MUHUCTEPCTBO NPOCBEIEHUS POCCUNCKOM ®EJEPALIUUA
Munucrepcrso oopasoanus [leHseHckoi 001acTu

YHpaB.]IeHne OﬁpaSOBaHI/Iﬂ AIMUHUCTPaA U MﬂJIOCCpI[OﬁI/IHCKOFO paﬁOHa

MBOY COIII c. HoBoe /lemkuHoO

[TPUHATO YTBEPXIEHO

Ha 3acenanun JIupexTop 1mIKOJIbI

[1€JarOTMYECKOr0 COBETA
Nel ot 28.08.2024

babypuna C.B.
[Ipuka3z Ne 73 ot 30.08.2024 r.

PABOYAS ITPOT'PAMMA
(ID 1296674 )

y4eOHOro Kypca
«Xumus» (yriry0JieHHbI YPOBEHb)

115t oOyyvatontuxcst 10-11 kmaccon

MYHULUMMNATIBHOE
BIOI>KETHOE
OBLEOBPASOBATEJIbHOE
YYPEXOEHWE CPEOHAA
OBLEOBPASOBATEJIbHAA
LWKONA C. HOBOE JEMKWUHO

Moanucan: MYHUUMMNANBbHOE BIOIXETHOE

OBLLUEOBPA3OBATE/IbHOE YYPEXOEHVE CPEHAA

OBLEOBEPA3OBATEJbHAA LKOJA C. HOBOE AEMKMHO

DN: C=RU, S=IMeH3eHckas obnactb, STREET="yn.3se3aHas, A.23",

L=c.Hoeoe lemkuHo, T=AUPEKTOP, O=MYHULIUMANTbHOE

BIOMKETHOE OBLEOBPA30BATEJIbHOE YYPEXOEHVE CPEOHAA

OBLEOEPA3OBATE/BLHASA LKONA C. HOBOE IEMKMHO,

OrPH=1025800814005, CHI/1IC=01576681569, NHH t01=5822002112,

MHH=582200050649, E=glavbuch.gracheva@yandex.ru, G=CsetnaHa

BsuecnasosHa, SN=Babypura, CN=MYHULINMATIbHOE BIO[PKETHOE

OBLLEOBPA3OBATESNBHOE YUYPEXOEHVE CPEAHAA

OBLEOBPA3OBATEJBHAA LKOJA C. HOBOE AEMKMHO

OcHoBaHue: 1 SBNsCL aBTOPOM 3TOT0 JOKYMEHTa c OBOe eMKI/IHO
MecTomnomnoxeHu1e: MecTo NoAnMcaHNs H ﬂ 2024
[ara: 2024.09.14 11:02:29+03'00" °

Foxit Reader Bepcua: 10.1.1



HOACHUTEJBHAA 3AIINCKA

[IporpamMa 1O XUMUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanun», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMBbl CPEAHEr0 OO0IIero 0O0pa3oBaHMS
(®OIT  COO), npencrasieHHbix B  DenepanbHOM  TOCyAapCTBEHHOM
obpazoBatenpHoM crangapre COO, c¢ yu€rom KoHuenmuu mpenogaBaHusI
y4eOHOro mnpeameTra «XuMHs» B 00pa3oBaTelIbHBIX OpraHu3aiusx Poccuiickoit
denepany, pealu3ylOIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTrpaMMbl, H
OCHOBHBIX TOJIOkeHUN «Ctpateruu pa3BuTHs BocnuTaHus B Poccuiickoit
@®epneparuun Ha nepuoy a0 2025 roma» (Pacnopstxenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKE MPOrpaMMbl MO XUMHHU, K OINPEIAECICHHUIO
oOwiel cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS 00y4aroUIuXcsl CpeAcTBaMuU
yueOHoro npeamMera «Xumus» 1ig 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHnentyanbHbie nonokenuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH,
COJEpKaHUsl, pe3ylabTaTOB OOy4YeHHMsT U TpeOOBaHUN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBISETCS HEOThEMJIEMOM 4YacTbhl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBepLIAIOUIMM JTAllOM pealn3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX ILIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMUPOBAHUS MUPOBO33PEHUS U O0IIECH KyIbTYpPhI
YeJ0BeKa, a TaKKe DSKOJIOIMYEeCKHM OOOCHOBAaHHOIO OTHOLIEHHSI K CBOEMY
3I0POBBIO M TNPUPOAHOM cpeme. Peammsyercs Xumudeckoe 0O0pa30oBaHHE
oOyyJarommxcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHusl CpelICTBaMU Y4eOHOTO
npeaMera «XUMHs», COAEPXKAHUE W TOCTPOEHUE KOTOPOIro ONpENeTeHbl B
nporpaMme N0 XUMHH C YYETOM cHelU(UKH HAyKd XUMHUH, €€ 3HAayeHUus B
NO3HAaHUM TMPHUPOABI U B MaTEpUAJIBHOW >KM3HU OOIIECTBA, a TAKXKE C YU4ETOM
o0mMX wLeJael M NPUHLMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeaHero oo1iero oopasonanust B Poccutickoit denepaiui.

XUMHSI Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBMIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOHM BKJIaJ B (POPMHUPOBAHHME PALIMOHATIBHOIO HAYYHOI'O MBIIIJICHHUS,
B CO3JIaHUE LIEJOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIeM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEeKa, KOTOpoe (GOpMHUpPYETCs B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH O0JIACTSIMHU IIPUMEHEHHUSL.



TecHO B3aMMOIENUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMM, XMMUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HU KaXJI0oro wieHa ooOmectBa. CoBpeMeHHass XMMHsS KakK HaykKa
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHI HampaBjicHAa Ha pEIICHUE
IJI00ANBPHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHSL YEIOBEUYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON 0€30IMaCHOCTH U OXPaHbI 3J0POBbS.

B coorBercTBUM ¢ OOMIMMM LEASIMH M HPHHIMIAMH CPEAHETr0 OOIIEro
oOpazoBanus cojaepxanue npeaMera «Xumus» (10—11 kmaccel, 6a30BbIli yPOBEHD
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOy4Jarommxcsi, HEOOXOJMMYI0O MM Uil  BbIpAOOTKA  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, IPOJOJIKEHUS
o0pa3oBaHMsI B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocrapnsomuUMHA  npeaMera  «XUMHUS»  SBISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOIass U HeopraHUYEcKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU MO0 HEOPraHMYECKOM XMMMHM (C BKIIIOUEHUEM 3HAHUU U3 OOIIed XUMUM) U
OpraHn4YecKkor xumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3yYECHUU
npeaMeTa O0O€CIeYMBAET BO3MOXHOCTh PACCMOTPEHHUST BCEro MHOrooOpasus
BELIECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPHI XUMUH.

Crpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHsS» CcQOpPMHUpOBaHA B IMPOrpaMMe IO XMMHHM Ha OCHOBE
CUCTEMHOI0 TOJAXO0Ja K U3Y4YEHHI0 y4eOHOro marepuaisa U 0OyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEAENIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHH BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOCHMUS OPraHMYECKUX
COCIMHEHNN, a TaKXE€ HAa YPOBHE CTEPEOXMMHUYECKHMX U DJIEKTPOHHBIX
NpeACTaBICHU O CcTpoeHuH BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJIOB JI0 CIOKHBIX OMOJOTMYECKU
AKTUBHBIX COCIWHEHUMU. B Kypce OpraHM4eckor XHWMHUU IIOJIY4YarOT Pa3BUTHUE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIBHBIC
MPEACTABICHUS] O XUMUYECKON CBSA3M, KIACCU(UKATMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMUYECKOW PEAKIUN.

[lon HOBBIM YyrjOM 3peHuss B mpeaMeTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YYECHHBI Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOPETUUECKU Marepual M (PAKTOJOTHYECKHE CBEIEHUS O BEIIeCTBaX M
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» 00yYaromuMcs MPEJOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJOTMYECKUX MO3ULIUM,



riy0ke TMOHATh HMCTOPHYECKOE H3MEHeHHe (YHKIUH 3TOro 3akoHa — OT
o0o0m1aromIel 10 00BICHSIONICH U MPOTrHO3UPYIOIICH.

