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HOACHUTEJIBHASA 3AIINCKA

[TporpaMMa o X¥uMuM Ha ypOBHE CpeHero oouiero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoi
®deneparun», TpeOOBaHWA K pe3yldbraTaM OCBOEHHUS ¢enepalbHON  00pa3oBaTeIbHOMN
nporpammel cpennero oodmero oopazoanust (OOII COO), npeacraBinenHsix B denepaibHOM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctaHmapte COO, ¢ yuérom Konmemnmuu mpemnojaBaHus
yueOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
peann3yroIMX OCHOBHBIE 00pa30BaTe/IbHbIE POTPAMMBI, U OCHOBHBIX MOJIOKeHUN «CTparerun
pa3Butus BocniuTanus B Poccuiickoit ®deaeparuu Ha nepuoya ao 2025 roma» (Pacropsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKE NOporpaMmbl MO XHWMHH, K OMNPEACICHHUIO OOIIen
cTpareruu oOy4YeHUsl, BOCOUTAHUS U Pa3BUTHUS O00y4arOlMXCs CPEACTBAMHM y4eOHOIO mpeamera
«Xumus» s 10—-11 kmaccoB Ha 0a30BOM YPOBHE COCTABWIJIM KOHIICTITYQJIbHBIC MOJIOKEHUS
®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COmepkKaHUs, PpEe3YyJIbTaTOB OOy4YeHUs U
TpeOOBAHMI K YPOBHIO ITOJATOTOBKH BBIITYCKHHKOB.

XuMmHuueckoe o0pa3oBaHUE, IMOIY4aeMO€  BBINYCKHHKaMU  00I1e00pa3oBaTebHON
OpraHu3alliM, SBJIAECTCS HEOTHEMJIEMOM 4YacThl0 HUX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpPIIAOIIMM 3TAallOM pEeau3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEH, MNPUCYIIMX LEJIOCTHOW CHUCTEeME XHMHUYECKOro 00pa3oBaHUsl. OTH ILEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MPUPOAbI, (DOPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYpbI
YEeJIOBEeKa, a TaKXKEe SKOJIOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO U
npUpoaHOH cpene. PeanusyeTcs xumuueckoe oOpazoBaHrue 00y4darOIIMXCs HA YPOBHE CPEIHETO
oO1rero oOpa3oBaHMs CPEICTBAMHM y4E€OHOro mpeaMera « XUMHs, COACPKAHUE U MOCTPOCHUE
KOTOPOTO OINpEAENICHbl B MPOrpaMMe MO XHUMHH C YYE€TOM CHEHU(PUKH HAYKH XHUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI U B MATEPUAIBHON dKU3HHU OOIIECTBA, a TAKXKe C YUETOM OOIIMX
1eleil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CUCTEMBI CPEHEro OOIIEro
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHSI KaK 3JEMEHT CUCTEMBbI €CTECTBEHHBIX HAYyK UTPAET 0COOYIO POJb B COBPEMEHHOMN
UMBUJIM3ALMK, B CO3/IaHUM HOBOW 0a3bl MaTepHalbHOW KyJabTypbl. OHa BHOCHUT CBOM BKJaJ B
(dbopMHUpOBaHUE PALIMOHATBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE 1IEJIOCTHOTO MPEICTABICHUS
00 OKpyKaroleM MHUpE KaK O €IMHCTBE MPUPOBI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHMs BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEXAY CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU OOJIACTSIMU TPUMEHEHUSI.

TecHO B3aMMONEWCTBYSl C JPYTMMU €CTECTBEHHBIMM HayKaMH, XHUMHUS CTajna
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KyIbTYypbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyda U
AKU3HHU Kaxa0ro wieHa obduiectsa. CoBpeMEHHAsi XUMHs KaK Hayka CO3MJiaTelbHasi, Kak HayKa
BBICOKMX TEXHOJIOTMI HallpaBjieHa Ha pelIeHHe I00ajJbHbIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YEeJIOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM, HSKOJIOTMYECKOM O€30MacHOCTH U
OXpaHbl 3I0POBbS.

B coorBercTBUM ¢ OOLIMMHU LEISIMH W MNPUHLMIIAMH CpPEAHEro oOiero oOpa3zoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi YPOBEHb U3YUEHHS) OPUEHTUPOBAHO
NPEUMYILECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYyYarolluxcsi, HEOOXOIUMYIO UM ISt
BbIPAOOTKH MHMPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIIOYEHHUS B JKU3Hb COLMYMA,
IPOAOKEHHST 00pa3oBaHUs B PA3jIMYHBIX OO0JIACTSAX, HE CBA3AaHHBIX HEMOCPEACTBEHHO C
XUMUEH.

CocraBinsOmMUMH  TIpeaMeTa «XUMHUS» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011as U HeOpraHuyeckasi XMMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHMSI KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUM 110 HEOPTAaHUYECKOM XUMUH (C BKIIFOUCHUEM
3HaHUHN U3 00IIe XMMUU) U OpraHudyeckorl Xxumuu. opMHUpPOBAHUE JAHHOW CUCTEMbl 3HAHUU
Opy U3YYEHUHM MpeaMera o0ecredrMBaeT BO3MOXXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEILIECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranuueckast Xxumusi» u «O01as 1 Heopranuyeckas
XUMUs» chOpMUpPOBaHA B MPOrpaMMe MO XMMHUHM Ha OCHOBE CUCTEMHOTO MOAXO0JAa K U3YUYEHHIO



yueOHOro Marepuana u oOyCIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYECKOW XHUMHUHU BEIIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPUM CTPOCHHSI OPTraHUYECKUX COCAUHEHHM, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M AJIEKTPOHHBIX MPEICTABICHUN O CTPOCHHH BEILECTB.
Cenenusa o0 M3ydaeMbIX B Kypce BEIIECTBaX JAOTCA B Pa3BUTUM — OT YIVIEBOJOPOJIOB JI0
CJIIOXKHBIX OHOJIOTMYECKH AaKTUBHBIX COEIMHEHHMI. B Kypce opraHM4eckol XMMHUH IMOIY4arOT
pa3BuTHE C(OPMHPOBAHHBIE HA YPOBHE OCHOBHOIO O0mIEro oOpa3oBaHUs IEpBOHAYaIbHBIC
IPEICTABICHNS O XUMUYECKOHN CBA3M, KJIACCU(PUKAMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOKCTB BELIECTB OT UX CTPOECHUS, O XMMUYECKON PEAKIINH.

Ilon HOBBIM yIOM 3peHHsl B HpeaMeTe «Xumwusp» 0a30BOrO ypOBHS PAacCMAaTPHBACTCS
M3YYCHHBIM HAa YPOBHE OCHOBHOTO OOLICTO 00pa3oBaHMs TEOPETUYCCKHIl Marepuanl |
(akTOIOTHYECKUE CBEICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 1 HeopraHu4eckass XuMHUs» O0yUYaroIIUMCS MPEIO0CTABISIETCS BO3MOKHOCTh 0CO3HATh
3HAYEHUE NEPUOJMYECKOrO 3aKOHA C OOIIETEOPETHYECKHX W METOHOJOTMYECKUX IMO3ULIHM,
IyO)Ke TOHATh HCTOPUUYECKOE W3MEHEHHe (YHKIMM 3TOr0 3akoHa — OT 00o0Imaromei 10
OOBSCHSIOLICH ¥ IPOrHO3UPYIOLICH.

Enunas cucreMa 3HaHUMM O BaKHEWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKKE O XUMUYECKHUX PEAKIMAIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUs
nononHsieTcs B Kypcax 10 m 11  kjaccoB 3reMeHTaMu  COAEpKaHUS, HMEIOINIUMHA
KyJAbTYPOJOTUYECKMH M TNPUKIAJHOM Xapakrep. OTHU 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XHMHHM C JPYTMMH HayKaMHU, DAacKpbIBalOT €€ pojib B IIO3HABATEIbHOM U
PAKTUYECKON JESATENBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAOT BBITYCKHUKY
OpUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBbIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIUBATh UH()OPMALIMIO U IPUMEHSATH €€ JJIsl MOMOTHEHUS] 3HAHUM, PEIIeHUS
WHTEIUIEKTYAIBHBIX U DKCIIEPUMEHTAJIBHBIX HCCIEI0BAaTEIbCKUX 3a7ad. B memom conep:kaHue
y4eOHOro npeaMera «XUMHUsS» JaHHOTO YPOBHS M3YUEHHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIMXcsi MUPOBO33PEHUYECKON OCHOBBI ISl TOHUMaHUS (PrIocOCKUX UAEH, TAKUX KaK:
MaTepUAIbHOE €IMHCTBO HEOPTaHMYECKOIO M OPraHUYeCKOTO MHUpa, OOYCIOBIEHHOCTh CBOICTB
BEUIECTB MX COCTABOM M CTPOEHUEM, I[I03HABAEMOCTh MPHUPOAHBIX SBIECHUU MYyTEM
HKCIIEPUMEHTA M pEUIEHUS MNPOTUBOPEYMI MEXKAYy HOBBIMH (DAKTaMU M TEOPETHUECKUMU
NPEeNNnoChUIKaMU, OCO3HAHHME POJM XWMHHM B PEIICHUH SKOJOTMYECKUX MpoOieM, a TaKkKe
npoOsieM cOEepekeHUsT HHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUSl HOBBIX TEXHOJOTHUUA M
MaTepHuasoB.

B mnnaHe pemeHuss 3anad BOCHUTAHMS, PAa3BUTHS M COLMAIU3ALMM  OOy4YarOIIMXCS
OPUHATHIE MPOTrPaMMOIl MO XMMHUH MOJAXOAbl K OINPEACNICHUIO CONEpPX aHUS M IMOCTPOCHUS
npeaMeTa MpeaycMaTpuBatoT (OPMUPOBAHUE YHUBEPCATbHBIX YUEOHBIX NEWCTBHUM, UMEIOIINUX
0a30BO€ 3HAUEHUE I PA3JIMYHBIX BUJOB JESITEIBHOCTU: PEIICHHs MPoOIeM, OUCKa, aHaln3a
U 00paboTku HHGPOpMALUH, HEOOXOMUMBIX MJIsi NPUOOPETEHHS] ONbITA MPAKTUYECKOU U
MCCIIE0BATENBCKON IESITENBHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IIO3HAHUN XUMHH.

