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HOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1o XuMHM Ha ypOBHE CpeHero oOuiero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanpbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuun B Poccuiickoi
®denepanuny», TpeOOBaHMW K pe3yiabraraM OCBOEHHUS denepalbHOl  00pa3oBaTeIbHOMN
nporpammel cpennero odmiero oopazoanus (OOII COO), npeacraBienusix B DegepanibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctaHmapte COO, ¢ yuérom Konmemnmuu mpemnogaBaHus
yueOHOro mnpeamera «XuMus» B 00pa3oBaTelbHBIX opranusanusx Poccuiickoii deneparum,
peaTu3yroNX OCHOBHBIC 00pa30BaTelIbHBIE MPOTPAMMBI, 1 OCHOBHBIX TOJIoKeHUH «CTparerun
pa3Butus BocniuTanus B Poccuiickort ®deaeparuu Ha nepuoy ao 2025 roma» (Pacmopsikxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3palOTKe MNpOrpaMMmbl MO XHMHUU, K OMNPEICICHHUIO O0O0IIen
cTpareruu oO0y4yeHus, BOCIUTAHUS U Pa3BUTHS 00ydarolUMXcs CpeICTBaMKU y4eOHOro mpeaMera
«Xumus» g 10—-11 kimaccoB Ha 0a30BOM YPOBHE COCTABWIIM KOHIIETITYaJbHBIE MOJOXKEHUS
dI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIeH, colepKaHUs, pe3yJIbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MMOJATOTOBKH BBIITYCKHHUKOB.

XuMuueckoe oOpa3oBaHUE, IMOJIy4aeMO€  BBITYCKHUKaMU  00IIeo0pa3oBaTesbHON
OpraHu3alliM, SBIAETCS HEOThEMJIEMOM 4YacThi0 HUX o0pa3oBaHHOCTH. OHO  CIYKUT
3aBEPIIAOIIMNM ITAlOM pealii3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[EHHOCTEH, MPUCYIIUX [EJTOCTHOM CHUCTEME XHWMHYECKOro O0O0pa3oBaHHs. OTH IIEHHOCTH
KacaroTCsl MO3HAHMS 3aKOHOB MPHUPObI, (OPMHUPOBAHUS MHPOBO33PEHHSI U OOIIEH KyJIbTypbl
YeJIoBeKa, a TaKXKe OKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
npupoaHou cpene. Peanusyerca xumudeckoe o0pa3oBaHre 00ydaroIIMXCsl HA YPOBHE CPEIHETO
o011ero 00pa3oBaHus CPEeICTBAMHU yu4eOHOTO MpeaMeTa « XUMHUsD, COACpKAHUE U MOCTPOCHUE
KOTOPOTO OIpPEACICHbl B MPOrpaMMe MO XUMHH C y4ETOM CHEHU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MO3HAHUU MIPUPOJIBI U B MaTEPUATBHOM >KU3HHU OOIIECTBA, a TAKKE C YUETOM OOITUX
1esael ¥ MPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHEro oOIIero
obOpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYyK UTPAaET 0COOYIO POJib B COBPEMEHHOM
[IMBUJIM3AIIMH, B CO3IaHUU HOBOW 0a3bl MarepuaibHOU KyabTypbl. OHa BHOCHT CBOMW BKJIaJ B
dbopMHUpoBaHUE PAIMOHATBHOTO HAYYHOTO MBIIIUICHHS], B CO3/IaHUE IIEJIOCTHOTO MPEICTABICHUS
00 OKpyXaroleM MUpPE KaK O €IMHCTBE MPHUPOBI U YEIOBEKa, KOTOPOe (GOPMUPYETCSI B XUMUHU
Ha OCHOBE NTOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MUPA, OCO3HAHUS B3AUMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOWCTBAMH U BO3MOKHBIMU OOJIACTIMU MTPUMEHEHUSI.

TecHo B3aUMOACHCTBYST C JPYTMMH €CTECTBEHHBIMH HayKaMH, XHUMHSl CTala
HEOTHhEMJIEMON YacThbl0 MHUPOBOM KYJIBTYypbl, HEOOXOIMMBIM YCIOBUEM YCIICUTHOTO Tpylda M
KU3HHM Kaxa0ro wieHa oOmiectBa. CoBpeMEeHHasi XMMUSI KaK HayKa CO3HMareibHasi, KaK HaykKa
BBICOKMX TEXHOJIOTHH HallpaBjieHa Ha pelIeHHe TI00ajJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEeJOBEUYECTBA — CBHIPHEBOM, DJHEPreTHUYCCKOM, NHINEBOM, HSKOJIOTHYSCKONM OE€30MacHOCTH U
OXpaHbI 37J0POBbSI.

B coorBercTBMM ¢ OOUIMMHU IENSIMH W MPUHIMIIAMH CpPEIHEro oOIero oOpa3zoBaHUs
conepkanne npeamera « Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUECHHS) OPUESHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO TOATOTOBKY OOYYalOIIUXCsl, HEOOXOMUMYIO UM JIJIs
BBIPAOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIICITHOTO BKIIIOUEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHHST 00pa30oBaHUS B PA3JIMYHBIX OO0JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C
XAMUEH.

CocraBnsgomuMu  TipeaMeTra «XUMHUsS» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas
xumus» U «OO0Ias 1 HeopraHuYecKasi XMMHU, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHMsI KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0a30BOM HAyKW: CUCTEMa 3HAHHI 10 HEOPTAaHUYECKOW XUMHUU (C BKITIOUCHUEM
3HaHUHN U3 O0IIe XUMHUU) U OpraHudeckor xumun. OopMHUpPOBAHUE JAHHOW CHUCTEMbI 3HAHUHN
Ipy U3YYCHHH TpenMeTa O0eCledrMBaeT BO3MOKHOCTh PACCMOTPEHHsI BCETO MHOT000pas3us
BEIIECTB Ha OCHOBE OOIIUX MOHATU, 3aKOHOB ¥ TEOPUN XUMHH.

CrpykTtypa comepxanusi KypcoB — «Oprannueckas Xxumusi» u «O0I1as 1 HeopraHudeckast
XUMUs» cHOpPMUPOBAHA B TPOrPAMME 110 XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0Ja K U3yYCHHIO
y4eOHOTO Marepuana ¥ OOyCJIOBJIEHa HCTOPHUYECKH OOOCHOBAHHBIM DPA3BUTHEM 3HAHWM Ha
ONpPENENIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOl XHMMHUHU BeIECTBa



paccMaTpuBarOTCS HA YPOBHE KJIACCUYECKOW TEOPUM CTPOECHUS OPraHUYECKUX COCIMHEHUH, a
TaKXe€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIECKTPOHHBIX NPEICTABICHUNA O CTPOCHUU BEIIECTB.
CeneHus 00 M3ydyaeMbIX B Kypce BEIIECTBaxX JAlOTCS B Pa3BUTHUM — OT YIVIEBOJOPOMOB 10
CJIIOHBIX OWOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHM4eckol XMMHH MOJIy4aroT
pa3BuTHEe C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs IEpBOHAYATILHBIC
MPE/ICTABICHUS O XUMUYECKOHN CBS3H, KIIAaCCU(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKIINH.

[lon HOBBIM yIJIOM 3peHHsI B mpeameTe «Xumus» 0a30BOr0 YpOBHS paccMaTpUBAETCS
W3YYCHHBII HAa YpPOBHE OCHOBHOIO 00ImIero oOpa3oBaHUsA TEOPETUUYECKUM Marepuan u
(dakToNIorMuecKkrue CBEACHUS O BEIIECTBAX M XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01ass 1 HEOpraHUYECKasi XUMUs» O00yUYaIOIUMCS TIPEOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaYEHUE TEPUOJAMYECKOrO 3aKOHA C OONIETEOPETUYECKUX W METOJOJIOTUYECKUX IMO3UIIMM,
IyO)ke TMOHSTh HCTOPUYECKOE H3MEHEHHE (PYyHKIMH 3TOro 3akoHa — OT o00oOImiaromeit 1o
OOBSCHSIONICH U MPOTHO3UPYIOIIEH.

EnuHas cucrteMa 3HaHUK O BaKHEMIIMX BEMIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHUH, a TAK)KE€ O XUMUUYECKUX PEAKIUAX, UX CYLIIHOCTHA U 3aKOHOMEPHOCTSX IPOTEKAHUS
nononHsgeTrcs B Kypcax 10 wm 11 kimaccoB »neMeHTaMu COAEpkKaHUA, WMEHOIIUMU
KYJIBTYPOJIOTUYECKUN M TMPUKIAJHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT MOHHMAHHIO
B3aMMOCBSI3M XUMHUU C JPYTMMU HAayKaMH, PACKPBIBAIOT €€ poOJib B IIO3HABAaTEIbHON U
MPAKTUYECKON JEATEIHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXEHHUS K MPOIECCY
TBOpUYECTBA B 00JACTH TECOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMUU, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICITUBATh MH(MOPMAIINIO U IPUMEHSTh €€ JJIsl TIOTIOTHEHUS] 3HAHUM, PEIICHUS
VHTEJUIEKTYaJIbHBIX U DKCIIEPUMEHTAJIBHBIX MCCIIEIOBATENIbLCKUX 3aJa4. B 1emoM coxepkanue
y4eOHOro npeaMera « XuMus» JaHHOTO YPOBHS M3YYEHHUS] OPUEHTHUPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIMXCsi MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMaHUST (PriIocOMCKUX HEH, TaKUX Kak:
MaTepUaibHOE €IMHCTBO HEOPTaHMYECKOTO M OPraHUYECKOTO MHUpa, OOYCIOBIEHHOCTh CBOMCTB
BEIIECTB HX COCTAaBOM M CTPOCHUEM, II03HABAEMOCTb NPUPOJIHBIX SBICHUU IIYTEM
DKCIIEPUMEHTA M pEIICHUS MNPOTUBOPEUUN MEXIy HOBBIMH (DaKTaMU U TEOPETHUYECKUMU
MPENNOChUIKAMHU, OCO3HAHHME POJU XHMHUHM B PEIICHUH SKOJOTUYECKUX MpoOIeM, a TaKkKe
npoOsieM CcOEpeKEeHUs HHEPreTUYECKHX PECYPCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTUM U
MaTepHuasoB.

B mnnane pemieHuss 3amad  BOCIUTAHUS, PA3BUTHS M COIMAIM3allUd  OOydYarOIIUXCs
IPUHATHIE MPOTPAMMON IO XUMHHM IOAXOIBI K OIPEICIICHUIO COACPXKAHUS U ITOCTPOCHUS
mpenMeTa MmpeaycMaTpuBaroT (GOPMUPOBAHNE YHUBEPCATBHBIX YUEOHBIX JIEHCTBHM, UMEIOIINUX
0a30Bo€ 3HAUEHUE JJI PA3TUYHBIX BUJOB JICATEIBHOCTU: PEIIeHUs MpobieM, MOrcKa, aHaIu3a
U 00paboTku wuHPOPMALIUU, HEOOXOMUMBIX JIi TPUOOPETEHHsS] ONbITA MPAKTUYECKOM U
MICCIIEIOBATENIBCKOM JEATENBHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IO3HAHUU XUMUMU.

B npaxTuke npenogaBaHus XUMHUM Kak HAa YPOBHE OCHOBHOTO 00IIIETO 00pa3oBaHMs, TaK U
HA YpPOBHE cpeAaHero oOmiero oOpa3oBaHus, TIPH  OMNPEIACICHUH  COAEpPKATeIbHON
XapaKTEPUCTUKNA LEJICH W3YUYCHUS NPEAMETA HAIMPABICHUEM MEPBOCTENICHHON 3HAYMMOCTH
TPaAWIIMOHHO TIpU3HA&TCI (POPMUPOBAHME OCHOB XUMHUYECKOM HayKW Kak o0iactu
COBPEMEHHOIO €CTECTBO3HAHMS, IMPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA U KakK OJIHOIO U3
KOMIIOHCHTOB MI/IpOBOI‘/’I KylbTypbl. C METOAMYECKON TOYKMA 3pEHUS TakoMl MOAXOd K
ONPEICICHUIO LENICH U3YUCHUS IPEAMETA SBJISCTCS BIIOJIHE ONPABIAHHbIM.

