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MOSICHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmmu npemnopaBanusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yromMx
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpaTreruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3paboTKe MNporpaMMbl IO XHMHUHM, K OIPEIENECHUI0 oO0Iei
cTpareruu oOy4eHus, BOCIIUTAHUS U Pa3BUTHsL, 0O0yUaIOLIUXCsl CPEACTBAMU Yy4eOHOro IpeIMeTa
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILieNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHS U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Ime00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM pealu3aldy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPHUCYILUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeloBeKa, a TaKXKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/J0POBBIO H
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IpeaMmera «XUMHs», COJAepKaHUe M MOCTPOECHUE
KOTOpPOTO ONpEJENeHbl B IMpOrpaMMe IO XHMUU C YYETOM CHEUM(PUKHA HAyKH XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXkKe C y4ETOM OOIIMX
Heseil ¥ NPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEr0 OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT 0COOYIO0 POJb B COBPEMEHHOM
IUBUJIM3ALMHM, B CO3/IaHUH HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(bopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpyXaroIlleM MUpPE KaK O €AMHCTBE MPHUPOJbI M YeJIOBeKa, KOTopoe (GOpMUPYETCS B XUMHUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBS3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHO B3auMOZEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HayKaMHM, XUMHS cTana
HEOTHEMJIEMOI YacTbi0 MUPOBOH KYJIbTYphbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIeHUE INI00aNbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoi, MUIIEBOH, SKOJIOrMYecKOd Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmMMMM IeNIMU M NPUHIUIAMH CpeJHEro ooOuiero oobpazoBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIMXcs, HEOOXOAUMYIO UM IS
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOIO BKJIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XMMHUEH.



CocraBnstomiuMu  npeaMera «XHUMHUs» SIBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUH MO HEOPraHMYECKOW XMUMHUU (C BKIIOUCHHEM
3HaHUHN U3 00UIel XUMHM) U OpraHWYecKod XuMuu. POpPMHPOBAHUE AAHHOW CHCTEMBI 3HAHUI
OpU M3Y4YEHUHU IpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEILIECTB Ha OCHOBE OOLIUX HMOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMHA» chopMUpOBaHA B MPOrpaMMe [0 XMMHH HAa OCHOBE CHCTEMHOTO IMOJX0Aa K W3Y4EHHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHUYECKON TEOPUM CTPOEHHUS OPraHUYECKHUX COEIUHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX NPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BeLIECTBaxX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMHA. B Kypce OopraHmdeckoil XMMHMM IOIY4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHHUs IEpBOHAYAIbHBIC
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yrjOM 3peHus B mpeameTe «XHMuUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs TEOPETHUYECKUH Marepual u
(akTosornuecKrue CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHs» OOydyaroIIMMCs MPeIOCTaBISIETC BO3MOXKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riry0XKe TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUN O BaXHEHMIINX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAaX U
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMEIOITUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIIOKEHUN XUMHUH, IOMOTAIOT BBIITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perlieHus
MHTEJJIEKTYaJIbHBIX M JKCIIEPUMEHTANIBHBIX MCCIIEJOBATEIbCKUX 3ahad. B memnom copepxanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBIEHUM MMyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUUN MEXIy HOBBIMU (aKkTaMH W TEOPETUYECKUMH IPEANOChIIKAMHU,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYaIOLIMXCS
INPUHSTBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINpPEAENEHUI0 COJEp)KaHUus U TOCTPOEHUs
npeaMeTa mpeaycMaTpuBaroT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX YYEOHBIX NEeWCTBUN, MMEIOIINX



0a30BoOe 3HaUCHUE I PA3IUYHbBIX BHIOB JEATEILHOCTU: PEIICHUs Mpo0eM, MOMCKa, aHaIu3a U
0o0paboTku wuH(pOpPMAIMK, HEOOXOJUMBIX JJsI NPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCJIEI0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B mpakTuke npenogaBaHus XMMUHU KaKk HAa YPOBHE OCHOBHOTO 00ILEro 00pa3oBaHMs, TaK U
HAa YpOBHe cpenHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IleJiel M3y4eHHs TMpeAMeTa HampaBiIeHUEM I[EePBOCTEIEHHON 3HAYUMOCTU
TPaOUIIMOHHO Tpu3HAETcs (HOPMUPOBAHME OCHOB XHMHUYECKOH HayKHM Kak O0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JEATENIBHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHUpPOBOW KyJIbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpe/IeNICHUIO 1eJIel N3YUYEeHUS [IPEeIMETa SBJISICTCS BIIOJIHE ONPAaBAaHHBIM.

CoriacHO J1TaHHOW TOYKE 3PEHHS TJIABHBIMM IIEJISIMU M3y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsIFOTCSL:

e (GOpPMUPOBAHHE CHCTEMbl XHMHUYCCKHX 3HAHMHA KaKk Ba)KHEWINEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOM JieXkKaT KIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKH, YCBOCHHE W
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHHE U PA3BUTHE IMPEICTABICHUA O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHUU M CHOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIMIOJEHUEM U
OOBSCHEHHEM XHMMHYECKOTO OHKCIEPHUMEHTa, COONIOJACHHEM TMpaBui Oe30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTUKA LI€Je U 3a7a4 U3ydeHus MpeaMera B
nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMHU ITPUOPUTETAMU
B cuUcCTeMe cpenHero oOmiero oOpa3zoBaHus. CerogHsi B NpeNoAaBaHUU XMMUU B OoJblIei
CTENEeHH OTAAETCA NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOydyeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMH, a (PYHKUMOHAIBHONH IPaMOTHOCTBIO, TO €CTh CHOCOOAMH U
YMEHUSMH aKTUBHOTO MOJYYEHHUsI 3HAHUW U MPUMEHEHUS UX B PEAIbHOW KU3HU IS pELICHUs
MPAKTUYECKHX 3ajau.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus OOyYaroIIMXCS K  YCJIOBUSM  JUHAMHYHO  DPa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caM0o0Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIMIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHECHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOUINX YHHUBEPCAIbHOE 3HAUYEHUE NIl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: PEIIeHUs IpooiieM,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX JUIsI TPUOOPETEHHUs OTbITa
JeATEebHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE IJISI OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATENILHBIX UHTEPECOB, UHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00yYaromuxcs: CnocoOOHOCTH CaMOCTOSITEIBHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTUH JIJIsl TIOMCKA M aHAJIK3a Y4eOHOH M HayYHO-MOMYJIIPHON MH(POPMAITUH XUMUYECKOTO
COJIepKaHUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTM B TYMaHHUCTHUYECKON HaNpaBlIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pElIeHUH TJ00aldbHBIX  MPOOJEeM  palloOHaIbHOrO
IPUPOONOIB30BAHUSA, TOMOJHEHNUS SHEPreTHYECKUX PECypCcOB M COXpPAHEHHUs MPUPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOWICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHMsI OIbITa UCIIOJIL30BAHUS MOJYUYEHHBIX 3HAHUN ISl TIPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B y4ueOHOM m1aHe cpemHero oOmero oOpa3oBaHUs NpeaMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPEIMETHON 001acTH «ECTeCTBEHHO-HAYYHBIC PEAMETEI.

