX MCCIEN0BATENbCKUX 3a/1a4. B 1enoM copepkanue yaeOHOro
npeamera «XUMHS»  JTaHHOTO  YPOBHS  W3YYEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHuEe y O0Y4YaIOIIUXCS MHUPOBO33PEHUYECKONM OCHOBBI I TTOHMMAaHUS
bunocodckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYeCcKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNA MYTEM OKCIEpUMEHTa U
pelIeHus] TMPOTUBOPEYMN MEXKIYy HOBBIMH (aKTaMd U TEOPETUYECKUMHU
NPENNOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX MPoOIieM, a
TaK)Ke Mpo0seM cOepeKeHUs] FHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B numane pemeHuss 3agady  BOCHWTAHUS, Pa3BUTUS M COLMAIM3ALMU
OOyYaroMMXCcs TPHUHATHIE MPOTPAMMON IO XUMHU TMOJXOJBI K OIPEACIICHUIO
COIEpKaHUSI M IOCTPOEHHS TMpEeAMeTa MpeayCMaTpuBalOT (QopMUpOBaHUE
YHUBEPCAJIbHBIX y4eOHBIX JACHCTBUN, wuMelomuX 0a30Boe 3HA4YeHHE IS
pPa3NUYHBIX BHJIOB JICATENILHOCTU: pEUIeHUs MpoOsieM, TMOWCKa, aHalu3a Hu
00paboTku nHpOpMaLNKU, HEOOXOAUMBIX JJIsl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCJIEN0BATENbCKON JESITENIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHHUHU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEJIHEr0 00111ero 00pa3oBaHusl, IIPU OINPE/ICTICHUN
COJIEpPKATEIbHOM XApPAaKTEPUCTUKHU LeJeld HU3y4YeHHUs MpeaMeTa HampaBiIeHHEM
NEPBOCTENICHHON 3HAYMMOCTH TPAJAMIIMOHHO MNpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OO0JIACTH COBPEMEHHOT'O €CTECTBO3HAHMWSI, MPAKTHUYECKOU
JEATETbHOCTA YE€JI0BEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KynbTyphl. C



METOAMYECKOW TOYKU 3PEHUSI TAaKOW MOJIXOJ K OMPEACNICHUIO IeJed W3y4eHHS
IIpEeAMETA SIBJISIETCS BIIOJHE ONPABJAHHBIM.

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

e (opmMupoBaHHEe CHUCTEMbl XUMHUYECKHUX 3HAHUU Kak  BaKHEHIIeu
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIIOUEBBIC MOHATHS, (PyHJAAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHE S3bIKa HAYKH, YCBOEHHE W TOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMIJICHHE C HCTOpUEH
WX PAa3BUTHS U CTAHOBJICHUS;

e (opMHUpOBaHUE U Pa3BUTHUE NMPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHMUYECKUX pEaKIUi, HEOOXOIUMBIX [Jii TPUOOpETECHUS
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SBJICHUU,
MMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKOW U MOBCETHEBHOMN KU3HMU;

e Pa3BUTHE YMEHUU U CITOCOOOB JACATEIBHOCTH, CBSI3aHHBIX C HAOIOICHUEM H
OOBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIOJCHUEM TPaBUI
0e30MmacHOro 0OpalleHus ¢ BEUECTBAMHU.

Hapsny ¢ atuMm, copepkareibHasi XapaKTEepUCTHKA LIeJIel U 3a]a4 U3yUYCHUS
npeaMeTa B mporpaMMe Mo XUMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMHUM B OOJNbIIEH  CTENeHW OTAAETCS  MPEeANnoYTEHUE
NPAKTUYECKON KOMIIOHEHTE COJCpKaHWUA OOydeHUs, OPUEHTUPOBAHHOW Ha
NOJIFOTOBKY BBITYCKHMKA 0O0II€00pa30BaTENbHOW OpraHu3aluy, BIaJCIOUIEro He
HAOOpOM 3HaHUM, a (PYHKIIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSAMU aKTUBHOTO MOJYYEHUS] 3HAHUN M NMPUMEHEHUS UX B PEAIbHOMN JKU3HU
JUISL PEILICHUS] TPAKTUYECKUX 3a]1ay.