B npakTuke npenojaBaHus XMMHUH Kak Ha YPOBHE OCHOBHOT'O OOILIETO 00pa3oBaHUs, TaK U
HAa YpPOBHE cpeAaHero ooOmero oOpa3oBaHMs, TpPU  ONPEIEICHUU  COAEpPKATEIbHOU
XapakTEpUCTUKU LEJIeW W3y4YEHUs NPEIMETa HANPABICHUEM IIEPBOCTENEHHOW 3HAYUMOCTH
TPAAUIIMOHHO TpHU3HAETCd (QOPMUPOBAHME OCHOB XUMHUYECKOM HayKM Kak o0yactu
COBPEMEHHOIO €CTECTBO3HAHMSI, NMPAKTUYECKOM NEATEIIBHOCTH YEJIOBEKa M KakK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KylnbTypbl. C METOAMYECKOM TOYKM 3pEHHUs TaKOM MOAXOH K
ONPENEIICHUIO LIETIEH N3YUYEHHUS MPEIMETA SIBISETCS BIIOJIHE ONPABIaHHBIM.

CormacHO TaHHOW TOYKE 3PEHUS INIABHBIMU LEISMH M3YYEHHUs MpeaMera «XUMHsD Ha
6a3zoBoM ypoBHe (10 =11 kJ1.) siBASIFOTCS:

e (opMHUPOBAaHHE CHUCTEMbl XHUMUYECKHUX 3HAHMM KakK BaKHEHIIeH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOM JI€XKAT KIIIOUEBBIC MOHATHUSA,
(GyHlaMEHTAJIbHbIE 3aKOHbl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
MOHMMAHHWE CYIIHOCTH JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO Xapakrepa,
O3HAaKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,



e (opMupoBaHWE M Pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJAX MO3HAHHS BEIIESCTB U
XUMUYECKUX PEaKIUid, HEOOXOMUMBIX NIJIi TPHOOPETCHUS] YMEHHUI OPHEHTHPOBATHCS B
MUpPE BEIIECTB U XUMUYECKUX SIBIICHHM, UMEIONUX MECTO B MPUPOJIE, B MPAKTHUCCKON U
MMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHM U CIOCOOOB [EATENbHOCTH, CBA3AHHBIX C HAONIOACHUEM W
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TIpaBHJI OE30MacHOTO
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ M, copepxarenbHasi XapaKTepUCTUKa LIeJel M 3a7ad U3yueHus MpenMeTra B
porpamMme Mo XMMHH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHH C HOBBIMH MIPUOPUTETAMHU
B CHUCTeMe cpeaHero obmiero oOpa3zoBanusi. CerofgHss B MPENOJaBaHUM XUMHUM B OOJbIIEH
CTeMeHH OTHAETCS MPEANOYTECHHE TMPAKTUUYECKON KOMIIOHEHTE COJep>KaHUusl OOydeHHs,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHUKA 00II€00pa30BaTeIbHOM  OpraHu3aluu,
BJIAJICIOIIETO HE HAOOpPOM 3HaHMM, a (PyHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHUSIMUA aKTUBHOTO TIOJYYCHHs 3HAHUW M MPUMEHEHHSI UX B PEAIbHOW JKU3HM JIJIS PEIICHUS
MPAKTUICCKUX 33]1ad.

B cB3m Cc 3TUM Tpu UM3yYeHHH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKue MU U 33/1a4H, KaK:

amanrtaius  OoOydyaromuxcs K  yCIOBHSIM  JAWHAMUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupOBaHUE WHTEIUICKTYalIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEILHOMY TMPUHSATAIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopmupoBaHue y OOYy4alOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIHH),
UMEIONINX YHUBEPCATbHOE 3HAYCHUE JIJIsl Pa3JIMYHBIX BUIOB JEATEIBHOCTU: PEIICHUS MPOOIeM,
MOUCKa, aHaimu3a W o0paboTku wuHPOpPMAIMK, HEOOXOIUMBIX Jii NPUOOPETEHHS OIbITa
JESITEIbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, & TAKKe TSI OICHKHU C
MO3UIIMI  DKOJIIOTUYECKOW OEe30MacHOCTH XapakTepa BIWSHUS BEIIECTB W XHUMHUYECKHX
MPOIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPEIY;

pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYATbHBIX M TBOPUECKHUX CIIOCOOHOCTEM
00y4aroIuxcs: CHOCOOHOCTH CAMOCTOSITENBHO NPHOOpPETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHH C KHU3HEHHBIMH TIOTPEOHOCTIMH, HCIIOIH30BaTh COBPEMEHHBIC HH()DOPMAITMOHHBIE
TEXHOJIOTUH IS TTOMCKA M aHaln3a yueOHON U HayYHO-TIOMYJISIPHON HHPOPMALIUKA XUMHYECKOTO
COZIepIKaAHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYYAIOIINUXCS ACCOMUATUBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HAOTIONATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAMMEBI, B
YaCTHOCTH, MPH TUTAHUPOBAHUHU U TIPOBEICHUN XHMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOyYarommxcs yOeKIEHHOCTH B TYMaHHUCTHYECKON HampaBIeHHOCTU
XUMHH, €€ BaXHOW PpOIM B  pEIICHUH OOANBHBIX  TPOOJIEM  palloHaJIbHOTO
IIPUPOJIOTIONIB30BAaHNs, TOIMOIHEHUSI YHEPIeTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOTO OTHOIICHUS K TPUPOAEC M CBOEMY
30POBBIO, & TAK)KE MPHOOPETCHHS OIBITa UCIIOIB30BAHUS TTOYICHHBIX 3HAHUHN JUIS TIPHHITHS
IPAMOTHBIX PEIICHUHA B CUTYaIUAX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSMHU.

B ydueOHOM miiaHe cpeaHero oOiiero oOpa3oBaHus MpeaMET «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00nacTn « EcTecTBeHHO-HayYHbIE TPEAMETHI.

OO1mee yuCiIO 4acoB, OTBEAEHHBIX IS U3yUEHHUS XMMHUHU, Ha 0a30BOM ypOBHE CpPEIHETO
obmiero obpazoBanus, coctarisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11
KJjlacce — 34 yaca (1 qac B HEIEIIO).



COAEPKAHUE OBYUYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMUU

[IpenmeT oprannyeckoil XuMuu: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B MOTYyUYECHUU
HOBBIX BEILIECTB W MaTephasioB. Teopusi CTPOEHUS OpraHMyYecKuX coeauHeHud A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
['omonorus, nzoMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCAUHEHHUSX — OJUHApHbIC U
KpaTHbIE CBA3H.

[IpencraBnenne o0  KiIaccU(pUKAUM  OpraHUYEcKUX  BemiecTB.  HomeHkmarypa
OpraHUYeCKUX COCIUHEHMH (CUCTeMaTHdecKas) W TPUBUAIBHBIC Ha3BaHMUS BaKHEHIIMX
Ipe/ICTaBUTEIeN KIIaCCOB OPraHUYECKHUX BEIIECTB.

DKCepUMEHTAIbHBIE METO/IbI M3YUYECHHS BEIIECTB U WX MPEBPAILCHU: 03HAKOMIICHUE C
oOpasliaMy OpraHMYECKUX BEIIECTB W MaTepuallaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHWYeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHHME JEMOHCTPAIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPTraHWYECKHX BEIIECTB IMpPU HarpeBaHuM (IUTaBlieHHE, OOYIJIMBaHHE U
TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHI psAd. MeTraH W 3TaH — MpOCTEUIINE
MPECTAaBUTENN AJIKAaHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS U
TOPEHUs ), HAXOXKJEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTUYECKHI PsAll. DTUIIEH U MPONUJIEH — MPOCTEUIIINE
MPEICTAaBUTENN AJIKEHOB: (PU3UYECKHUE U XMMHYECKHME CBOMCTBa (peakuuu THIPUPOBAHMUS,
raJIOTeHUPOBAHUS, THApATAIlUU, OKUCJICHUS U MOJIMMEPU3AIUN ), TOTYyYECHUE U IPUMEHEHHE.

Anxanuensl: Oyranuen-1,3 u metunOyTtagueH-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKUE
CBOICTBA (peakius moauMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEUIINI TPEICTABUTENIb AJIKWHOB: COCTaB, CTPOEHUE, (PU3MUYECKHE U XUMHUYECKUE
CBOMCTBA (pe€akUWU TUAPUPOBAHUS, TAIOTEHUPOBAHUS, TUAPATALIMU, TOPEHUS), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apenbl. benson: cocrtaB, crpoenHue, (pumyeckre M XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/m) NOJIyYEHUE U NpUMEHEHUe. Tonyon: cocmas, cmpoenue,
Qu3suuecKkue u xumuyeckKue ceotcmea (peakyuu 2an02eHUpoOsanUs U HUMpo8anus,), noiyyeHue u
npumenenue. 'TOKCMYHOCTh apeHOB. [eHeTnueckas CBs3b MEXAY YITIEBOAOPOIAMH,
MIPUHAJICKANTUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoaHbie HCTOYHUKHU YIIIEBOAOPONOB. [IpupoaHbIil Ta3 U MonyTHBIE HE(TAHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl miepepabOTK HedTH: TeperoHka, KpEeKUHT
(TepMuYeCKUil, KaTaIuTUIECKui), nuponus. [IpoaykTel nepepadoTku HEPTH, X MPUMEHEHUE
B IIPOMBIIIUICHHOCTH U B ObITY. KaMeHHBII yroib U MPOAYKTHI €r0 mepepadoTKH.

DKCIEpUMEHTAIbHBIE METO/Ibl U3yUEHHS BEIIECTB U MX MPEBPAILICHUI: 03HAKOMIICHUE C
oOpasiaMu TIacTMace, KayqykoB U pe3uHbl, Kojuiekiuu «Hedtb» u «Yromwy, MmonenupoBanue
MOJIEKYJI YIJIEBOJIOPOJOB U TaJOTCHONPOM3BOAHBIX, TPOBEACHNUE NPAKTHUYECKOW PaOOTHI:
MOJIYYEHHUE ITUIICHA U U3YyUYECHHE €T0 CBOMCTB.

Pacuérnbie 3anaun.

Beluucienuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kucsopoacoaepxamme opraHu4ecKue coeJUHEHUA

[IpenenbHble OJHOATOMHBIC CHUPTHL. MeETaHON W JTaHON: CTpOCHHE, (DU3UYECKHUE U
XUMUYECKHE CBOMCTBA (pEaKUHUHM C aKTUBHBIMH METAJJIAMH, TAJIOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoaHbie CBSI3M MEXAy MOJIEKYJaMH COUpTOB. JleMcTBME MeETaHOna |
ATaHoJa HAa OPTraHU3M YEJIOBEKA.

MHoroaroMHbI€ CIHUPTHL. OJTWICHIJIMKOIb W TJIUIEPHH: CTpoeHue, (U3MYEeCKue u
XUMUYECKHE CBOMCTBA (B3aMMOJEIICTBHE CO IIEIOYHBIMA METAJUIAMH, KAYECTBEHHAsI PeaKIUs




Ha MHOTrOaTOMHbIE cnupThl). JleficTBUe Ha opraHu3M uesoBeka. [IpumeHeHue ruuepuHa U
ATUJICHIIIUKOJISL.