OO61iee yuCiO 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIIHEro
obmero obpazoBaHus, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COAEPXAHUE OBYYEHUA 10 KJIACC OPTAHUYECKASA XUMUS

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHenuii A. M. byrneposa,
e€ OocHOBHbIe TNOJNOKEeHUA. CTpyKTypHble (OpPMyJBI OpraHMYECKMX BellecTB. ['omosnorus,
n30Mepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum  opraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKHUX COEIMHEHUI (cucreMarudeckas) M TpPUBHMAJIBHBIE HAa3BaHUS Ba)KHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJAEHHE M ONHCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjieHue, OOyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3UYECKUE M XMMHUYECKHE CBOMCTBA (peakiuM 3aMEIleHus u
TOPEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHUMHYECKHE CBOMCTBA (pEaKIMHU TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUSL, THIpaTalluM, OKUCIICHUS U TIOJMMEPU3AllUN ), TIOTYyYEHUE U IPUMEHEHNE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTUYECKUH psA. ALETUIEH —
NPOCTEHIINNA NPEJCTAaBUTEND AJIKUHOB: COCTaB, CTPOEHHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHE W XHMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuyeckue ceoucmea (peaKyuu 2ai02eHUupoOsanus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIAY YIVIEBOJOPOJAMHU,
IIPUHAJIEKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHbIil ra3 u nonyTHble HE(QTAHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYEeCKHii), muponus. IIpoxykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroib ¥ MPOYKTHI €ro nepepadboTKy.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayuykoB U pe3uHbl, kojutekun «HedTe» u «Yrompy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE MPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA HJIM MPOAYKTa PEAKIHUU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranudeckue coelMHeHUs




[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJJIaMH, I'aJJOT€HOBOJOpPOJIaMHU, IOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJIeMCTBUE CO IMIEIOYHBIMY METAJlIIaM1, KaUeCTBEHHAs peaKus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue raulepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHMYHOCTh
denona. [Ipumenenue genona.

Anpnerunpl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpOCHUE, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE pEAKIMH),
IIOJIy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpesebHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi U YKCYCHAsl KUCIIOTHI:
CTpoeHHuEe, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, 0OIIME /TS KiTacca KUCIIOT, PEaKIUs
sTepudUKanMu), TOoNydeHHe U mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ 'MApONM3 CIOXKHBIX 3(PHPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. bruosorudeckas poib KUPOB.

VYrieBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapubl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Mmenu(ll), okucieHne amMMuUadyHBIM PACTBOPOM
okcuna cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXJAECHHE B MPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemnonosa Kak npupoaHble noauMmepsl. CTpoeHne Kpaxmalla U LEJUTFOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJn3, KaYeCTBEHHAs PeaKkus C HOJA0M).

OKCHepUMEHTAJIbHbIE METOAbl W3Y4YEHMsI BEIIECTB U MX MPEBpAIleHM: NpOBEACHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromHbIX
CupTOB (B3auMojelcTBHE MulepuHa ¢ ruapokcuaoM Meau(ll)), anpaernnoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeodpa(l) u ruapoxcumom wmenu(ll), B3aumopeiicTBue
KpaxMaja C HOJOM), NpPOBEAEHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIOTBI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe IuuuHa). buonornyeckoe 3HaueHue
amuHOKuCIHOT. [lentuasl.



benku kak nmpupoHbIe BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, [CHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

DKcrepuMEeHTabHbIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpeBpalleHuil: HaOIrofeHue U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUU, LIBETHBIE
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHHUsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpPEelHAs MOJIeKyssapHas Mmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — IOJIMMEepU3alus U NOJUKOHICHCAIUS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX IPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHble CBA3H.

Peanuzanus MeXINpeIMEeTHBIX CBS3€H MpU M3yuyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MIOHATHH, SBISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ICIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalM3, CUHTE3, KJIacCU(pHUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
IKCIIEPUMEHT, MOJICTTPOBAHUE.

dwusmka: MaTepus, YHEPTUs, Macca, aTOM, HIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUH YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKue BETUUMHBI U €AUHULIBI
UX U3MEPEHUs.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJOTNYECKH aKTUBHbBIE BellecTBa (OENKU, YIII€BOIbI, KHUPbI, (PEepMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, TTOJE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoOorHs: MUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIIHNE CPE/ICTBa,
JIEKapCTBEHHbBIE © KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC OBIIIASA U HEOPTAHUYECKAS XUMUS

Teopernueckne 0CHOBbI XUMHM

XuUMUYeCKUN 3ieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- anemMeHTsl. OCOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOMTANIAM B aToMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XuUMHYEeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3p NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOIN TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U neprojam. 3HaueHre NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAs, MeTaJuinyeckas). MexaHu3Mbl 0Opa30BaHUS KOBAJEHTHOM
XUMUYECKON CB3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIeKTpOoOTpUIaTeTIbHOCTh. CTereHb OKHuclIeHns. IOHbI: KaTHOHBI U AaHUOHBI.



BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTe 0 gucnepcHbIX cucreMax. VICTUHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 1ouist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkmatypa HeopraHM4ecKHX
BEILECTB. ['eHeTHuyecKas CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAMICKANIUX K PA3IUYHBIM
KJIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pEakUuil B HEOPraHUYeCKOW u
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pPa3jIMyHbIX (pakTopoB. OOpaTUMble pEakKlUU.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSAIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunnun Jle [larense.

Onexkrponutnueckas auccouuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BELIECTB: KHUCJIAsl, HEUTpalbHas, IIEJIOYHAS.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEPUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALMS
tabmun «llepuoguyeckas cucrtema xumuueckux siaeMeHToB [[. U. MenpaeneeBa», uzyueHue
MoOJieJIe KPUCTAJUIMUECKUX PEIETOK, HaOJIIOJAEHUE M OINKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBUM KaTalln3aTropa,
ONpeJIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATBHOTO MHAMKATOPA, PEaKUUU
MOHHOTO OOMEHA), MpOBEJEHUE NPAKTUUECKON paboThl «BnusHue pa3inyHblXx (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnbie 3anaumn.

Pac4€rbl Mo ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBast TOJISI BEIIECTBAY.

Heopranuyeckasi Xumus

Hemeramnsl. Ilonoxxenne HeMeramuioB B Ilepuogudeckon cHUCTeME XUMHYECKUX
anementoB J[. U. MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBOHCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAIOB (Ha MpUMEpPe KUcIopoaa, cepsl, hocdopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAXXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUAO0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUI).

[IprMeHeHre Ba)KHENUIIIUX HEMETAJNIOB U X COCIMHEHU .