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

aganTamys 00y4aroluxcsl K YCIOBHSIM JUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTEUIEKTyaJIbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MNPHUHSTHUIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYallMsIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopMupoBaHue 'y O0O0yJarOmuMXcs KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHI[MI), HMMEIOIUX YHUBEPCAIbHOE 3HAYEHUE [JIs Pa3UYHBIX BUJIOB
NESTENbHOCTU: PellleHus MpoOseM, MOUCKa, aHanu3a U 00paboTKU HH(OpMAIUH,
HEOOXOIUMBIX JUIsI TPHOOPETEHHS OMbITa JCSATEIbHOCTH, KOTOpas 3aHHMAaeT
BAXHOE MECTO B TO3HAHUM XUMHUHU, a TaKXKe JJIsI OIEHKH C TMO3UIUN



AKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIWSHUSA BEIIECTB W XUMHUYECKHX
IPOLIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, MHTEIEKTYAJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00y4YaroIIUXCs: CIIOCOOHOCTU CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIONH30BATh
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, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHMM U TPOBEACHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHWE Y OOydYarommxcsi YOSKIEHHOCTH B TYMaHHUCTHYECKOH
HalpaBJICHHOCTU XUMHH, €€ BaXXHOW pOJIM B PELICHUHU IJIOOATBHBIX MpoOiIeM
palMOHAIBHOIO MPUPOIONOIB30BaHUS, TIOTIOJIHEHUSI YHEPTeTUUECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOTro
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHHS OIbITa
UCMOJIb30BAaHUS IOJNYUYEHHBIX 3HAHMWM U1l NPUHITHS TPAMOTHBIX pEIICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMUUECKUMU SIBJICHUSIMU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHHUA MNpeaMET «XUMUS
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).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHn4YeCcKOM XMMHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSIX — OAUHAPHBIE U KPaTHBIC CBS3U.

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

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBPAllCHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHue, OOYTJIUBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuMy 3aMelleHWsT W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

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

Ankanuensl: Oyranuen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MpOCTEHIIMKA TNPENCTABUTENb AJIKUHOB: COCTaB, CTPOCHHE, (U3UUECKUE WU
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauyeckue U  XumMuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



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

[IpuponHble MCTOYHUKHK YTrIEeBOAOPOAOB. lIpupoaHpii raz u mnomyTHbIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHMS] BEIIECTB M HMX NPEBPALICHUN:
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.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB UM NPOAYKTOB PEAKLIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. [[eficTBUE MeTaHOa ¥ ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble  COUPTHL. DTWICHIJIUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckne W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBUE CO UIEIIOYHBIMH
MeTaJJlaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHble CIUpThl). JleiicTBue Ha
opraHusM yenoseka. [[pumMeHeHne riamuepuHa U STUIIEHTJIMKOIS.

@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
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



YrineBonmpl: coctaB, Kiaccudukamus — yriieBogoB  (MOHO-, IH- |
nojucaxapubl). [110ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOECHUS
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)), anprerunos (OKUCICHHE aMMHAYHBIM PacTBOPOM 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 Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. 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 cOeTMHEHU s

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX 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:
O3HaKOMJICHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHWE KaK OOIIMX eCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH I OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiaccuUKaIus, NepruoJUuIHOCTb, HabI0IeHu e,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranm3Mm, Owochepa, oOMEH BEIIECTB B OpTraHHU3ME,
¢doTocuHTE3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YIIIEBOIBI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

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

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00004YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(PUTYpAIHsI aTOMOB.

[lepnonuueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBs3b MEPUOANYECKOrO 3aKoHa U [leprnoandeckoil CUCTEMbI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMUUYECKHX DJJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciaeHus. oHbI: KATUOHBI U QHHOHHI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THUIbI KPUCTAIIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[Tonstne o aucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

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

Xumuueckass — peaknus. Knaccudukanuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NTPU XUMHUUECKUX PEAKIIHSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuThueckas auccounanus. CuiabHbIe U cia0bie 3JeKTpoauThel. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HX NPEBpalICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNed KPUCTAUIMUECKUX PEHIETOK, HAOIIOACHUE U
OINKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKEHUE MEePOKCUIa
BOJIOPO/JIa B NMPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOIO HWHJIUKATOpA, pEAKIHMH HOHHOIOo OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMHOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

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

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

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxenue merannoB B llepuoguueckoit cucTeMe XUMHYECKUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. OO0mue gusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA Ba)XKHEHUIIUX METAJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

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

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIMH «MeTalibl M CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUAPOKCHA ATIOMHHUSI C pacTBOpaMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérel maccel BelecTBa WM 00ObEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, YHEPreTUYECKON U MHUILEeBOM
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEpPUATIOB: BaXXHEWILHE CTPOUTEIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 30POBbE YEJIOBEKA: MpaBWjIa HCIOJBb30BAHUS JIEKApPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIlUX E€CTECTBEHHO-HAYYHBIX TMOHSITUH, Tak W TIOHATUM, SBISIOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX NPEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJIEIUNPOBAHUE, U3MEPECHUE, SABJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJa, SHEPIeTUIECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSIHME BEIEeCTBa, (PU3MUECKHUE BEIMYMHBI 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: XUMUYecKasi MPOMBIIIIEHHOCTh, METAJLTYprusi, POU3BOJCTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHASI TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJIMEeTHbIM W HpeaMeTHbIM). HaydHo-mMeroandeckol OCHOBOM ISt
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO.

B coOTBETCTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHHS MNpeameTa «XUMHUS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEAEIICHHIO;

HAJIMYKM€ MOTUBALUU K O0yUEHHIO;

LEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH IEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl M CIIOCOOHOCTHU CTAaBUTh
LEJIH U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUSI MpeaAMeTra «XHUMHS» JOCTUraloTCs B
€IMHCTBE Y4YeOHOM M BOCIHUTATEIbHOM JAESATEIIBHOCTY B COOTBETCTBUHM C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMM W  [paBWIaMH  TOBEAEHUS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
o0yyJarommxcs.

JIMYHOCTHBIE pe3ydabTaThl OCBOEHHUSA MpeaMmeTa «XHMHUS» OTpaXaroT
c(OpMHPOBAHHOCTh OMbITA IO3HABATEILHON M MNPAKTUYECKOW JEATETbHOCTH
0o0y4JarommMxcs 1Mo peaju3aiyy NPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCIIE B
4acTH:

1) rpamIaHCKOro BOCIIUTAHUSA

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKIUYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4e€OHBIX W MO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEHHSI K HWCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENbHBIX ~ HAOMIOZIEHUM, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  IOUCKOB,
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-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHUS;

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

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3THX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro oOpalleHusi C BellecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCTEACTBUN U HENPUSITUS BPEAHBIX NPUBBIUEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
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 IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIIOIAM TPYya U PE3YJIbTaTaM TPYIOBOM AESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH O0IECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

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

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUW, MPUHOCIIIMX BpEI OKPYXKAKOLIEH
OPUPOAHON Cpele, YMEHHS MNPOrHO3MPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
PAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau 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 PaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO37IaHUM HOBOM 0a3bl MaTepUaTbHON KYJIbTYpbI, PEIIEHUU TJI00ATBHBIX MPoOIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUCHHH YCIOBUUN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



NOJTydaeMble 3HAHUSI JIJIS aHAJIN3a M OOBSICHCHUS SBJICHUN OKPYXKAIOIIEro Mupa H
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeflaTh 00OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4HbIX (aKTOB U MMEIONUXCS JaHHBIX C METhI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJB30BaTh XHMHYECKUE 3HAHHS IS
pelieHus MpobJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3ylbTaThl OCBOEHUS Y4eOHOro mpeamera «XuMush» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAXKAIOIIUE
[[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeUUPUKYy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
IpoIIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIEe NEUCTBUA (IMO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U YHUBEPCAJIbHBIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JEeCTBUSIMM

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

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

OmnpeAeiaTh ILENH JeITEeILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABJICHHBIMU LIETISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU MOHATHM M yCTAaHABIMBATh HUX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTACNIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KPUTEPUM JUIS KJIacCU(PHUKAIMU BEIIECTB W
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXAEHUS (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJbI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHBIE TPECTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PElICHUU Y4YeOHBIX IIO3HABATENbHBIX M IPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBIABICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE TeHCTBUSI:

BJIAJCTh OCHOBAMHM METOJOB HAYYHOIO IMO3HAHUS BEIIECTB U XUMUYECKHX
pEaKIn;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPyMEHTa
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoIECCca, CaMOCTOSITENIbHO NPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHHSI ¥ BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEIOBAHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, NPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSTEIBHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHNUS, KPUTHYECKH OLICHMBATh eé JOCTOBEPHOCTh "
HENPOTHUBOPEUYHNBOCTb;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMaIMU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajau
OIPENEIEHHOIO THUIIA;

NpUOOPETaTh OMBIT HWCIOIB30BAHUSI HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMeil: TpUMEHSATh MeXNpeaMeTHble ((usnyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPEoOpa30OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAEMOM TeMbI B XOJ€ HUaIora Wu/uiu
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MIOJTYYEHHBIX CAMOCTOSTEIHHO WM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUHN
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXXJIeHUSI 1 0OMEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh TpEIaraeéMblii  allfOPUTM  JIEUCTBUN TMpHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