@deHoN: CTPOCHHE MOJIEKYNbl, (U3HUYECKHE U XHUMHYECKHE CBOMCTBA. TOKCHMYHOCTH
(denona. [Ipumenenue denona.

Anpaerunbl U xemowusi. DopMmanbAeTuj, aleTadbIerHl: CTpPOCHUE, (PU3MUECKUE U
XUMHUYECKUE CBOWCTBA (PEaKIMM OKHUCJICHHS W BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKIUH),
MOJTy4YeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
CTpoeHue, (pU3MYecKue W XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kiacca KHUCIOT,
peakius dTepuduKanum), norydeHue u npuMmenerre. CTeapuHoBasi U OJIEMHOBAsI KU CIIOTHI KaK
IPEICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT,
UX MOIOIIIEE JICHCTBHUE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJIHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrieBobl: cocTaB, KiaccuuUKalys yrieBoaoB (MOHO-, TU- U ToJucaxapusl). [Troko3a —
NPOCTEHUIINKA MOHOCAXapua: 0COOCHHOCTU CTPOCHUSI MOJICKYNbI, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoMm meau(ll), oxucieHue aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKJICHHE B TMPHUPOJE,
npuMeHeHue, onosnorudeckas poiib. @orocunTe3. OpyKkTo3a KaKk U30Mep IIIFOKO3bI.

Kpaxman u nemmtonosa kak npupogHsie noiumepbl. CTpoeHne Kpaxmaia U eJITION03bI.
duznyueckre 1 XUMUYECKUE CBOMCTBA Kpaxmalia (THIPOJIn3, Ka4eCTBEHHAs PEaKITUs C HOJIOM).

OKCHepUMEHTAJIbHBIE METOAbl M3YYEHHs BEIIECTB M HX MPEBpAIEHUN: TPOBEICHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KaueCTBEHHBIC
peakiMy OJHOATOMHBIX CHUPTOB (OKUCIeHUE dTaHona okcugoMm wmeau(ll)), MHOrOaTOMHBIX
CUpPTOB (B3auMOJIEHiCTBHE DiHIlepuHa ¢ ruapokcunom memu(ll)), anpaeruoB (okuciaeHue
aMMUa4HbIM pacTBopoM okcuya cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga C HOJOM), MPOBEICHUE NPAKTUUYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3agaum.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakinuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM TNPOAYKTA PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

A3zoTconepkaline OpraHnyeCcKre COeTUHEHUS.

AMUHOKHCIIOTBI Kak am(poTepHble opraHudeckue coeauHeHus. Ouzuyeckue u
XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (HAa TpuMepe IuiuHa). buonmornueckoe 3HaveHHE
aMUHOKHCIOT. [lenTubr.

benku kak mpupojHBIE BBHICOKOMOJICKYNISApHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTUYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBAa OCJIKOB: THAPOJIN3, JEHATypalus,
Ka4eCTBEHHBIC PEeaKIMU Ha OEJIKU.

OKCTepUMEHTAIbHBIE METOJIbI M3YUYEHMsI BEIIECTB M WX IPEBpaICHUI: HAOMIOACHUE U
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OEJTKOB MpPU HArpeBaHUM, IIBETHHIC
peakIu OeIKOB.

BrbicokoMoJieKy/IsipHbIe COeTUHEHH S

OcCHOBHBIC TIOHSTHS XMUMHH BBICOKOMOJIEKYJSPHBIX COCAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb MOJIMMEPHU3AINK, CPEIHssT MoJieKylspHas Mmacca. OCHOBHbBIC
METOJIbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COSTMHEHUH — MTOJIMMEPHU3AITUS U TIOJTUKOH ICHCAIINS .

DKCTIepUMEHTAIbHBIE METOJIbI M3YYCHHS BEHIECTB M UX MPEBPAIECHUN: O3HAKOMIICHUE C
oOpasiiamMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3H.

Peanuzanusi MeXIpeaMETHBIX CBA3EH MpU U3YyYEHHHU opraHuyeckor xumuu B 10 kiacce
OCYIIECTBIISIETCA Yepe3 HCIONIh30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK H
MOHSITUH, SIBISIFONINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SBJICHWE, HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEeOpws, aHaldW3, CHUHTE3, KiIacCu(UKaIus, TEePUOIUIHOCTh, HAOIIOACHUE, W3MEpEHUe,
AKCIIEPUMEHT, MOJICTTHPOBAHNE.



®dwus3uka: Marepus, DHEPrHsi, Macca, aroM, OJJEKTPOH, MOJEKyla, JIHEPreTHUYECKHA
yYpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHAE BEIIEeCTBa, (PU3NIECKUE BETHUMNHBI U
SIMHUIBI UX U3MEPEHUSI.

buonorust: knetka, opraHu3M, Omocdepa, OOMEH BEIIECTB B OpraHm3me, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHBIC BeIleCcTBA (OCIKU, YIIIEBOIBI, SKUPBI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMEBIE, TOTUTUBO, PECYPCHI.

TexHOMOTHSI: MUIIEBHIE MPOTYKTHI, OCHOBHI palliOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JICKapCTBEHHbIE W KOCMETHYECKHE TIpemapaTbl, MaTepuaibl W3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMUM

XuMHUUecKud a1eMeHT. ArtoMm. Sapo aroMa, H30TOMBL. OJEKTPOHHAs 000JI0YKa.
DHEpreTUYeCKUe YPOBHH, MOYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anmeMenTsl. OcOOEHHOCTH
pacipeiesIeHus: AJIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOH(UTypalHsi aTOMOB.

Ilepuonnueckut 3axkoH u Ilepuonnueckas cucrema xumudeckux isemeHtoB [l H.
MenneneeBa. Cpsi3b nepuoauyeckoro 3akoHa M Ilepuoanyeckoil CUCTEMBI XHUMHUYECKHUX
anemeHToB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HWMH TMPOCTBIX M CIIOXKHBIX
BEILIECTB [0 TPyNIlaM U NepuoaaM. 3Ha4€HUE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenne BemiecTBa. XUMHYECKass CBs3b. BHIIBI XUMUYECKOM CBSI3U (KOBaJIEHTHAs
HETOoJIApHAs W TOJspHasi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBaJECHTHOM
XUMHUYECKOM CBSI3U (OOMEHHBIN M TOHOPHO-AaKIENTOPHBIN). BogoponHas cBa3s. BaaeHTHOCTS.
DNEeKTpoOoTpUIATENBHOCTh. CTeneHb OKUCIEHUS. IOHBI: KATUOHBI U AaHUOHBI.

BemectBa MONEKYASPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUA. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. TUIBI KPHUCTAJUIMYECKUX PEIIETOK. 3aBUCMMOCTH CBOMCTBA BEIIECTB OT THIA
KPUCTAJUINYECKON PEIIETKHU.

ITonsTre 0 nUCHepCHBIX cucTemMax. MICTUHHBIE U KOJUTOUIHBIE pacTBOPbI. MaccoBas A0
BEIIECTBA B PacTBOPE.

Knaccudukamus Heopranudeckux coeauHeHuil. HomeHknarypa HeopraHWYecKHX
BelecTB. [ eHeTnyecKkas CBs3b HEOPraHUYECKUX BEIIECTB, NPUHAMICKAINMX K Pa3IUYHBIM
KJIaccam.

Xumnueckas peakius. Knaccupukamnuss XMMAYECKUX PEaklUid B HEOPTaHUYECKOW WU
OpraHUYeCKOM XUMHUU. 3aKOH COXPAaHEHHUS MacChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPAICHUS
SHEPIruM MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3UyHbIX (akTopoB. OOpaTUMBbIE PEaKIIUU.
Xumunueckoe paBHoBecue. DakToppl, BIMSAIONIAE HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

Onexrponutudeckas auccouuanus. CuiibHble U cinadble 3IeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCJasl, HEUTpaJIbHAas, IEJIOUHAs.

OKUCAUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIIEpUMEHTAIbHBIE METO/bl MU3YUYEHUs BEUIECTB U UX IMPEBPAILCHUN: JEMOHCTpAIIMs
tabmui «llepuonnueckas cucrema xumuueckux sneMmeHToB [[. WM. MenneneeBa», mzydeHmue
MoOJieTiel KPUCTAITMYECKUX PEMIETOK, HAOMIONCHHE M OMHCAaHUE JIEMOHCTPAIMOHHBIX W
1a00paTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BEUIECTB C IMTOMOILIBK) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), TPOBEJEHUE MPAKTUYECKON padoThl «BrusHue pa3inudnHbx (aKTOpoB Ha
CKOPOCTb XUMUYECKOU PEAKLIAN.

Pacuérnbie 3anaun.

Pacu€Tpl 10 ypaBHEHHSM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXUMHUUYECKUE
Pacy€Thl, PaCYETHI C UCTIOJIBb30BAHUEM IOHITHUS «MACCOBAS JOJISI BELLIECTBAY.

Heoprannuyeckasi xummust



Hemeramner. Ilonoxxkenue HemetaiuioB B llepuoanuyeckord CuUCTEME XUMHYECKUX
anemenToB J[. M. MeHneneeBa u OCOOEGHHOCTH CTpOEHHsS aroMoB. DU3MUECKHUE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpUMepe KUCJIopoia, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWINIMX HEMETa/UIOB (Tajlor€HOB, CEphl, a30Ta, docdopa,
yoiepoga W KpPEeMHHUsS) M WX COCIUHEHHMM (OKCHIOB, KHCJIOPOJCOACPKAIUX KHUCTIOT,
BOJIOPOJIHBIX COCTMHEHUH ).

[IprumMeHeHne BAXKHEHIIIUX HEMETAIIOB U X COCAUHECHUH.

Mertasmbl. [Tonoxkenne metauioB B [lepruogudeckoit cuCTeME XUMUYECKHUX AJIIEMEHTOB /1.
N. MenneneeBa. OcOOCHHOCTU CTPOCHHS IIEKTPOHHBIX 000JIOYEK aroMOB MeTayuioB. OOmue
¢dbusnyeckue cpoiicTBa MetauioB. CIjlaBbl METAJUIOB. DNEKTPOXUMHYECCKHUHN Psijl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XHEHIIWX METAJJIOB (HATpHM, Kajauil, KaJlblMi, MarHum,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJIb) U UX COSAUHEHUM.

OG61ue crocoObl MOMyUYeHUsT MeTAITOB. [IpruMeHeHne MeTaJIIOB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U MX MPEBPAIICHUN: H3y4YEHUE
KOJIEKIIMU «MeTaibl ¥ CIUIaBbl», 00pa3Il0oB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTAIbHBIX
3aja4, HAOIIOJACHUWE M ONHCAaHHWE JEMOHCTPAIlMOHHBIX U  JIAOOPaTOPHBIX  OIMBITOB
(B3auMOJICMCTBHE THUIPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIIEJIOYEH, KaueCTBEHHbBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel maccel BemiecTBa WM 00bEMa Ta30B IO HM3BECTHOMY KOJHWYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€éThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIICCTB MMEET IIPUMECH.