CornacHO JaHHOW TOYKE 3PEHUsl IVIaBHBIMU IEISMH W3YUYEHHUs MpeaMera «XUMHsD Ha
6azoBoMm ypoBae (10 =11 xJ1.) ABnsrOTCS:

e (GopMHPOBAaHHE CHCTEMBl XHUMHYSCKHUX 3HAHMM KaK Ba)XHEHINEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOM JIEkKAT KIIFOUEBBIE TOHSITHA,
(dbyHIaMEHTAJIbHBIE 3aKOHBl M TEOPUHM XHUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C HCTOPHUEMN UX PA3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHE U pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKInid, HEOOXOMUMBIX NJIi TPHOOPETCHUS YMEHUI OPHEHTHPOBATHCS B



MUPE BEIIECTB M XUMUUYECKHUX SBIICHUH, HIMEIOIIUX MECTO B IPUPOJIE, B MPAKTHUECKOHN U
MIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHHH U CIOCOOOB [EATENBHOCTH, CBA3aHHBIX C HAONIOACHUEM W
OOBSICHCHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM TIpaBWJI OE30MacHOTO
oOpallieHus C BEIECTBAMH.

Hapsiny ¢ »TuM, comepikarenbHasi XapakTepUCTUKA IeIed U 3a7ad U3ydeHusl mpeaMeTa B
porpaMMe Mo XMMHUHW YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMHU
B cHUCTeMe cpemHero obmiero oOpas3oBaHus. CerogHs B MpenojaBaHUM XUMHUU B OoJbIei
CTeTICHH OTHAETCsl TMPENNOYTEHUE TMPAKTUYCCKOH KOMIIOHEHTE COJNEpKaHusl OOydeHHS,
OPHUEHTHUPOBAaHHOW Ha TIOATOTOBKY BBITYCKHUKA OOIIEO00pa30BaTeIbHON  OpraHu3allny,
BJIAJICIONIETO HE HAOOPOM 3HAHM, a (PYHKIIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMECHHUSIMH aKTHBHOTO TMOJIYYCHUS 3HAHUW M MPUMEHEHUSI UX B peajbHOW KU3HU ISl PEIICHUS
MPAKTHYECKHX 3a]1ad.

B cBm3M C 3TUM TpU H3YyYEHUH TpEAMETa «XUMUS) JIOMHHHPYIOIIEEe 3HAYCHHE
PUOOPETAIOT TaKUE IeNU U 3a/1a49H, KaK:

amantanus  OOydYalOIIMXCS K  YCJIOBHSM  JIMHAMUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpOBaHUE HHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMoOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY TMPUHATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHUEM;

dbopMupoBaHue y OOyYalOMUXCS KIIOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE ISl PA3IMUHbBIX BUJOB JEATEIHHOCTH: PEIICHUS TIPOOIIEeM,
MOWCKa, aHaimu3a M o0paboTku uWHGOPMAIMKM, HEOOXOJUMBIX Jisi TNPUOOPETEHHUS OIbITa
NESATEIbHOCTH, KOTOpasi 3aHMMAeT BaXKHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JJISi OLIEHKH C
MO3UIIMNA JKOJIOTMYECKONM O€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB W XUMHUYECKHX
MIPOLIECCOB HA OPTaHM3M YEJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
00y4aroIMXCcs: CHOCOOHOCTH CAMOCTOSITEIBHO MPHOOpETaThb HOBBIE 3HAHUS 10 XUMUHU B
COOTBETCTBHUH C KM3HEHHBIMH MOTPEOHOCTAMHU, UCTIOIB30BaTh COBPEMEHHbIE HHPOPMAITMOHHBIE
TEXHOJIOTHH JJIsl TIOMCKA U aHalIM3a YYEeOHOU U HAyYHO-TIOMYJIIPHON HHPOPMAITUKA XUMUYECKOTO
COJICpP KaHMUS;

dbopMupoBaHUE U PA3BUTHE Y OOYUAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIITUICHHUSI,
HaAOIOATeNIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAUMBI, B
YaCTHOCTH, NMPH TUTAHUPOBAHUU U TTPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarOMMXCs YOSKIEHHOCTH B TyMAHHCTHYECKOW HAMpaBIEHHOCTH
XUMUH, €€ BaXHOW polM B  pEIICHHH TIJI00aJbHBIX TPOOJieM  palMoHAIBLHOTO
MPUPOIOTIONIL30BAHUS, TMOIMOJHEHHSI YHEPTEeTHUYECKUX PECYypPCOB U COXPAHEHUsS MPHUPOITHOTO
paBHOBECHs, OCO3HAHUSA HEOOXOJUMOCTH OEpEKHOTO OTHOIICHHS K TPUPOAE U CBOEMY
3I0pPOBbBIO, a TAK)KE MPUOOPETEHUS OIbITA MUCTOIb30BAHUS TTOYYCHHBIX 3HAHUMN JUJIS TIPUHSITHS
IPAMOTHBIX PEIICHUM B CUTYAIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B ydeOHOM mmane cpemHero ooOmiero oOpa3oBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEIMETHOM o0nactu « ECTeCTBEHHO-HAYYHBIC TTPEAMETHD.

OO0miee 9nCIIO 4acoB, OTBEAEHHBIX I M3YYCHHS XUMHU, HA 0230BOM YPOBHE CPEIHETrO
obmero obpazoBanusi, cocrasnser 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Hememo), B 11
KJiacce — 34 yaca (1 qac B HEJIEITI0).



COAEPKXAHUE OBYYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHU4YeCKON XUMUM

[IpenmeT opraHnyeckoil XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE B MOJIyYECHHUH
HOBBIX BEIIECTB WM MarepuajoB. Teopus CTPOEHUsS OpPraHUYECKUX coeauHeHn A. M.
bytnepoBa, e€ ocHoBHble moNOkeHUS. CTpyKTypHble (OPMYJIbl OPraHUYECKUX BEIIECTB.
I'omomnorus, n3oMepusi. XUMHUYECKasi CBA3b B OPraHUYECKUX COCIWHEHUSX — OJUHAPHBIE U
KpaTHBIE CBSI3U.

[IpencraBnenne o  kinaccuukanuu  OpraHWdYecKkdx  BemiecTB.  Homenkiatypa
OpraHUYEeCKUX COEIUHEHHI (CHCTeMaTH4ecKas) W TPUBHUAIBHBIE HA3BAHMS BaKHEHIIMX
MIPEICTABUTENIEH KIIACCOB OPraHNYECKHUX BEIIECTB.

DKCHepUMEHTAIbHBIE METO/Ibl M3YYEHUS BEIECTB U WX MPEBPAILICHHI: 03HAKOMIICHUE C
oOpa3lamMy OpraHMYECKUX BEIIECTB U MaTepHUajlaMyd Ha WX OCHOBE, MOJAEIIUPOBAHUE MOJIEKYII
OpraHUYeCKHUX BEIIECTB, HAOIIONEHWE U ONHUCAHHE JEMOHCTPALMOHHBIX OMNBITOB IO
MPEBPAIICHUIO OPraHMYECKHX BEIIECTB IMpPU HarpeBaHUM (TUIaBlieHHE, OOYINIMBaHHUE W
TOpEHUE).

YriieBogopoasl

AJIKaHbl: COCTaB M CTPOEHUE, T'OMOJIOTMUECKHM psAd. MeraH M 3TaH — MNPOCTEUIINE
MPEICTABUTENN AJIKAHOB: (DU3MYECKME W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS H
TOpEeHUs ), HAXOXKACHUE B IPUPOJIE, IOTYyUYEHHUE U TPUMEHEHUE.

AJIKEHBI: COCTAB U CTPOEHUE, TOMOJIOTUYECKHUM PSAI. DTUJIEH U MPONUIIEH — IIPOCTEUILINE
MPEICTABUTENN AJIKEHOB: (PU3MYECKHME U XMMHYECKHME CBOMCTBa (peakuuHu THIPUPOBAHMS,
raJIOTeHUPOBAHUSA, THIPATAlUU, OKUCICHHS U TOJTMMEPU3ALUH ), TOTYyYEHUE U IPUMEHEHHE.

Anxamguensl: OytamueH-1,3 u MetwnOyTtaauen-1,3: cTpoeHne, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius noauMepusauun). [lomydyeHre CHHTETHUECKOTO KaydyKa U PE3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTHM CTPOEHHS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTENIINI TPEICTaBUTENb AJKWHOB: COCTaB, CTPOEHUE, (PU3NYECKUE M XUMHUYECKHE
CBOMCTBa (peaKkUu TUIPUPOBAHUS, TAJIOTC€HUPOBAHUS, THApPATAl[iU, TOPEHUS), TTOJyUYEeHHUE U
MIPUMEHEHUE.

Apenbl. beHson: coctaB, cTpoeHHe, (PU3NUECKHE M XUMHUUYECKHUE CBOMCTBA (peakiuu
raJjlorTeHUPOBAHUS U HI/ITpOBaHI/IH) IIOJly4eHHE U INIPUMEHEHHE. Toayon: cocmas, cmpoeHue,
Qu3uueckue u xumuiecKkue ceotucmea (peakyuu 2ai02eHUpPOSanus U HUMpo8anus), noryyeHue u
npumenenue. TOKCMUHOCTH apeHoOB. [eHeTuyeckas CBA3b MEXAYy YIIEBOAOPOJAMH,
MPUHAAJIEKANTMMY K Pa3TUYHbIM KJIacCaM.

[IpupoaHbie UCTOUHUKHU YIIeBOAOPOaOB. [IpupoaHblil ra3 U nomyTHelE HE(QTAHbBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrnocoObl nepepabOTKH HePTH: NEeperoHka, KpeKUHT
(TepMuyeckuil, KaTanuTUYecKkuil), nuponus. [IpoaykTel nepepadoTku HEPTH, UX IPUMEHEHHE
B [IPOMBIIIUIEHHOCTH U B ObITY. KaMEHHBII yroib U NpOAyKThI €ro nepepadboTKH.

DKCHepUMEHTAIbHbIE METO/Ibl M3YUYEHHS BEIIECTB U WX MPEBPAILCHUI: 0O3HAKOMJICHUE C
oOpa3namu I1acTMacc, KaydyKoB U pe3uHsl, kosekuuu «HedpTe» u «Yrons», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOAOB U TaJOreHONPOU3BOAHBIX, MPOBEACHUE HNPAKTUYECKOW pPabOTHI:
MOJIyYeHHE 3TUJICHA U U3yUYE€HHUE €T0 CBOMCTB.

Pacuétnnle 3amaun.

Boluucienuss mo ypaBHEHHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BELIECTBAa WJIM NPOAYKTa PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB UM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:kanue oprannyeckKue coenHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TAHON: CTpOeHUe, (U3UYECKUe Hu
XUMHUYECKHE CBOMCTBA (pPEaKUUU C aKTUBHBIMU METAJlJIaMH, raJOreHOBOAOPOJIAaMHU, TOPEHUE),
npuMeHeHue. BonoponaHeie CBA3M MEXIy MOJIEKYJIaMH CHHAPTOB. JlelicTBME MeTaHona u
ATAHOJIA HA OPraHU3M YeJIOBEKa.

MHOroatoMHple CHOUPTHI. OTUJIEHIIMKOIb W DIULEPUH: CTPOECHUE, (QU3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aUMOJECICTBUE CO IIEJIOYHBIMU METAJJIaMHU, KaUECTBEHHAs! PEaKIIMs




Ha MHOIOAaTOMHbIE cnupThl). JleficTBUe HAa opraHu3M uenoBeka. [IpuMeHeHue mmuepuHa U
STUJICHIJIUKOJISL.

@deHo: CTPOCHHE MOJEKYJbl, (U3MYECKHEe W XHUMHYECKHE CBONCTBA. TOKCHYHOCTH
denona. [Ipumenenue denomna.

Anpneruapl U kemouwvl. DopMmanpierui, ameTalbJIerui: CTpoeHue, (Qusnueckue u
XUMUYECKHE CBOWCTBA (PEaKIMU OKHUCJIEHHS M BOCCTAHOBJIEHHS, KaU€CTBEHHBIE DPEaKLUH),
MOJIyYeHHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeAeNbHbIE KApOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHasi KHCIIOTHI:
CTpoeHHue, (pu3Mueckrue W XMMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME sl Kjacca KHCIOT,
peakuus dtepuduxanmn), noayueHue U npuMeHenue. CTeapuHoBasi U OJIEMHOBAsI KUCIOTHI KaK
MIPEICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. MbliIa Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT,
MX MOIOIIEE NEHCTBHE.

