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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XxMMuUu Ha ypOBHE CpeliHero oliero oopazoBanus pazpaboTaHa
Ha ocHOoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 obpa3oBaHUU B
Poccuiickoit denepanumn», TpeOOBaHUNM K pe3yiabTaTaM OCBOSHUS (eaepaibHOM
oOpa3oBaTenpHON TporpaMmbl  cpemHero obmiero ob6pazoBanus (DOIT COO),
NPEACTaBICHHBIX B DefepaqbHOM TOCYJapCTBEHHOM O0pa30BaTEbHOM CTaHAApPTE
COO, c¢ yuérom Konuenmuum npenogaBaHus y4eOHOro mnpeaMera «XuMus» B
oOpaszoBarenbHbIX opranuzaiusax Poccuiickoit denepannu, peaqrusyonux OCHOBHBIE
oOpa3oBaTeibHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXKEHUM «CTpaTeruu pa3BUTHUSA
BocriutaHusi B Poccutickoit denepanuu Ha nepuona g0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJIXOJOB K pa3padOTKE NpOrpaMmbl MO XHMHH, K OIPEAECICHHUIO
o0mieil crpaTeruu OOy4eHMsI, BOCIIUTAHUS U Pa3BUTUS OOYYarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» ais 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIM
koHuenrtyanbHble nonoxkenus OI'OC COO o B3auMOOOYCIOBIEHHOCTH UENEH,
COJICpKaHMs, pe3yJbTaTOB OOy4YeHUss W TpeOOBaHUW K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01ieo0pa3oBaTelbHON  OpPraHu3allid, SBISETCS HEOThEMJIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYXUT 3aBEpLIAIONIMM  A3TaloOM  pealu3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KJIIOYEBBIX I[IEHHOCTEW, MPUCYIINX
LEJIOCTHON CHCTEME XMMHUYECKOro 00pa3oBaHusl. ITU LIEHHOCTHU KacaloTCs MO3HAHUS
3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTypbl UYeJIOBeKa, a
TaK)Ke DKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOTHOM
cpene. Peanusyercss xumudeckoe oOpa3oBaHUe OOYyYarOLIUMXCsl Ha YPOBHE CPEIHETO
oO1iero o0Opa3oBaHuUsl CpPEJACTBAMHU Y4yeOHOIro MpeaMera «XHUMUs», COJECpKaHHUE U
IOCTPOEHHE KOTOPOTO OIpeNeeHbl B MPOrpaMMe MO XUMHUHU C YYETOM CHELUPUKU
HAayKl XUMHUH, €€ 3HAUYCHHS B MO3HAHWM MPUPOJBl WU B MATEPUAIBHOW >KU3HU
oOIIECTBa, a TaKXkKe C YYETOM OOIIMX IeJed W MPUHIIMIIOB, XAPaKTEPU3YIOIIHUX
COBPEMEHHOE COCTOSIHME CHUCTEeMbl CpeIHero oOiero oopa3zoBaHusi B Poccuiickoii
denepanum.

XuUMHUsL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOyio pojib B
COBpEMEHHOW LIMBUJIM3AlIMHU, B CO3JaHUH HOBOM 0a3bl MaTepUaIbHOU KyIbTyphl. OHa
BHOCUT CBOH BKJaJ B (OPMHUPOBAHHE PAIIMOHAIBHOIO HAYYHOI'O MBIIUICHUS, B
CO3JaHUE IIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEeM MHUpPE KakK O E€IUHCTBE
OpUpOJIbI U YeJoBeKa, KOTopoe (opMHUpyeTcs B XHMMHUU HAa OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTAaBa OKPYKAIOLIEro MHUpa, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aUMOJEHCTBYS C JAPYTMMH €CTECTBEHHBIMH HAayKamMH, XUMHs CTalia
HEOTHEMJIEMON YacThbl0O MHUPOBOM KYJIbTYphl, HEOOXOAUMBIM YCIOBHUEM YCHEIIHOIO