Ennnas cucrema 3HaHWK O BaXKHEWIMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBax M NPUMEHEHHH, a TAKKE€ O XMMUYECKHX PEAKIMAX, UX CYIIHOCTH M
3aKOHOMEPHOCTSIX TMpoTeKkaHusi jaomnosHsercs B kypcax 10 m 11 xkmaccos
AJIIEMEHTaMH COJIEP)KaHMs, HUMEIONIMMHU KYJbTYPOJOTUYECKUM U TMPHUKIATHON
XapakTep. OTHU 3HAHUSA CHOCOOCTBYIOT TOHHMAHHMIO B3aWMOCBSI3U XHUMUH C
JPYTMMHU HayKaMH, PACKPBIBAIOT €€ poOJib B ITO3HABATEIBHOW M MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHS K IIPOLECCY
TBOpYECTBA B O0JACTH TEOPUM U MPAKTHUUECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XWMHEH, KPUTUYECKHM OCMBICIMBATh WH(OPMALUIO H
OPUMEHATh €€ JJId TONOJIHEHUSI 3HAHUM, pEIICHUS WHTEJUIEKTYaJIbHbIX H
HKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENbCKUX 334a4d. B 1enom coaepkanue y4eOHOro
npenMera  «XUMUS»  JAHHOTO  YPOBHS  W3Y4Y€HUs  OpPUEHTUPOBAaHO  Ha
(dopMupoBaHUE y 0O0YyYaroImMXCs MHUPOBO33PEHUYECKOW OCHOBBI JJIi NMOHUMAHUSA
bunocockux MAEH, TaKUX KaK: MaTepUaJbHOE E€IUHCTBO HEOPTaHUYECKOTO H
OpraHUYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHHEM, [03HABAEMOCTb IIPUPOJHBIX SBICHUM MYTEM OSKCIIEPUMEHTAa U
pellieHus MPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHUYECKUX MpodiieM, a
TaKxe MpoOJeM COepeKEHUsT IHEPTETUYECKUX PECYPCOB, ChIPbsl, CO3/IaHNS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B miaHe pemieHus 3a1ad  BOCHMUTAHUS, PAa3BUTHS M COLMAIU3ALMU
oOy4arolmuxcs MNPUHATBIE MNPOTPaMMON MO XUMHUHM MOJIXOJbl K OMNPEICICHUIO
COJEpKaHUs M TOCTPOCHUSA NpeaMeTa IpeaycMaTpuBaloT  (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBHUM, HMEIOIMIMX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJOB JIESATEIBHOCTU: pEIIEHUs MpoOsieM, TMOUCKa, aHaau3a M
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCIIE0BATENbCKOM JEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUU
XUMUH.

B npakTuke mnpenojaBaHHs XUMUM Kak Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusl, TaK U HA YPOBHE CPEJIHET0 00IIEro 00pa3oBaHus, IIPU ONPECICHUN
COJIEPKATEIIbHOM XAPaKTEPUCTUKHU LEJIed W3Y4YEHUs NpeAMETa HalpaBJICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO MNPU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAayKHd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
NEATEIbHOCTH YE€JIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOWM KyJbTypbl. C
METOJAMYECKOW TOYKM 3pPEHHUsl TAaKOW MOAXOJA K OINPEACTICHHIO LeNel H3ydyeHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoriacHO JaHHOM TOYKE 3pEHUs TJIABHBIMHM LIEJIAIMH H3YyYEHHs MpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 xi1.) ssBasITOTCS:

o (opmMupoBaHME CHCTEMBl XHMWYECKMX 3HAHUW KakK BaKHEUIIEH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIC MOHATHUSA, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHHMAHHE CYLUIHOCTH JIOCTYIHBIX
0000IIeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AX [MO3HAHUS
BEIIECTB M XUMUYECKHX pEaKIUi, HEOOXOAUMBIX IJisi NPHUOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUMH,
UMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHOM KU3HY;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEILHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e301macHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTuM, copepxatenbHasi XapaKTepUCTUKA LeJIed U 3a/1ad U3y4eHUs
IIpeIMETa B IPOrpaMMe 10 XMMHUHM YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH
C HOBBIMU IIPUOPUTETAMU B CHCTEME cpelHero oduiero odpazoBanus. Cerogs B
NpenoJaBaHUM XWMHUHM B  OOJIbIIEH CTENEHUW OTHAETCA  IPEANOYTEHHE
IPaKTUYECKOH KOMIIOHEHTE COJEpKaHHsl OO0ydeHHs, OpPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00II€e00pa30BaTEIbHON OpraHU3alvy, BIAACIOLIEr0 HE
HAaOOpOM 3HaHUM, a (YHKUMOHAJIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMH aKTHBHOTO IOJIYYEHHS 3HAHUU U NPUMEHEHHUS UX B PEaIbHOU KU3HU
JUTSl peLIEHUs TPAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MNpu H3yYEHUU MpeaMeTa «XUMHUS» JTOMUHUPYIOIIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKe LENH U 3a]auu, KakK:

ajanranus o0y4aronMxcsl K yCIOBUSIM JMHAMUYHO pPa3BUBAIOIIETOCS MUPA,
GopMUpOBaHHE  HUHTEIUJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pELICHU B KOHKPETHBIX XKU3HEHHBIX CUTYallUsiX, CB3AHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

dbopmMupoBaHre y OOyYalOMMXCS  KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHUBEPCAJbHOE 3HAUYEHUE [JIs1 PaA3JIMYHBIX BHJIOB
NEeSATEIbHOCTH: pElIeHus MpoOJieM, MOUCKa, aHaluu3a U 00paboTKu MH(pOpMALINH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs: OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMAET
BAXHOE MECTO B IIO3HAHMM XHWMHH, a TakXKe Ui OLUEHKH C IO3ULHN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB W XHUMHUYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEM 00yYaromUXCs: CIOCOOHOCTH CaMOCTOSITEILHO ITPUOOPETATh HOBBIE
3HAHUS MO0 XMMHUHU B COOTBETCTBUH C )KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpPEMEHHbIC MH(OPMAIIMOHHBIC TEXHOJOTHH JJIs MMOWCKA M aHajiu3a Y4eOHOH U
HAyYHO-TIOMYJISIPHOM HH(DOPMAITUH XHMHYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJIMMBbI, B YaCTHOCTH, TPHU IUIAHUPOBAHWU U TMPOBEACHUH XUMHYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHUE y OOydJaromuxcsa YOeKAEHHOCTH B T'yMaHHCTHYECKOU
HaIpPaBJICHHOCTH XWUMHH, €€ BaXKHOM POJIM B PEIICHUU TJIOOATBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOAHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOIICHUS K TPHUPOJEC M CBOEMY 3JI0pPOBBIO, a TaKKe NMPHOOPETEHHUS OTBITA
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUM JUIS TPUHATHS TPAMOTHBIX PCEIICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMUICCKUMHU SIBIICHUSIMU.

B yueOHOM miaHe cpeaHero ooOmero oOpa3oBaHUs MpeaMET «XUMUS»
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00sacTh «EcTecTBEeHHO-HAYYHBIC
PEIMETBD.

OO611ee Ynciio 4acoB, OTBEIEHHBIX JJIsl U3YyUEHUS XUMUU, HA 0a30BOM YPOBHE
cpeaHero obiero oopazoBaHus, cocrapisieT 68 daco: B 10 kiacce — 34 ygaca (1
yac B Heento0), B 11 kmacce — 34 gaca (1 gac B Heemio).