Meramisl. [lonoxenne Meramios B [leproandeckoil cucreMe XMMUYECKHUX JJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aTOMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTauoB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUHU DS HanpspKeHUi
METaJUIOB.

XUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeTAIIOB (HATPUM, Kajiuil, KanblMid, MarHui,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61me cocoObl moyyeHust MeTayioB. [IpuMeneHne MeTaioB B ObITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJBl HW3y4YEHUs BEUIECTB M MX NPEBPALICHHUN: HU3y4eHUE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX
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3ajay, HaAOJIOJEHME M  ONMCAaHUE JEMOHCTPAllMOHHBIX U  JJaOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAUeCTBEHHBIE
pEaKIuK Ha KATHOHBI METAJLIOB).

Pacuérnble 3agaun.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOIO M3 y4yacCTBYIOUIMX B pEaKLUM BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0Gecrie4eHnu YKOJI0TMUECKOM, SHEPreTHYeCcKOol 1 MUILEBOM 0e301acHOCTH,
pasBuTUHM MenuuuHbl. lIoHATHE O Hay4YHBIX METOJAxX IIO3HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[lpencraBaenns 00 OOmMX HAyYHBIX MPHUHIOUIAX TMPOMBIIUIEHHOTO TIOJTYYEHUS
BaXHEHILINX BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHallbl,
KOHCTPYKLMOHHBIE MaTEepHUalIbl, KPACKH, CTEKJIO, KEepaMUKa, MaTepuaibl I DJJICKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y10OpEHHUS.

XrMHs U 3[0pOBbE YEJIOBEKA: IPABHJIAa HCIOJIb30BaHUs JIEKAPCTBEHHBIX IIPENAapaToB,
paBuiia 6€30MacHOr0 MCIIOJIb30BAaHMSI ITPENapaToB ObITOBOM XMMUM B TOBCEHEBHOMN KU3HU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EHUH OOIEl M HEOPraHUYECKONW XMUMHUU B
11 Kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHH,
TaK U NOHSTHUMH, ABJISAIOUIMXCA CUCTEMHBIMU JJIS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akKT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccupukauus, MEepUOAUYHOCTb,  HAONIOJIEHHE,  SKCIEPHUMEHT,
MOJEIINPOBaHUE, U3MEPEHHUE, SBIICHUE.

®usnka: Marepus, SHEpPrus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEIO, 00BEM, arperaTHOe
COCTOSIHUE BeIeCTBa, (PU3NUECKUE BEJIMYMHBI U €IMHUIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: knerka, OpraHum3M, 3KOocHcTeMa, Ouocdepa, Makpo- U MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

["'eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHonorus: XUMUYECKass  NPOMBILIIEHHOCTD, METaJUTypIus, MIPOU3BOICTBO
CTPOUTEIBHBIX MaTepHalloB, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, MUILIEBas
IPOMBIIIIEHHOCTh, (apMaleBTUYecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIpEnapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHUATIOB, AJIEKTPOHHASI IMPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YarOMIMMUCS
porpaMM CpeAaHero ooiero oopazoBaHMsl (JINYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOTpaMM CPEAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOGHMS IpeiMeTa «XUMHs» Ha YpOBHE cpelHero ooOmero ooOpa3oBaHus
BBIJICTICHBI CJIEYIOIIHNE COCTABIIAIOLIHE!

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHUIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESTEILHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYLUIMMHU LEJOCTHOM CUCTEME XMMHYECKOIO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTAaBHTH ILETH U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pE3yJbTaTBl OCBOEHUS IpeaMera «XHMHsS» AOCTUTAOTCS B E€IUHCTBE
y4yeOHOIl M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBMM C T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXXAaHCKOro OO0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMM M TpaBUJIAMU [OBEACHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCaM CaMOIO3HAHUS, CAMOPa3BUTHS M HPABCTBEHHOTO CTaHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
ONbITa IIO3HABATEIIbHOM M TMPAKTHMUECKOH MAESITENbHOCTH OO0YyYaroIMXcs M0 pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

IIPEJCTaBICHUS] O COLMAJIBHBIX HOPMax M IPaBWJIAX MEXIMYHOCTHBIX OTHOIICHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEILHOCTH MPU CO3/IaHUU YYEOHBIX IPOEKTOB,
pelieHny y4yeOHbIX U TO3HABATeNbHbIX 33/1a4, BHIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcCJEIHI0 OTE€YECTBEHHOMU
XUMUH;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NMPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAa YYEHBIX U MPAKTHKOB;
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MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM aHAIIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHUS, TUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XUMUYECKUMHU SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IMOCTYIKM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOr0 OOpallleHUsl C BEUIECTBAMH B OBITY, NMOBCEAHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAJIIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUS TOCJIEJACTBUI M HENPUSATHS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEI0BATENHLCKOM JICSITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEIIEHUHM NPAKTUYECKHX 3a7ad COLMAIbHOU
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHUIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASAM TpyJa U pe3ysbTataM TPYJI0BOH AESATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAJIbHOW TPACKTOPHUH OOpa3oBaHUS,
Oynyuieit mpodeccun U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbl;

OCO3HAHUs HEOOXOJAMMOCTH WCIIOIB30BaHUS TOCTHXKCHUN XUMUU JJIS PEIICHHUS BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS NEUCTBUM, MPUHOCSIIMX BpPEI OKPYKalolled MpUPOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC KOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HaJUYHs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UICOJIOTHH XeMO()OoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:
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c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKU;

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€¢ ponu B (OPMUPOBAHUU
paIMoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU [IEJIOCTHOTO MPEICTaBICHHS 00 OKPYKaIOIIEeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U 4YeJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHnr IpobiieM COXpaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMECHHON IMBUJIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOI,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOil Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
00ecreYeHnH yCIOBHIA yCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KH3HU KKIOTO YIIeHA
00111eCTBA;

€CTeCTBEHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAaHHs CYIIHOCTH METOJIOB IO3HAHUSA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOMy4yaeMble 3HAHMS IS
aHajan3a U OOBSICHEHUS SIBJICHUU OKPYXKAIOIIEr0 MHpa M MPOUCXOASAIIMX B HEM HM3MEHEHUH,
YMEHHSI Ie]1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (PAKTOB M HMCIOIIUXCS JTAHHBIX
C IIEJIBIO MOYYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA [UIsl pEeUIeHHs TIpobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOM JACSITEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU;

WHTEpecCa K OCOOCHHOCTSAM Tpyla B Ppa3IuYHbIX cdepax mpodeccruoHambHOM
JeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHbie pe3ybTaThl OCBOEHUS ydyeOHOTO mpenMera «XuUMHUsS» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC i1 (POPMHUPOBAHUS MHUPOBO33PEHUST OOYUAIOMIMXCS MEXKIUCIUTIIINHAPHBIC
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTUsl, SBICHHUE, MPOIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIINI, THUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpCaJIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COIMATbHOM KOMIIETEHITUN 00 YyJarOITUXCS;

CIIOCOOHOCTh ~ OOYyYaloOImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COIIMAIbHOM MPAKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMU.