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



npupoabl, B  (QOPMHUPOBAHUM  MBIIUICHUS ©W  KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIIeHHs IPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIIfe TMOHATHS (XMMHYECKUW DJIIEMEHT, aTOM, OJJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPbl, TOMOJIOTMYECKUI P, TOMOJIOTH, YIIE€BOAOPOIHI,
KHCIIOPOJI M a30TCOAEpKAINE COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY U
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPraHUYECKUX COEIUHEHNN;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
W3rOTaBIIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WLIIOCTPALMU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OMNpeAeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHMS), JaBaTh WM Ha3BaHUA 10
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHAsI KMCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

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



c(hOpMUPOBAHHOCTb yMEHUS NPUMEHATHh IOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsCHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEUIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3MYecKre W XMMHYECKHE CBOMCTBA TUMHUYHBIX MPEIACTABUTENICH pa3IMUHBIX
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, eJIJTI0JI03a, AMUHOYKCYCHAsl KUCJIOTa), WITIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHUSIMU COOTBETCTBYIOIIHUX XHMHYECKHX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOJOPOHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yrojb), CIHOCOOBI UX MepepaboTKH U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa
peakiMu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU 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 CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpYJIOBaHUEM, a TaKXKE MpaBWIa OOpAIICHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUI IUIAHUPOBAaTh W BBIMOJIHATh XHUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKHUX BEIIECTB MIPU HArPEBaHUU, OJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWMCTB, KA4YECTBEHHbIC PEAKIUU OpPraHUuYECKHUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJaMU TEXHUKHA OE€30MacHOCTH TMpu OOpalieHuu C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMUYECKOT0 JKCIepuMeHTa B (opMe 3alucCu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiuu, IHTepHET U ApyTrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1[eJIeCO00pa3HOro0 TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBHSA HA >KHUBBIE OPTraHU3MbI ONPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W TMPEAOTBPAIEHUSI WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIIHBIX METOJIaX II03HAHHUS 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
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHUMHUYECKOHM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIIeHUs MPAKTUYECKUX 3a/1a4
U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJEKYla, MOJIb, MOJSPHBIN O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JTUCCOLUAIUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
pH XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MaCHOM HCTOIb30BAHUH BAKHEUIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YETIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHI HCIONb30BATh XMUMHYECKYI0 CHMBOJIUKY IS
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIVIEKMCIIBIA Ta3, aMMHaK, rami€Has
U3BECTh, HETAIIEHAS! U3BECTh, MUTHEBAS COMA, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJI€HTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAsi, MOHHAs, METAJUINYECKAsl, BOJOPOJHAs1) B COCIMHEHUSX, THUII
KPUCTANINYECKON PEIIETKM KOHKPETHOr'O BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHHU yCTaHaBJINBAaTh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBYy K ONPENEIEHHOMY Kiaccy/rpynme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3akoHa [1.
N. MenneneeBa u IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuUMHYeCKUX 3jemMeHToB JI. M. MeHnaeneeBa, UCHOIB3yS MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTaIN, «QHEPreTUYECKUe YPOBHU», OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAVHEHUU
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XUMHYECKUE PEAKIUU I10
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBIISATh YPABHEHMS pPEAKUUl pa3iMuHBIX
THUIIOB, TIOJHBIE U COKpPAIIEHHBIE YPAaBHEHHsI PEaKIil HOHHOTO OOMEHa, YIUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
ONBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILIECTB;

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

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JIeXKAIUE B OCHOBE MPOMBIIUICHHOIO MOJYYE€HUSI CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MaccoBasi JI0Jisl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IPU XUMHUYECKUX PEaKIMIX, MAacChl BEIIECTBA WU 00bhEMA ra3oB MO W3BECTHOMY
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(hOopMHUPOBAHHOCTb YMEHHUM COOJIO/IaTh MPaBHJIa MOJIH30BAHUS XUMUYECKOU
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHHUIO J1AOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IIJIJAHUPOBATh M BBITIOJHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKON peaKIu,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEakKIMu Ha CcyJbdaT-, KapOoHAT- U
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 PE3yJAbTAaThl XHUMHYECKOI'O DJKCIEepUMEHTa B (QopMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAJU3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, uTepHeT u aApyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JIEUCTBUS Ha KMBbBIE OPTaHU3MbI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