COAEPKAHUE OBYUEHUSA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYEeCKON XUMHH

[Ipenmer opraHnYecKoOr XUMHUM: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
IOJIyYEeHUH HOBBIX BEIIECTB M MATEPUATIOB. Te€OopHsi CTPOEHUS OPTaHUYECKUX
coenunenuii A. M. bytieposa, e€ ocHOBHBIE MOJI0KeHUA. CTPYKTypHBIEC (DOPMYJIBI
OpPraHMYeCcKuXx BewecTtB. [omonorus, wu3omepus. XHUMUYECKas CBS3b B
OPraHMYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3HU.

[IpeacraBnenne o kiaccupuUKaIMi OpraHUYECKUX BemecTB. HomeHkmaTypa
OpraHWYECKUX COEAMHEHUN (CUCTEMaThyecKkas) ¢ TpUBUAJIbHBIC Ha3BaHUs
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPIraHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBICE METOJbl HM3YyYE€HUS BEHIECTB M HX IMPEBPAIICHUN:
O3HaKOMJIEHHE ¢ oOpa3laMM OpPraHUYeCKUX BEIIECTB M MaTepuajlaMdM Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKHWX BEIECTB, HAOJIOJECHUE U
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 MPEBPALICHUIO OPraHUYECKUX BEILIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAaHUE U TOPEHHE).



YraeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKMM psAx. MeraH u 3TaH —
IpoCTEeiIlIne NPEACTABUTENN aJIKaHOB: (U3MYECKHE M XUMHYECKHE CBOMICTBa
(peakuuy 3aMeElIeHUs M TOPEHMs), HAXOXKIEHUE B NPUPOJE, MOJIy4YEHHUE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHI psii. DTUJIEH U MPOMUIEH —
NpOCTEHIlMe MPENCTaBUTENN AalIKeHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TAJOTEHUPOBAHHUSA, THApATallUM, OKUCJICHHUS W
HOJIMMEPU3ALINH ), IOTyUYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaaues-1,3 m metwiOyranueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOWCTBa (peakuus noaumepusauuu). [lomydeHue CHHTETHYECKOTrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMUECKUHN Psijl. ALIETUIICH
— MpPOCTEHIIMHA MPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XMMHYECKHE CBOWCTBA (peakUUu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THApaTalUH,
TOpPEHUs), OJYyYEHUE U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (QU3MYECKUE M XMMHUYECKHE CBOWCTBA
(peakiuu rajoreHUpOBAHHS U HUTPOBAHUS), MOIYYEHUE U TIPUMEHEHUE. 10/1yo:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  Ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUS), NOTYYeHue U npumeHenue. TOKCUYHOCTH
apeHoB. ['eHeTHYeckas CBSI3b MEXKIYy YIVIEBOJOPOJAAMH, IPUHAMICKALIUMHU K
Pa3JINYHBIM KJIACCaM.

[IpupoaHple MCTOYHUKHM YriaeBOAOPONOB. IIpuponHbIl ra3 W MONyTHBIE
He(dTauble Ta3pl. Hedpth n e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTu:
NEPErOHKa, KPEKUHT (TePMUYECKHM, KaTalIUTUYeCKHil), mnuposm3. IIpoaykTsi
nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOAYKTHI €T0 MepepadOTKH.

OKCNEpUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W HMX MPEBPALCHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMH IIacTMacC, Kay4YyKOB U PE3UHBI, KOJJIEKIIHU
«Hedpte» m  «Yromp», MOAEIUPOBAHME  MOJEKYJ]  YIVIEBOAOPOJOB U
rajJOreHONPOU3BOIHBIX, MPOBEACHNE NIPAKTUYECKON pabOThl: MOJyY€HHUE STUIICHA
Y U3YYEHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Boluucinenuss mo ypaBHEHMIO XHMMHYECKOM peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

Kuciaopoacoaepxaime opranudeckue coeAnHeHU

[IpenenbHble OJHOATOMHBIE CIUPTH. MeETaHOT M 3TaHON: CTPOEHHE,
¢usznyeckue M XHUMUYECKHME CBOMCTBA (peakuu C AaKTUBHBIMU METaJUIaAMH,
raJIOr€HOBOJOPOAAMH, TOPEHUE), NpPUMEHEHHE. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. [[eficTBHE MEeTaHOa ¥ 3TaHOJIa HA OPTaHU3M YEJI0BEKA.

MHoroatroMHble  CHUPTHL.  DTUJIEHTIIMKOIb M  T[JIMIEPUH: CTPOEHHE,




bu3nYecKkue W XUMHUYECKHE CBOMCTBA (B3aMMOJCUCTBUE CO IIEIOYHBIMU
MeTajulaMH, KaueCTBEHHas peakilds Ha MHOIroaToMHble cnupthl). [leficTBue Ha
opraHusM yenoBeka. [I[puMeHeHne riuiepruHa u STUICHTITUKOISL.

@DeHod: CTpPOCHHE MOJEKYJbl, (U3NYECKHE M XUMHUYECKHE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue genomna.

Anpperunpl U kemonvl. DopMmanblerui, AaueTalbAETU]: CTPOECHHE,
bu3MYecKue U XMUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIUH), TOTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ielibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHaAs U
YKCYCHasi KMCJIOTBI: CTpOEHHUE, (PU3MUECKHEe U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0rmue JUIsl Kiacca KUCIOT, peakius 3TepuuKaln), MOIydeHHEe U MPUMEHEHHE.
CreapuHOBasi M OJEUHOBAsl KUCJIOTHl KaK MPEICTaBUTEIN BBICIIUX KapOOHOBBIX
KHCJIOT. MbLTa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOILIEE IEHCTBHUE.

Cnoxnble »GUpPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uaponus
cinoxHbIX hupoB. XKupsel. I'naponus xupos. [Ipumenenue xupoB. buomornueckas
POJIb KHUPOB.

YraeBoawl: coctaB, Kiaccupukaus ~— yrjieBogoB  (MOHO-, [JU- W
nosicaxapubl). ['oko3a — npocTelmmii MOHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYNbI, (U3MUYECKMEe U XMMHYECKHE CBOMCTBa (B3aUMOJEHMCTBHE  C
runpokcuiom Meau(ll), okuciaenne ammuadHbM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpO’KEHHE TIIIOKO3bl), HAXOXKICHHE B NPHUPOAE, NPUMEHEHHE,
ounonorunyeckas poisib. Porocunres. pykTo3a Kak H30MEP IITFOKO3bI.

Kpaxman u nemnonosa Kak npupoasslie noaumepsl. CTpoeHHe Kpaxmana U
nemnono3bl.  du3nueckue M XMMHUYECKHME CBOMCTBAa Kpaxmana (THApOJIu3,
KaueCTBEHHAs PEAKIIMSI C HOJOM).

OKCHEpPUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W MX MPEBpPALCHUMN:
pOBeJCHUE, HAOJIOJEHUE U OINHCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CHHUPTOB, KAaUECTBEHHbIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TAHOJIA
okcugoMm Menu(Il)), MHOroaTrOMHbIX CHUPTOB (B3aUMOACHCTBUE TIULEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumosaeilcTBue Kpaxmajaa C HOJIOM),
MPOBEICHNUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaumn.

Bbluucinenuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTA PEAKLUMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MPOTYKTOB PEAKIUN).

A30TcozepKaluye OpraHn4eCKue COEANHEHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHUYeCKue coeluHeHus. Puznueckue
YU XMMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha IpHUMeEpe IMiuHa). buosnoruueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kKak NOpHUpPOAHBIE BBICOKOMOJEKYJSIpHBIE coeauHeHus. llepBuunas,
BTOpPUYHAs W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEIKOB:



TUAPOJIH3, ICHATYPAIHs, KAYSCTBEHHBIC PEAKIINK Ha OSJIKH.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHMS BEIIECTB M HUX MpEeBpalleHUl:
HaOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OEIKOB MpH
HarpeBaHWUM, [IBETHBIC PEaKIIUU OCITKOB.

BrbicokoMouieKkyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHSI XUMHH BBICOKOMOJICKYJIIPHBIX COCAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOIUMEPU3ALUHU, CPEIHSIST MOJICKYJISIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUN —
MTOJIMMEPHU3AIIHS ¥ TIOJTUKOHACHCAITHSI.