Crnoxnble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApONHU3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupoB. [Ipumenenne xupos. bruonornueckas posb ;KUPOB.

VYrieBoabl: cocTaB, Kilaccu(UKalus yIieBo10B (MOHO-, TU- U MoJMcaxapuabl). [roko3a —
MPOCTEHIINI MOHOCaxapu: 0COOEHHOCTH CTPOEHUS MOJIEKYIbI, (U3NYECKUEe U XUMHUYECKHE
cBoiicTBa (B3aumojelcTBue ¢ ruapokcuaoMm meau(ll), okuciaeHne aMMHaYHBIM PACTBOPOM
okcuga cepeopa(l), BoccTaHOBIeHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHUE B MPUPOJE,
MpUMEHeHue, Ononoruueckas posib. Dotocuure3. GpyKTO3a Kak U30MEP TITFOKO3HI.

Kpaxman u nemntonosa kak npupogHbie noiuMepbl. CTpOeHHE KpaxMmaia U LEeJITI0N03bI.
du3znyecKre 1 XUMUYECKUE CBOMCTBA Kpaxmasia (TUAPOIIN3, KAYECTBEHHAS PEAaKIUs C HOJOM).

OKCHEepUMEHTAIbHBIE METOAbl M3YYEHHsS BEIIECTB M MX MPEBPALICHUN: MPOBEICHUE,
HaOJIIOICHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CHUPTOB, KAau€CTBEHHbBIC
pCakIMy OJHOATOMHBIX CIUPTOB (OKHCIeHUE 3TaHOoma okcuaom Meaw(ll)), MHOrOaTroMHBIX
crnupToB (B3auMojeiicTBue mmiepuHa ¢ ruapokcunoMm menu(ll)), ampaerugoB (OKucCIICHHE
aMMHadHbIM pacTBopoM okcuaa cepedpa(l) um runpoxcumom wmenu(ll), B3aumopelcTBHe
Kpaxmalia ¢ HOJOM), TPOBEJACHUE MPAKTUYECKOM paldOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnblie 3anaun.

Bbluucienuss mo ypaBHEHHUIO XUMHUYECKOM peakuuu (Maccel, 00ObEMa, KOJIWYECTBA
MCXOJIHOTO BELIECTBAa WJIM NPOAYKTa PEAKIUU MO HM3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB UM MPOAYKTOB PEAKIIMH).

A3oTconepxkalire OpraHnyeCcKrue COCTUHEHHUS.

AMMHOKHCIIOTBI Kak am(oTepHble opraHudeckue coeauHeHus. @dusudeckue u
XMMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha NpuMepe IuIuHa). buonornuyeckoe 3HaueHHe
amMmuHOKuCcIHOT. [lentup!.

benku kak mpupoaHBIE BBICOKOMOJIEKYISIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPYKTypa OelKoB. XUMHUYECKHE CBOWCTBAa OEJIKOB: THAPOJIN3, JEHATypalus,
Ka4eCTBEHHBIE PEaKI[MU Ha OEIIKH.

DKCHepUMEHTAIbHBIE METOJIbl M3YYEHHs] BEUIECTB M MX IMPEBpALICHUI: HaOIIOAEHUE U
ONMKCaHUE JIEMOHCTPALMOHHBIX OIBITOB: JAEHAaTypalus OEJKOB MpPU HArpeBaHUM, LIBETHBIC
peakiuu OeIKoB.

BrbicokoMoJieKy/IsIpHbIE COeIUHEHUS

OCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJMMEpPU3AINHN, CPEAHss MOJeKyaspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX COETMHEHUN — MOJIMMEpPHU3AIIUs U MOJIUKOHICHCALIMSL.

DKCHepUMEHTAIbHBIE METO/Ibl M3YYEHHS BELIECTB M UX MPEBPALLECHUN: O3HAKOMJICHUE C
oOpa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeamMeTHbIe CBA3U.

Peanuzanus MexnpeIMeTHbIX CBSI3eW MpPU M3yYEHUH opraHuveckoi xumuu B 10 kiacce
OCYILECTBIISIETCS Yepe3 HCIONb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaKk U
MOHSTUH, SIBISIIOUIMXCS CUCTEMHBIMH [UJIsl OTAEJBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mre ecTecTBEHHO-HAy4YHbIE TOHSTHUS: SIBJIEHHWE, HAy4yHbI (DaKT, TUIOTE3a, 3aKOH,
TeOpHs, aHaldu3, CUHTE3, Kiaccuukanus, MEePUOJUYHOCTh, HAOIIOACHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHHUE.



@duszuka: Marepusi, SHEpPIHsi, Macca, aroM, OJJIEKTPOH, MOJIEKyJa, 3HEPreTUUYECKUI
YpOBEHbB, BEUIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, PU3NUECKUE BETUUYUHBI U
SIIMHUIIBI KX H3MEPEHHUSL.

buonorus: knerka, opraHusMm, 6mocdepa, oOMEH BEIIECTB B OpraHu3me, (HOTOCHUHTES,
OMOJIOrMYeCKH aKTUBHBIE BellecTBa (OeIKu, YIIeBOAbL, JKUPBI, (DEPMEHTHI).

['eorpadus: MuHepabl, TOpHBIE TOPOJIbI, TIOJIE3HBIE HCKOTIAEMBIE, TOTIIUBO, PECYPCHI.

TexHoMOrHs: MHILEBbIE MPOIYKTHI, OCHOBHI PallMOHAIILHOTO MUTAHMUsS, MOIOIINE CPE/ICTBA,
JICKapCTBEHHbIE W KOCMETHYECKHE IpemapaTbl, MaTepuaibl M3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJOKOH.



11 KUIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckue 0CHOBbI XMMHH

XUMUYECKUN DJIEeMEHT. AToM. Sapo aroma, H30TOMbI. JJNEKTpOHHas 000JI0UKa.
DHepreTUYeCcKue YPOBHH, MOyPOBHU. ATOMHBIC OpOUTaNH, S-, P-, 0- 3meMeHTh. OCOOCHHOCTH
pacnpeeneHus: JIEKTPOHOB 1O OPOUTAIISAIM B aTOMax JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
ONeKTpoHHas KOH(QUTYpaIs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmomnueckas cucrema xumudeckux snemeHToB /[l .
MenpneneeBa. CpA3p mepuoguyeckoro 3akoHa u Ilepuogumyeckoil CHUCTEMBI XHMHYECKHUX
anemenToB J[. 1. MenzeneeBa ¢ COBpEMEHHON TEOpHUEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS] CBOMCTB XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX M CIOKHBIX
BEILECTB I10 TpyNnaM 1 nepuoaaM. 3HaueHHue MEPUOJUIECKOro 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKas CBSI3b. BHUIBI XUMHUYECKOW CBsI3U (KOBaJIGHTHAs
HETOoJIApHAas W MOJspHas, MOHHAsA, MeTajuimueckas). Mexannu3Mbl 0Opa30BaHMs KOBaJEHTHOM
XUMUYECKOU CBsI3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHbIN). BomopoaHas cBsizb. BaneHTHOCTS.
DIEKTPOOTPUIATENBHOCTh. CTeneHb OKUCIeHU. IOHBI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUA. 3aKOH ITOCTOSTHCTBA COCTaBa
BEIIECTBA. THUIbl KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe 0 AMCHEPCHBIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE pacTBOPbI. MaccoBast 1o
BEILIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHudeckux coeauHeHuil. HomeHkmaTypa HEOpraHMYecKuX
BEIIECTB. ['eHeTHyecKass CBA3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIMX K Pa3IUYHbIM
KJIaccam.

Xumnueckas peakuus. Krnaccupukanuss XMMUYECKMX peakUuid B HEOPraHUYECKOW u
OpraHU4eCcKOl XMMHUHU. 3aKOH COXPAHEHHUS MACChl BEIIECTB, 3aKOH COXPAaHEHHUS U MPEBPAILCHHS
SHEPTUU MPU XUMHUYECKUX PEaAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pas3lIMyHbIX (akropoB. OOpaTUMbIe pEeaKLUU.
Xumuyeckoe paBHOBecre. DAKTOpHI, BIMSIOMIME HA COCTOSIHUE XUMHUYECKOTO PABHOBECHS.
[Tpuanmn Jle [larense.

Onexrponutuyeckas auccounanus. CuiibHble U ciadble 37eKTpoauThl. Cpeaa BOIHBIX
PacTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAS, LIEIIOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIVH.

DOKCHepUMEHTAIbHBIE METO/bl W3YUYEHUSl BEIIECTB U MX MPEBPALCHUN: JTEMOHCTpalus
tabmun «Ilepuoamyeckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», uzydyeHue
MoJieNiel KpUCTAJUIMYECKUX PEMIETOK, HAONIONEHWEe M ONHUCAHHWE JEMOHCTPAUMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3ioKeHHE MEPOKCUAA BOAOPOAA B MPHUCYTCTBHM KaTajau3aropa,
ONPENIEIIEHHE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MPOBEJECHUE MPAKTUYECKON padoThl «BiusHue pa3nuyHbIX (akTOpOB Ha
CKOPOCTh XUMUYECKON PEAKIIUNY.

Pacuétnrle 3anaun.

Pacuyétpl 1Mo ypaBHEHHMSIM XHUMHUYECKHUX pEaKUUid, B TOM YHUCIE TEPMOXMMHYECKUE
Pacy€ThI, PaCYETHI C UCIOJIB30BAHUEM MMOHATHS «MAcCOBas 0JISI BELIECTBAY.

Heoprannueckasi xumms

Hemerannsl. Ilonoxenue HemetamuoB B llepuonnueckoid cHCTEME XUMHUYECKUX
anemenToB JI. M. MeHnneneeBa u OCOOCHHOCTH CTpOEHHUS aroMoB. DuU3MUECKUE CBOMCTBA
HEMETAJIOB. AJUTOTPOITHS HEMETAILIOB (Ha MpuMepe Kuciioposa, cepsl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEWIIIMX HEMETaJUIOB (rajloTeHOB, cepbl, a3ora, (ocdopa,
yIiepoia M KpPEeMHHUSI) U HUX COEIMHEHUHA (OKCHUIOB, KHCIOPOJCOAEPKAIIMX KHUCIOT,
BOJIOPOJIHBIX COEMHEHUN).

[IprmeHeHne BaXKHENIINX HEMETAJUIOB U UX COCAUHECHUM.

Meramnsl. 1lonoxxenue merannos B [lepuoanyeckoi cucreMe XMMAYECKUX IIEMEHTOB /.
N. MengeneeBa. OCOOEHHOCTH CTPOCHHMS DJEKTPOHHBIX 000J04YEK aTOMOB MeTayioB. O01ue



¢busnueckue cBoicTBa MeTaIoB. CIUIaBbl METAIOB. DJIEKTPOXUMHUUECKUI Al HAPSIKEHUM
METAJIJIOB.

XUMUYECKUE CBOWCTBA BAXKHEUIUX METAIOB (HATpUM, KM, KadblMid, MarHui,
AJTIOMHUHUH, ITUHK, XPOM, JKeJI€30, MEJIb) U UX COCIUHCHU.

OO6mue crnocoObI Mory4eHus: MeTauioB. [I[pumeHeHne MeTauioB B ObITY U TEXHHUKE.

DOKCHEepUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX MPEBpAIICHUI: H3y4YeHUe
KOJUIEKIMH «MeTajulbl M CIUIaBb», O0pa3loB HEMETAJJIOB, PELIEHUE SKCIIEPUMEHTAJIbHBIX
3aj1ad, HaAOJMIOMEHWE ¢  ONHCaHWE JEMOHCTPALMOHHBIX H  JTAOOPAaTOPHBIX  OIBITOB
(B3auMOAEICTBUE THAPOKCUAA ATIFOMHHHS C PACTBOPAMH KHUCJIOT M ILIEJIOYEH, KaueCTBEHHbIE
peaKkIMy Ha KaTHOHBI METAJLIIOB).

Pacuérnsle 3anaun.

Pacuétbl Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOIIUX B PEaKIMU BELIECTB, pacdE€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MTPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET PUMECH.