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

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmeT opranndeckoit xumun. Teopus
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJIMEHbI, AJIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUst
3.1 Cruptsl. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBoasl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosanyecTBo yacos JIeKTPOHHbIE
Ne Jara nudpoBble
Tema ypoka Kontpoabnbie | IlpakTuyeckne op
n/n Bcero H3yYeHUus ~ o0pa3zoBaTebHbIE
padoThbI padoTsI
pecypcsbl
1 IIpenmeT opraHn4ecKkoi XuMuH, eé 1 0 0 bu6muoteka [IOK
BO3HUMKHOBEHHE, Pa3BUTUE U 3HAYECHUE https://myschool.edu.ru/
Teopust cTpoeHHs OPraHUYECKUX
2 coequHennit A. M. bytieposa, eé 1 0 0 bubmrorexa LIOK
A VL DYIICpORa, https://myschool.edu.ru/
OCHOBHBIE TTOJIOKEHMSI
[IpencraBienue o K1accuPUKAITUN
3 opraHnyeckux Beuects. Homenknatypa 1 0 0 bubnunorexa [IOK
(cuctemaTuveckas) ¥ TpPUBHAIbHBIC https://myschool.edu.ru/
Ha3BaHMs OPraHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 0 0 bu6mmoteka [IOK
TOMOJIOTHYECKUH Pl https://myschool.edu.ru/
5 MertaH u 3TaH — npocTennme 1 0 0 bubnmnoreka [JOK
MPECTaBUTENM aJIKAHOB https://myschool.edu.ru/
. bubmmoreka [LIOK
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBOMCTBA 1 0 0 i
https://myschool.edu.ru/
7 OTWIIEH U IPONMIIEH — MPOCTEHIINE 1 0 0 bubnuorexa [IOK
MPEACTaBUTENIHN ATKEHOB https://myschool.edu.ru/
3 [Ipaktuyeckas pabora Ne 1. «Ilomyuenue 1 0 1 bu6nuorexa [IOK
ATUJICHA U U3YYECHUE €0 CBOMCTBY https://myschool.edu.ru/
9 Ankanguensl. byranuen-1,3 u 1 0 0 bubmmnorexa IHOK

MetunoyraaueH-1,3. Ilomydenne

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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CUHTCTUYCCKOI'O KaydyyKa U pC€3UHbI

AJIKWHBI: COCTaB U OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUN PSI.

but6mmoreka [IOK

10
AueruneH — npocTermumii https://myschool.edu.ru/
MPE/ICTAaBUTENb aTKUHOB
11 Bbruncnenus no ypaBHEHUIO bubmmorexa LIOK
XMMHYECKOW peaKnu https://myschool.edu.ru/
12 ApeHbl: 6eH301 U TOIY0. TOKCUYHOCTD bu6muoteka [IOK
apeHoB https://myschool.edu.ru/
13 I'eneTnueckas CBsI3b yriaeBOAOPOIOB, bubnmnoreka [JOK
MPUHAJICKAIINX K Pa3JIMYHBIM KJIaccam https://myschool.edu.ru/
[IpupoaHbie ICTOYHUKH YTIEBOAOPOIOB:
14 n pH p0 HBII ra3 ¥ 1moi I}{]Ir,le He(szHHe bubmmorexa [IOK
PpoX - " https://myschool.edu.ru/
rasbl, He()Thb U IPOJIYKTHI €€ mepepadoTKH
IIpupoagHbIe HICTOYHUKH YIJIEBOIOPOIOB:
15 HpI/I po;[HHﬁ ras M Ioill Z;e Heq)TI:IHLIe bubmorexa IIOK
pHp yr B https://myschool.edu.ru/
ra3bl, He()Th U MPOAYKTHI €€ mepepadoTKu
16 KonTponbHas pabora no pazaeny bubnmoreka [JOK
«YTI€eBOIOPOABD) https://myschool.edu.ru/
17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: bu6nuorexa [IOK
METaHOJI U 3TaHOJI. BogopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaToMHbI€ CIUPTHI: STUJICHIJINKOJIb bubnmnoreka [JOK
U TJIALEPUH https://myschool.edu.ru/
DeHOJI: CTPOCHUE MOJIEKYJIBL,
. bubmuorexa [IOK
19 ¢du3nueckue 1 XUMHYECKUE CBOMCTBA,
https://myschool.edu.ru/
MpPUMEHEHHE
20 Anpneruasl: GopManbaeTuI u bu6nunorexa LIOK