OKCNEPUMEHTAIBHBIE METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpAIICHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexXnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3ed MPU U3YyYEHUU OPTaHUYECKOW XUMHH B
10 kjacce OCYIIECTBIAETCS 4Yepe3 MCIOJIb30BAHME KaK OONIMX EeCTECTBEHHO-
HAyYHBIX TOHSTHM, TaK W TMOHSATUH, SBISIOMIMXCA CUCTEMHBIMH JJISI OTACIIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIE MOHATHS: SBJIICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KJIacCU(PUKaLUs, MEPUOAUIYHOCTh, HAOIIIOJICHHE,
U3MEpPEHUE, HIKCIIEPUMEHT, MOJICTUPOBAHHE.

®duzuka: wMaTepus, DJHEpPrus, Macca, aToM, OJJEKTPOH, MOJICKYJIa,
DHEPreTUYECKUM ypOBEHb, BEILIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHHE
BEIECTBA, (PU3UYCCKUE BEJTMIMHBI U CIMHUIIBI UX H3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OMOJIOTMUECKH aKTHUBHBIE BemecTBa (OENKH, YTIEBOABI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, TOJIE3HBIE UCKOMAEMbIC, TOTLTUBO,
pecypchl.

TexHonOTHsA: THIIEBbIC TMPOAYKTHI, OCHOBBI PAIMOHATLHOTO MHTAHUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHbIE M KOCMETHUECKHE MperapaThl, MaTepHaIbl U3
MCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KUIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI XUMUHU

XUMUYECKH 37eMeHT. AToM. Snpo aroma, HW30TOMNBI. JJIEKTPOHHAS
000JI0YKa. DHEPreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHns JJIEKTPOHOB MO OpOUTAISIM B aTomax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(PHUTYpaIHsi aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB



J. . MenaeneeBa. CBsi3b NepuoanyecKkoro 3akoHa u Ilepruoanyeckoi cucTemsl
xumuueckux aiemeHtoB JI. Y. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTBIX U CJIOXKHBIX BEUIECTB MO TpynmaM U IEPUOAAM.
3Ha4YeHHE MTEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKHU.

CrpoeHue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbI XMMHYECKOW CBSI3U
(koBaJIeHTHasi HEMOJISIpHAsh W TOJIApHAs, MOHHAs, MeTaJindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHOM XHMHYECKOW cBsi3u (OOMEHHBIH U  JIOHOPHO-
aKkUenTopHslil). BomopomHas cBsi3b. BaneHTHOCTb. OJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. OHbI: KATUOHBI U AaHUOHBI.

BemecrBa MOJIEKYJISIpHOTO M HEMOJEKYJSIPHOIO  CTPOCHHUS.  3aKOH
IIOCTOSIHCTBA COCTaBA BEIECTBA. THIIBI KPUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PEIIETKHU.

[lonaTtne 0 aucnepcHbIX cucrteMmax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIUHEHNN. Howmenxknatypa
HEOPraHUYECKUX BeElIeCTB. I'eHeTnuyeckas CBsA3b HEOPraHMYECKUX BEILECTB,
IIPUHAJICKANIUX K Pa3JIMYHbIM KJIaccaMm.

Xumuueckas — peakuud. Kimaccupukanmss XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XMMHUHU. 3aKOH COXPAaHEHMS MAacCChl BEILECTB,
3aKOH COXPAaHEHUS U MPEBPALEHUS JHEPTUN NP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakimu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (PakTtopoB. OOpaTuMbIe
peakiuu. XuUMHUYECKOE€ paBHOBecHe. DaKTOpbl, BIMAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTrueckas nucconnanus. CUiabHbIC U clladbie 1eKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHas, HEUTPaIbHAas, IEJIOYHAS.

OKHUCANTETBPHO-BOCCTAHOBUTENBHBIE PEAKIIUU.

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W HMX MPEBPALLCHUM:
neMoHcTpauus tadiun «llepuoanueckas cucreMa XUMHUYECKUX 3JieMeHTOB Jl. .
MenpeneeBay, U3ydeHHE MOJEIEH KPUCTANIMYECKUX PEIETOK, HAOJIOJEHHE U
ONMMCAHHUE JEMOHCTPALMOHHBIX U J1a0OPaTOPHBIX OMBITOB (Pa3/I0KEHUE MEPOKCHUIA
BOJIOPOJIa B PUCYTCTBUHU KAaTAJIN3aTOPA, ONPEACIICHUE CPEIbl PACTBOPOB BEILECTB
C TMOMOIIBI0 YHHUBEpPCAJIbHOIO HWHAMKATOpa, PEAKIUM HOHHOro OOMeHa),
MPOBEICHUE MTPAKTUUYECKON paboThl «BiusHue paznuuHbIX (PaKTOPOB HA CKOPOCTh
XMMHUYECKOU pEAKIIAN.

Pacuérnbie 3anaun.

Pacu€rel 10 ypaBHEHMAM XHMMYECKHX pPEaKIud, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHl C HCIOJb30BAHUEM IIOHATHUS «MaCCOBAs
JIOJIs1 BEILIECTBAY.

Heoprannueckass xumus

Hemerannel. Ilonoxxkenne HemerauioB B Ilepuomudeckont  cucrteme
xuMuueckux siemeHtoB J[. M. MeHneneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.



®duznyeckre CBONCTBA HEMETALIOB. AJUIOTPONHMS HEMETaUIOB (Ha HIpUMEpe
KHCJI0poaa, cephl, hochopa u yriaepoaa).

XYUMHYECKHE CBOMCTBA BAa)XKHEHIIMX HEMETAIOB (TaJIOT€HOB, CEPbI, a30Ta,
dochopa, yrmepoma W KpeMHHUS) W WX COCAMHCHHH  (OKCHJIOB,
KHCIIOPOJCOIEPKAIINUX KUCIIOT, BOJOPOAHBIX COETUHEHH ).

[IprMeHeHnEe BAXKHENIIIMX HEMETAIUIOB U UX COCTMHEHU.

Meramnel. Ilonoxenne meramnoB B Ilepuogndeckor cuCTEME XHUMHYECKHUX
anemenToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOoB MeTajuioB. O0mue gusnyeckue cBorcTBa MeTauioB. CruiaBbl METaJUIOB.
DIEKTPOXUMHUYECKUN DS HAMIPSYKEHU METAJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUINMX METAUIOB (HATpUM, Kajluil, KablIHUM,
MarHui, allfOMUHUH, [IMHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUH.

OO6mume cnocoObl monyyeHus MetauioB. IIpuMmeHeHne meTamioB B OBITY H
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W HMX MPEBPALLCHUMN:
U3y4eHHE KOJUIeKIUUn «MeTamibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PELICHHUE
HKCIIEPUMEHTAJIBHBIX 3a7a4, HAOJIOJIEHWE M ONHCAHHE JAEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBUE THAPOKCHIA ATIOMUHHUSA C PACTBOPAMHU
KHCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIMY Ha KATUOHBI METAJIIOB).

Pacuérnble 3anaun.

Pacuérel maccel BemiecTBa MM 00BbEMa ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEILECTBA, Macce WU OOBEMY OJHOIO W3 YYACTBYIOLIMX B PEAKUWU BEIIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MIPOJYKTOB PEAKIMH, €CIIU OJTHO
U3 BEUIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xuMum B oOecrieyeHUH KOJOTHYECKOM, YHEPreTHUEeCKON U IHIIECBOM
0e30MacHOCTH, Pa3BUTHUM MeAUIUHBL. [lOHATHE O HaydHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUI.

[IpeacraBnenuss 00 OOHMMX HAay4YHBIX TMPUHIMIIAX TPOMBIITUIEHHOTO
MOJTYYEHHS BaXKHEUIIINX BEIIECTB.