OByaieHHe YHUBEPCAJbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /IHiCTBUSIMH

1) 6a3oBble JIOrHYecKHe AeCTBUSA:
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CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJlM3MpOBAaTh IpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIN JAEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM MX JOCTUKECHMS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMN NPUEMBI JOIMYECKOI'O MBIIUIEHUS — BBIACIAThH
XapakTepHble MpPHU3HAKM MOHATHUM M yCTaHABIMBaThb MX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOIIUE MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUS (MHAYKTUBHBIE, JEAyKTHUBHBIC, I10 QAHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATHh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOEIbHBIE MIPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 33/]a4, IPUMEHSATh Ha3BaHHbIE MOJIECIbHBIE MPEICTABICHUS
JUIS BBISIBJICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BEILIECTB U XUMUYECKUX peaKIuil.

2) 0a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOpMYyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSTENIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O000OLIEHHS U BBIBOJBl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BAaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HpPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIbHOMY IIOMCKY METOOB pEHICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopManuu (HAy4HO-TIOMYJISpHas
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbl NIpPU IOHCKE M O0TOOpe
uHpOopMannu, He0OOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3aa4y ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHHUs] HHPOPMAIUHU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;
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HCIIOJIb30BATh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OgiaieHHe YHHBePCAJIbLHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOil TEMBbI B XOJI€ JAUAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBITIOJHEHUS
MIPEIJIOKEHHOM 3a1a4u;

BBICTYNIATh C MPE3EHTAUUEN pe3ybTaTOB I0O3HABATEIbHOM JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
UCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

Osi1aieHHe YHHBEPCAJIBLHBIMHU PeryisiTHBHBIMY /1efiCTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npejiaraeMplii alNropuT™M JACUCTBUN MPHU BHINOTHEHUH Y4E€OHBIX M HCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee F3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOIyYEHHUS! HOBBIX 3HAHUI O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENbHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOILICHKHU.

INPEAMETHBIE PE3YJIBTATHBI 10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLICH eCTEeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B TO3HAHUU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJUMOH IS
pelIeHNs MpPaKTUYEeCKHX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHMS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

BIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
MOHSATHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb,
AIIEKTPOOTPULIATEIBHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,
(GyHKLIMOHANbHAS TPYIMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psl, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOJAEPKALINE COCIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU; MHUPOBO33PEHYECKHE 3HAHMS, JIEXKAIIUE B OCHOBE MOHHUMAaHUSA
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJb30BaHUU BaXKHEUIITUX OPraHMUECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOM J1eATEIbHOCTH YeI0BEKa,

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABIMUBATh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTABA, CTPOEHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;
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c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIICKHOCTh U3YUYEHHBIX OPraHUYEeCKHX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPyIIe COCAMHEHUN
(yrmeBomopopbl, KHCIOPOA M a30TCOAEpXKAllMe COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucrteMarnyeckor Homenkmarype (IUPAC), a Taxxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEPUH, (QeHoJ, (opMaibAerui, aleTaablerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0OK03a, (PPyKTO3a,
KpaxmaJ, 1eJUTI0103a, TIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKOH CBA3M B OPraHUYECKHX
COeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHS TEOPUU CTPOSHUS OpPTraHUYECKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPTAHMYECKUX BEIIECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUU C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOUYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKH U MPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB NEpepabOTKY;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIUYUCICHHUS 10 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KONMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WJIH MPOJYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, WCIOJNB3yeMbIX B XHMHUHM TIPU HM3YUYCHUHM BEIIECTB U XHUMHUYECKUX SBICHUUN
(HabmofeHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYA0N U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW SKCIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOMCTB, KAaueCTBEHHBbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JCHATypalus OeTKoB TpHu
HArpeBaHUU, I[BETHBIE PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npu oOpallleHUuu C BEleCTBaMU U JJAOOPaTOpPHBIM 00OPYIOBaHUEM, MPEJCTABIATH PE3YIbTAaThI
XHMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3aluCH YPaBHEHHMH COOTBETCTBYIOIIUX pEaKIUud |
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEepHET U 1pyrux);
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c(OpMUPOBAHHOCTh YMEHHUIl COONMIOaTh MpaBWiIa JKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKPY>KaIOIlleW MPUPOJIHON Cpeibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ONpEACNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [IJIK, moscHATe Ha
npuMepax crnocoObl YMEHBUICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JICHCTBUS HA OPraHHU3M
YEJI0BEKa;

JUIsl O0y4arolUXCcs C OrPAaHMYECHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIIETIBIX M CINa0OBUASIIMX OOYydYalolUXCs: yMEHHE HCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmyi.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOM COCTaBIAIOIICH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (OpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolINe
HOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEIEHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMYECKHX  pEaKlMid, pacTBOp,  DJIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIMHh, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccolManuu, nepuoauyeckuii 3akoH J[. M. MenngeneeBa, 3akoH
COXpaHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBPAIECHUS DHEPTUU MPU XUMUUYECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHWS,
JeXalue B OCHOBE I[MOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKTOJIOTUUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUU U O€30MacCHOM HCIOJIb30BaHUHN
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOMN JCSITEIILHOCTU YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJMKY JJISI COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEAKIUi, CHUCTEMATHUECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHMaigbHBIC Ha3BaHHUS OTICIBHBIX HEOPraHHMUYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HeTami€Has W3BECTh, NMUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYIECKIX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuThdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
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BellecTBa (aToMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI;

c(OpMUPOBAHHOCTh YMEHUW yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECCTB
0 VX COCTaBY K ONpeAeNEHHOMY KIIACCy/TPYIIe COeTUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJUIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuoanyeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh OJJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XUMHUUECKUX 31eMeHToB 1. U.
MeHneneeBa, HCIOJIB3Ys MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIIN», «IHEPIETUUYCCKHE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHMUYECKHX DJJIEMEHTOB M HX
coeMHEHUH Mo nepuogam u rpynnam [leproandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. .
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXKIATh CYIICCTBOBAHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHYECKHE PEAKIUMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroluxX BEHIECTB, TEINIOBOMY 3(PQeKTy peakiuu,
M3MEHEHUIO CTENEHEH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3lUYHBIX TUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUWTHIBAs YCIOBHUS, TPU KOTOPBIX 3TH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATh CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEMICHHUS XMMHYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JEkKaIlue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUS CEPHOW KHUCIOTHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH
MPEACTABICHU 00 OOMIMX HAYYHBIX MPUHIMIAX WU JKOJOTUUECKHX MPOOJIEeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEIECTBA B PAcTBOpPE», OOBEMHBIX OTHOILIECHUH Ta30B MPU XHUMHYECKUX
peaKImsIX, MacChl BEIIeCTBA WM O00BEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIOATh MpaBUjia MOJIB30BAHUS XUMUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;
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C(l)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ IUIAHUPOBATb W BBIIIOJHATD XUMHUYECKUH OKCIICPUMCHT
(paSJIO)KeHI/Ie Nepokcua BOAOPOAAa B IMPUCYTCTBHMU KaTalnu3aTopa, OIIPCACICHUC CPCAbI
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOpPOCTb XUMHUYECKOU pCaknun, pCakimunu HOHHOI'O O6M€Ha, KauCCTBCHHBIC PCAKIIMKW Ha
CYJ‘IB(baT-, Kap6OHaT- U XJIOpUA-aHUOHBbI, HA KaTUOH aMMOHUSA, PCIICHUEC SKCIICPHUMEHTAJIbHBIX
3agady II10 TEMaM «MeTtamiel» H «HeMeTaJ'IJ'IBI») B COOTBETCTBHH C IIpaBUJIaMUd TCXHHUKHU
0€301aCHOCTH MPH 0OpaIleHNH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3ybTaThl XUMHYECKOTO SKCIIepHUMEHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIMpPOBATH BHIBOBI HA OCHOBE THX PE3Y/IHTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYCCKH aHAIM3UPOBATh XHMHUYECKYIO HH(POPMAIIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
APYTHX);