XuMHs ¥ )KU3Hb

Posnb xuMuu B 00ecriedeHMU SKOJIOTMYECKOM, SJHEPTeTUUECKON 1 MUIEBON O€30I1aCHOCTH,
pa3BUTHH MenuIUHBL. [IoHATME O HAy4YHBIX METOAAX MO3HAHHS BEUIECTB M XUMHUYECKUX
peaKLHil.

[IpencraBinenuss 00 oOOmMX HAy4YHBIX MPUHLMUIIAX [POMBIIUIEHHOTO MOJIYYEHUs
BKHEMIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTEPHUANOB. Ba)KHEWINWE CTPOUTENIBHBIE MATEpPHUAJIbI,
KOHCTPYKLIMOHHBIE MAaT€pUalibl, KPACKH, CTEKJIO, KEPAMHUKA, MATEPHUANIBl JJISl AJIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHUYeCKUE U MUHEPaIbHbIE YIOOpEHUSI.

XUMHUS U 3740pOBbE YEJIOBEKA: INPABWIIA HMCIIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENAPATOB,
npaBuiia 0€30MaCHOrO UCIOJIb30BAHMS IPENApaToOB OBITOBOM XUMHH B IIOBCETHEBHOW KU3HH.

MexXIpeaMeTHbIE CBS3H.

Peanuzanus MeXINpeaMeTHBIX CBSI3€d MPU U3yYeHUH OOLIEH U HEOPTraHMYEeCKOW XUMHH B
11 kmacce OCYIIECTBISIETCS YEpe3 UCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAyUYHbBIX
MOHATUN, TaK W TIOHATUH, SBISIOIIUXCS CHCTEMHBIMU JUIsl OTACNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OOmure ecTecTBEHHO-HAyYHbIE TMOHSTHS: Hay4HbId (DaKT, TMIOTE3a, 3aKOH, TEOpHd,
aHajau3, CHUHTE3, KJIacCU(PUKalus, MEPUOJAUYHOCTh,  HAONIONEHUE,  SKCIIEPUMEHT,
MOJICIMPOBAaHNE, U3MEPEHHUE, SIBICHUE.

®u3uka: Marepus, SHEPrus, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKHUI YPOBEHB, BEUIECTBO, TEJIO, 0ObEM, arperarHoe
COCTOSIHUE BEILIECTBA, (PU3NYECKHE BEIIMUYMHBI U €UHULIBI KX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHums3Mm, SKOCUCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, OOMEH BEILIECTB B OpPraHU3Me.

['eorpadusi: MuUHEpasbl, TOPHBIE TOPOBI, OJE3HbIE UCKOMAEMbIE, TOTLUIUBO, PECYPCHI.

TexHonorus:  XUMHYECKas  NPOMBILUIEHHOCTb,  METAUIyprus,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepHua’oB, CEJIbCKOXO3MCTBEHHOE ITPOU3BOJICTBO, MAILLIEBas
MPOMBIIIEHHOCTh, (papMaleBTUYECKasi MPOMBIIIIIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKUX
IIpEenapaToB, NPOU3BOICTBO KOHCTPYKIIMOHHBIX MATE€PUAJIOB, AIEKTPOHHAS MPOMBIILJIEHHOCTD,
HaHOTEXHOJIOTHH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ysibTaTaM OCBOEHUS OOy4arOIIMMUCS
IPOrpaMM CPETHEro O0IIero oOpa3zoBaHusl (JIMUHOCTHBIM, METAPEAMETHBIM U MPEAMETHBIM).
Hayuyno-meTtonnueckoif OCHOBOM 1Jisi pa3pabOTKH IJIAHUPYEMBIX pE3ylIbTaTOB OCBOCHUS
IPOrpaMM CPETHEro O0IIEro 00pa30BaHus SBISETCS CUCTEMHO-AEATEILHOCTHBINA MOIXOI.

B cooTBeTCTBUU C CUCTEMHO-AESATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE JMYHOCTHBIX
pE3yJAbTaTOB OCBOCHHUS TMpeaMeTa «XUMHS» Ha YpPOBHE CPEIHEro O0OIero oOpa30BaHMS
BBIJICJICHBI CJIEIYIONINE COCTABIISIONIHE:

OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKOM TpaXTaHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEIETICHUIO;

HaJIM4KMe MOTUBAIMU K 00y4YECHHIO;

I[eJICHANPaBIECHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTH HA OCHOBE KITFOYEBBIX
[IEHHOCTEN U UCTOPUYECKUX TPAJAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYHYArOIIMXCS PYKOBOJICTBOBATHCA B CBOCH JIESITEIIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LIEJIOCTHOW CHCTEME XUMHUYECKOIO
o0pa3oBaHus;

HAJIMYME TPABOCO3HAHUS DKOJIOTHYECKOUW KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH KU3HECHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yNabTaTbl OCBOCHUS IMpeAMETa «XUMHs» [TOCTUTAalOTCS B E€IUHCTBE
y4eOHOM U BOCIUTATEIBHOM JESITEIIbBHOCTU B COOTBETCTBUM C TYMaHUCTUYECKUMH,
COIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HACaJaMU POCCHICKOTO
TPaKJAHCKOTO O0OIIeCcTBa, MPUHATHIMU B OOINECTBE HOPMAaMU M MPaBWIAMH IOBEIACHUS,
CIIOCOOCTBYIOIIMMHU ~ TIPOIIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTUS W  HPABCTBEHHOTO
CTAHOBJICHHS JINYHOCTU O0YUaIOIIHUXCS.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS MIPEIMETa « XUMHUSD» OTPaAXKaoT C(HOPMUPOBAHHOCTD
OMbITa TMO3HABATEIIbHOW M TIPAKTUYECKOW JESITENIbHOCTH OOYYalolUXCs M0 pealu3aluu
MIPUHSTHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YaCTHU:

1) rpaxaaHCKOro BOCTIUTAHUSA:

OCO3HAHUs O0YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH, YBaKEHUS
K 3aKOHY U MPABOMNOPSAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax W NpaBUJIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATENBHOCTH TIPH CO3JaHUHM Yy4eOHBIX
MIPOEKTOB, PEIICHUH Y4YeOHBIX U T[I03HABATENBHBIX 3aJla4, BBIMIOJHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTM TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTryMEHTHI
JPYTHUX MIPU aHAIU3E PA3TMYHBIX BHJIOB YU€OHOM JCSITEIBHOCTH;

2) NaTpUOTHYECKOT0 BOCIIMTAHUSA:

LIECHHOCTHOTO OTHOIIEHUSI K HMCTOPUYECKOMY M HAYyYHOMY HACJIEIHI0 OTEUYE€CTBEHHOMU
XUMUW;

YBaXXEHUSI K TMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHKCHHS HAYKW €CTh PE3yJIbTaT JINTEIbHBIX HAOIIONCHHUM,
KPOIOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSITHHOTO TPy/la YYEHBIX U MPAKTUKOB;

MHTEpeCca W TIO3HABATEJIbHBIX MOTHUBOB B TMOJYYEHUU M TMOCIEAYIOLIEM aHalu3e
uH(MOpMAITIH O TIEPENOBBIX TOCTUKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYyallMH, CBS3aHHBIE C XUMUYECKHUMH SIBICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEUIECHHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHHUE M MOCTYNKHA CBOUX TOBApHUIIEH C MO3ULIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHKE MOCJEICTBUNA ATUX MOCTYIIKOB,;

4) popmupoBaHusi KyJbTypbl 310POBbSI:



NOHUMAaHUSl IIEHHOCTEH 3740pOoBOro M 0Oe30macHoro obpasza >KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUYECKOMY 3710POBBIO;

coOroieHust mpaBuil 0€30MacHOro OOpalleHusl C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYAOBOU JI€SITENBHOCTH;

NOHUMAaHUS I[IEHHOCTH TMPaBUJI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
NOBEJCHUS B CUTYALUAX, YTPOKAIOIIMNX 310POBBIO U )KU3HHU JIFOIEH;

OCO3HAHUS MOCJEICTBUM U HEMPUATUS BPEIHBIX MPUBBIYCK (YMOTPEOICHHS aJIKOTOJS,
HApPKOTUKOB, KypEHHUs);

5) TpynoBOro BOCIIUTAHMSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKON JESTENbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JAEATEIBHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Yy4YaCTHE B PEIICHUM MPAKTHUYECKUX 3a7a4 COLMAIbHOU
HaMPAaBIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeCca K MPAKTUYECKOMY M3YUYEHHIO MPOQPEeCcCruil pa3IMyHOro pojia, B TOM YHUCIE Ha
OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHHI 10 XMMHUH;

YBAXKEHUS K TPYAY, JIFOIAM TPyAa U pe3ybTaTaM TPYAOBOU ACATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJIbHONW TPaeKTOpUU 0Opa3oBaHMUs,
Oynymield mnpodeccur MW peanu3aldd COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C Y4YETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTRa;

6) IK0JI0rM4eCKOro BOCIIUTAHMSI:

AKOJIOTUYECKH  IIeJIECOOOpa3HOr0  OTHOIIECHHUS K  MpUPOJie, KaK  HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MJIE;

NOHUMaHUS  TIO0ATBHOTO  XapakTepa  OAKOJOTMYECKUX  MpoOJeM,  BIMSHUA
SKOHOMHYECKUX IMPOLIECCOB HA COCTOSHUE ITPUPOTHON U COLUAIIBHOM CPEbI;

OCO3HAHUSI HEOOXOAMMOCTH WCIOJIB30BAHUSA JIOCTHKEHUN XHUMHHM JUIsI pElICHUs
BOIIPOCOB PALIMOHAIIBHOIO IIPUPOAOTIOJIH30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBUM, MPUHOCAIIUX BPEI OKPYKAIOLIEH NMPUPOIHOM Cpele,
YMEHMUS IIPOTHO3UPOBATH HEOJIaronpusiTHbIC JKOJIOTUYECKHUE IO CJIEICTBUSA
NPEANPUHUMACMBIX JEUCTBUUA U TPEIOTBpAIATh UX;

HAJIMYKST Pa3BUTOIO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIBTYpPbI, OIBITA
JNEATEIBHOCTH JKOJIOTMYECKOW HANpPaBJICHHOCTH, YMEHHS PYKOBOACTBOBATbCS HWMHU B
MO3HABATEILHOW, KOMMYHUKATUBHON W COIMAJILHOM TMPAKTHKE, CIHOCOOHOCTH U YMEHHUS
aAKTUBHO MTPOTHUBOCTOSITH HICOJOTHU XeMohoouH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOW MPAKTUKH;

NOHUMAaHUS CHeUUKH XUMUU KaK HayKH, OCo3HaHusa e€ poiu B (HOPMHUPOBAHUU
pPalMOHAIBHOTO  HAYYHOTO  MBINIJICHUS, CO3JaHUM I[EJIOCTHOTO TMPEACTABICHHUS 00
OKpPYXKarIIEM MHpPE KaK O E€IWHCTBE IPUPOAbI U YEJIIOBEKA, B MO3HAHWUU MPUPOAHBIX
3aKOHOMEPHOCTEN U PEIICHUH MPOOIEeM COXpPaHEHUS IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JIJII COBPEMEHHOM IUBUIIM3AINH: B €€
T'YMaHUCTUYECKON HAIMpPaBJIEHHOCTH M BAXKHOW POJIM B CO3[IaHWM HOBOM 0a3bl MaTepuaIbHOM
KYJIBTYpBI, PEIICHHH TI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEYECTBA —
CBIPHCBOM, SHEPreTUUYCCKOM, MHIINEBOM M DKOJOTHMYECKOM OE30MacHOCTH, B Pa3BUTUHU
MEUITMHBI, 0OOCCIICYCHUH YCIOBUN YCIEUTHOTO TPY/la M AKOJOTHUECKU KOMGMOPTHOHN KU3HH
Ka)KJI0TO 4jIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHHUS CYIIHOCTH METOJIOB IIO3HAHUS,
MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONIB30BATh MOJTy4YaeMble 3HAHUS
JUIST aHanmu3a W OOBSCHEHHUS SIBICHHM OKpPYXAIOIIEr0 MHUpa M TMPOUCXOASIIIMX B HEM
W3MCHCHHUM, YMEHHUS JieflaTh 0OOCHOBAaHHBIC 3aKJIIOUEHUS HAa OCHOBE HAy4HBIX (DAKTOB U
HMMEIOIIMUXCS JAHHBIX C LEJIBIO MOJY4YEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BaTh XMUMHUYECKHWE 3HAHMS [IJISl  PEIIeHUs
po0JIeM B peasbHbIX KU3HEHHBIX CUTYAITUX;

MHTEPECA K MO3HAHUIO U UCCIIEA0BATEIIbCKOUN NEATEIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TMOJIyYEHHIK) HOBBIX 3HAHUM II0 XMMHM B COOTBETCTBUM C IKHW3HCHHBIMU
MOTPEOHOCTSAMU;



UHTEpECa K OCOOCHHOCTSIM Tpyda B pa3IMYHBIX cdepax MnpodeccuoHanbHOU
NEeSTETBHOCTH.