arerajapaerun. AeTton

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

O,Z[HOOCHOBHBIC pEaACIIbHBIC

21 KapOOHOBBIEC KUCIIOTHI: MypaBbHUHAS U bubmorera [IOK
P - MYP https://myschool.edu.ru/
YKCyCHas
29 [Tpaktuueckas padora Ne 2. «CBoiicTBa bu6muoteka [IOK
pacTBOpa YKCYCHOM KHUCTIOTBI» https://myschool.edu.ru/
CrteapuHOBast ¥ OJICHHOBASI KUCJIOTHI, KaK
23 MPEACTAaBUTEIH BBICIIUX KapOOHOBBIX bubmorexa LIOK
P P https://myschool.edu.ru/
KHCJIOT
24 Mpl1a Kak COJTU BBICIINX KapOOHOBBIX bubnnorexa [HOK
KHCJIOT, UX MOIOIIee IeHiCTBIE https://myschool.edu.ru/
CrnoxHbie 3(DUPBI KaK MPOU3BOIHBIC
bubmmnorexa IHOK
25 KapOOHOBBIX KUCIOT. [ uaponu3
https://myschool.edu.ru/
CIIOXHBIX 3(hUPOB
26 Kupsl: ruiponus, npuMeHEHHE, bubnuorexa [IOK
Ouosioruueckasi pojb )KHPOB https://myschool.edu.ru/
YTaeBobl: COCTaB, KJIACCH(PHUKALINS.
. bubmuoreka [IOK
27 BaxxHeiimme npeactaBuTeNu: TI0K034,
https://myschool.edu.ru/
bpykTO3a, caxapo3a
28 Kpaxman u nemutono3a Kak mpupoIHbIe bubnmnoreka [JOK
MIOJINMEPBI https://myschool.edu.ru/
KonTponbHas pabota no pazaen
29 «Kncio oz[cozl()e JKaILINe 1(3) FaHI/I}‘IIeCKI/Ie Eubmorexa HOK
P P P https://myschool.edu.ru/
COCTMHEHUS
bubnuotexa [JOK
30 AMMHBI: METHJIAMHH U aHWJIUH 1
https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaKk aM(OTEpHbBIE
but6mmoreka [IOK
31 OpTraHUYECKHUE COSTUHEHUS, X

ononoruueckoe 3Hauenne. [lenTuant

https://myschool.edu.ru/
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39 benku kak npupoiHbIe 1 bubnuorexa [IOK
BBICOKOMOJIEKYJISIPHBIE COEJUHEHNUS https://myschool.edu.ru/
33 OCHOBHBIC TOHSATUS XUMUHU 1 bubmuoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN https://myschool.edu.ru/
OcCHOBHBIE METO/BI CUHTE3A
. but6mmoreka [JOK
34 BBICOKOMOJIEKYJISIPHBIX CO€ITMHEHUH. 1
https://myschool.edu.ru/
IInactmaccel, KaydyKky, BOJIOKHA
35 OcCHOBHBIE METO/IBI CUHTE3A 1 bu6muoteka [IOK
BBICOKOMOJIEKYJISIPHBIX COCIUECHUI https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 35

[NPOI'PAMME
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nndposbie
Tema ypoka Kourpoabnbie | IlpakTHueckue
n/n Bceero H3y4yeHusi  o0pa3oBaTesIbHbIE
padoTbI padoThbI
pecypcsl

1 XUMHMYECKUH DJIEMEHT. ATOM. 1 0 0 bubnunorexa LIOK
DJIeKTpOHHAsE KOHPUTYpAIUs aTOMOB https://myschool.edu.ru/
IIepuonnueckuit 3akoH u [lepuonnueckas

5 CHCTEMa XUMHUYECKUX 31eMeHToB /1. M. 1 0 0 but6mmoreka [IOK
MenneneeBa, X CBSI3b C COBPEMEHHOU https://myschool.edu.ru/
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMUYECKHUX AJIEMEHTOB U UX COEAMHEHUI

3 110 TpyNIaM U nepuojam. 3HaueHHue 1 0 0 bubnunorexa [HOK
MEPUOINYECKOTO 3aKOHA U CHCTEMBI https://myschool.edu.ru/
xumuueckux asnemenToB /.M. MeneneeBa
B Pa3BUTHH HAYKU
CrpoeHnue BemecTBa. XMMHUYECKasi CBS3b,

N but6mmoreka [JOK
4 €€ BUIIbI; MEXaHU3MBI 00pa30BaHMS 1 0 0
N https://myschool.edu.ru/
KOBAJICHTHOM CBs3U. BojopoaHas cBs3b
BasieHTHOCTB. DNEKTPOOTPULIATETEHOCTD.