C(l)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ CO6J'IIOI[aTI> [mpaBujia SKOJOIM4YCCKHU uenecoo6pa3H0ro
IIOBCACHUA B 6BITy u pr,HOBOﬁ JACATCIIbBHOCTH B MLCIIAX COXpaHCHHUA CBOCTO 3I0POBbA H
OKpYKarolllel NPUPOJHOM CPEIbl, OCO3HABATH OMACHOCTh BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
omnpeneNEHHBIX BEIIeCTB, MOHUMAas cMbici nokasarens [1JIK, mosicHaTh Ha mpumepax crocoObl
YMCHBIICHUS U MTPEAOTBpALICHUS UX BPECAHOT'O BOS,Z[GfICTBI/I)I Ha OpraHu3M 4YCJIOBCKA,

JJIs1 O6y‘laIOH_[I/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMHU 3O0POBBA: YMCHUC IIPUMCHSATH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAAaX IMO3HAHUS BCIICCTB U XUMHUYICCKUX HBJI@HI/IfIQ

JUISL  CJICTIBIX W CJIA0OBHAAIIMX OOYYAIOMUXCS: YMEHHE WCIIONb30BaTh pPelbeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanyecTBo 4acoB

duekTpoHHbIe (L (POBbHIE)

Ne /i HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbI Kontpoar  IlpakTn
Bcero o0pa3oBaTejbHbIEe pecypchl
HbIE yecKkue
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
D0P «Tpenaxep "Obnako
o i". X , 10
[Ipeamer opranndeckoit xumuu. Teopus cTpoeHus SHAtHH . FIMITL, ST OIace
11 < A M.E 3 (6a30BbIii YPOBEHB)
OPTAHMACCIUX COCMMHCHIH A. M. bYTIEpoBa https://school.oblakoz.ru/materials/
495725
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTI€eBOAOPOIbI — AJTKAHbI 2
HenpeensHple yriaeBoIopoibl: alKeHbI, alKaIneHbI, S0P «Tpenaxep "Obnaxo
2.2 ATKHHEL 6 1 sHanmit". Xumus, 10 kmace»
(6a30BBIil ypOBEHB)
2.3 ApOMATHHECKHE yIICBONOPOEI 2 https://school.oblakoz.ru/materials/
24 [TpupogHBIE HICTOYHHUKH YTIIEBOAOPOIOB M UX 3 1 495725
' nepepaboTKa
Hroro mo pazueny 13
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon DOP «Tpenaxep "Obxako
3.2 Anbpaerunsl. Kap6onossie KucaoThl. CI0KHbBIE d3QHPBI 7 1 sHapml". Xmvms, 10 Kacey
(0a30BbIil ypOBEHB)
3.3 YrneBoasl 3 1

https://school.oblakoz.ru/materials/
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495725

Wroro no pazueny 13

Pasnen 4. A3oTcoaepkaiye opranudeckue coelMHeHUus

D0P «Tpenaxep "Obmako
3HaHuu". Xumus, 10 kmacc»

4.1 AMUHBI. AMUHOKHUCTOTHI. benku 3 (6a30BBIit ypOBEHB)
https://school.oblakoz.ru/materials/
495725
Hroro mo pazueny 3

Pa3zaea S. BeicokoMoieKyIsipHbIe COeINHEHUS

30P «Tpenaxep "Obnako
sHanani". Xumus, 10 kmacc»

51 [Tnactmaccel. Kayuyku. Bonokna 2 (6a30BBIil YpPOBEHB)
https://school.oblakoz.ru/materials/
495725
Htoro mo pazneny 2

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 2 2
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TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHble (LU(poOBbHIE)
KoHuTtpousb IIpakTHye
n/n NporpaMmsl Bcero o0pa3oBaTe/bHbIE PecypChl
HbIE cKHe
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH u
11 [lepuonnueckas cucreMa XUMHYECKUX 3 DOP «Tpenakep "O6maxo 3Hanuit". Xumus,
snemenToB JI. M. Menzeneesa 11 xmacc» (0a30BbIi ypOBEHB)
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BeIecTB 4 https://school.oblakoz.ru/materials/495726
13 XHUMHYECKUE PEAKITUN 6 1 1
Hroro no pasneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl 6 1
2.2 Hemeraner 9 ! ! DOP «Tpenaxep "O6mako 3nanuii". Xumus, 11
53 CBs13b HEOPraHUYECKUX U OPTAHHMYECKUX 5 K1ace» (6a30BbIit ypOBEHS)
BCIICCTB https://school.oblakoz.ru/materials/495726
Hroro no paszgeay 17
Pasznen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 11O 34 5 3

INPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acoB

Ne Koutrpoas  Ilpaktu DJleKTPOHHBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
Tema ypoka
n/n Bcero HbIE yecKkmue pecypceel
padoThI padoThI
Teopust cTpoeHUs OPraHUuYECKUX O0P «Tpenaxep "Obnako 3Hanuit". Xumus, 10
1 coenuHeHuii A. M. bytneposa, eé 1 Ki1acc» (6a30BbIil YPOBCHB)
OCHORBHBIE MOJIOKCHUS https://school.oblakoz.ru/materials/495725
[IpencraBneHue o KiIaccuPpUKAIIU O0P «Tpenaxep "O6nako 3Hanuit". Xumus, 10 kiacce»
5 opraHmyeckux Bemects. Homenkiarypa 1 (6a30BEI YpOBEHS)
(cHCTEMaTHYeCKast) U TPHBHAIBHBIE https://school.oblakoz.ru/materials/495725
HAa3BaHUSA OPTaHUYECKUX BEILECTB
D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»
3 AJKaHBI: COCTaB U CTPOCHHUE, 1 (6a30BBIil ypOBEHS)
TOMOJIOTUYECKUH PST https://school.oblakoz.ru/materials/495725
D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»
4 MeraH u 3TaH — NpoCTEUIINE 1 (6a30BBIil ypOBEHS)
MIPEAICTABUTENN AJIKAHOB https://school.oblakoz.ru/materials/495725
O0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaace»
5 [Ipenmer opraHnyecKoi XuMuH, €€ 1 (6a30BBIil yPOBEHB)
BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE https://school.oblakoz.ru/materials/495725
O0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaace»
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 (Gasombtit yposen)

https://school.oblakoz.ru/materials/495725
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D0P «Tpenaxep "Obmako 3Hanui". Xumus, 10 xkaacce»