METAINPEAMETHBIE PE3VYJIBTATBI

MeranpenMeTHble pe3ylbTaTbl OCBOCHHSI Y4eOHOTO MpenMera «XUMHs» Ha YpOBHE
cpeaHero o01ero ooOpa3oBaHus BKJIIOUAIOT:

3HaYMMbIe JUIsI (DOPMHUPOBAHUS MHPOBO33PEHUS OOYUYAIOIIUXCA MEKIUCIUILIMHAPHBIC
(MeXTpeaMeTHbIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOIINE LIEIOCTHOCTh HAYYHOU KapTHHBI
MHpa U cneuu(prKy METOAOB IMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, JHEPTUs, SIBICHUE, MPOIECC, CHUCTeMa, HAy4YHbIH (DaKT, MPUHIUM, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, MUCCIEIOBaHUE, HAOIIONCHUE, U3MEPEHNUE, IKCIIEPUMEHT H
Jpyrue);

YHUBEpCaJbHble  y4eOHble  JeWCTBUS  (IIO3HABAaTeJIbHbIE,  KOMMYHHUKaTHUBHBIE,
perynsTuBHbIe), olecrneunBaomue (opMupoBaHue (QyHKIHMOHAIBHON TPAMOTHOCTH H
COLIMAJIBHON KOMIIETEHIIMH 00yYarolIXCs;

COCOOHOCTh  OOYYAIOIIMXCS  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIUCIUILUIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHUS M YHHBEpPCAJIbHbIE y4eOHbIE ACHCTBUS B MO3HABATEIbLHOW U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeMeTHbIE Ppe3yNbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIbHBIMH YUYEOHBIMU
MO3HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMH.

OByaieHHe YHMBEPCAJbHBIMH Y4eOHbIMH N03HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JJOrNYeCKHeE IeHCTBHS:

CaMOCTOATENIbHO (DOPMYIHPOBaTh W AKTyaIM3UPOBATh MpOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONpENENATh LENN AEATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX IJOCTHXKECHHS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEIbHOCTU C IOCTABIECHHBIMU LIEIISIMH;

MCIIOJIB30BaTh MPU OCBOEHUU 3HAHUWA NPHUEMBI JIOTMYECKOIO MBIIUICHUS — BBIICISTH
XapaKTepHbIE MpPU3HAKA TMOHSATUH M YCTAHABIMBATH WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOILME OHATHS AJ11 OOBSICHEHHSI OTACJIbHBIX (PAKTOB U SIBICHMIA;

BBIOMpATh OCHOBAHMS M KPUTEPUU MJIs KiIacCU(UKAIMM BEIIECTB M XUMHUYECKHX
peaKkuui;

YCTaHABIMBATh MPUUYNHHO-CIIEJICTBEHHBIE CBSI3U MEKY U3y4YaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKIEHUS (MHIYKTUBHBIC, ACNYKTUBHbBIC, [0 aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIUPOBAThH
BBIBOJIBI M 3aKJIFOUEHUS;

MPUMEHSTH B IIPOLIECCE TTO3HAHUS, UCTIONb3YyEMbIE B XUMHH CUMBOJINYECKHUE (3HAKOBBIE)
MOJIENIM, TPeoOpa3oOBBIBaTh MOENIbHbIE MPEACTABICHUS — XWMHUYECKHI 3HaK (CHMMBOI)
JJIEMEHTa, XHUMHUYecKas (opmyna, ypaBHEHHE XHMHUYECKOM pEaKIUUu — TMpU PEHICHUH
y4eOHBIX IO3HABATEIBHBIX M MPAKTUYECKHX 3aJady, MPUMEHATh Ha3BaHHBIE MOJIEIbHBIC
MPENCTABICHUS JJIA BBISIBICHUS XapaKTEPHbIX MPU3HAKOB H3Yy4Yae€MbIX BEIIECTB H
XAMUYECKUX PEAKLIUM.

2) 0a30BbIe HCCIeA0BaTEIbCKUE 1eHCTBHUA:

BJ1a/IETh OCHOBAMU METOJIOB HAYYHOTO IMO3HAHMSI BEIIECTB U XUMHUECKUX PEaKIIUi;

dopMynupoBaTh LETW W 3aJaud HKCCIENOBAaHUS, MCMIOJIb30BaTh IIOCTaBICHHBIE U
CaMOCTOSATENIbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI JUIsi (POPMUPOBAHMSI THUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CYXKJICHUU;

BJIa/IETh HABBIKAMHU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M TPOBEACHUS YUYEHUUYECKHX
AKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHMsS  HaOmOmaTh 3a  XOJIOM  IIpoliecca,
CaMOCTOSITEJIbHO MPOrHO3UPOBATH €r0 pe3yabTar, (popmMyaupoBaTh OOOOIIEHHUS W BBIBOJbI
OTHOCUTEJIBHO JOCTOBEPHOCTH pE3YJbTAaTOB HCCIENOBAHUS, COCTAaBIATh OOOCHOBAHHBIN
OTU€T O IIpoJIeTIaHHOM paboTe;

npuoOpeTarb OMBIT YYEHUYECKON HCCIIeI0BAaTENIbCKOM W MPOEKTHOM JesTEeIbHOCTH,
NPOSIBIISATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TOMCKY METOJOB PpEIICHUS
NPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3JIUYHBIX METOAOB MO3HAHHS.

3) pabora ¢ uHpopManmei:



OPUEHTHPOBATHCA B PA3IWYHBIX HCTOUYHUKAX HWHPOpMAIMK (HAYYHO-TIOMYISIpHAS
JUTepaTypa XHMHUYECKOTO COJIEpKaHUs, CIpaBOYHbIE Mocobus, pecypcsl HWHTepHETa),
aHATM3UPOBATh MH(POPMAIMIO PA3TMYHBIX BHJIOB U (OPM MPEACTABICHUS, KPUTUYECKU
OIICHHBAaTh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCT;

dopMynHpOBaTh 3aMpochl W MPHUMEHATH Pa3jMYHbIC METOIbI MPU TOMCKE U OTOOpE
uHpOpMAITIH, He0OXOUMOM IS BEITIOTHEHHSI YIEOHBIX 3a7a4 ONpeeIEHHOTO THIIA;

IpUOOpETaTh OMBIT MCIIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpaTh ONTUMaNbHYIO (OpPMY MpEACTaBICHUS WH(HOPMAIUH
(cxempbl, TpaduKu, TUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAy4YHBIA S3BIK B KadecTBE CPEACTBAa MpH paboTe ¢ XUMHYECKOM
uHpOpMAIHCH: MPUMEHITh MEXIpPEeIMETHbIE ((pHU3MYecCKue M MaTeMaTHYEeCKUE) 3HAKU U
CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

MCTIOJIH30BaTh U MPEe0OpPa30BHIBATH 3HAKOBO-CUMBOINYCCKUE CPEACTBA HATJISTHOCTH.

OByaieHHe YHUBEPCAJbHBIMM KOMMYHUKATUBHBIMHM 1eICTBUSIMU:

3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYIaeMOW TeMbI B XOJI€ AUAJIOTa W/WIHA TUCKYCCUH,
BBICKA3bIBaTh HJE€H, (GOPMYIUPOBATh CBOM TMPEIJIOKEHUS OTHOCUTEIBHO BBITIOJHEHHUS
MIPEIOKEHHOM 3a1a4u;

BBICTYIIAaTh C MPE3CHTAIMEH PEe3yJIbTaTOB IMO3HABATEILHON JESTEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIIIOJIHEHUH XHUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO HCCIEAOBAHUIO CBOWCTB H3y4YaeMbIX BEIECTB,
peanu3anuu y4eOHOTro MpoekTa U (GOpMyIUpOBaTh BBIBOABI MO pe3yJibTaTaM MPOBEIEHHBIX
MCCJICIOBAaHUN MTyTEM COTIACOBAHUS MO3UIIMN B X0/I€ OOCYXKACHHUS U OOMEHA MHEHUSIMH.

OBiaieHHe YHUBEPCAJbHBIMH PeryJISSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIBHYIO JCSTEIBHOCTD,
onpenenss e€ el U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
MpeiaraeMblii aJITOPUTM JEHCTBUI MPU BBHIMOTHEHUH YUYEOHBIX U UCCIEA0BATEIBCKUX 3a/1a4,
BBIOMpAaTh Hanbosee YHPEeKTUBHBIN CITOCOO MX PEHICHHS C YUETOM TOTYyUYEeHUs] HOBBIX 3HAHHM
0 BEIIECTBaX U XUMUYECKHUX PEAKIIUIX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEH JIEATETLHOCTH HAa OCHOBE CaMoOaHalu3a |
CaMOOLICHKHU.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS Kypca « OpraHuuecKkas XuMHUs OTPakKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUUYECKOM COCTABISIONIEH €CTECTBEHHO-
Hay4yHOW KapTUHBI MHpA, POJIU XUMHHU B TMO3HAHWUU SIBIICHUM TPUPOJbI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJBTYPbl JUYHOCTH, €€ (PYHKIHMOHAJILHOW TPpaMOTHOCTH, HEOOXOIUMOW st
pelieHusi MPaKTUYEeCKUX 3a7ad M DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO Y IPUPOTHOM Cpeie;

BJIAJICHUE CHUCTEMOM XMMHWYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOMOJATAIOIINE
MOHATUS (XUMHUYECKHUN DJIEMEHT, arToM, OJJICKTpOHHas o000J04Yka aroMa, MOoJIeKya,
BAJICHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas ¢opmyna
(pa3BépHyTasi U COKpaliéHHas), MOJb, MOJISIpHAsE Macca, MOJSPHBIM 00BEM, YIIIEpOIHBIN
ckelneT, (DyHKIIMOHAJbHAsI TPYIINa, pagukal, U30MEpHs, HW30MEpbl, TOMOJOTHYECKUUN psI,
TOMOJIOTH, YTJIEBOJOPOABI, KUCIOPOJ M a30TCOJEpKAIUe COCAUHEHHUS, MOHOMED, TOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHECHUS); TEOPUU W 3aKOHBI (TEOpus
CTpoeHHUs opraHudeckux pemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUHN SI3bIK XUMHUU; MUPOBO33PEHUYCCKUE 3HAHUS, JIGKAIUE B
OCHOBE MOHUMAHMSI PUYUHHOCTH U CUCTEMHOCTH XUMHMUYECKUX SIBICHUM, (DAKTOIOTHYECKHE
CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJYUYEHUU W OE30MaCHOM HCIIONIb30BAHUU Ba)KHEHIIMX
OpraHUYeCKUX BEUIECTB B ObITY U MPAKTUYECKON EATETbHOCTH YETIOBEKA;



c(hOpMUPOBAaHHOCTh  YMEHUW  BBISABIATH  XapakTEpHbIE  MPU3HAKKA  TOHATHMH,
yCTaHaBJIMBaTh UX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOUIUE MOHATUS MPU ONMUCAHUU
COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COCIUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIOIB30BaTh XMMUYECKYIO CUMBOJIMKY JIJISi COCTaBICHUS
MOJICKYJISIPDHBIX W CTPYKTYpHBIX (pa3BEPHYTOM, COKpalIEHHON) QOpMya OpraHMYECKUX
BEIIECTB W ypaBHEHUNW XUMHMUYECKUX pEaKlMid, W3roTaBIUMBaTh MOJEIU MOJEKYI
OpraHUYeCKUX BEHIECTB I WUIIOCTPAMM WX XUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTPOCHUS,