5 Crenenb okucieHus. BelecTna 1 0 0 but6mmoreka [IOK
MOJEKYISIPHOr0 U HEMOJIEKYISPHOTO https://myschool.edu.ru/
CTPOCHHUS
[TonsiTHe 0 TUCTIEPCHBIX CHCTEMaX.

bubnunorexa LIOK
6 HcTuHHbBIE U KOJIJIOUHBIE PACTBOPBI. 1 0 0

MaccoBas 1015 BellleCcTBa B pacTBOpC

https://myschool.edu.ru/
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Knaccudukamnmsi 1 HOMEHKIIaTypa
HEOPTaHUYECKUX COCTMHEHUH.

bubmuoreka [IOK

7
I'eneTn4eckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILIECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukanus XuMHIeCKUX pPEaKIfil B
HEOPraHWYECKON M OpraHUYECKON XUMUU.
butmmoreka [IOK
8 3aK0oH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHHUs U MPEBpALICHUS] YHEPTUU TTPU
XUMHUYECKHUX PEAKITHIX
9 Cxopoctb peakiui. OOpaTuMble peakiyu. bubnuorexa [IOK
XUMHUYECKOE paBHOBECHUE https://myschool.edu.ru/
[paktuyeckas padora Ne 1. «Bnusiaue
bubnunorexa LIOK
10 pa3NUYHbIX (PAaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHUYECKON PEeaKIHI»
DIIEKTPOTUTHIECKAS JTUCCOITHAITHS.
[MousTre 0 BogopoaHOoM moka3zatesne (pH)
bubmunorexa IHOK
11 pacTtBopa. Peakiiuu noHHOrO 0OMeEHa.
https://myschool.edu.ru/
['uaponu3 opraHMYeCcKux u
HEOPraHMYECKHX BEIIECTB
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
bubmmorexa [IOK
12 peaxiun. [lonsitre 00 srekTponmse
N https://myschool.edu.ru/
pacIyIaBoB U PaCTBOPOB COJIEH
13 KonTponbhas pabora no pazzaeny bubnmoreka [JOK
«TeopeTndeckre OCHOBBI XUMUN» https://myschool.edu.ru/
MeTtannsl, uX IOJIOKECHNE B
[Tepuoanueckoil cucteMe XUMHUECKUX
bu6nunorexa LIOK
14 snemenTtoB JI. 1I. Menpaeneesa u

0COOCHHOCTH CTpOeHHUs aToMoB. O01IHe
¢duznyeckre cBOiCTBa METANIOB

https://myschool.edu.ru/
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CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUI

bubmunorexa IHOK

15 .
PAI HAIPSKEHUN METAJUIOB https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAKHEHIITNX
. . . bubmuoreka [IOK
16 METaJJIOB (HATPHA, KaJuii, KaJlbIIuH,
. g . https://myschool.edu.ru/
MarHui, aJJlOMUHHAN) U UX COSAUHEHUIN
17 XUMHYECKHE CBOMCTBA XpOMa, MEIIU U UX bubnunorexa LIOK
COEJIMHEHU I https://myschool.edu.ru/
18 XUMHUYECKHE CBOMCTBA ITUHKA, KeJIe3a U UX butmmoreka [IOK
COEIMHEHUH https://myschool.edu.ru/
[Tpaktuueckas padota Ne 2. "Pemenue
but6mmoreka [IOK
19 AKCTIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
| https://myschool.edu.ru/
«Metanbi»
Hemeramnibl, uX MojgoxeHue B
20 [leproauyeckoil cucTeMe XUMUYECKUX bubmunorexa IHOK
snemenToB JI. 1. Menaeneesa u https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHS aTOMOB
®dusnyecKkue CBOMCTBAa HEMETAJIOB.
bubmuorexa [IOK
21 AnoTponus HEMETaUIoB (Ha IPUMEpe
https://myschool.edu.ru/
KHCIIOpOJia, cepbl, hocdopa u yriaeposaa)
29 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPBI U bu6mmoteka [IOK
WX COCAUHECHUN https://myschool.edu.ru/
93 XHUMHYECKHEe CBOMCTBA a30Ta, pocodpa u bubmuorexa [IOK
UX CO€IUHEHNN https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA YIIIEpOaa, KpEMHUS bu6mmoteka [IOK
Y UX COEMHECHUI https://myschool.edu.ru/
25 [IpumeHeHne Ba)KHEUIINX HEMETAIJIOB U bubnuorexa [IOK
UX COEIUHEHNN https://myschool.edu.ru/
26 O00011IeHHEe U CUCTeMAaTH3aIHs 3HAHUN TI0 bubnmoreka [JOK
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teme «HemeTtamery. Beruucinenus mo
YpaBHEHUSIM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKUE PACUETHI