MPEACTaBUTENMN AJTKEHOB https://school.oblakoz.ru/materials/495725

MpakTuueckas padora Ne 1. D0P «Tpenaxep "Obmako 3Hanni". Xumus, 10 xkaacce»

«IToyyeHue 3TH/ICHA U H3yYEHHE €ro 1 1 (Gasosbtit yposenn)

https://school.oblakoz.ru/materials/495725

CBOMCTB»
Asxanuenst. Byraguen-1,3 u O0P «Tpenaxep "Ob6nako 3Harui". Xumus, 10 kmace»
1 (6a30BbIil YpOBEHB)

metunoyraguen-1,3. [lomyuenue )
https://school.oblakoz.ru/materials/495725

CHHTETHYECKOTO KaydyyKa U PE3UHBI
D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS,
1 (6a30BbIi ypOBEHB)

TOMOJIOTHYECKUH psif. ALETUIIEH — ]
https://school.oblakoz.ru/materials/495725

MPOCTEUILNN MPEICTABUTEIb ATIKUHOB

D0P «Tpenaxep "Ob6naxo 3Hanuit". Xumus, 10 kaaccey

Boruncnenus no ypaBHEHUIO XMMHUYECKON 1 (6a30BbIi yPOBEHS)

peakuun https://school.oblakoz.ru/materials/495725

D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacey
Apenbl: 6eH301 ¥ TOIyol. TOKCHYHOCTh 1 (6a30BBIil ypOBEHS)

apeHoB https://school.oblakoz.ru/materials/495725

D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»
I'enernueckas cBsI3b yIiIeBOJIOPOAOB, 1 (6a30BBIil ypOBEHS)

IIPUHAUISKALUX K PA3JIMYHBIM KJlaccaM https://school.oblakoz.ru/materials/495725

TpupoHble HCTOUHUKH Y B: mpupoHblit D0P «Tpenaxep "Obnako 3aanuii". Xumus, 10 xkmace»

ra3 ¥ MoInyTHbIe HEPTSIHbIE ra3bl, HEPTh U 1
IPOAYKTHI €€ repepaboTKH

(0a30BbIil ypOBEHB)
https://school.oblakoz.ru/materials/495725




[IpupoaHbIe UCTOUYHUKH Y B: MpUpOIHBIL
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D0P «Tpenaxep "Obmako 3Hanui". Xumust, 10 xkaacce»

(6a30BbIi ypOBEHB)

15 ra3 " MOIMyTHbIE HEQTSIHBIE ra3bl, HEPTH U )
N https://school.oblakoz.ru/materials/495725
IPOAYKTHI €€ epepaboTKu
D0P «Tpenaxep "Obnako 3Hanni". Xumus, 10 xkmace»
16 Kountpoabnas padora Ne 1 no pasaeny 1 (6a30BEIi YPOBEHD)
«¥YTJ1eBOAOPOABD https://school.oblakoz.ru/materials/495725
O0P «Tpenaxep "Obnako 3Harui". Xumus, 10 kmace»
17 IIpenenbHble OTHOATOMHBIE CIIUPTHI: (6230BbIii YPOBEHD)
METaHOJI U 3TaHoJI. BomopoaHas cBA3b https://school.oblakoz.ru/materials/495725
D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»
18 MHOroaTroMHbI€ CIIUPTHI: STHIICHTIIMKOIIb 1 (6230BbIii YPOBEHB)
TIIMLCPUH https://school.oblakoz.ru/materials/495725
D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaaccey
19 ®DeHOM: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE (6230BbIil YPOBCHB)
Y XMMHYECKHE CBOMCTBA, MPUMEHEHUE https://school.oblakoz.ru/materials/495725
D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»
20 Anpaerupl: hopMaIbaeTHA U (6230BbIil YPOBCHB)
arneraigbAerui. AleToH https://school.oblakoz.ru/materials/495725
D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»
21 OOHOOCHOBHEIE MpeAebHBIE KAPOOHOBBIE (6230BbIii YPOBCHB)
KHUCJIOTBI: MypaBbUHAs U YKCYCHAas https://school.oblakoz.ru/materials/495725
O0P «Tpenaxep "Obnako 3Hanuit". Xumus, 10 kmace»
99 IIpakTuyeckas padora Ne 2. «CBoiicTBa (6a30BBIil ypOBEHB)

PacTBOpPa YKCYCHOI KHCJI0THI»

https://school.oblakoz.ru/materials/495725




CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHhI, KaK

27

D0P «Tpenaxep "Obnako 3Hanni". Xumus, 10 kaacce»

(6a30BbIi ypOBEHB)

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX )
https://school.oblakoz.ru/materials/495725
KHUCJIOT
D0P «Tpenaxep "Obnako 3Hanni". Xumus, 10 kaacce»
24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX (6230BbIil YPOBEHB)
KHCJIOT, UX MOIOIIee JeiicTBIE https://school.oblakoz.ru/materials/495725
C110%HBbIE SQHPBI KaK IPOH3BOIHBIE O0P «Tpenaxep "Obnako 3Harui". Xumus, 10 kmace»
25 KapOOHOBBIX KUCIIOT. [ MAPOITN3 CIOKHBIX (basoBbiit yposeHs) )
https://school.oblakoz.ru/materials/495725
3¢upoB
D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»
26 JKupsl: ruiponns, NpuMeHEHUE, (6230BbIii YPOBEHB)
Ouosiornueckasi pojb )KHPOB https://school.oblakoz.ru/materials/495725
VIVIEBOBI: COCTAB, KIACCH(UKALHSL. D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaaccey
27 Baxwuelime npencTaBuTeNu: riI0K03a, (basoBbiit yposeHn) )
https://school.oblakoz.ru/materials/495725
bpykTo3a, caxaposa
D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»
28 Kpaxman u nemnrono3a Kak ITpupoIHbIe (6230BbIil YPOBCHB)
MTOJIUMEPHI https://school.oblakoz.ru/materials/495725
KonTtposubnas padora Ne 2 1o pasneay D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»
29 «Kucaoposicoiepskanine 0prannyecKue 1 (6asombtit yposen) _
https://school.oblakoz.ru/materials/495725
COeIMHEHUSD»
O0P «Tpenaxep "Obnako 3Hanuit". Xumus, 10 kmace»
30 AMWHBI: METHUJIAMWH U aHUJIUH (6asoskiii yposeH)

https://school.oblakoz.ru/materials/495725




AMUHOKHUCIOTHI KaKk aM(pOTEepHBIS

28

D0P «Tpenaxep "Obnako 3Hanni". Xumus, 10 kaacce»
(6a30BbIi ypOBEHB)