UYenoBek B MHpe BELIECTB M MATEPUANIOB: BaXXHEHIIME CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKLIMOHHBIE MaTepHaibl, KpPAacCKH, CTEKJIO, KEepaMHKa,
MaTepuaibl sl DJIEKTPOHUKHA, HAHOMATEpHaJbl, OPraHUYECKUE U MHHEPAIbHBIC
yaoOpeHwusl.

Xumusi ¥ 3J0pOBbE YEJIOBEKA: IMpaBWJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia 0€30MacHOTO HCIOIb30BaHUs MpenapaToB ObITOBON XMMHU
B IOBCEIHEBHOM KM3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed NpU  HM3y4YeHHH OO0med u
HEOpraHW4ecKol xumuu B 11 kiacce oCylecTBIsSE€TCS Yepe3 UCIOIb30BAHUE Kak
OOIMX EeCTECTBCHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHSTHHA, SBISIOIIMXCS
CUCTEMHBIMH JIJI OTAENBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmme ecTeCTBEeHHO-HAyYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kiaccudukaiusa, TMNepPUOJUYHOCTh, HAOJI0JACHHE,
AKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPECHUE, SBJICHHUE.

dwusuka: Matepus, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBa, (DU3MUECKHUE BEIMYMHBI U €IUHUIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusa: kneTka, oOpraHumsM, JKOCHUCTEMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BUTAMHHBI, 0OMEH BEILIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE TOPOIBI, TOJE3HBIE UCKOMAaeMbIe, TOILTUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJUIyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEpPUANIOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, THIIEBas
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHUX IMpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUasIoOB,
3JIEKTPOHHASI TPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VYJIBTATHI OCBOEHUA [TPOI'PAMMEI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiaumBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOyYarONIMMHUCSL TMPOTpaMM CpelHero ooOiero oOpa3oBaHus (JIMYHOCTHBIM,
METaNnpeIMETHBIM M  TpeAMEeTHbIM). HaydHo-MeTonuueckoil OCHOBOM  Jis
pa3pabOTKH TJIAHUPYEMBIX PE3YIbTATOB OCBOCHUS MPOTrpaMM CPEIHETro OOIIEro
00pa30BaHUs SIBIISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIN MOIXO.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUSI IpeAMeTa «XHUMHS» Ha YPOBHE CPEIIHETO
o01iero oOGpa3oBaHus BBIJEICHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCUUCKON TPaKIaHCKONW HWIESHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJIMYue MOTUBAIUU K 00yUEHHUIO;

1[eJICHANPAaBJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KITFOUEBBIX IIEHHOCTEW U MCTOPUUECKHUX TPAJAUIHKN 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJACTBOBATHCS B CBOECH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPHUCYIIUMU 11€JTOCTHOMN
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJU4Yue MPaBOCO3HAHUS IKOJOTHUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH )KU3HEHHbBIE ILJIaHBI.

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMeTra «XUMHUSD JOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIHUTATEIHLHOM JEATETLHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COIUOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU



U HJealaMHd POCCHICKOT0 Tpa)KAAaHCKOTO OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU U TpaBWIAMU  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAaHOBJICHUS JIMYHOCTH
O0yJarOITIXCsl.

JInyHOCTHBIE pPE3yibTaThl OCBOCHHUSI TpeAMeTa «XHUMHUS» OTpaxkaroT
c(hOpPMHPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON ACATEIHHOCTH
0OydJaromuxcs 1Mo peaanu3aiuy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHMS

OCO3HaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKCHHS K 3aKOHY U IIPABOTIOPSJIKY;

NpEeACTaBICHUS O COLMAJBbHBIX HOpPMax M TpaBUJIaX MEKIMYHOCTHBIX
OTHOUIIEHUW B KOJUIEKTHBE;TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESATEIBHOCTH
MPU CO3/IaHUM Y4EOHBIX MPOEKTOB, PEIICHUU y4€OHBIX W MO3HABATEIbHBIX 3aj1ad,
BBITIOJTHEHUU XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TNPUHUMATh MOTHUBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIHU3E PA3IMYHbBIX BUJIOB YU€OHOH 1eATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMSA:

IEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBECHHOM XHUMUU;

YBOKEHHUSI K TIPOIIECCY TBOpUYECTBA B OO0JACTH TEOPUM U MPAKTUYECKOTO
MPUMEHEHUSI XMUMUU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TMOJIYYEHHH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOU OTEUECTBEHHOMU
XHUMUH,

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CITOCOOHOCTH OIIEHUBATh CUTYyallMU, CBSI3aHHBIC C XUMUYECKUMU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEIAEHUE M IOCTYNKH CBOUX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3THUX
MOCTYTIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 3I0poBoro © Oe3omacHOro oOpa3a IKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DH3WYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHns mpaBuil 0€30MacHOro OOpallleHus € BELECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOH JAEATEIHLHOCTH;

MOHMMAHUSl [IEHHOCTH TMPaBWI WHAUBUIYAJIbHOTO M  KOJUIEKTUBHOTO



0€30MacHOro MOBEACHUS B CUTYAIIMIX, YIPOKAIOMINX 3J0POBbIO U YKU3HU JIFOAEH;

OCO3HAHMsI TOCJICICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YIOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHUSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BATEIIbCKOM
NEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOW, TBOPYECKOM M  JPYrUX BHJIAX
JIeSITEbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHUM NPaKTUYECKUX 3aj]ad
COITMAJILHOM HAaIpaBJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);HHTepeca K
MPAKTUIECKOMY U3YUYEHHUIO TTpodeccuii pa3TuyHOro po/ia, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HAHUU 10 XUMUU;

YBOKEHUSI K TPYAY, JIOJAM TpyAa U pe3ysibTaTaM TPYJOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MHAMBUIYATbLHON TPACKTOPUU
oOpazoBaHus, Oyaymiedl npodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUH, HHTEPECOB U
oTpeOHOCTEH 00IIeCTBa;

6) ’K0JIOrHYeCcKOro BOCIUTAHUS

AKOJIOTUYECKU II€JIeCO00pa3HOT0 OTHOIICHUS K MPHUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUS KU3HU HAa 3€MIIE;

MMOHMMAaHUsl TJI00AbHOTO XapakTepa JKOJIOTUYECKUX MpoOJeM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOTHON U COUUAIBHOM CPEBI;

OCO3HaHMUSI HEOOXOJAMMOCTH UCIIOJB30BAHUSL JOCTHKECHUM XUMUU IS
pELICHUST BOMPOCOB PALMOHAIBHOTO MPUPOIOIIOIB30BAHHUS;

AKTUBHOTO HEINPUATHUS JEUCTBUM, NPUHOCAIIMX BPEH  OKPYKAIOUIEH
MPUPOTHON Cpelie, YMEHHUS MPOTHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPETOTBpAIaTh UX;

HaJIMYUs Pa3BUTOTO SKOJOTUYECKOTO MBIIIJIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATENbHOCTH AKOJIOTHYECKOMN HaIlpaBIICHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEJIBLHOW, KOMMYHHKATHUBHOW M COLMAIBHOU
MPaKTUKE, CIIOCOOHOCTH ¢ YMEHHUS aKTHUBHO MPOTHBOCTOSATH HUJCOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKH U OOIIECTBEHHON NIPAKTUKH,

MOHUMaHUs CchenuUKH XUMHH KaK HayKd, OCO3HaHHUS €€ pOJu B
(GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIICHUS, CO3JIaHUM IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUPE KaK O €IWHCTBE MPUPOABI M YeJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOo0JIeM COXpPaHCHHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIIEHHOCTH B  0CO0OM 3HAYUMOCTH XUMHUHU JUII COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HAIPABJICHHOCTH U BAXHOW pOJHA B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, pEHIEHUHU TT100aIbHBIX MPOOIEM



YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, JHEPIETUYECKOW, MUIIEBON U
HKOJIOTUYECKOM O€3011aCHOCTH, B Pa3BUTUHU MEIULMHBI, OOECIIEUYEHUM YCIOBHM
YCIIEIIHOTO TpyAda M SKOJOTMYECKH KOM(MOPTHOM KHU3HU KaXIOrO0 4JieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH: TIOHUMAHMS CYIIHOCTH METOJIOB
MO3HAHUSA,  HUCIOJIb3YEMBIX B  €CTECTBEHHBIX  HAayKaX,  CIOCOOHOCTH
UCIIOJIb30BAThIIONyUYaEMble 3HAHUS JJI1  aHaiau3a U OOBSICHEHMs SIBICHUN
OKPYXAIOLIEro MHpa M MNPOUCXOLANMX B HEM HW3MEHEHUH, YMEHHMs JelaTh
00OCHOBaHHBIE 3aKIIOYCHUSI HAOCHOBE HAYYHBIX ()aKTOB U MMEIOIIMXCS TAaHHBIX C
LEJIBIO TIOJIYYEHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUA IS
pelieHust Ipo6ieM B peajbHBIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K II03HAHUIO U UCCIIEN0BATEIILCKON IEATEIILHOCTH;

TOTOBHOCTU U  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMU MMOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTSIM TpyJla B pa3M4HbIX cepax MpodhecCuOHaIbHON
NEATEIIBHOCTH.

METANIPEJMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHMSI yU€OHOTO IMpenMera «XUMUs» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaroIIHUXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAyYHbIE MOHSATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4yHOM KapTUHBI MHpa M cHenupuKy METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIUsl, sIBJICHHUE,
IPOLECC, CUCTEMA, HAyYHBIH (pakT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCCIAeAOBaHNe, HAOII0IEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

yHHUBEpcajbHble yueOHbIE NEHCTBUS (IIO3HABaTeNIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreunBaroye dbopmupoBaHue (YHKIMOHATIBHOM
TPaMOTHOCTH U COIIMATTLHOM KOMITETEHITNH 00YJarOIIUXCS;
CIIOCOOHOCTb oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B TIO3HABATEIILHOM U COLIMAIIBHOM MPAKTHKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJanenue YHHBEPCATbHBIMH yueOHbIMH NMO3HABATEJbHBIMH
AEHUCTBUSIMM:

1) 6a30Bble JIoTHYeCcCKHe JeliCTBH:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MNpoOJEMYy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;



OoNpCACIITL HCJIIN ACATCIBbHOCTH, 3ajlaBasd IIapaMCTpbl W KPUTCPHUHU HUX
AOCTHXKCHHA, COOTHOCUTD PE3YJIbTAThl ACATCIIBHOCTHU C ITOCTABJICHHBIMHU LICJIAAMU;

HCIIOJIB30BATH IIPpU OCBOCHHUU 3HAHUU HpI/IéMBI JOTMYCCKOI'O MBIINIJICHUS —
BBIACIIATE XApPAKTCPHBIC ITPHU3HAKH MOHITUHA U yCTaHaBJIMBaTb HX B3aNMMOCB3b,

CIOJIB30BaTh COOTBETCTBYIOIIHME MOHATHUS JJIsI OOBSICHEHUS OTIACIBHBIX (PaKTOB H
SIBIICHUI;

BBIOMPATh OCHOBAaHWUS W KPUTEPHH I KIACCH(PUKAIMK BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUYECKUE paCCyXJeHUs (MHAYKTUBHBIC, JACHYKTUBHBIC, TIO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH WM NPOTUBOPEUUS B PACCMATPUBAEMBIX
ABJICHUAX, OPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSATH B MPOIIECCE TTO3HAHUS, UCTIOIb3YyEeMbI€ B XUMUKM CUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBLIBATH MOJICIIbHBIE TTPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XHUMHYecKas QopMyia, YpaBHEHHE XHUMHYECKOMU
peakiuu — MpU PEHICHUU Y4eOHBIX MO3HABATENBHBIX W MPAKTHUUYECKUX 3ajiad,
MPUMEHSITh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS JJIsl BBISBICHUSI XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIINMN.

2) 0a30BbIe HCCJIE0BATEIbCKHE AeliCTBHUA:

BJIQJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKkuuu;

dbopMyIUpOBATH 1IEIH U 3a/1a4U UCCIICI0BaHUs, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSATENTHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (POPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIaJICTh HABBIKAMHM CAaMOCTOSITEJILHOTO IUJIAHUPOBAHHUS W  MPOBEACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOIIOJATh 32 XOAO0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMYIUpOBAThH
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTABJISITh 0OOCHOBAaHHBIN OTYET O MPOJIETaHHON padoTe;

MpUoOpeTaTh OMNBIT YYEHUYECKOW KCCIIEAOBATEIbCKOM UM MPOCKTHOU
JESATEIbHOCTH, TPOSIBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIIEHUS MNPAKTUYECKUX 3a/laydy, IMPUMEHEHUIO Pa3InYHbIX
METOJI0OB TTO3HAHMSI.

3) pa6ora c undgopmanmei:

OPUEHTUPOBAThCA B PaA3IMUHBIX MCTOYHUKAX wuHPopManuu (HaAy4dHO-
MONyJISIpHAsl JIMTepaTypa XHUMHYECKOTO COACP)KaHMS, CIPABOYHBIE IOCOOMS,
pecypcbl MHTEpHETa), aHaMM3UpOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYMBOCTD;



(GopMyIUpOBaTh 3aMpPOChl U MPUMEHATH PA3IMYHbIE METOABI MPU TOUCKE U
orbope wuHbOpPMAIlUU, HEOOXOAUMOW JJIsI BBIMOJHEHUs] YYEOHBIX 3ajad
OIpENENEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTMH U PA3IUMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaJIbHYIO  (opMy  TIpencTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBbI, TAOIHIIbI, PUCYHKH U APYTHE);

UCIIOJb30BaTh HAYYHBIA S3bIK B KAdyeCTBE CpeICTBa Hpu paboTre ¢
XUMHUYECKON HMHpOpMAIMe: NPUMEHATh MEXIpeAMETHbIE (pU3ndecKue Hu
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, GOpMYITbl, a0OpeBUaTyphl, HOMEHKIIATYpY;

UCIOJb30BaTh W NPE0Opa3oBbIBaTh 3HAKOBO-CUMBOJUYECKHE CPEICTBA
HaIJISTHOCTH.

OBiaieHue YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMHU AeHCTBHAMM:

3aJ1aBaTh BOIPOCHI MO CYHIECTBY OOCYKJaeMOW TEMBbI B XOJ€ AUalIora W/Win
JUCKYCCUM,  BBICKA3bIBaTh  MJEU, (HOPMYIMpPOBaTH CBOM  IPEJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMS PEJI0KEHHOM 3a1a4H;

BBICTYNATh C NPE3EHTAalUEld pe3yJbTaTOB MO3HABATEIBHON JE€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIH COBMECTHO CO CBEPCTHUKAMU NP BBINOJHEHUN
XMMHYECKOTO 3KCIEPUMEHTA, MPAKTUUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluu Y4eOHOro npoekTa u (popMyarpoBaTh BHIBOJbI
10 Pe3yJbTaTaM MPOBEAEHHBIX HMCCICAOBAHUN IyTEM COIVIACOBAHMS IMO3HULIMKA B
X0J1€ 00CYXX/IeHUSI 1 00OMEHAa MHEHUSIMU.