https://myschool.edu.ru/

[Tpaktuueckas padora Ne 3. «Pemienue

bubnuoreka [IOK
27 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
" " https://myschool.edu.ru/
HemeTamnsi'"»
Konrtponbnas pabora o Temam bub6mmorexa LIOK
28 1
«Metamib» u «HeMeTamnbi» https://myschool.edu.ru/
Heoprannueckue u oprannueckue
but6mmoreka [IOK
29 kuciaoTel. Heopranudeckue n 1
https://myschool.edu.ru/
OpraHUYEeCKHE OCHOBAHUS
AmdoTepHble HEOPTaHUYECKHUE U
30 OpraHn4yecKue coequHeHus. I eneTnueckas 1 bubmuoteka [IOK
CBSI3b HEOPraHUYECKUX U OPTAHUYECKUX https://myschool.edu.ru/
BEIIIECTB
Ponb xumun B obecrieueHuu
31 HKOJIOTUYECKOM, SJHEPreTUIECKON U 1 bu6mmoteka [IOK
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHU https://myschool.edu.ru/
METUIIUHBI
[IpeacraBiaenust 06 OOMIMX HAYYHBIX
32 a pI/IHI_II/IHaX a OMBIH_UIGHHOI‘O}III[IOH €HUS 1 bubnnorexa [IOK
p N p i https://myschool.edu.ru/
BAJKHEUILINX BEIIECTB
33 YeroBEK B MUPE BELIECTB X MAaTEPUAIIOB 1 Eubmorexa HOK
P P https://myschool.edu.ru/
bubmmnorexa IIOK
34 XuMHS ¥ 3J0POBbE YEIOBEKA 1
HOP https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Xumus: bazoseiit ypoBensb. 10 kiace: yueOnuk/ B.B.Epemun, H.E.Ky3pMeHko,
B.1 Tepenun, A.A.dpo3nos, B.B. JIyaun - M.: [Ipoda, 2019 r
Xumus: bazoBeiit ypoBens. 11 kiacc: yue6nuk/ B.B.Epemun, H.E.Ky3pMeHnko,

B.1 Tepenun, A.A.Jlpo3nos, B.B. JIlynun - M.: JIpoda, 2019 r

METOJINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

10 KJTACC: T'apa H.H. Xumusi: ypoku B 10 knacce : yueOH. mocoOue st
obmeoopazosar. opraam3anuii / H. H. I'apa. — 2-e¢ u31., nepepad. — M.
[Ipocsemenne, 2015. — 112 c.

MuxkuTtiok A.Jl[. PaGouas Terpanp no xumuu: 11 kiace : k yueOnuky I'. E.
Pynsutuca, @. I'. ®enpamana «Xumus. 11 kimacey. ®I'OC (k HOBOMY yUeOHHKY)
/ A. 1. Mukutiok. — M.: M3narensctBo «Ox3ameny, 2019. — 94 c. (Cepus
«Y4e0HO-METOANIECKUN KOMITIIEKT))

11 KJIACC: I'apa H.H. Xumus: ypoku B 11 kiacce : yue6H. nocobue amus
yauTelnei ooieoopazonar. opranuzanuii / H. H. I'apa. — M.: [IpocBernienue,
2009. - 93 c.

MuxkuTtiok A.J[. Pabouas Terpanp no xumun: 11 kinace : k yaueOnuky I'. E.

Pymsutuca, @. I'. ®enpamana «Xumus. 11 kimace». ®I'OC (k HOBoMY YUEOHHKY)



/ A. . Mukutiok. — M.: U3natensctBo «Jk3amen, 2019. — 96 c. (Cepus

«Y4eOHO-METOUIECKUN KOMILJICKTY)

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Beenure Benuremannsiehttp://www.chemnet.ru I'azera «Xumusi» u caitt aist
yuuTens «S1 uay Ha ypoK XUMHUH»

http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTrHast Kosiekius
«XumMus»

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4YHBIE
skcniepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBareiabHOro
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Bcepoccuiickas omummmiaia MKOJIbHAKOB TT0 XUMHUH
http://chem.rusolymp.ru Opranudeckast XUMHS: JICKTPOHHBIA YICOHUK TSI
CpPEIHEN LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpBITHIH KOJUTSHK: XAMHUSI
http://www.chemistry.ru luctaniinoHHast OJUMIIHA/A 110 XUMHUH:

TEIEeKOMMYHHUKALMOHHBIN 00pa30BaTENbHbIA MPOEKT
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