31 OpPraHUYeCcKHe COSAUHEHUS, UX 1 )
https://school.oblakoz.ru/materials/495725
Oouosiornueckoe 3HaueHue. [lentuabt
D0P «Tpenaxep "Obmako 3Hannin". Xumus, 10 xkaace»
32 benku xak npupoaHsie 1 (6a30BbIi ypOBEHB)
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS https://school.oblakoz.ru/materials/495725
O0P «Tpenaxep "Obnako 3Harui". Xumus, 10 kmacce»
33 OCHOBHBIE TOHITHSI XUMHUH 1 (6230BbIii YPOBEHB)
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI https://school.oblakoz.ru/materials/495725
D0P «Tpenaxep "Ob6naxo 3nanuit". Xumus, 10 kaacce»
34 OcHoBHBIC MeTOoIbI cuHTe3a BMC. 1 (6230BBIil ypOBEHB)
ILmactmaccel, kKaydyykH, BOJIOKHA https://school.oblakoz.ru/materials/495725
OBUHIEE KOJIMYECTBO YACOB 110 34 5

INPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHME 11 KJIACC

KoanuecTBo 4acoB

Ne Kontpoas  Ilpaktn DJIeKTpPOHHbIe NN (ppoBbIE
Tema ypoka
n/n Bcero HbIe yeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
n ="
XUMHYECKHUH DIIEMEHT. ATOM. DIEKTPOHHAS 90P «Tpenasxep "Obnako sHaHUA". Xumus,
KOHHTYALLIS ATOMOB 1 11 xmaccy» (0a30BbIi YPOBEHB)
ypatt https://school.oblakoz.ru/materials/495726
Ilepnonnueckuit 3akoH u Ilepnonnueckas
n oAl
cHCcTeMa XuMuHeckux snementos J1. 1. O0P «Tpenaxep O6J‘IaKOV3HaHI/II/I . Xumus,
MeneneeBa, uX CBS3b C COBPEMEHHOM 1 I xnacey (basoeiii yposens)
A R P https://school.oblakoz.ru/materials/495726
TEOpHUEIl CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHX IEMEHTOB M UX COCIMHEHUH 110 .
N epronan. 3HATCHIe O0P «O6nako 3nanuil. [Tonroroska k EI'D.
TpyIIaM U nepuoaM. 3Ha4eH!
pyn PHOA 1 Xumus»
IIEPUOIUYECKOT0 3aKOHA U CUCTEMBI .
pHOA https://school.oblakoz.ru/materials/354450
xuMuueckux sneMeHToB .M. Meunneneesa B
pPa3BUTUU HAyKU
CrpoeHue BemiecTBa. XuMudeckas CBs3b, €€ O0P «Tpenaxep "O6nako 3HaHUR".
BU/Ibl; MEXAaHU3MbI 00pa30BaHuUsl KOBAaJIEHTHOMN 1 Xumus, 11 kiace» (6a30BbIi ypOBEHB)
cBs3u. BogopoaHas cBsi3b https://school.oblakoz.ru/materials/495726
BaneHTHOCTB. DNEeKTPOOTPULIATETLHOCTD. O0P «O6nako 3xHanwuii. [lonroroska
Crenennb okucieHusa. Bentectsa 1 EI'D. Xumusy»
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOESHUS https://school.oblakoz.ru/materials/354450
[TonsTue o nucnepcHbIX cucrteMax. cTuHHbIE D0P «Tpenaxep "Ob6mako 3HaHUI".
Y KOJUIOUJHBIE pacTBOPBL. MaccoBas 101 1 Xumus, 11 kmace» (6a30BbIH YPOBEHB)

BEIIIECTBA B PacTBOPE

https://school.oblakoz.ru/materials/495726




Krnaccudukanusa u HoMeHKIIaTypa
HEOpPraHUYECKUX coequHeHui. ['eneTndeckas

30

D0P «O06mako 3Hanuii. [TonroroBka

MenieneeBa 1 0COOEHHOCTH CTPOEHUS AaTOMOB.

O6mue ¢puznyeckrue CBOMCTBa METAILIOB

7 EI'D. Xumus»
CBA3b HEOPTraHUYECKUX BEUIECTB, PA3ITHMYHBIX .
P e https://school.oblakoz.ru/materials/354450
KJIACCOB
Krnaccudukanusa XuMHUUECKUX peakluii B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH. O0P «Tpenaxep "Ob6mako 3HaHuUit".

8 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH Xumus, 11 kmacc» (6a30BbIi ypOBEHB)
COXPAHEHHUS U IPEBPAICHHS SHEPTUH IPU https://school.oblakoz.ru/materials/495726
XUMHUYECKHUX PEaKIUIX
C 06 O0P «Ob6nako 3nanmii. [lonroroBka

KOPOCTb pEaKI1H. ATUMBIE PEaKIUU.
9 X P peaxtt P peart EI'D. Xumusy»
MMHUYECKOE PAaBHOBECUE .
P https://school.oblakoz.ru/materials/354450
IIpakTnueckas padora Ne 1. «Biausinue

10 Pa3JIMYHBIX (PAKTOPOB HA CKOPOCTH

XHMHYECKOH peakuum»
Onexrponurnueckas aucconuanus. [lonsatue o Y o
O0P «Tpenaxep "Ob6sako 3HaHUI".
BOJIOpOAHOM moka3zarene (PH) pactopa. .
11 p 5 r Xumus, 11 knace» (6a30BbIH YPOBEHB)
€aKIUu MOHHOTo oOMeHa. ['uponus .
H AP https://school.oblakoz.ru/materials/495726
OpPraHMYECKUX U HEOPTraHMYECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIBLHBIE PEAKIUH. 90P «Ob6nako 3nanuil. [logroroska

12 ITonsaTne 06 37MeKTpOIM3€E paciaaBoB U EI'D. Xumus»
pacTBOpOB coJieit https://school.oblakoz.ru/materials/354450

13 KonTtpoabsnas pa6ora Ne 1 no pasneny
«Teopernyeckne 0OCHOBBI XUMHUID)

Meraisl, ux nonoxexnue B [lepuoanueckoit Y o
O0P «Tpenaxep "O6mako 3HaHUI".
cucTeMe XuMuueckux snemeHTos 1. U. .
14 Xumus, 11 kmace» (6a30BbIi ypOBEHB)

https://school.oblakoz.ru/materials/495726




CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT

31

D0P «O06mako 3Hanuii. [TonroroBka

15 N EI'D. Xumusy»
HATPDRCHIH METAILIOB https://school.oblakoz.ru/materials/354450
XUMHUYECKUE CBOMCTBA BAXKHENIINX METAIIJIOB D0P «Tpenaxep "O06ako 3HaHUI".