OByaieHUe YHMBeEPCAJIbHBIMH PeryJIATUBHBIMU 1eCTBUSIMM:

CaMOCTOSATENIBHO IIJJAHUPOBATh W OCYIIECTBIISITH CBOK IO3HABATEIBHYIO
NEATEIbHOCTh, ONpenesass €€ Lead W 3aJayd, KOHTPOJIMPOBAaTh U IO MEpE
HEOOXOJAMMOCTA KOPPEKTHUPOBATHh MpeAjiaraéMblii adropuT™M JEHCTBUWA NpH
BBINIOJIHEHUH YYEOHBIX W HCCIEHOBATENIbCKUX 3ajlady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN crnoco0 HMX peleHuss ¢ YYETOM TMOJYYeHHUS HOBBIX 3HAHMUA O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb CBOEU JIESITEIbHOCTH HAa OCHOBE CaMOAaHaIU3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
11 KJTACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmias W HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOM  COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHPA, POJHM XUMHU B TO3HAHUU SIBIICHUU



npupoasl, B (POPMUPOBAHWUU MBINIUICHUS W  KyJIbTYPHl JMYHOCTH, €€
(GyHKIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM ISl pEeLICHUS! TPAKTUYECKUX 33124
U DKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPHUPOJAHOU
cpene;

BJIQJICHNE  CUCTEMOM  XHMMHYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE TMOHATUSA (XUMUYECKUU BJIEMEHT, aToM, W30ToM, s-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, WOH, MOJIEKYJd, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHAas, MOHHAsI, METAJUTMYECKAsl, BOJIOPOIHAS ), KPUCTAIIIMYECKAsl peIIETKaA,
TUMBl XUMHUYECKUX  pEaKLUHi, pacTBOpP, OBJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAST JUCCOUMAIMUSA, OKHCIUTENb, BOCCTAHOBHUTEIbL, CKOPOCTh
XUMHUUYECKON peakiuu, XMMHYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON JUccolManuu, nepuoandyeckui 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHHWs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YHEPTUH
IpU XMMHUYECKHX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHUI S3bIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHMUSI, JEKAllMe B OCHOBE IMOHMMAaHUS MPUYUHHOCTU U
CUCTEeMHOCTH XUMHWYECKUX SIBJICHUH, (haKTOJOTHUYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM UCIOJIb30BAaHUU BXKHEUIIINX HEOPTaHUYECKHUX
BEII[ECTB B OBITY U MPAKTUYECKOU IEATETLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIISITH XapaKTepHbIC TMPU3HAKU TMOHATHIA,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE TMOHATUS HPU
OMMCAaHUU HEOPraHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(hOPMHUPOBAHHOCTh YMEHHI MCMOJIB30BATh XUMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss (OpPMYJT BEIIECTB M  ypaBHEHUN  XUMHUYECKUX  PEAKIIHA,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblid ra3, YIVICKUCIBIA Ta3, aMMHaK, ramiéHas
W3BECTh, HETAIIEHASI U3BECTh, MUTHEBAs CO/IA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUI ONPENIECNATh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COEAMHEHHUSX Pa3IMYHOrO0 COCTaBa, BUJ XHUMUYECKOU
CBs3M (KOBaJIeHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOIHAS) B COCTUHEHUSAX, TUTT
KPUCTALUTAYECKON PEeIIETKH KOHKPETHOTO BeIlecTBa (aTOMHas, MOJIEKYJspHas,
WOHHAs, METAJTNYECKas), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTH YMEHHUM YCTaHABJIMBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB MO WX COCTAaBY K OMNPEACIEHHOMY KJaccy/Tpymre
COCIMHEHUN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJIbl, OKCUJIbI, OCHOBAHUSI,
KHUCJIOTBI, aM(OTEepHBbIE TUAPOKCU/IBI, COJIH);



c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICT MEPUOANIECKOro 3akoHa [l.
W. MenpneneeBa u IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJIeMeHTOB |—4 mepuonoB Ilepmoandeckoli CHCTEMBI
xumudeckux anementoB [[. M. MenneneeBa, ucmonb3yst TOHITHS «s-, p-, d-
AIEKTPOHHBIE opOuTtanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB M UX COCIUHECHHI
1o nepuoAaM u rpynmnam llepuoandeckoi CUCTEMbI XUMUYECKUX Ay1eMeHTOB []. .
Meneneena;

c(hOPMHUPOBAHHOCTh YMCHHHA  XapaKTepw3oBaTh (OMHUCHIBATH)  0OIIHE
XMMHUYECKUE CBOMCTBA HEOPTraHMYECKUX  BEIIECTB  Pa3IMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE TEHETUYECKOW CBS3U MEXKAY HEOPraHHMYECKUMH
BEILIECTBAMH C ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

c(hOpMUPOBAHHOCTh YMEHUSI KJIacCU(DUIIMPOBATh XUMUUYECKUE PEAKIUU 10
pPa3IMUHBIM TIPU3HAKaM (YHCIY W COCTABy PEarupyrolux BEHIECTB, TEILIOBOMY
abdexTy peaknuyd, U3MEHEHHUIO CTETICHEW OKHCICHUSI JIEMEHTOB, 00paTUMOCTU
peakiiy, y4acTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHMI COCTABJISTh YPAaBHEHUS PEAKIUA Pa3IMUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;

c(hOPMUPOBAHHOCTh YMEHUM TPOBOAUTH PEAKIMU, MOATBEPKIAOIINE
KauYeCTBEHHBI COCTAB pPAa3JIMUHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUW  pacKpbIBaTh CYIIHOCTh  OKHCJIMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO OajlaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
pEeakiuy OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHSI
B 3aBUCHUMOCTH OT BHeIIHero Bo3zaeicTsus (mpuniun Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTepu30BaThb XUMUUYECKUE MPOLECCHI,
JIeXkalMe B OCHOBE MPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCIOTHI, aMMHakKa, a
Takke CHOPMHUPOBAHHOCThH MPEACTABICHUM 00 OOIMMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOJUTH BBIUMCICHHUS C MCIOJb30BAHUEM
MOHATUSI «MaccoBas JI0Js BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHUHN Ta30B
MIPU XUMHYECKUX PEAKITUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM 00BEMY OJHOTO M3 YYACTBYIOUIUX B PEaKIUU



BEIIECTB, TEIIOBOTO 3¢ (eKTa pPeakiii Ha OCHOBE 3aKOHOB COXPAHEHUS MaCCHI
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH TIpaBUja MOJIb30BAHUS XUMUICCKOM
MOCYJIOM W JTabOpaTOpHBIM 00OPYIOBAaHWMEM, a Tak)Ke MpaBuiIa OOpaIIeHUS C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLMSIMH MO BBIIOJHEHHIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN
AKCHEPUMEHT (pa3lIoKEHHUE MEPOKCUIA BOJIOPOJia B MPUCYTCTBUU KaTaau3aTopa,
ONpENENCHUE CpEeIbl PpPacTBOPOB BEUIECTB C MOMOIIBI  YHHBEPCAIBHOIO
WHUKATOPa, BIAMSHUE Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM PEaKIIMH,
peakiy MOHHOTO OOMEHA, KaueCTBEHHbIC Peaklud Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
TeMaM «Metamey U «HeMeraymiel»y) B COOTBETCTBHH C TpaBUJIAMH TEXHUKH
0e30MacHOCTH MPU OOPAILEHUU C BEUIECTBAMU U JIa0OPAaTOPHBIM 000PYIOBAaHUEM,
MPEACTaBIATh PE3YJNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYyIUpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUYECKU AHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMAIUIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT U ApyTrux);

chOPMHUPOBAHHOCTh ~ yMEHHMH  cOOJIOJaTh  MpaBWia  AKOJOTUYECKU
1e71eco00pa3HOTO TOBEJICHUSI B OBITY W TPYIOBOW JEATEIBHOCTH B IEIAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKpYKalolled MNPUPOTHON Cpeibl, OCO3HABAThH
OIMACHOCTb BO3JICHCTBUS HA )KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cvpicnt mokasarens [IJIK, mosicHAT, Ha mnpuMepax CcrnocoObl YMEHBIICHUS U
MpeAOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIuXCsli ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHYECKUX SBJICHUM;