XHUMHA U KU3HDb

Ponp xumun B 00ecTicueHHH YKOJIOTHYECKOM, SHEPreTHUECKON U MUIIEBOM OE3011aCHOCTH,
pa3BuThu MeauuuHbl. [loHATME O HAy4yHBIX METOJAaX MO3HAHMS BEIIECTB W XHUMHUYECKHX
peaKIuu.

[IpencraBmennss 00 OOHIMX HAyYHBIX MPHHIMIIAX MPOMBIIUICHHOTO ITOJYyYCHHS
Ba)XKHEHUIIINX BEIICCTB.

YemoBek B MHpE BELIECTB M MATEPUAJTIOB: BAXKHEWUIIME CTPOUTEIIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHajbl, KPaCKH, CTEKJIO, K€paMHKa, MaTepuaibl A SJIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHMYECCKUE M MUHEPaIbHbIE yI0OpEHHUS.

XuMHsSL M 310pPOBbE 4YEJIOBEKA: MpaBWja MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBuJIa 0€30IMaCHOTO MCIOJIb30BaHUS MPEMapaToB OBITOBOM XUMHH B TTIOBCETHEBHOMN KU3HHU.

MexnpenmMeTHbIE CBA3U.

Peanuzanus MEeXIIpeAMETHBIX CBSI3€W MPU U3yUYEeHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 MCHOMb30BaHUE Kak OOIUX eCTeCTBEHHO-HAYyYHBIX
MOHSATHM, TaK W TIOHSATHUM, SABISAIOMIMXCS CUCTEMHBIMHA JJISI  OTHEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mue eCTeCTBEeHHO-HAyYHbIC IIOHATHS: HaydyHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaaus, CHUHTE3,  KiaccuduKaius, MIEPUOIMYHOCTD, HaOJIIOICHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJIICHUE.

dusznka: Marepusi, SHEPrus, Macca, aroM, SJICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaIMoOaKTUBHOCTb, MOJICKYJIa, SJHEPTEeTUUCCKUN YPOBEHB, BEIIECTBO, TEIO0, 00bEM, arperaTHoe
COCTOSIHUE BeIeCTBa, (PU3NUCCKUE BEIMUYMHBI U SAMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHum3M, 3KOoCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIESMEHTHI,
BHUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

Texnomorus: XUMHYECKas MIPOMBIIICHHOCTb, METaJUTyprus, MPOU3BOJICTBO
CTPOUTETBHBIX MaTEepHUaJIOB, CEJILCKOXO3IHMCTBEHHOEC IIPOU3BOJICTBO, MTUIIEBas
MIPOMBIIIJICHHOCTh, (hapMalleBTHYECKass MPOMBINIICHHOCTh, IPOM3BOJICTBO KOCMETHYSCKUX
MpenaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaT€PUANIOB, JIEKTPOHHAS ITPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

®OI'OC COQO ycranaBnuBaeT TpeOOBaHUSI K pe3yjabTaTaM OCBOEHUS OOYyYarOMIMMUCS
IIporpamM CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U PEIMETHBIM).
HayuyHo-mMeTonnueckoii OCHOBOM Il pa3paldOTKH IIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHS
MPOrpaMM CPETHETO 00IIero 00pa30BaHus SBISIETCS CUCTEMHO-/IEATEIHbHOCTHBIN MOIXO/.

B COOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pE3yJAbTaTOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHUS
BBIJICTICHBI CJIEYIOIINE COCTABIISIOLIHE:

OCO3HAHHWE O00YyYarOIUMUCS POCCUICKON I'pakIaHCKOW MACHTUYHOCTU — TOTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIEHUIO;

HaJM4Yhe MOTUBALUU K OOYUEHUIO;

L[EJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH U UCTOPUYECKHUX TPaAULMA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTBh OOYYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEU JIESITEIIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4Khe MPaBOCO3HAHUS IKOJIOTUYECKOW KYJAbTYpPhl U CHOCOOHOCTH CTABUThH LIEJU H
CTPOUTD KU3HEHHBIEC TIJIaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUSA MpeaMeTa «XHUMHsD» JOCTHTAIOTCS B EIUHCTBE
y4eOHOM W BOCIHTATEIbHON JESITENIBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKHMH,
COLIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH M HJI€AJIAMH POCCUHCKOTO
IPaXKJAHCKOrO0 OOIEeCTBAa, MPUHATHIMU B OOIIECTBE HOPMAaMU M IpPAaBUJIAMU TOBEICHUS,
CHOCOOCTBYIOUIMMHU ~ MPOLECCAM  CaMOIIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOIO
CTAaHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3yNbTATHI OCBOCHUS MpEeaMeETa « XUMUSD» OTPaXaroT C(HOPMUPOBAHHOCTD
ONbITa MO3HABATEIIbHOM M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalolMXCsl IO pealu3alnuu
MPUHATHIX B 00ILIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpaKaaHCKOr0 BOCIIMTAHUSA:

OCO3HaHUS 00YYaIOLIUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBaXKEHUS
K 3aKOHY U IIPABOMOPSAKY;

MPENCTABICHUS O COLMAJbHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX OTHOILIECHHUHA B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MAESATENbHOCTH NPH CO3JAAHMM y4EOHBIX
MIPOEKTOB, PEIICHUH Y4YE€OHbIX M TIO3HABATEIBHBIX 3aJla4, BBIMNOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

COCOOHOCTM TOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JAPYTHUX MPU aHAIU3€E PA3IMYHbBIX BUIOB YU€OHOH JESTEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

LEHHOCTHOTO OTHOIIECHHSI K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUEeCTBEHHOU
XUMUH;

YBaXEHUSI K MPOILIECCY TBOpPUECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO MPUMEHEHHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHMSI HAYKU €CTh Pe3yJbTaT AJIUTEIbHBIX HAOIIONECHUIH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX MOMCKOB, MOCTOSIHHOTO TPYZla YYEHBIX U MPAKTUKOB;

MHTEpECa W IIO3HABATEJIbHBIX MOTHUBOB B MOJYYEHWH U MOCIEIYIOIIEM aHAJIN3E
MH(}OpMAaIIK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, ’TUUECKOTO MTOBEICHHUS;

CIOCOOHOCTH OLIEHMBATh CHUTYallUM, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE IIOBEACHUE U IOCTYNKU CBOMX TOBAPHUILEU C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB;

4) popMupoOBaHMS KYJIbTYPbI 310POBbSI:



MOHUMAaHMs LEHHOCTEH 370pOBOro M 0e30macHoro obpasa KU3HH, HEOOXOTUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOmroneHns mpaBuil 6€30MacHOTO OOpaIeHusl C BEMIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYIOBOH JESITENBHOCTH;

MMOHUMAaHUsl I[IEHHOCTH MpaBWUJ HHJIWBHIYAIBHOIO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEACHUS B CUTYalUAX, YTPOKAIOIIUX 310POBBIO U KU3HHU JIIONEH;

OCO3HAHMA TOCJIEACTBUI U HEMPUATHUS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS aJIKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy1oBOro BOCHIUTAHUSA:

KOMMYHHKaTHBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEOBATEIbCKOM JEeATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPYECKOM U IPYTUX BUAAX AESATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE€ B PEIICHUHM MPAKTHYECKUX 3a7ad COLMAIbHOU
HaIIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeCa K MPaKTUYECKOMY M3YUYEHUIO Npo(ecCHil pa3IM4yHOIo poAa, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHSI PEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIOAIM TPyJa U Pe3yibTaraM TPYIOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYaJbHOM TPaeKTOPHUH OOpa3oBaHUs,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH  II€JIeCOOOpa3HOr0  OTHOLIEHUS K  MPUPOAE, KaK  HCTOYHUKY
CYILIECTBOBaHMS )KM3HU Ha 3€MIIE;

MOHMMaHUsl  [IO0AJBbHOTO  XapakTepa  OSKOJOTMYECKHMX  MOpoOseM,  BIUSHUSA
HSKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOM Cpeabl;

OCO3HAHUSI HEOOXOAMMOCTH HCHOJB30BaHUSA JIOCTMKEHUN XHMHM JJI1 pElIeHUs
BOIIPOCOB PAllMOHAIBHOTO MTPUPOAOIIOIH30BAHUS;

AKTUBHOIO HEMPUATHS JCUCTBUM, TPUHOCIIIMX BPEJ OKPYXKAIOIIEH MPUPOJHON Cpene,
YMEHUS IPOTrHO3UPOBATH HEeOJIaronpusiTHbIE AKOJIOTUYECKUE MOCJEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NMPEIOTBPALIATH UX;

HaJU4Msl Pa3BUTOIO HKOJOTMYECKOTO MBILIUICHUS, 3KOJIOTMYECKOW KYJIbTYpbl, OIbITA
JEATEIBbHOCTH HKOJOTMYECKON HaIpaBICHHOCTH, YMEHHSI PYKOBOJCTBOBaTbCS HMH B
MO3HABATEIbHOM, KOMMYHUKAaTUBHON M COLMAJIBHOM MPAKTHUKE, CHOCOOHOCTH U YMEHHUSA
AKTUBHO MTPOTUBOCTOSITH UIEOJIOTHUU XeMOpOoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOLIECTBEHHOW MPAKTUKH;

MOHUMaHUsl cHenu(UKM XUMUM KaK HayKH, OCO3HaHWs €€ poiu B (POpMHUpOBAHUU
palMOHANIBHOIO HAYYHOIO  MBIIIEHUS, CO3JaHUM LEJOCTHOTO MpeICTaBileHUus 00
OKpY)KarolmleM MHUpEe KaK O €IMHCTBE NPHUPOAbl M 4YEJIOBEKa, B IMO3HAHUHU MPHUPOIHBIX
3aKOHOMEPHOCTEN U PEelIeHUH MPoOIeM COXPAHEHHSI PUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTU B 0COOOM 3HAUMMOCTH XMMHH JJIi COBPEMEHHON UUBUIIM3ALMU: B €€
I'YMaHUCTUYECKON HANpaBIE€HHOCTH W BaXXHOM POJIM B CO3JaHUU HOBOM 0a3bl MarepUaibHOU
KyJAbTYpbl, PEIIEHHH II00aJbHBIX MPOOJIEM YCTOWYMBOIO pa3BUTUS YEJIOBEYECTBA —
CBIPHEBOM, HSHEPreTUUYECKOM, TMHIINEBOM U HKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, 00ECIIEYEHUH YCIOBUM YCIEIIHOTO TPYZAa M AKOJOTMYECKH KOM(POPTHOUN KU3HU
Ka)kJI0TO WjIeHa OOIecCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: TOHUMAaHUS CYIIHOCTH METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIIOJIb30BATh IMOJTy4YaeMble 3HAHUS
JUIsl aHanu3a W OOBSCHEHHUS SIBICHUM OKpPYXXAIONIEr0 Mupa M MPOUCXOIAIIUX B HEM
M3MEHEHUI, YMEHHUs JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHHMS HAa OCHOBE HAy4YHBIX (DAKTOB H
MMEIOIINXCS TAHHBIX C LIEJIbIO MOTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XMUMHUYECKHWE 3HAHMS [UJIS pEeLIeHUs
po0JieM B peasibHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM NS TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHU K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM IO XUMHHM B COOTBETCTBHM C KU3HEHHBIMU
MOTPEOHOCTIMU;



WHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuYHbIX cdepax npodecCHoHaTbLHON
TESITETHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yabTaTbl OCBOCHHS Y4E€OHOro mnpeameTa «XuUMHUS» Ha ypOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIEC ISl (POPMUPOBAHUSI MHUPOBO33PEHHUS OOYUAIOIIUXCS MEKIUCUUILITUHAPHbBIC
(MexXTpeaMeTHbIe) OOIIeHAyYHbIE MOHSATHUS, OTPAXKAIOIIKUE IIEIOCTHOCTh HAYYHOW KapTHHBI
MUpa U cneluuKy METOIOB MO3HAHUS, UCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, HAy4yHbId (aKT, MPUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIENOBaHUE, HAOMIONEHNEe, U3MEPEHUE, YKCIEPUMEHT U
Jpyrue);

yHUBEpCcalbHble  ydyeOHble  JelicTBUS  (ITO3HABAaTEJIbHbIE,  KOMMYHHUKATUBHbBIE,
perylaTuBHbIC), obOecnednBaroniue (HopMupoBaHue (PYHKIIMOHAIBHOM TIPaMOTHOCTU H
COLIMAJIbHON KOMITETEHIIMH 00Yy4aroIINXCs;

CIIOCOOHOCTh ~ OOYYalOIIMXCS  UCIOJB30BaTh  OCBOEHHBIE  MEKIUCUUITMHAPHBIE,
MHUPOBO33pPEHYECKHE 3HAHUS M YHHUBEpPCAJIbHbIE y4eOHbIE ACHCTBUS B TO3HABATEIbHOU U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3yJbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAJIbHBIMU YYEOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiajeHne yHNBepCAJIbHBIMHU Y4eOHBIMU MO3HABATEJIbHBIMHU JCHCTBUAMM:

1) 6a3oBble JJOrHYecKHe JeiCTBHS:

CaMOCTOSATENIbHO (HOPMYIIUPOBATh M aAKTyaJIU3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMarpuBarh;

ONPENEIATh LENH JEITEIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JOCTUIKEHUS,
COOTHOCHUTB PE3YJbTAThl IEATEILHOCTU C TOCTABICHHBIMU LETISIMH;

WCIIOIb30BAaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIICIATH
XapakTEepHbIE NPU3HAKKA TMOHATHM M YCTaHABIMBATh HMX B3aWMMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOIIUE TOHITHS 1JIs1 00BSICHEHUS OTIENbHBIX (DAKTOB U SBIICHUIA;

BBHIOMpPATh OCHOBAHUS M KpUTEPUU I KIAacCU(PUKAIMK BEHIECTB U XHUMHUYECKHUX
peaKuuii;

YCTaHABJIMBATh TPUUUHHO-CJIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYyKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSIX, (DOPMYIUPOBATH
BBIBOZIbI U 3aKJIFOUECHHS;

MPUMEHSTH B TIPOIIECCE TTO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIUYECKHE (3HAKOBBIC)
MOJIETI, TIPEOOpPa3OBBIBATh MOJCIbHBIC MPEACTABICHUS — XWMUYECKHH 3HaK (CHMBO)
DIIEMEHTa, XHUMHUYecKass (opmyna, ypaBHEHHE XHMHUYECKOW peakiu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M MPAKTUYECKHX 3aJ]a4, MPUMEHSATh Ha3BaHHBIE MOJICTHHBIC
MPEACTABICHUS [JIs BBISBICHUS XapaKTEPHbIX MPU3HAKOB H3y4YaeMbIX BELIECTB W
XUMHUYECKUX PEAKIUN.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHSA:

BJIQJIETh OCHOBAMU METOJ/IOB HAYYHOTO MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIN;

dbopMynupoBaTh IE€IW W 3aJladd UCCIEAOBAHMS, WCIOIB30BaTh TMOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYITMPOBAaHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU,

BIIAJIETh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TPOBEACHUS YYEHUUYECKUX
DKCIIEPUMEHTOB,  COBEPIICHCTBOBATh yMEHHS  HaOMOmaTh 3a  XOJOM  Tpoliecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €r0 pe3yibrar, (HopMynrpoBaTh O0OOOIICHUS W BBIBOJBI
OTHOCUTETTFHO JOCTOBEPHOCTH PE3YJITATOB HCCIEAOBAHUS, COCTABJISAThH OOOCHOBAHHBIN
OoTY€T O MPOJIEITAaHHON paboTe;

MpUOOpETaTh OMBIT YYEHUUYECKON HCCIIENOBATENIbCKOW W TMPOEKTHON JESTEIBHOCTH,
MPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB DPEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMUHbIX METOJIOB MTO3HAHUS.

3) pa6ora ¢ ungopmanmeii:



OPUEHTHUPOBAThCSI B PA3IUYHBIX HCTOYHUKAX HHpoOpManuu (Hay4dHO-TOMYyJsipHAas
JUTepaTypa XUMHUYECKOTO COJIEpXKaHHs, CIpaBOuHble mocobus, pecypchl HWHTepHeTa),
aHAIM3UPOBATh HHPOPMALMIO PA3TUYHBIX BHJIOB U (POPM MPEACTABICHUSA, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEYUBOCTB;

dbopMynHpoBaTh 3ampoCchl U MPUMEHSTHh Pa3IUYHbIE METONAbI MPU TOHCKE W OTOOpE
uH(pOpMaIH, HeOOXOTUMOM ISl BHITOTHEHHS Y4€OHBIX 3aJ1au ONpeeIEHHOTO THIIA;

npUOOpETaTh OMBIT UCTIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM,;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYI0 (QopMy TMpenctaBieHus UHGOpMAIH
(cxemsbl, rpauKu, AUArPaMMBbI, TAOIUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAayYHbId SA3BIK B Kaue€CTBE CpPEACTBA MpU pabdoTe C XHUMHYECKOU
uHpOpMAIUEl: TMPUMEHATh MEXIpeaMeTHbIe ((PU3NYecKne M MaTeMaTU4YecKue) 3HAKu H
CUMBOJIBL, (hOpMYIIbl, aO0OpeBHATypbl, HOMEHKIIATYPY:;

MCIIOJIB30BATh U MPe00pPa30BbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HAIVISTHOCTH.

OBnageHue yHMBepCaJbHbIMM KOMMYHUKATUBHBIMM 1eCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXAaeMOM TEMBbI B XO/I€ TMajIora H/Win JUCKYCCHUH,
BBICKA3bIBaTh HJieH, (HOPMYIUPOBaTh CBOM TPEIAJIOKEHUS OTHOCUTENIBHO BBITIOJTHEHHS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIbHON JEATEIBbHOCTH, MOTYYEHHBIX
CaMOCTOSTEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMHM IIPU BBINOJIHEHHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOMCTB HM3yYaeMbIX BEILECTB,
peanu3auud y4eOHOro mpoekTa U (OpMyIUpOBaTh BBIBOABI MO PE3YyJbTaTaM MPOBEIEHHBIX
HCCIIEIOBAaHUN MyTEM COIIACOBAHMSI TTO3ULIUM B X0/1€ 0OCYXKJIeHHUSI 1 00OMEHAa MHEHUSIMU.

OBiaieHe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSATENIbHO ITUIAHUPOBATh U OCYHIECTBISATh CBOIO IMO3HABATENIbHYIO JIEATEIbHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIUPOBATh U M0 MEpPE HEOOXOAUMOCTH KOPPEKTUPOBATH
MpeajaraeMblid AJITOPUTM JEHCTBUIA MPU BBIMOJTHEHUH YYEOHBIX U UCCIEA0BATEIbCKHUX 3a/1a4,
BbIOMpATh Hanbosee 3(pPEKTUBHBIN CIIOCOO X PEHICHUS ¢ YYETOM MOTyYE€HHs] HOBBIX 3HAHHMA
O BEILIECTBaX U XUMUYECKHUX PEAKLIHIX;

OCYLIECTBISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD OTPAKAIOT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHU O XUMHUUYECKOW COCTABIISIIONIECH €CTECTBEHHO-
HayyHOW KapTUHBI MHpA, POJIM XUMHHU B TMO3HAHWUU SIBIICHUM TPUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJABTYpPbl JTUYHOCTH, €€ (PYHKIMOHAJIBHOW TPaMOTHOCTU, HEOOXOIUMOU IJis
pelieHnsT TPaKTUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOU CPEJIE;

BJIQJICHUE CHUCTEMOW XHWMHWYECKHUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XMMHUUYECKUM DJIEMEHT, aroM, OJJICKTpOHHAas o0O0O0Jo4YkKa aToMa, MOJIeKya,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUUYECKas CBSI3b, CTPYKTypHas Qopmymna
(pa3BépHyTasi U COKpaliéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBIM 00BEM, YIIIEpOAHBIN
ckeneT, (DyHKIIMOHAJbHAs TPYIINA, pagukal, U30MEpHusi, U30MEpPhl, TOMOJOTHYECKUN P,
TOMOJIOTH, YIJIEBOJAOPO/bI, KUCIOPOJ M a30TCOAEPKAIIUE COCTUHEHUS], MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHs
CTpOeHHUs opraHumdeckux BemiectB A. M. byTnepoBa, 3aKOH COXpaHEHHUsI MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMUYECKHUI S3bIK XMMHWHU; MUPOBO33PEHUYECKHUE 3HAHUS, JICKAILHUE B
OCHOBE MOHUMAaHUSI IPUUYUHHOCTU U CUCTEMHOCTH XMMHYECKHUX SBJICHUH, (PaKTOJIOTUUECKUE
CBEJICHUSI O CBOMCTBAx, COCTaBe, MOJYYCHUH U OE30MaCHOM HCIOJIb30BAHUU Ba)KHEUIIMX
OpraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOHN JACATETLHOCTH YEJIOBEKA,



cOPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapaKTepHblE  MPHU3HAKU  TOHSATHH,
YCTaHABIMBAaTh UX B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIME MOHSATHS MPU ONMHUCAHUU
COCTaBa, CTPOCHHMS ¥ IPEBPALICHUN OPTaHUYECKUX COCIUHEHNM;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIHMKY ISl COCTaBICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpami€HHON) (OpMyn OpraHu4ecKux
BEIIECTB W YPAaBHEHHHA XHMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OpraHMYEeCKUX BEIIECTB JUI1 WUIIOCTPALlMM HMX XHWMHYECKOIO M MPOCTPAHCTBEHHOIO
CTPOCHHS;