16 (HaTpuii, Kanuii, KaJIbLUI, MarHUNA, ATFOMUHUN ) Xumus, 11 knacey» (6a3-Bblil ypOBEHb)

U UX COEIMHEHUMN https://school.oblakoz.ru/materials/495726
XUMHUYECKUE CBOMCTBA XpOMa, MEAN U UX SOP «Obmaxo snatud. Hoarotonka k

17 . EI'D. Xumusa»

COCAMHCHIH https://school.oblakoz.ru/materials/354450
N 90P «Tpenaxep "Ob6mako 3HAaHUI".
XuMHUYECKHEe CBOMCTBA IMHKA, JKeJIe3a U UX .

18 . Xumus, 11 knacc» (6a30BbIi YPOBEHB)
COCAHHEHH https://school.oblakoz.ru/materials/495726
IIpakTuyeckas padora Ne 2. "Pemenue

19 IKCIEPUMEHTAJBbHBIX 32/1a4 10 TeMe
«Metanab»"

Hewmeramnsl, ux nonoxenue B [lepuonnueckon O0P «Tpenaxep "Ob6mako 3HaHMit".

20 CUCTEME XUMHUYECKUX 31eMeHToB /1. 1. Xumus, 11 knacc» (6a30BbIi ypOBEHB)
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB https://school.oblakoz.ru/materials/495726
Du3nYeCKUe CBOKMCTBA HEMETAILIIOB. O0P «Ob6nako 3nanwmii. [Tonroroska

21 Annotponus HeMEeTauIoB (Ha pUMepe EI'D. Xumus»

KHCJI0poAa, cepsl, pocdopa u yriepozaa) https://school.oblakoz.ru/materials/354450
. O0P «Tpenaxep "O6sako 3HaHUI".
XUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhI H UX .

22 . Xumus, 11 kacc» (6a30BbIi YPOBEHB)
COCAMHCHIH https://school.oblakoz.ru/materials/495726
XuMHuuyecKue CBOMCTBA a30Ta, pocodpa u ux S0P «Obaaxo suarui. logrorosxa k

23 . EI'D. Xumusa»

COCAUHEHIH https://school.oblakoz.ru/materials/354450

24 XHWMHMUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U B0P «Tpenaxep "Ob6mako 3HaHUH".




HUX COEIUHEHNN

[IpumeHeHne BaXKHEUIIINX HEMETAIOB U UX

32

Xumus, 11 knace» (6a30BbIH YPOBEHB)
https://school.oblakoz.ru/materials/495726

D0P «Tpenaxep "O0mako 3HaHUK".

25 . Xumus, 11 kmace» (6a30BbIi ypOBEHB)

COEIMHEHU I ;
s https://school.oblakoz.ru/materials/495726
O0o01enne 1 cucreMaTu3alys 3HaHUH 110 .
O0P «Ob6nako 3nanwmii. [lonroroska
teme «Hemeramner». Beraucnenus mno

26 . EI'D. Xumusa»

ABHEHUSIM XUMHUYECKUX PEaKIUi U .
yp i peaKtt https://school.oblakoz.ru/materials/354450
TEPMOXHUMHUYECKUE PACUETHI
IIpakTnueckas padora Ne 3. «Pemenue

27 IKCIEPUMEHTAIBbHBIX 32/1a4 M0 TeMe
"HemeTtannbl'»

28 KonTtposabHnas paéoraNe 2 mo remam
«Metamabs» 1 «Hemeramiabn

O0P «Tpenaxep "Ob6mako 3HaHMi".
Heoprannueckue u opraHm4eckue KUCIOThL. .
29 q Xumus, 11 knacc» (6a30BbIi ypOBEHB)
€OpraHuYeCcKre U OPraHUYECKHE OCHOBAHUS ;

P P https://school.oblakoz.ru/materials/495726

AMdoTepHbIE HEOPTAHUYECKUE U .
DOP«O6naxo 31auwmii. [Togroroska k EI'D.

opraHuveckue coenHeHus. [ eHeTnueckas

30 Xumusi»

CBSI3b HEOPTAHWYECKUX U OPTAaHUYECKUX .

P p https://school.oblakoz.ru/materials/354450
BEILIECTB
Ponp xumun B oOecriedeHuN IKOJIOTHIECKOH, O0P «Tpenaxep "Ob6snako 3HaHUI".

31 SHEPreTHYECKO U MUIIEBOM 0€30I1acHOCTH, Xumus, 11 kiace» (6a30BbIi ypOBEHB)
Pa3BUTHU MEAUITUHBI https://school.oblakoz.ru/materials/495726
ITpencraBnenus 06 00MmMUX HAYYHBIX .\ o

O0P «Tpenaxep "O6mako 3HaHUI".
MPUHIUIIAX TPOMBIIUIEHHOTO MOTYYEHUs .
32 Xumus, 11 kmace» (6a30BbIi ypOBEHB)

BaXHEHIIINX BEIIECTB

https://school.oblakoz.ru/materials/495726
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D0P «Tpenaxep "O0mako 3HaHUK".

33 UYennoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1 Xumus, 11 kace» (6a30BbIi ypOBEHB)
https://school.oblakoz.ru/materials/495726
D0P «Tpenaxep "O0ako 3HAHUI".
34 XuMUs ¥ 30pOBbE YETOBEKA 1 Xumus, 11 knacce» (6a30BbIi YPOBEHB)
https://school.oblakoz.ru/materials/495726
OBUIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Epémun, B. B. Xumus [Teker]: yueOnuk st 10 xkmacca / B. B. Epémun [u ap.], mox pexa. B. B.
Jlyauna — M.: OO0 «/Ipoda», AO «M3aatenbctBo «IIpocBerieHue;
Epémun, B. B. Xumust [Teker]: yueOnuk mis 11 xnacca / B. B. Epémun [u ap.], mox pex. B. B.
Jlyauna — M.: OO0 «/Ipoda», AO «M3aatenbctBo «IIpocBerieHue;

METOANUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA:

Metoanueckoe nocodue «Tpenaxep "O6mako 3Hanmii". Xumust, 10 knacc (0a30BBIi YpOBEHB )»
Metoauueckoe nocobue «Tpenaxep "O6mako 3nanuii". Xumus, 11 kmacc (6a30Bblid ypOBEHB)»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:
OO6pa3zoBarenbHbIi oHNalH-cepBuc «O0mako 3HaHU» https://o0nako-3uannii.pd/
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 460837604057956529703830632163952415623550190553
Brnageney Muwenkoea Eneda HukonaegHa

OedcTerTened C19.10.2023 no 18.10.2024
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