chOpMHPOBAaHHOCTh ~ YMEHUW  YCTaHABIMBATh  NPUHAAJEKHOCTh  HM3YUEHHBIX
OpraHUYeCKHUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OMNpeNeEHHOMY KJaccCy/TpyIie
COCJIMHEHUN (YIryIeBO10pOIbl, KHACIIOPOJT u a30TCOIEprKalue COCIMHEHHS],
BBICOKOMOJICKYJIIDHBIE ~ COCJMHEHMs), JaBaTb WM Ha3BaHMUS MO CHUCTEMaTH4ECKOU
Homenkiarype (IUPAC), a Ttakke TmpUBOAUTH, TPUBHAIBHBIC Ha3BaHUS OTICIBHBIX
OpraHUYeCKUX BEHIECTB (ITHIICH, MPOIUJICH, alleTHIICH, YTHJICHIJIMKOIb, TIHIEpUH, (HEeHO,
dbopmanpaerua, aneTaibAerull, MypaBbUHas KHUCJIOTA, YKCyCHas KHCIJIOTa, OJICMHOBas
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K03a, PpyKTO3a, Kpaxmall, [eJUTI0I03a, TIIUIIHUH);

c(hOpMHUPOBAHHOCTh YMEHUSI OMPENEIATh BUIbI XUMHUYECKOH CBS3M B OpPraHUYECKHUX
COCIMHEHUSIX (OJJMHAPHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOXKEHUS TEOPUU CTPOCHHUS OPTaHUYECKHUX
BemectB A. M. bymiiepoBa /st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHHSI; 3aKOH COXPAHEHHUS MaCChl BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpOeHUE, (U3UYECKUE U
XUMUYECKUE CBOWCTBA THUIMYHBIX MPEACTABUTENCH pa3IMYHBIX KIJIACCOB OPraHUYECKUX
BEIIECTB (METaH, ATaH, ITWICH, MPONUJICH, aleTuiaeH, OyTtaaueH-1,3, MermiOyraaueH-1,3,
O€H30J1, METaHOJI, STAHOJI, STUJICHIJIUKOJIb, TIUIEPUH, (EHOJI, alleTalIbJIeTH/, MypaBbUHAS U
YKCYCHasl ~ KHCIJIOTBI, [DJIIOKO3a, Kpaxmals, IeJUII003a, aMHUHOYKCyCHasi  KHCJIOTa),
WUTIOCTPUPOBATh TEHETHMUYECKYIO CBA3b MEXKJIYy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIU C UCTIOJIb30BAHUEM CTPYKTYPHBIX opmyT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HMCTOYHHKHU YIJIEBOJOPOIHOTO CHIPhS
(HedTh, TPUPOAHBIN Ta3, yToJib), CIOCOOBI UX MEPepabOTKH M MPAKTHUYECKOE MPUMEHEHUE
MPOIYKTOB MepepadboTKu;

c(hOpMHUPOBAaHHOCTh YMEHUU TPOBOAUTH BBIYHCICHHS IO XUMUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIIMHU MO0 M3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIM MPOIYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHCTEMON 3HAHUH 00 OCHOBHBIX METOJAX
HAyYHOTO TIO3HAHUS, HUCIOJIb3YeMbIX B XHMHH TPH HM3yUYCHUHU BEIIECTB U XUMHUYECKHX
aBlieHU (HAOMIONmEeHWe, W3MEpPEHUe, OKCIEPUMEHT, MOJCIUPOBAHUE), HCIIOJIb30BaTh
CUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalIUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHECHHEM,;

c(hopMHUPOBAHHOCTh YMEHHUN COOJIIONATh TIPaBUIIa TTOJIB30BAHUS XUMUYECKONU TOCYION U
nabopaTopHbIM  O0OpYIOBaHHEM, a TaKXkKe TMpaBWiia OOpalieHuss C BElIeCTBAMH B
COOTBETCTBHUH C MHCTPYKITUSMH T10 BHITIOTHEHUIO TA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUW TUIAHUPOBATh M BBHITIOJNHATh XUMHUYECKUN DKCIIEPUMEHT
(TpeBpallieHrss OPraHUYECKUX BEIICCTB MPHU HATPEBAaHWU, TOJYUYCHUE STUJICHA M H3yUYCHUE
€ro CBOWMCTB, KaueCTBEHHBIC PEAKIIMM OPraHUYECKUX BEIICCTB, JACHATypamus OCIKOB Tpu
HarpeBaHWM, IIBETHbIC pEaKIUH OETKOB) B COOTBETCTBHHM C TIPABUJIAMH TEXHUKH
O0e3omacHOCTH TMpu OOpaIleHHWH C BeIIECTBAaMH U Ja0OpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3YJIbTaThl XUMHUYECKOTO OKCIIEPUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOIIUX PEAKINi M (OPMYTUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIHTATOB;

c(hOpMHPOBAHHOCTh YMEHHI KPUTUYECKH aHATM3UPOBATh XUMUYECKYI0 WH(OpMaIuio,
MOJIy4aeMyl0 W3 pa3HBIX HMCTOYHHMKOB (CpeacTBa maccoBod uHpopmanmu, VHTEpHET u
IPYTHUX);

c(hOopMHPOBAHHOCTh yMEHUH COONIONATh TpaBWja JKOJIOTHYECKH I1eJIecO00pa3HOTro
MOBEACHUS B OBITY W TPYIHOBOW ACATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBBS H
OKPYKalOoIIel MPUPOTHON CPEIbl, 0CO3HABATH OMIACHOCTH BO3ACHCTBUS HA KUBBIE OPTaHU3MbI
OTIPEICIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMas cMbica mokazarens [IJIK, moscHaATh Ha



OpUMepax CrocoObl YMEHBIIEHUS M MPENOTBpallleHHs] WX BPEIHOTO BO3JIEUCTBHUS Ha
OpraHu3M YeJIOBEKa,

JUtst 00y4aroIIMXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbsI: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUMN;

JUISL CHENbIX W CIa0OBUAAIIMX OOY4YalOIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy 00o3HaueHul JI. bpaiins ais 3anucu XumMuueckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHHS Kypca «OOmass ¥ HeopraHuyeckass XUMHsD)
OTPAKAOT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUA: O XUMHUYECKON COCTaBISIIONIEH €CTECTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJIM XMMHH B TIO3HAHUU SIBJICHUN MPUPOIbI, B (POPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBLHON I'PaMOTHOCTH, HEOOXOIUMOM s
pelIeHUs] MPaKTUYECKUX 3a7ad4 U HKOJOTHYECKHM OOOCHOBAHHOTO OTHONIIEHUS K CBOEMY
3I0POBbIO U IPUPOJHOU CpPELIE;

BJIQJICHUE CHUCTEMOM XMMMYECKUX 3HAHUM, KOTOpas BKIIIOYAECT: OCHOBOIIOJIATAIOLINE
MOHATHUS (XMMHYCCKUH 3JIEMEHT, aTOM, W30TOI, S-, P-, - BJIEKTPOHHBIC OPOMTAIU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJIEHTHOCTH, JIEKTPOOTPHUIATEILHOCT, CTETICHD
OKHUCJICHUS, XHMHYECKasi CBsA3b (KOBaJIGHTHAas, HWOHHAs, MeETaJuIMuecKasi, BOJOPOHAs),
KPUCTAJUINYECKAsT PpEUIETKA, THUIIBI XUMHYECKUX PpEaKIud, pacTBOp, IJICKTPOJIUTHI,
HEJJICKTPOJIUTBL, ANEKTPOIUTUUECKAS JUCCOLUALMSA, OKUCIUTEND, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOM  peakIuu, XHMHYECKOE€ paBHOBECHE); TEOPUHM U  3aKOHBI (Teopus
ANEKTPOJIUTUUECKOM Juccoluannu, nepuoandeckui 3akoH [J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUs MACChl BEIIECTB, 3a4KOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU MPU XUMUYECKUX
peakiusixX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUM SI3bIK XUMHUHU, MHUPOBO33PEHUECKHUE 3HAHMSI,
JeKalUMe B OCHOBE IIOHMMAaHUs NPUYMHHOCTH M CHUCTEMHOCTM XUMHMYECKUX SBICHUH,
(aKTOJIOTUYECKHUE CBEJIEHUS O CBOWCTBaxX, COCTaBe, IOJY4YeHHMHM U  Oe30macHOM
WCIIOJIb30BAHUM ~ BAXKHEUINIMX HEOPraHWYECKUX BEHIECTB B OBITY W MPAKTHYECKOU
JNEATEIBHOCTH YEI0BEKa,;

chOpMHpPOBAaHHOCTh ~ YMEHUW  BBISIBISITH  XapaKTepHbIE  TMPU3HAKU  TOHSTHUH,
YCTAaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOJIB30BATH COOTBETCTBYIOLIME IMOHITUS MPU ONMUCAHUU
HEOPraHUYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(hopMHPOBAHHOCTh YMEHHUI HCIOIB30BaTh XUMHUYECKYIO CUMBOJIMKY JIJISi COCTaBJICHUS

OpMyJl BEIIECTB M YPAaBHEHUM XUMHUUYECKUX PEAKUUU, CUCTEMATUYECKYH) HOMEHKJATypy
IUPAC) u TpuBHanbHbIC Ha3BaHHS OTAEIBHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIH ras,
YIJICKUCIIBIMA Ta3, aMMUAaK, raméHas M3BeCTb, HEram€Hasi U3BECTh, IUThEBAsL COAQ, MUPUT U
apyrue);

c(hOpMHPOBAaHHOCTh YMEHUU OIpPEAENATh BAJICHTHOCTh W CTENEHb OKUCICHUS
XMMHUYECKUX DSJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BHUJ XUMHYECKOW CBSI3U
(xoBasieHTHAs, HOHHAs, METAJTNYECKAs, BOJOPOAHAsI) B COEAMHEHUSX, TUIl KPUCTAILTNYECKON
PEIETKM KOHKPETHOTO BElIECTBA (aroMHas, MOJEKYJSpHAas, HOHHAs, MeTajuIn4ecKas),
XapakTep Cpelbl B BOIAHBIX PACTBOPAX HEOPTAHUYECKUX COCIMHEHNM;

c(hOpMHPOBAHHOCTh YMEHUW yCTAaHABIMBATh NPUHAMICKHOCTh HEOPTAHUYECKHUX
BEIIECTB 10 UX COCTABY K ONPECIEHHOMY KIIACCY/TPYIINE COSAMHEHUH (MPOCTHIC BEIIECTBA —
METaJUThl 1 HEMETAaJUTbl, OKCHUJIbI, OCHOBAHMSI, KUCJIOTHI, aM(POTEPHBIC THAPOKCUIBI, COJH);

c(hOpMHPOBAaHHOCTh YMEHHM pacCKpbhIBaTh CMBICH mepuogudeckoro 3akona JI. M.
MengeneeBa W JEMOHCTPHPOBaTH €r0  CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (QYHKIINU;

c(hOpMHPOBAaHHOCTh yMEHHUH XapaKTepU30BaTh OJJIEKTPOHHOE CTPOEHHWE aTOMOB
XUMHYECKHUX AeMeHTOB 1—4 nepuonoB [lepruonnueckoil CUCTEMBI XUMAYECKUX AJIEMEHTOB /1.
W. Menpeneera, UCHOIb3Ys MOHATUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIHNY, «IHEPIETUUECKHE
YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKHX 3JIEMEHTOB U X
COEMHEHNH 110 NepuogaM u rpynnaMm llepuonrdeckon CUCTEMBI XUMHYECKHUX IEMEHTOB /.
H. Menpaeneena;

c(hOpMHPOBAHHOCTh yMEHHUH XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHYECKUE
CBOMCTBA HEOPTAaHWYECKHUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE



TEeHETUYECKOM CBSI3M MEXIY HEOPraHM4eCKUMM BEIeCTBAMU C TIOMOUIBI0 YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

c(hOpMHPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUUYECKUE PEAKLUU 10 Pa3TUYHBIM
npu3HakaMm (YHUCIy W COCTaBy pearupyloumux BeLIECTB, TEIMIOBOMY 3(PQEKTy peakiuu,
U3MEHEHHMIO CTETICHEW OKUCIEHUS DJIEMEHTOB, OOpaTUMOCTH pPEaklUd, Y4acCTHUIO
KaTaian3aropa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABISTH YpPaBHEHHUS PEAKIHUN pa3Iu4HbIX THUIIOB,
MOJIHBIE W COKpAalIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHA, YUYUTBIBasl yCIIOBHUSA, MpU
KOTOPBIX 3TU PEAKIIUU UIYT /10 KOHLIA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEUIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;

c(opMHUPOBAHHOCTH YMEHUU pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIM IOCPEJCTBOM COCTABJICHHUS JJICKTPOHHOTO OajaHca STHUX
peaKuuii;

c(hOpMHUPOBAHHOCTh YMEHHUU OOBSICHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKOM pEaKIUU
OT Pa3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT
BHe1Hero BozzeicTBud (mpuniun Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHUYECKHE TPOIECCHI, JIeKalIUe B
OCHOBE  [MPOMBIIUICHHOTO  IOJIYYEHHUS] CEpPHOM  KHCJIOThI, aMMHakKa, a TakKke
c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX W HIKOJOTUYECKHUX
mpo0eMax XMMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIYUCICHHUS C HCIOJB30BAHUEM MOHSATHUS
«MaccoBasi JI0Jig BEIECTBA B PAcTBOPE», OObEMHBIX OTHOIICHHWM Tra30B MPH XUMHUYECKHUX
pEaKIMsIX, MacChl BEIIECTBA UM 00BEMA ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE
I 00bEMY OJHOTO M3 YYaCTBYIONIMX B PEaKIMM BEUIECTB, TEIIOBOTO 3(pdekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MacChl BEUIECTB, MPEBPAILICHUS U COXPAHEHUS YHEPTHH;

c(hopMHUPOBAHHOCTh YMEHHUN COOJIIONATh IIPaBUIIa TOJIb30BAHUS XUMUYECKONU MOCYI0N U
7a00paTOpHBIM  OOOPY/JIOBaHMEM, a TaKXKe IMpaBWiIa OOpalleHUus C BeEHeCTBAMHU B
COOTBETCTBHUH C MHCTPYKIIUSMH IO BHITIOTHEHHUIO TA00OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBHIMOJIHATH XUMHUUYECKUN DKCIIEPUMEHT
(pa3nokeHre TEepOKCHIa BOIOPOAA B NPUCYTCTBUM KaTajdu3aTopa, OMpeNesieHHuEe Cpeibl
pPacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAIBHOTO WHIUKATOPA, BIMSHUE Pa3IMYHBIX
(haKTOPOB Ha CKOPOCTh XMMHUYECKOW PEaKIMH, PEaKIMK HOHHOTO OOMEHA, KaueCTBEHHBIC
peakuuu Ha cynabdar-, xkapOOHAT- W XJIOPHUA-aHUOHBI, Ha KAaTHOH AaMMOHHUSI, PEIICHHE
AKCIIEPUMEHTANIbHBIX 337a4 o TemaMm «Mertamwiey»y U «HeMerambl») B COOTBETCTBUU C
MpaBUjaMU TEXHUKH O€30MacHOCTH TMpH OOpallleHUH C BEIIECTBAMU M J1aOOpaTOpHBIM
o0oOpyI0OBaHUEM, TMPEACTABISATH PE3yAbTaThl XUMUYECKOTO HKCIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakiuidi u (HOPMYIUpPOBaTh BHIBOJBI HAa OCHOBE JTHUX
pE3YNbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTUUYECKH aHAJTU3UPOBATH XUMUYECKYIO WH(OPMAIIHIO,
MOJIy4Ya€MYI0 W3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYyHHKanuu, MHTepHET u
IPYTHUX);

c(hopMHPOBAaHHOCTh yMEHHUH COONIONATh TpaBWia JKOJIOTHYECKU I1eJIecO00pa3HOro
MOBEACHUS B OBITY W TPYIAOBOW NEATETLHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBBS H
OKpY>KaroIIEH MPUPOAHOM CPE/bl, 0CO3HABATH ONACHOCTH BO3JAEHUCTBHUS HA KUBBIE OPraHU3MBbI
ONpPEAECIEHHBIX BEUIECTB, MOHMUMAs cwmbica Tokazarens I[IJIK, mosdcHATe Ha npumepax
crocoObl YMEHBIIIEHWS W TPENOTBPAIICHUS WX BPEIHOTO BO3ACHCTBHUS Ha OpPraHU3M
YeJI0BEKa;

JUTst 00y4YaroIIMXCsl ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 3/I0POBbs: YMEHUE MPUMEHSTh
3HAHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUN;

JUISL CHETBIX W CHAa0OBHAAIIMX OOydYarOIIMXCS: YMEHHE WHCIONb30BaTh pelbedHo-
TOYEUHYI0 cHucTeMy oOo3HaueHuil JI. bpaitna gnsg 3anucu  xumudeckux  (Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuyecTBO 4acos
Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrPaMMBbl Konrpoanupl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pa3znea 1. Teopernyeckue 0CHOBbI OPraHM4€eCKOM XUMHHU
[Ipenmer oprannyeckoil Xumuu. Teopust CTpOCHUS
1.1 PeIMET Op ! Pt CIp 3 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coeanHeHut A. M. Bytneposa
Hroro no pazgeny 3
Paznea 2. YrieBogoponsl
2.1 [IpenenbHble yIIIEBOAOPOIbI — AJIKaHBI 2 bu6mmoreka LOK https://myschool.edu.ru/
HenpenenbHble YIIIEBOAOPOIBI: ATKEHBI, AJIKATUCHBI,
2.2 pedl Y HOPOA A 6 1 bubauoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaThueckue yIriieBo10pO/ibl 2 bubmuotexa LIOK https://myschool.edu.ru/
[IpuponHbie HCTOYHUKH YTTIEBOJOPOJOB U UX
2.4 pupoa y HOpoA 3 1 bubmuoreka [1OK https://myschool.edu.ru/
nepepadoTka
Wroro o pazaeny 13
Pasnen 3. Kuciopoaconep:xanue oprann4eckue coeJuHEHUs
3.1 Cruptsl. denon bubnuoreka L{OK https://myschool.edu.ru/
3.2 Anbaeruasl. KapOoHoBble KUCIIOTHI. Cl0XKHBIE 3(UPBI 1 bubmuotexa LIOK https://myschool.edu.ru/
3.3 VIieBoanl 1 bu6mmoreka LIOK https://myschool.edu.ru/
Hroro o pazaeny 13
Pasnesn 4. A3orconep:xkamye OpraHn4ecKue coeMHEeHN s
4.1 AMUHBL. AMHHOKHCITOTBI. benkn 3 bu6mmoreka [{OK https://myschool.edu.ru/
Wroro mo pazgeny 3



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/

Pa3znea S. BoicokoMoJieKyJIsIDHBbIE COeIMHEHM S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmoteka I{OK https://myschool.edu.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34



https://myschool.edu.ru/

11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (1M (ppoBbIe)
HaumeHoBaHue pa3aesioB U TeM POrpaMMbl Kontpouabusl | IlpakTunuec
n/n Bcero oOpa3oBare/ibHbIE pecypChl
e padoThbI KHe padoTsbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUM
Crpoenue aromoB. [lepuonnueckuii 3akoH U
11 [Tepuognueckas cucrema XMMHUYECKUX AemMeHToB /. H. 3 bubmoteka ITOK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemectBa. MHOrooOpasue BELIECTB bubnuotexa LIOK https://myschool.edu.ru/
1.3 XUMHUYECKHE PEAKIIUHI 6 1 1 bu6mmoreka LIOK https://myschool.edu.ru/
Wroro no pazneny 13 bubnuotexa LIOK https://myschool.edu.ru/
Paznen 2. Heopranuveckasi Xumust
2.1 Meramibl bu6mmoreka I{OK https://myschool.edu.ru/
2.2 HemeTamsr 1 bub6mmoreka [{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKNX U OPraHUYECKUX BELIECTB bubnuoreka LHOK https://myschool.edu.ru/
Wtoro no pazneny 17 bubmuotexa LIOK https://myschool.edu.ru/
Paznen 3. Xumus u Ku3Hb
3.1 XuMus v )KU3Hb 4 bu6mmoreka [{OK https://myschool.edu.ru/
Hroro no pasneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 2 3



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/

IHOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N Kosnuects 3
) JIEKTPOHHBIE M (PPOBbIE
Tema ypoka 0 92COB p uugp
n/n Nlata oOpa3oBare/ibHbIE pecypcChl
Bcero
1 [Ipeamer opranndecko XMMHH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE 1 bubnmuoreka LIOK https://myschool.edu.ru/
Teopus cTpoeHHs Opraundeckux coequuenut A. M. bytneposa, eé
2 1 bubmuoreka LIOK https://myschool.edu.ru/
OCHOBHBIE ITOJIOKEHUS
[IpencraBnenue o knaccudukanum opraHuueckux Bemects. Homenknarypa
3 P b P P 1 Bubmiorexa LOK https://myschool.edu.ru/
(cucTemarnueckas) U TpUBUAJIbHbBIE HA3BaHUS OPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHUECKHH s 1 bubnuorexa LHOK https://myschool.edu.ru/
5 MeraH ¥ 3TaH — NPOCTEUIINE NPEICTABUTEIN AJIKAHOB 1 bubmmoteka IIOK https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubnuoreka IIOK https://myschool.edu.ru/
7 OTUJIEH U MPOIUJIEH — MPOCTENIINE NMPEICTaBUTEIHN AJIKEHOB 1 bubnuorexa LHOK https://myschool.edu.ru/
8 [Ipaktuyeckas padora Ne 1. «IlomyueHue sTUIeHAa U U3yYEHUE €TO CBOHCTBY 1 bubnuoreka IIOK https://myschool.edu.ru/
Ankaguensl. byraguen-1,3 u metunOyraauen-1,3. [Toxyuenue
9 A ytaa yraa Y 1 bubmuoreka LIOK https://myschool.edu.ru/
CUHTETHUYECKOTO KayuyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUHN PSIII.
10 L. P A 1 bubmoreka [1OK https://myschool.edu.ru/
AleTuieH — MpOCTEeNIINM MpeICcTaBUTENh AIKUHOB
11 Brruncnenus no ypaBHEHHUIO XUMHUYECKON PEaKInU 1 bubnuorexa LHOK https://myschool.edu.ru/
12 ApeHbl: 6eH30:1 U ToTyoJl. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
I'eHeTHueckas CBs3b yINIEBOJOPOAOB, IPUHAIEKAIUX K PA3IUYHBIM
13 y AOPOA puHax - P 1 bubmoreka [1OK https://myschool.edu.ru/

KjiaccaM
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[TpupoaHbIe HCTOYHUKH YITIEBOAOPOAOB: MPUPOIHBIN ra3 U MOMYTHHIE

14 . bubmuoreka [1OK https://myschool.edu.ru/
HedTsHBIC Ta3bl, HEPTh U MPOAYKTHI €€ epepadoTKu
[TpupoaHbIe HCTOYHHUKH YITIEBOAOPOAOB: IPUPOIHBIN ra3 U MOMYTHHIE

15 PHpOl Y HOPOI . PHPOA Y bubmuoreka [1OK https://myschool.edu.ru/
HedTsHBIC Ta3bl, HEPTh U TPOAYKTHI €€ epepadoTKH

16 KontponbHas paboTa 1o pazzaeiny «YrieBoaopoabh» bubnuoreka LIOK https://myschool.edu.ru/

17 [IpenenbHuble OHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogopoaHas cBs3b bubnmuoreka LIOK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: ITUIICHIJIMKOJIb U TIIUIEPUH bubnmoreka IIOK https://myschool.edu.ru/
®DeHoI: CTPOCHUE MOJIEKYJIbI, PU3MUECKUE U XUMHYECKUE CBOMCTBA,

19 P Yo, ¢ BuGnuorexa LIOK https://myschool.edu.ru/
MIPUMEHEHUE

20 Anprerunsl: GopMaIbAETHI M alleTalIbeTHA. AIIETOH bubnmuoreka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE TpeieNIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 A pedt P P bubnuoreka LIOK https://myschool.edu.ru/
yYKCyCHast

22 [IpakTuueckas padora Ne 2. «CBoiCTBa pacTBOpPa YKCYCHOM KHCIOTHI» bubmuoteka LIOK https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAs KUCJIOTHI, KaK MPEACTABUTENH BBICIITUX