cOpMUPOBAaHHOCTh ~ YMEHUW  yCTaHaBIUBaThb  MPUHAMICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OMpeneiaEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHU,
BBICOKOMOJIEKYJIIDHBIE ~ COCAMHEHMS), JaBaTb KM Ha3BaHMS [0 CHCTEMAaTUYeCKOU
Homenknarype (IUPAC), a Takxke mNpUBOAUTH TPHUBUAIBHBIE HAa3BaHHUS OTIEIBHBIX
OpPraHMYECKHUX BEIIECTB (ITHJICH, MPOMUJIICH, alleTUIICH, STUICHIIIUKOINb, TIUIEPHUH, (EHOT,
dbopManbierua, aneradbAeTHi, MypaBbUHAs KHCJIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAS
KHCIIOTa, CTEApUHOBAs KUCIIOTA, IJII0K03a, (PPyKTO3a, Kpaxmal, LeJuIioa03a, [UIIH);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENESATh BHUABI XUMUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMHPOBAHHOCTh YMEHHMS MPUMEHATH MOJIOXKEHUSI TEOPUU CTPOEHUS OPTraHUYECKHX
BemiecTB A. M. bytnepoBa 1j1s1 00bsiCHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MaCChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHHMI XapakTE€pU30BaTb COCTaB, CTPOEHUE, (U3HYECKUE U
XUMUYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENEH pA3NIMUHBIX KJIACCOB OPraHHYECKUX
BelecTB (METaH, 3TaH, ATWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTwiOyTamuen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJIEHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJeIu]l, MypaBbUHAs U
YKCYCHasl ~ KHCIIOTBL, [JIIOKO3a, Kpaxmali, ILeJUI0J03a, aMHHOYKCYCHas  KHUCJIO0Ta),
WUTIOCTPUPOBAaTh TEHETHUECKYIO CBA3b MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKUIUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHPOBAHHOCTh YMEHHUSI XApaKTEPU30BATh HMCTOYHHKHU YIJIEBOJOPOAHOIO ChIPbS
(HedTh, TPUPOAHBINA Ta3, yrojb), CHOCOOBI UX MEPEPadOTKH U MPAKTUYECKOE NMPUMEHEHHE
MPOAYKTOB MepepaboTKu;

c(hOpMHUPOBAHHOCTh YMEHHUI MNPOBOAMTH BBIYMCICHUSI MO XUMUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB UIU MPOAYKTOB PEAKILINHN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHUCTEMOM 3HAaHMM OO0 OCHOBHBIX METOAaX
HAayYHOIO MO3HAHMUS, HUCIHOJIb3YEMBIX B XMMHHM IpPH H3YyYEHHUHU BEIIECTB UM XUMHUYECKHX
ABIICHUM  (HaOJIOmeHHe, W3MEpPEHUe, SKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BAThH
CUCTEMHBbIE XMMUYECKHE 3HAHUS JUIsl MPUHATHS PEUICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallMAX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYJAOBaHMEM, a TaKXKe TMpaBwia oOOpallleHuss C BELIECTBAMH B
COOTBETCTBUM C MHCTPYKIHUSIMH I10 BBITIOJTHEHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBINOJHATh XUMHUYECKUN SKCIIEPUMEHT
(npeBpallleHnsT OpraHUYeCKUX BEIIECTB MPH HATPEBAaHUH, MOJYUYECHHUE STUJIEHA M U3y4YEHHUE
€ro CBOICTB, KaueCTBEHHBIC PEAKIIMM OPraHUYECKUX BEUIECTB, AEHATypalus OENKOB Mpu
HarpeBaHWM, LIBETHbIE pEAKIMU OEJKOB) B COOTBETCTBMM C MpaBWIAMHU TEXHUKU
O0e3omacHOCTH TMpu OOpalleHWH C BelEeCTBAaMHM M Ja0OpaTOpHBIM  00OPYIOBaHUEM,
MPENCTABIATh PE3YJbTaTbl XUMHUYECKOTO JKclepuMeHTa B (opMe 3alucud ypaBHEHHM
COOTBETCTBYIOUIUX PEaKIUi U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAIM3UPOBATh XUMUYECKYIO MH(OpMaIHIo,
MOJIyYaeMyl0 W3 pa3HbIX MCTOYHHMKOB (cpeactBa maccoBod uHpopmauuu, WHTEpHET u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUH COOMIONATh MpaBUiIa 3KOJIOTMYECKU LEIeCO00pa3HOro
MOBEACHUSI B OBITY M TPYAOBOW AEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOEIro 370POBbA U
OKpY>Karouen MpupoaHON Cpe/ibl, 0CO3HABATh OMACHOCTh BO3ACHCTBHUS Ha KUBbIE OPTraHU3Mbl
ONMpeNeNEHHbIX OPraHUYECKUX BeEIEeCTB, MOHMMas cmbich nokaszarens [1JIK, nmoscHsTs Ha



npuMepax CHnocoObl YMEHBIICHHsS W MPEJOTBPALICHHS WX BPEIHOTO BO3ACWUCTBUA HA
OpPraHH3M YEJIOBEKA;

U1 O0YyYaroIIUXCsS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI: YMEHUE MPUMEHSTh
3HaHHA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUH;

U1 CIENBIX M cHaboBUAALIMX OOYyYaroIUXCs: YMEHHE MHCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHblE peE3ynbTaThl OCBOEHHS Kypca «OOIas W HeopraHuyeckass XHUMHs»
OTPAKAOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XHUMHUYECKOH COCTaBISIONICH €CTEeCTBEHHO-
HAy4YHOM KAapTHHBI MHpA, POJIM XMMHUU B TO3HAHHWM SIBICHUN MPUPOABI, B (POPMHUPOBAHUH
MBIIUICHUS] U KYJIBTYPhl JTUYHOCTH, €€ (PyHKIMOHAIBHON TpaMOTHOCTH, HEOOXOTUMOM IS
peIIeHUs] TMPaKTHYECKUX 3aJa4 M DKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpPELE;

BIIQJICHUE CHCTEMOM XHMMHWYECKMX 3HAHHUW, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAIOIINE
MOHATHUS (XMMHYECKUH IJIEMEHT, aToM, W30Toll, S-, P-, - BIEKTPOHHBIC OpOUTAU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA O0BEM, BaJIEHTHOCTH, 3JEKTPOOTPHULATEILHOCTD, CTEIECHb
OKHUCJIEHUSI, XHMHYECKasi CBA3b (KOBAaJICHTHAas, HWOHHAs, MeETaJUIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAss pEeUETKa, THUIBI XHUMHUYECKUX PEaKLMi, pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJEKTPOIUTUUECKAs AUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peakluu, XHMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHBl (Teopus
ANEKTPOJIUTUYECKOM auccoluanny, nepuoandeckuid 3akoH [[. WM. MengeneeBa, 3akoH
COXPAaHEHMsI MacChl BEUIECTB, 3AKOH COXPAHEHMS W MPEBPAIICHUS SHEPTUU NPU XUMUYECKUX
peaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMHUHU, MHPOBO33PEHUECKUE 3HAHMS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBICHHIA,
(aKTOJIOTMYECKHE CBEJIEHHA O CBOMCTBaxX, COCTaBe, IOJYYEHHMHM M  0O€30MacHOM
WCIIOJIb30BAHUM  BAXKHEWILIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U IPaKTUYECKOU
NEATEIIBHOCTH YEJIOBEKa,;

c(hOPMHpPOBAaHHOCTh ~ YMEHUW  BBISIBISATH  XAPAaKTEpHbIE  MPU3HAKU  TOHSATHUH,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIOJIB30BATH COOTBETCTBYIOIIME MOHSTHS MPU ONMHUCAHUU
HEOPTraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(pOpMHPOBAHHOCTH YMEHHil HCIOIB30BATh XUMUYCCKYIO CHMBOJIHUKY JUIS COCTaBICHHS
?JopMyn BEIIECTB M YPaBHEHUU XUMHUYECKHX PEAKLMd, CHUCTEMaTUYECKyI0 HOMEHKJIATypy

IUPAC) 1 TpuBHaibHble Ha3BaHWs OTIENbHBIX HEOPTaHMYECKMX BELICCTB (YrapHbId ras,
VIJIEKUCIBIA Ta3, aMMHAK, raméHas U3BECTb, HErami€Has U3BECTh, MUTHhEBAsI CONA, MUPUT U
pyrHe);

c(hOpMHPOBAHHOCTh YMEHUW OMNpEAENATh BAJICHTHOCTb MW CTENEHb OKHUCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BHUJ XHMHUYECKOM CBSI3U
(KoBaJIeHTHAsA, UOHHAs, METAJUTMYECKas, BOAOPOHAs) B COCUHEHUSX, TUIl KPUCTAILITNYECKOM
pEmIETKM KOHKPETHOTO BellecTBa (aromMHasi, MOJEKYJIspHas, HMOHHasg, MeTajulnyeckas),
XapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCTUHEHUN;

c(OpMHPOBAHHOCTh YMEHUM yCTaHABIMBAaThb MPHUHAIJICKHOCTh HEOPraHUYECKUX
BEIECTB 110 UX COCTABY K ONpPeNeIEHHOMY KIIAcCy/TpyIiNe COeAMHEHUH (MPOCThIE BEIIECTBA —
METaJUIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHUSI, KUCJIOThI, aM(POTEPHBIE TUAPOKCUIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHHMH pacCKphIBaTh CMBIC]I TMepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBaTH €r0  CHCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAaHHOCTh YMEHHUI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB
XUMHUYECKUX AJIeMeHTOB 1—4 nepuonoB lleproanueckoi cucteMbl XUMUUECKUX 3JIEMEHTOB /1.
W. MenpeneeBa, UCNONb3ys TOHATHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTATHY, «IHEPTETUUCCKHE
YPOBHM», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U MX
COEIMHEHUH M0 TiepuoaaM u rpymnmnam llepuoanyeckor CUCTEMbl XUMUYECKHUX 3JIEMEHTOB /1.
H. Menpeneena;

c(hOpMHPOBAaHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATh) OOUIME XUMHYECKUE
CBOICTBAa HEOPTraHMYECKHX BEIECTB PA3NIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE



TCHETHYECKOW CBSI3M MEXJY HEOPTraHWYECKHMMH BEIIECTBAMH C IOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUUYECKHUE PEAKIIUU TI0 PA3TUIHBIM
MpU3HaKaM (YHCIIy W COCTaBy pEarupyrollux BEMIeCTB, TEIUIOBOMY 3((hEKTy peakiuw,
W3MCHCHHUIO CTCTCHEH OKHCICHHS DJIEMEHTOB, OOpPaTUMOCTH PEaKIUH, YYaCTHIO
KaTaiu3aTopa);

c(hOPMHPOBAHHOCTh YMEHUW COCTABIATh YPAaBHCHHUS PEAKIUA Pa3IUIHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS PEAKIMid MOHHOTO OOMEHA, YYUTHIBAS YCJIOBHSI, TIPH
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIMH, TOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTaHWYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM MyTEM HWOHBI,
MIPUCYTCTBYIOITHE B BOJAHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHU PacKpbIBaTh CYILHOCTb OKHCIIUTEJIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OajlaHCa 3THX
peaxkuu;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMUMHYECKOU PEaKI[HU
OT Pa3JIMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYCCKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUYECKHE MPOLIECCHI, JIeKAIIUE B
OCHOBE  TMPOMBIIUICHHOTO  TOJYyYEeHHs] CEpHOM  KHUCJIOThI, aMMHaka, a  TakKxKe
c(hOpMUPOBAHHOCTh TPEACTABICHUNU 00 OONUMX HAYYHBIX NPUHIHUIAX U IKOJOTHUYECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUMCICHUS C HCHOJIb30BAHUEM IOHSATHUS
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHWW Ta30B MPU XUMUYECKHUX
peaKIuaX, MacChl BElIECTBA WK 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe
Ui 00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MPEBPAICHUS U COXPAHECHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIIOAATH MTPaBUJia MOJb30BAHUS XUMUYECKOHN MOCY/ION U
7a00paTopHbIM  OOOPYIOBAaHUEM, a TaKXKe IMpaBwia oOpalleHus C BeEleCTBaMU B
COOTBETCTBHUH C MHCTPYKIUSAMHU IO BBIMOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W BBIMOJHITH XUMHUYECKUN SKCHEPUMEHT
(pa3nokeHne NepoKcHAa BOAOPOAA B NPHUCYTCTBUU KaTalau3aTopa, OIpPENesICHUE Cpeibl
pPacTBOPOB BEIIECTB C TMOMOIIBI0O YHUBEPCAIHHOTO WHAMKATOPA, BIUSHUE Pa3TUYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIuu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, KapOOHAT- W XJIOPUI-AaHHUOHBI, HAa KAaTHOH aMMOHMUS, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7ad 1o Temam «Metamb»y U «HeMetamib») B COOTBETCTBUM C
MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIeCTBAMH U JaOOpaTOPHBIM
000pynoBaHUEM, MPEJICTABISITL PE3YIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (hopMme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuid U (POpMYIMPOBATH BHIBOALI HAa OCHOBE JTHX
PE3yABTaTOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HMH(MOpMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpelICcTBa MAacCOBOM KOMMYyHUKaluu, MHTepHeT u
JPYTHX);

c(hOpMHPOBAHHOCTh YMEHHUI COONIONATh MpaBUia 3KOJIOTMYECKH LEIeCcO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JAEATEIBLHOCTU B IIESAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>KaroIlel MpUPOTHON Cpefibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA KUBBIE OPTaHU3MBbI
ONpPEACIEHHBIX BEUIECTB, MOHUMAs cMbica Tokazarens I[IJIK, moscHsATh Ha npuMmepax
CrOCOOBbl YMEHBIIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HA OpPraHU3M
YeJI0BEKa,

JUIsl 00yYaromMXCcsl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS: YMEHUE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKHUX SIBJICHUIA;

JUISL CIIETIBIX W CJIA0OBHUJSIIIMX OOY4YarOIIUXCs: YMEHHE HCIOIbh30BaTh pelibeHO-
TOYEUHYI0 cucTeMy oOo3Hauenuit JI. bpaiinsg s 3andcu  XUMHYecKuX  (opMyd.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppPOBHIE)
HaumeHoBaHue pa3/ieJioB U TeM MPOrpaMMbl Koutpoasusl | Ipakruyec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e paboThbI KHe padoThbl
Pazpnea 1. Teopernyeckue 0CHOBbI OPraHM4eCcKOM XUMHUU
[Ipenmer oprannyeckoit xumuu. Teopust CTpOCHUS
1.1 peIMeT op ! Pt CIp 3 Bu6nmorexa LIOK https:/myschool.edu.ru/
oprannyeckux coeauHenuit A. M. bytneposa
Hroro no pazneny 3
Paznea 2. YuieBoaopoabl
2.1 [IpenenbHble YIIIEBOJOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrieBogOpOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl yE HOPOR A 6 1 bubaunoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 Apomarnyeckue yrieBoa0pOIb 2 bu6mmoreka LOK https://myschool.edu.ru/
[IpuponHbIe HCTOYHUKH YTIICBOJOPOIOB U UX
2.4 PHpOl e HOPOA 3 1 bu6moreka I{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pa3znen 3. Kuciopoaconep:kaniyue oprannyeckue coeinHeHust
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbnerunsl. Kap6oHoBbie kucaoTsl. CiiokHbIE 3()UPBI 1 bubnmuoreka LHOK https://myschool.edu.ru/
3.3 YrieBobl 1 bubaunoreka [1OK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:kaime OpraHu4ecKue coeJMHeHu st
4.1 AMuHBI. AMHHOKHCITOTBI. benkn 3 bu6moreka [1OK https://myschool.edu.ru/
Utoro mo pazgeny 3
Pasnen S. BeicokoMoJieKy /IsipHbIe COeIMHEHU S
5.1 [Inactmaccel. Kayuyku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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11 KUIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (1M (ppOBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Konrpoabusl | Ilpakruuec
n/n Bcero oOpa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernueckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproauueckuii 3akoH U
11 [lepuoamyeckas cucrema XuMu4deckux anemeHton /1. U. 3 bu6moreka [1OK https://myschool.edu.ru/
Meuneneesa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB bubmuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka LOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka [1OK https://myschool.edu.ru/
Pa3nen 2. Heoprannueckasi xummst
2.1 Merauibl bubnaunoreka I1OK https://myschool.edu.ru/
2.2 Hemeramisr 1 bu6mmoreka 11OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuorexa LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bu6muotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v ;Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubaunoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
N Kosmmuects 3
e JIEKTPOHHbIE IU(POBbIE
Tema ypoka 0 JacoB P i pp
n/n Jara o0pa3oBareJibHbIE pecypchl
Bcero
1 [IpenMer opraHuyeckor XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE 1 bubmuoreka LIOK https://myschool.edu.ru/
Teopust ctpoeHus opranndyeckux coequnennii A. M. Bytieposa, eé
2 P P P A yIIep 1 bubauoreka LIOK https://myschool.edu.ru/
OCHOBHBIE ITOJIOXKEHUS
[IpencraBnenue o knaccudukanuu opraHuueckux Beniects. Homenknarypa
3 peit Puican p o P 1 bubauorexa LIOK https://myschool.edu.ru/
(cucremarnueckas) ¥ TpPUBHAIbHBIC Ha3BAaHUSI OPraHUYECKUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHM Pl 1 bubmuotexa IIOK https://myschool.edu.ru/
5 MeraH ¥ 3TaH — IPOCTEUILINE IIPEICTABUTEIN AJIKAHOB 1 bubmuotexa I{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 bubmuotexa LIOK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEMIINE NMPEACTABUTEIN ATKEHOB 1 bubmuotexa IIOK https://myschool.edu.ru/
8 [IpakTnueckas pabora Ne 1. «IlonyueHue 3TuaeHa u U3yuyeHUE €ro CBOMCTBY 1 bubnuotexa LIOK https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u metmnoOyraguen-1,3. Ilonydenue
9 yrad yred v 1 bu6mmoreka I{OK https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa 1 PEe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN PSII.
10 L. P pAA 1 bu6mmoreka I{OK https://myschool.edu.ru/
AlleTUIIEH — MPOCTEHTIINI TPEICTABUTEIb aJTKUHOB
11 Bpluncnenus 1o ypaBHEHHUIO XUMHUYECKON PEaKLUU 1 bubnuoreka IIOK https://myschool.edu.ru/
12 Apensbl: 6eH30:1 U TosTyoll. TOKCHYHOCTh apeHOB 1 bubnuoreka IIOK https://myschool.edu.ru/
I'eneTnyeckas cBsI3b yIIIEBOJOPOIOB, TPUHAIIICIKAITUX K PA3THUHBIM
13 A HOPOA puHan - p 1 but6moreka I1OK https://myschool.edu.ru/
KJlaccam
[IpupoaHbIe HICTOYHUKY YTIIEBOAOPOOB: IPUPOIHBIN T'a3 U MOMYTHHIE
14 pup T HOpOA . PHpOX vt 1 bubmoreka 11OK https://myschool.edu.ru/
He(TsAHBIE ra3bl, HeQTh U MPOIYKTHI €€ MepepaboTKH
[IpuponHbie HCTOUHHUKY YITIEBOAOPOJAOB: TPUPOAHBIN Ia3 U MOMYTHHIE
15 pupon yr HOpOA PHpOI yr 1 bubmuoreka L1OK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ mepepadoTKu
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16 KonTponpHas paboTa mo pasaeny «YTIeBoI0pOIbI» 1 bubnmoreka ITOK https://myschool.edu.ru/

17 [IpenenbHble OIHOATOMHBIE COIUPTHI: METAHOJ U ATaHoJI. BogoponHas cBs3b 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: ITUICHIJIMKOJIb U TIIUIEPUH 1 bubnuoreka LIOK https://myschool.edu.ru/
@DeHoJI: CTPOCHUE MOJIEKYIIbI, PU3NUECKUE U XUMUUECKUE CBOMCTRA,

19 P yet, 1 BuGnnorexa LIOK https://myschool.edu.ru/
IIPUMEHEHUE

20 Anpreruapl: GopMaIbAeTul U aueTanbaerua. AeToH 1 bubnmuoreka LIOK https://myschool.edu.ru/
OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U

21 A pelt P P 1 bu6moreka I{OK https://myschool.edu.ru/
YKCyCHast

22 [IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHON KUCTIOTHI» 1 bubmuotexa LIOK https://myschool.edu.ru/
CreaprHOBas U OJICMHOBAsA KUCJIOTHI, KaK MPEACTaBUTEIMN BBICILIUX

23 P pedt 1 bubmuoreka LIOK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpbuta KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICUCTBUE 1 bubauoreka LIOK https://myschool.edu.ru/
CrnoxHbIe 2QUPHI KaK TPOU3BOIHBIE KApOOHOBEIX KHCIOT. [ maponms

25 itp POHSBOHEIE Kap P 1 Bubmorexa LIOK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoIoruueckas poiib KUpPOB 1 bubmuotexa LIOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanusa. BaxxHelle nmpeacTaBuTeNN: TIII0K03a,

27 A Purcan pedt 1 bubmuoreka [1OK https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxmai u nenirono3a kak IpupoIHbIE MOJIUMEPHI 1 bubnuoreka IIOK https://myschool.edu.ru/
KontponbHas padora no pasaeny «Kucinopoacoaeprxaiine opraHuuecKue

29 P P PasAeNy POACONCPKAIHE Op 1 bu6mmoreka I{OK https://myschool.edu.ru/
COCTMHECHU S

30 AMUWHBI: METHJIAMUH U aHWIAH 1 bu6mmoreka I{OK https://myschool.edu.ru/
AMMHOKHUCIIOTHI KaKk aM(pOTepHbIe OPraHUYECKUE COETUHEHUS, UX

31 Gorep P A 1 bu6mmoreka 1{OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant

32 benku kak npupoaHbIE BBICOKOMOJIEKY/ISIPHBIE COCAUHEHUS 1 bubnuoreka IIOK https://myschool.edu.ru/

33 OCHOBHBIE TOHATHUSI XMMUHU BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN 1 bubmotexa I{OK https://myschool.edu.ru/
OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYIIIPHBIX COSIMHEHUH.