JUISL CHENBIX M CHA0OBUASIIUX OOY4YalOIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nms 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHHUE 10 - 11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudpoBbie)
Ne o/m Kontpoabnbie | IlpakTuueckue
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMHHU
bubnmoreka
Ctpoenne atomoB. [lepuoaudeckuii 3aKoH TOK htps://m.edsoo0.ru
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 8 1 Bubnuoreka
snemenToB JI. . Menneneena POUI https://resh.edu.ru
bubnmoreka
HOK https://m.edsoo.ru
Crpoenne Bemectsa. MHOrooopasue
1.2 p . p 14 1 Bbubnuoreka
BelecTB. PacTBOpsI PO https://resh.edu.ru
Bubnnoreka
LOK https://m.edsoo.ru
1.3 XUMHUUYECKUE PEAKIIUU 12 1 1 Bubnuoreka
POIII https://resh.edu.ru
Hroro no pazgeny 34
Pa3nen 2. Heopranuueckasi XuMust
Bubmnoreka
OK https://m.edsoo.ru
2.1 MeTtanisl 12 1 1
Bubnnoreka
POIII https://resh.edu.ru




Bubnnoreka

OK https://m.edsoo.ru
2.2 Hemeramsr 10 Bubnuoteka
POIII https://resh.edu.ru
Bubnuoreka
LOK https://m.edsoo.ru
73 CBs3b HEOPTAaHUYECKUX U OPTAaHUYECKHUX 5 Bu6miorexa
BCIIECCTB PDII https://resh.edu.ru
Uroro no pazneny 27
Pa3zpen 3. XuMus ¥ :KU3HL
Bubnnoreka
LOK https://m.edsoo.ru
3.1 XUMHUA U )KU3Hb 7 Bubnuoreka
PO https://resh.edu.ru
Hroro no pasneny 7
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI U1 YAEHUKA

» Xumus, 11 knacc/ Pynsutuc I'.E., ®enpaman @.I'., AKiinonepHoe 0011eCTBO

((H?)I[&TCJII)CTBO ((HpOCBGHlGHI/IG»

METOJUYECKHUE MATEPHUAJIBI IUI YUUTEJIA

OcHoBHas aUTEpaTypa

AdanacseBa M. H. Xumus. [Ipumepusie paboune nporpammel. [IpeamerHas
nuHus yueOHukoB I'. E. Pyasutuca, @©. I'. ®enpamana 10 — 11 kimacesr / M. H.

AdanacnreBa. — Mocksa: [Ipocsemienue, 2021. —48 c.;

I'apa. H. H. 3agaunuk ¢ «momomiaukom». 10 — 11 kiaccel: nocodbue ass
yuamuxcs obmeoopazosar. yupexaennii / H. H. I'apa, H. . 'abpycesa. —

Mockaa: IIpocsemenue, 2013. — 95 c.

Npanosa P. I'. Xumus. [Tporpamma it 8 — 11 kitaccoB 001ieodpasonar.
yupexzaenuii / P. I'. UBanosa, A. C. Kopouenko. ['yMaHnuTapHslil u3z. LeHTp

BJIAZIOC, 2014. - 95 c.;

Koznosa B. B. ®ynnamenTanbHoe sapo conepxanus oomiero oopazopanus / B.



B. Kosznosa, A. M. KonnakoBa. — Mockga: [Ipocsemienue, 2011. —79 c.;

Pymsutuc I'. E. Xumus. 10 kmacc. YueOHUK a1 0011€00pa3oBar. yapexacHui /
I'. E. Pynsutuc, ®@. I'. ®enpaman. — 4-e uza. — Mocksa: [Ipocsemenue, 2016. —

224 c. : un.;

Pymsutuc I'. E. Xumus. 11 kinacc. YueOHuk jy1s o01ieo0pa3oBar. yapexaeHuit /
I'. K. Pynzutuc, ®. I'. ®enpaman. — 3-e uza. — Mocksa: [Ipocsenmenne, 2016. —

224 c. : ni.

Meroauueckas 1ureparypa

Acanoga JI. U. Texnonornueckue kaptol (Metogudeckoe nmocooue) / JI. H.

AcanoBa. — Mocksa: [Ipocsemienne, 2011, - 112 c.;

I'aneesa H. JI. KaproTeka pa3BuBaromuX 3a1aHUM AJIsI KOJIBHOTO Kypca XUMUMU.
Metoauueckoe nmocodue sl yuuTesied XuMUM 10 peaau3aiuu TpeboBaHui
®I'OC k MeTanpeIMeTHBIM U TUYHOCTHBIM pe3ynbTaTaM. Texnonorus UCY /]
Kak pecypc peanuzamuu TpedoBanuit ®I'OC / H. JI. T'aneena, I'. I'. JIsicoBa. —

Mocksa: 5 3a 3Hanms, 2015. — 64 c.;



["apa H. H. Xumus: ypoku B 10 knacce: nocobue ais yuurens / H. H. I'apa. —

Mocksa: [Ipocsemenue, 2014. — 127 c.;

I'apa H. H. Xumus: ypoku B 11 kiacce: mocodue ajs yautens / H. H. T'apa. —

Mocksa: IIpoceemenue, 2014. — 127 c.;

HopoubkuH B. H. Xumus. EI'D. Paznen «Heoprannueckas xumusi». 10 — 11
KJaccel. TpeHupoBOYHas TETpaib. Y4eOHO — MeToudeckoe nocooue / B. H.
HoponbkuH, A. I'. bepexnas, T. B. Caxuea, B. A. ®eBpaneBa. — Mockaa:

Jlernown, 201. — 65 c.;

3arpanuynas H. A. JluarHocTrka MeTanpeIMEeTHBIX pe3yIbTaTOB MpU 00yUECHUHU
XUMUU B OCHOBHOM 1ikoie. [Tocobue pis yuurtens / H. A. 3arpanuynas, E. B.

MupenkoBa. — MockBa: Pycckoe cinoBo — yueonuk, 2020. — 124 c.;

Kazannes 10. H. Xumus. «kKonctpykrop» Tekymiero kontposst. 10 kiacc
(mocobue nns yuurens) / FO. H. Ka3zannes. — Mocksa: Benrana — I'pag, 2011. —

84 c.;

[TyTs B podeccuto. llIkompHBIE HCCIETOBATENBCKHE TPOCKTHI TT0 XuMun / [A. A.
Kapmoga]; moa. pen. A. A. Kapuosoii. — Cn6.: U3gatensctBo C. — [leTep0. yH —

Ta, 2020. — 234 c., nn.;



Paneuxuit A. M. Xumus. Junaktudeckuit Mmatepuan. 10 — 11 kimaccrl: mocooue

JUISL yauTelen obmeodpaszoBart. yupexaenuii / A. M. Papenkuii. — Mockaa:

IIpocsemenue, 2011. — 127 c.

Teopus u mpakTUKa TMCTaHIIMOHHOTO O0yUYeHHUs: ydeOHOe mocoOue Jist By30B /

[E. C. ITonat u ap.]; mox pex. E. C. Ilonar. — Mocka: U3patensctBo FOpuitT,

2020. —-434 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1) http://www.dutum.narod.ru/element/elem00.htm (Pacckassr 00
AJIIeMEHTax)

2) http://www.hemi.nsu.ru/ (OCHOBBI XMUMHH. DIIEKTPOHHBIN YICOHUK)
3) http://www.himhelp.ru/ (ITonnasiii Kypc Xumun)

4) http://chemi.org.ru/ (YueOHUK XUMUN)

5) http://home.uic.tula.ru/~zanchem/ (3anumarenbHast XuMus)

6) http://hemi.wallst.ru/ (Xumusi. O6pa3oBaTenbHbIN CAaUT A5
IITKOJIbHUKOB)
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7) http://chemistry.narod.ru/ (Mup xumun)


http://www.dutum.narod.ru/element/elem00.htm
http://www.hemi.nsu.ru/
http://www.himhelp.ru/
http://chemi.org.ru/
http://home.uic.tula.ru/~zanchem/
http://hemi.wallst.ru/
http://chemistry.narod.ru/

8) http://www.alhimikov.net/ (ITone3nas nadopmarus mo XUMmM)

9) http://www.xumuk.ru/ (XuMuK.ru - caliT 0 XuMuu.


http://www.alhimikov.net/
http://www.xumuk.ru/