23 P et bu6mmoteka 1{OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpl1a Kak CONU BBICITUX KapOOHOBBIX KUCIIOT, HX MOIOIIEe eHCcTBHE bu6mmoreka I{OK https://myschool.edu.ru/
Crnoxubie 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [ maponus

25 Pup P A P P bubmuoreka I1OK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponns, npuMeHeHne, OMoJoruueckas poib KUPOB bubnuorexa LHOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanus. Baxxneilme npeacTaBuTeIn: IIIOKO3a,

27 8 Purcan pel bubmoreka [1OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman u nemirono3a kak IpupoIHbIE OJIUMEPHI bubnuoreka I{OK https://myschool.edu.ru/
Kontponbshas padota no pasneny «Kucnopoacoaepkaiiyue opraHuuecKue

29 P P pasiery POACORCPKAIIHE Op bubmoreka [1OK https://myschool.edu.ru/
COCTMHEHUS

30 AMUHEI: METHIAMMH U aHUJIUH bub6mumoteka 1{OK https://myschool.edu.ru/
AMMHOKHUCIOTHI KaKk aM()OTepHbIe OPraHUYECKUE COSTUHEHUS, UX

31 Gorep P A bubmuoreka LIOK https://myschool.edu.ru/

onosiornyeckoe 3HadueHue. Ilernruast



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

32 benku kak mpupoHbIE BEICOKOMOJICKYJISIPHBIC COSAMHEHUS 1 bubnmoreka ITOK https://myschool.edu.ru/
33 OCHOBHBIE TOHATUSI XMMUHU BBICOKOMOJICKYJISIPHBIX COCTMHEHUIM 1 bubmuoteka LIOK https://myschool.edu.ru/
34 OcCHOBHBIE METO/IbI CHHTE3a BbICOKOMOJIEKYJISIPHBIX COEIUHEHUM. 1 BuGmorexa LIOK https://myschool.edu.ru/
[Iimactmaccsl, kKaydyKu, BOJJOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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11 KUIACC

KoanuecTB Jlara
Ne DJIeKTpOHHbIe nn(ppoBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBare/ibHbIE pecypchl
Bcero ust

1 XUMHUUYECKUHN 2JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PHUTYpalus aTOMOB 1 bubnuoreka LIOK https://myschool.edu.ru/
Ilepnonuyeckuii 3akoH u [lepronnueckas cucteMa XMMUYECKHUX DIIEMEHTOB

2 P P . . 1 Bubmiorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, uX CBSI3b C COBPEMEHHOM TEOPUEH CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHUX IEMEHTOB U UX

3 COEIMHEHUH MO TpyIIaM U NepuojaM. 3Ha4eHUEe NEPUOANYECKOTO 3aKOHA U 1 bu6mmoreka I{OK https://myschool.edu.ru/
CUCTEMBI XUMHUYECKUX 31eMeHTOB .M. MeneneeBa B pa3BUTUN HayKU
Crpoenue BeniecTBa. XUMUYECKasi CBS3b, €€ BUIbl; MEXaHU3MBbI

4 p N ’ ’ 1 Bbubmorexa ITOK https://myschool.edu.ru/
0o0pa3oBaHMsI KOBaJICHTHOM cBsi3U. BonoposaHas cBsi3b
BanentHocTts. DnekrpoorpunarenbHocTh. CTeneHs okucienus. Bemecrsa

5 pooTp 1 bubauoreka IIOK https://myschool.edu.ru/
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS
[TonsiTve o nUcHepCcHBIX cucTeMax. VICTUHHBIE U KOJIIIOUHBIE PACTBOPHI.

6 P P P 1 bu6mmoteka 1{OK https://myschool.edu.ru/
MaccoBas 10715 BelllecTBa B pacTBOpe
Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX COEMHEHNN.

7 ¢ P P 1 bubmuoreka [1OK https://myschool.edu.ru/
I'eneTnyeckas CBS3b HEOPraHMYECKHUX BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccugukanus XuMHUUeCKuX peakiuii B HEOPraHMUECKON 1 OpraHuYecKoil

8 XUMHH. 3aKOH COXPaHEHUS MACChI BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuoreka IIOK https://myschool.edu.ru/
IIPEBPALICHMS] DHEPTUU IIPU XUMHUYECKUX PEAKIUAX

9 CxopocTth peakiuu. O6paTumbie peakui. XUMHUECKOEe paBHOBECHE 1 bubnuorexa LHOK https://myschool.edu.ru/
[TpakTrueckas pabota Ne 1. «BnusiHue pa3zinuuHbix (akTOPOB Ha CKOPOCTh

10 . 1 bubmoreka [1OK https://myschool.edu.ru/
XUMHUYECKOHN peakinm»
OnexTponurnyeckas aucconuanus. [lIonsaTue o BOJOpOoJHOM NOKa3aresne

11 (pH) pactBopa. Peakunu nonHoro ooMena. [ maponus opraHMyecKux u 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHMYECKUX BEILECTB
OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiny. [lousTHe 00 sneKTponu3e

12 P P 1 bubmuoreka L1OK https://myschool.edu.ru/

pacIuIaBoB U pacTBOPOB COJIEH
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13 KonTpomnsHas pabota mo pasaeny «TeopeTudeckre 0CHOBBI XUMUI bubnmoreka ITOK https://myschool.edu.ru/
Meraiuisl, ux nojaoxenue B Ilepuogudeckoit cucreMe XUMHYECKUX

14 snemenToB [I. . MenneneeBa u 0COOEHHOCTH CTpoeHHs aToMOB. O01me bubnuoreka LIOK https://myschool.edu.ru/
¢dbuznyeckre cBOCTBa METANIOB

15 CnaBbl METAJUIOB. DNEKTPOXUMUYECKUH Psil HAIPSKEHUM METaJUIOB bubnuoreka LIOK https://myschool.edu.ru/
XUMHAYECKHUE CBOMCTBA BAXKHEHIIINX METAJUIOB (HATPUU, KaInil, KaJIbII

16 N _ N (narpui, ’ ’ bubmuorexa I{OK https://myschool.edu.ru/
MarHui, aTIOMHUHHN) U UX COCIMHEHHIA

17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX COCTUHEHUI bubmuoreka [1OK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIUHKA, KeJIe3a U MX COCAUHCHUN bu6mmoreka 1{OK https://myschool.edu.ru/
IIpaktuueckas padora Ne 2. "Perrenne sKCriepuMeHTaIbHEIX 3aa4 [10 TEME

19 P b P Bu6morexa LTOK https://myschool.edu.ru/
«MeTtanibn
Hewmertannsl, ux nonoxxenue B [lepuoauueckoil cucreMe XUMUYECKUX

20 ’ P bubnuoreka LIOK https://myschool.edu.ru/
anemenToB /l. V1. MenzaeneeBa u 0COOEHHOCTU CTPOCHHUS aTOMOB
®uznyecKkre CBOWCTBa HEMETAIIIOB. AJUIOTPOINS HEMETAJUIOB (Ha IpUMepe

21 p ( PHMEp bu6mmoteka 1{OK https://myschool.edu.ru/
KHCTIopofa, cepbl, pocdopa u yriepoaa)

22 XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPHI M X COSAUHEHUN bu6mmoteka 1{OK https://myschool.edu.ru/

23 XuMHUECKHe CBOMCTBA a30Ta, pocodpa U UX COSTUHEHUN bubnuoreka IIOK https://myschool.edu.ru/

24 XHUMHUUYECKHE CBOMCTBA YIIIEPOJa, KPEMHUSA U UX COCIUHEHUN bubnuoreka IIOK https://myschool.edu.ru/

25 [TpyMeHeHre BaXKHEUIINX HEMETAJJIOB U UX COEIMHEHUH bubnuorexa LHOK https://myschool.edu.ru/
O6o00611eHre U cucTeMaTH3alys 3HaHui o reme «Hemerammby.

26 Brruucnenus 1o ypaBHEHHUAM XUMUUECKUX PEAKIUN U TEPMOXUMHUYECKUE bubnuoreka I{OK https://myschool.edu.ru/
pacuéTsl
[Tpaktuueckas padora Ne 3. «Perienue skcnepuMeHTaIbHBIX 331a4 110 TeMe

27 " P " P P bubmnuoreka IIOK https://myschool.edu.ru/

Hemeramms"»

28 KontponrsHas pabora no remam «MeTtamns» 1 «HemeTtanmsny bubnuorexa LHOK https://myschool.edu.ru/
Heoprannueckue u oprannueckue kuciaotel. Heopranuueckue u

29 P P p bubmoreka [1OK https://myschool.edu.ru/
OpraHMYeCcKHe OCHOBAHUS

30 AMoTepHbIe HeOpraHNYECKNE U OPTaHNYECKHE COSTUHCHHUS. bubmmoteka IIOK 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/
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/

I'eHeTHUecKas cBA3b HCOPraHNM4YCCKHUX N OPraHuvdCCKUX BCUICCTB

Poinb xumun B 006€CTie4eHUH YKOJIOTHYECKOM, SHEPTETHYECKON U MUIIIEBON

31 1 bu6mmoreka I{OK https://myschool.edu.ru/
0€30MMacCHOCTH, PA3BUTUU MEIUIIUHBI
32 [IpencraBnenus 06U OOIINX HAYYHBIX MPUHIIMITAX MPOMBIILICHHOTO 1 BuGmorexa LIOK https://myschool.eduru/
MOJTyYeHUS] BAKHEUIITNX BEIICCTB
33 YenoBek B MUPE BEIIECTB U MaTepruajioB 1 bubnmoreka ITOK https://myschool.edu.ru/
34 X¥MHUS U 37J0pPOBbE YEJIOBEKA 1 bubnmuoreka LIOK https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YHEHUKA

* Xumus, 10 xnace/ I'abpuensa O.C., OGIIeCcTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AximonepHoe obuiectBo «M3aarensctBo «IIpocBenienne»

» Xumus, 11 knacc/ T'abpuensu O.C., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY; AxkitmonepHoe ob1miectBo «M3narensctBo «IIpocBemieHuey

BBCI[PITG BApHUAHT

METOANYECKHUE MATEPUAJIBI IVISA YUUTEJIA

Beenure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus Metogndeckoe mocooue — 6a30BbIi YPOBEHbY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.Octpoymos, «O011as XumMus B TeCTax, 3aja4ax, ynpakaeHusx. 11 kmace»
— M.: Ipoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KontposiabHbie u
MpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I'Benenckas «Xumus 11 kimacc: HactonbHas kHura s
yuutess. Yacte 1 — M.: JIpoda, 2019 ron.

5. O.C.I'abpuensn, I'.I'.JIeicoa, A.I.BBenenckas «Xumus 11 knacc: HactonpHas kaura juis
yuutessy. Yacts 2 — M.: JIpoda, 2022 ron.

6. O.C.I'abpuensn, [1.B.Pemetos, U.I.OctpoymoBa «3agauu Mo XUMUHU U CIIOCOOBI KX PEIICHUS
- M.: «/Ipoda», 2021rox.

7. B.I. lenncoBa «Xumus 11 knacc noypounsie miansl o yueonuky O.C.I'abpuensina,
I".T"JIbicoBoii» - Bonrorpag» Yuntens 2018ro.

8. M.A.Ps60Ba, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019t

9. 9. O.C.I'abpuens, U.I.ocTpoymMOB « XUMHUYECKHI SKCTIEPUMEHT B 1ikoJie 11 kmacey; - M.

Hpoda. — 2019 rox. _

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH HHTEPHET
Beeaute _ Benuremannsiehttp://www.chemnet.ru I'azera « Xumus» ¥ CalT ISl yauTes « 51 uay
Ha YPOK XHUMHUN»

http://him.1september.ru Enunas xomrekmus LIOP: TIpeameTHas KOJUTEKITUS « XAMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE SKCIIEPUMEHTHI:

xumust. Komnekius Poccutickoro o6meo0pa3oBarebHOTO opTaia



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

http://www alhimik.ru Beepoccuiickas onuMuana MKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opraauueckast XuMusi: 3JCKTPOHHBINA YUEOHUK JUIS CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpBITHINA KOUIEIK: XUMUS

http://www.chemistry.ru JlucraHiimoHHas OJIMMITHA/IA TI0 XHMHHU: TEIICKOMMYHHUKAIMOHHBIN

00pa3oBaTeNbHbINA TPOEKT
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