34 A YAp A 1 but6moreka 11OK https://myschool.edu.ru/
[TnacTmaccel, kKaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJIACC

KoanuecTnB Jlata
Ne DJIeKTPOHHBIe N (poBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us

1 XUMHYECKUN ATEMEHT. ATOM. DJIEKTpOHHAsI KOH(PUTYpaIus aTOMOB 1 bubmuoreka LIOK https://myschool.edu.ru/
[lepuonnueckuii 3akoH U [lepuonnueckast cucteMa XUMUYECKUX JIEMEHTOB

2 P P ! 5 1 Bu6miorexa LIOK https:/myschool.edu.ru/
. . Menneneesa, UX CBI3b C COBPEMEHHOM TEOPUEN CTPOCHHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUECKHUX JIEMEHTOB U UX

3 COCIMHEHUH MO rpynnaM U nepuojaM. 3HadeHUe NePUOANUECKOTO 3aKOHA U 1 bubmmotexa [IOK https://myschool.edu.ru/
cucTeMbl XUMHUYECKuX 31eMeHToB J[.M1. MenneneeBa B pa3BUTHH HayKU
Crpoenue BeniecTBa. XUMHUECKas CBAA3b, €€ BUAbl; MEXaHU3MbI

4 p . ’ ’ 1 Bbubnuorexa ITOK https://myschool.edu.ru/
o0Opa3oBaHMsI KOBAJIEHTHOU cBs3U. BogopoaHas cBs3b
Banentnocts. DnekTpoorpunareabHocTh. CTeneHnp okucienus. Bemecrsa

5 POOTP 1 bubmuoreka LIOK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS
[TonsiTHe o nucnepcHbIX cuctemMax. MicTUHHbBIE U KOJIJIOUHBIE PACTBOPBI.

6 P P P 1 bubmuoreka [1OK https://myschool.edu.ru/
MaccoBas 10114 BelllecTBa B pacTBOpe
Knaccudukanus u HoMeHKIaTypa HEOPraHUYECKUX COECIMHEHUH.

7 ¢ P P 1 bubnuorexa LIOK https://myschool.edu.ru/
I'enetnueckas cBA3b HEOPraHUYECKUX BELIECTB, PA3IUUYHBIX KJIACCOB
Knaccudukarus XuMHuueckux peakiyii B HEOpraHMueCcKoi 1 OpraHuYecKoil

8 XUMHH. 3aKOH COXPaHEHHS MACChl BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubmuotexa LIOK https://myschool.edu.ru/
IPEBPALLEHHS] SHEPTUU IPU XUMHUYECKHUX PEAKIHIX

9 CxopocTts peakiun. O0paTiumbie peakini. XUMUYECKOe PaBHOBECHE 1 bubmoteka IIOK https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 1. «BrnusiHue pa3nuyHbIX (PaKTOPOB Ha CKOPOCTh

10 P . P P ¢ P P 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMHYECKOMN peakLum»
OnexTponutuyeckas auccoruanus. [lIonsTie o BOJOPOJHOM MOKa3arese

11 (pH) pactBopa. Peakuuu nonnoro ooMeHa. [ uaponau3 opraHuuecKux 1 1 bubnuoreka IIOK https://myschool.edu.ru/
HEOPraHUYECKUX BEILECTB
OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakuuu. [lonarue o0 anexTponuse

12 . p P 1 bubmoreka [1OK https://myschool.edu.ru/
pacIuiaBoB U pacTBOPOB COJIEH

13 Kontponbshas padota o pasaeny «Teopernyeckre OCHOBBI XUMHUK» 1 bubnuorexa LHOK https://myschool.edu.ru/
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Mertamnel, ux nojoxxkenue B [leppuoandyeckoi cucteMe XuMHYECKUX

14 anemenToB J[. 1. MenneneeBa u 0cCOOEHHOCTH CTpOeHUS aToMOB. O01IHe 1 bubmoreka [1OK https://myschool.edu.ru/
(bu3HYeCKre CBONCTBAa METAIIJIOB

15 CnuiaBbl METAJIOB. DJIEKTPOXUMHUYECKUH Pl HAIPSKEHUN METaJIJIOB 1 bubmuoreka L1OK https://myschool.edu.ru/
XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAJUIOB (HAaTPpUH, KaJIUi, KaJbIIUU

16 ' ; ) (aTp, ’ ’ 1 Bu6muorexa LIOK https://myschool.edu.ru/
Mar"ui, aJIIOMUHUN) U KX COCTMHCHUI

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCITUHEHUI 1 bu6mmoreka I{OK https://myschool.edu.ru/

18 XUMHMYCCKHE CBOMCTBA IIUHKA, KejIe3a U MX COCAUHCHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
[IpakTiueckas padora Ne 2. "Penienne 3xkcriepuMeHTaIBHBIX 3a1a4 10 TEME

19 P " P P 1 bubnunorexa LHOK https://myschool.edu.ru/
«MeTanb»
Hewmeraiel, ux nonoxxenue B [leproanueckoi cucteMe XUMHYECKUX

20 ’ P 1 bubmuoreka L1OK https://myschool.edu.ru/
anemeHToB J[. 1. MenneneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB
du3nyecKrne CBOMCTBA HEMETALUIOB. AJUIOTPOIHS HEMETAIIIIOB (Ha IIpUMeEpe

21 P (12 pinep 1 Bu6morexa LIOK https://myschool.edu.ru/
KHCIIOpofa, cepbl, pocdopa u yrieposa)

22 XUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M UX COSAMHEHUI 1 bubauoreka LIOK https://myschool.edu.ru/

23 XUMHUYECKHEe CBOMCTBA a30Ta, pocodpa U UX COSTUHEHUN 1 bubmuotexa LIOK https://myschool.edu.ru/

24 XHUMHUYECKUE CBOMCTBA yIIIEPOa, KPEMHUSA U UX COCIUHEHUN 1 bubnuoreka I{OK https://myschool.edu.ru/

25 [IpumeneHne BaXKHENUIINX HEMETAJUIOB U UX COCIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
O0001eHne U cucTeMaru3anysa 3HaHuil o reMe «HeMmeraisny.

26 Bpruncnenus no ypaBHEHUAM XUMHUYECKUX PEAKIUN U TEPMOXUMHUYECKUE 1 bubnuoreka IIOK https:/myschool.edu.ru/
pacué€Thl
ITpaktnueckas padora Ne 3. «PemieHne sKkCIepUMEHTAILHBIX 3a4a4 110 TEME

27 " P " P P 1 bub6mmnoreka IIOK https://myschool.edu.ru/

Hewmeramne"»

28 KontponbHas padora o remam «Metamnsi» 1 «HemeTtannsn» 1 bubmuotexa LIOK https://myschool.edu.ru/
Heopranuueckue u opranuueckre KuciaoTel. Heopranuueckue u

29 P P P 1 bubmuoreka LIOK https://myschool.edu.ru/
OpTraHUYECKHE OCHOBAHUS
AmboTepHble HEOPraHUYECKUE U OPTAaHMYECKUE COSTUHEHHUS.

30 Qorep P P 1 bubmuoreka LIOK https://myschool.edu.ru/
I'eneTnyeckas cBsI3b HEOPraHUUECKUX U OPTAHUUYECKUX BEILIECTB
Ponp xumun B 00ecrieueHn YKOJIOrNYECKOM, DHEPTETUYECKON 1 ITUIIIEBON

31 > SHCEP 1 butbmoreka [1OK https://myschool.edu.ru/
0€30MacHOCTH, PA3BUTUN MEIULIUHBI

32 [IpencraBnenust 06 0OMMX HAYYHBIX MPUHIIUIIAX TPOMBIIUIEHHOTO 1 bubnuorexa LHOK https://myschool.edu.ru/
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IMOJIy4CHUA BaKHEHIIIMX BC€IICCTB

33 UenoBek B MUpE BEIIECTB U MaTEPUAJIOB 1 bubmoteka I{OK https://myschool.edu.ru/
34 XUMHUS U 37J0pOBbE YEJIOBEKA 1 bubnmuoreka LIOK https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

* Xumus, 10 xknace/ I'abpuensa O.C., OGIIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AximonepHoe o0uiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AxtmonepHoe obmiectBo «M3marenbctBo «IIpocBerienue»

BBCI[PITG BApHUAHT

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus Metogudeckoe nocoobue — 6a30BbIi ypOBEHbY -
M.: Opoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O0111as XuMus B TECTax, 3aja4ax, ynpaxkHeHusax. 11 kimacc»
— M.: Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTposabHbie u
MIpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kmacc: HacrtonbHas kHura s
yautessi». Yacts 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 knacc: HactonpHast KHUTa 715
yuutens». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu mo XuMUHU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021rox.

7. B.I. lenncoBa «Xumus 11 knacc noypounsie miansl no yaueonuky O.C.['abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuntens 2018ro.

8. M.A.Ps60Ba, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, - M.: Dxk3amen, 2019t

9.9. O.C.I'abpuensiz, U.I.ocTpoyMOB « XMMHUUYECKHUI SKCIIEPUMEHT B 1mikosie 11 kmacey; - M.

Hpoda. — 2019 rox. _

MU P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemutenanusiehttp://www.chemnet.ru I"azera «XuMus» ¥ caiT a1t yuautens «5 uay
Ha YPOK XHUMHUUNY

http://him.1september.ru Enunas xomtekuus LIOP: TIpeameTHas KOMIEKIUS « XAMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIICPUMEHTHI:

xumust. Komnekuust Poccutickoro o61ieo0pa3oBarebHOTo mopraia



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

http://www alhimik.ru Beepoccuiickast omMIiiaja mkoJILHUKOB 110 XUMUHU
http://chem.rusolymp.ru Oprannueckast XuMusi: MEKTPOHHBIA YI4EeOHUK AJIsl CPETHEH IIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMHUS

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

00pa3oBaTeNbHbINA TPOEKT
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