Tpyda ¥ JKH3HM KaXJIoro ujeHa oOmectBa. CoBpeMeHHass XMMHS Kak Hayka
CO3MJATENIbHAs, KAK HAayKa BBICOKMX TEXHOJIOTMM HANpaBJIeHA HA PELICHHE
rI00aNbHBIX MpPOOJEM YCTOWYMBOTO PAa3BUTUS 4YEIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBeTcTBMM C OOMMMHM LEISIMH W TPUHIMIAMU CPEIHEro OOIIero
oOpa3oBaHus cojepkanue mpenmera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3Y4YEHHUS]) OPUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
00y4Jaronnxcs, HEOOXOUMYIO UM JIJIsl BHIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKJIFOUEHHUS B )KM3Hb COIIMYyMa, MPOJAOHKEHUST 00pa30BaHUsI B PA3IMUHbIX
00JIacTsX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsomMu  npeAMeTa  «XUMHsD>  SBISIFOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmEas W HEOpraHudecKkas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpP>KaHUs KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMA
3HAHWM 0 HEOPTaHMYECKOW XMMHUU (C BKJIIOYCHUEM 3HAHUM M3 O0IIeH XWMUU) U
OopraHnyeckon xuMmuu. POpMUPOBAHHWE IJAHHOM CUCTEMBlI 3HAHWM IPU U3YYEHUH
peaMeTa 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT0O00pa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa conepxkanusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHudeckas XuMUs» copmMupoBaHa B TporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOT0 TMOJXO0Ja K M3YYEHHUIO Y4YeOHOro Marepuajia U 00yCIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUM HA ONPENENIEHHBIX TEOPETHUYECKUX
ypoBH:X. Tak, B Kypce OpraHu4eCcKOr XMMHUM BELIECTBA PAaCCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPHUM CTPOCHUS OPTraHUYECKUX COCAUHEHMM, a TAaKKE€ Ha YpPOBHE
CTEPEOXUMHUYECKUX U JIEKTPOHHBIX MPEACTaBICHUI O CTpOeHUH BelecTB. CBeleHus
00 M3ydaeMbIX B Kypce€ BeEllecTBax HAalOTCi B Pa3BUTUU — OT YIJIEBOAOPOAOB O
CJIOXHBIX OHMOJIOTMUECKH aKTHUBHBIX COEIMHEHUW. B Kypce opraHmueckod XuMUU
MOJTy4aroT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHuUs
NEepPBOHAYAJILHBIE TPEJCTABICHUS O XUMHYECKOM CBSI3U, KJIACCHU(PUKAIIMOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU
pEeaKIuu.

[lon HOBBIM yrjaoM 3peHuss B mpeameTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3yYEHHBI Ha ypOBHE OCHOBHOTO 00Imiero o0pa3oBaHus
TEOPETUYECKHl MaTepuan M (AKTOJIOTMUYECKHE CBEIEHUS O BELIECTBaX H
XUMHUYECKON peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUSD» O00yYarollMMCS TPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HA4YECHHE
NEPUOAMYECKOTO 3aKOHA C OOIETEOPETHUYECKHX M METOAOJOTMYECKUX MMO3UIUH,
riyOo’)ke TOHATh MCTOPUYECKOE U3MEHeHHEe (YHKIMA 53TOro 3akoHa — OT
00001aroIIei 10 0OBICHSIONMEH U TPOTHO3UPYIOIIEH.

Envnas cucrtema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM,
CBOMCTBaX W NPUMEHEHHMHM, a TAK)KE€ O XMMHUYECKUX pEaAKUUAX, UX CYIIHOCTH M



3aKOHOMEPHOCTSIX TPOTEKaHus aomnofHseTcs B Kypcax 10 u 11 ximaccoB aneMeHTaMu
CoZlep KaHMs, MMEIONUMU KYJIbTYpOJIOTHYCCKUA W TPHUKIATHOW XapakTep. OTH
3HAHHS CIIOCOOCTBYIOT TOHHUMAHHWIO B3aMMOCBSI3M XHUMHH C JPYTHUMH HayKaMH,
PacKphIBAIOT €€ poJib B MO3HABATEIBHOW M MPAKTUYECKOW JESITeIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXKEHUS K MPOIIECCY TBOPUECTBA B 00JACTU TEOPUH U
MPAKTUYECKUX TPWIOKEHUH XUMHUHU, TOMOTAIOT BBITYCKHHKY OPHEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpoOeMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIMBATH UHPOPMALIUIO U MTPUMEHSATH €€ JJI MOMOJHEHUs 3HAHUM,
pelIeHUs] UHTEIJICKTYIbHBIX M AKCIIEPUMEHTANIbHBIX UCCIEeI0BAaTEeNbCKUX 3a7ad. B
LEJIOM COJIepaHuEe Y4YeOHOro mnpeamMeTa «XUMHUS» JAHHOTO YPOBHS H3Y4YEHUS
OpHUEHTHPOBAHO Ha (popMHUpOBaHHE Yy OOYYAIOIMIUXCS MHUPOBO33PEHUECCKOW OCHOBBI
UL TIOHUMaHUsA (QUIOCOPCKUX HICH, TaKuX KaK: MaTepuaibHOE CIHMHCTBO
HEOPTaHUYECKOTO M OPraHMYECKOTO MHUpPa, 0O0YCIOBJICHHOCTb CBOWMCTB BEIIECTB HMX
COCTaBOM U CTPOCHHEM, IMO3HABAEMOCTh MPUPOJIHBIX SIBICHHUM IMyTEM HKCIIEPUMEHTA
U pelieHUs TMPOTHBOPCYUN MEXKITy HOBBIMH (DaKTaMH H TCOPECTUUCCKUMH
MIPEANOCHUIKAMH, OCO3HAHHWE PO XMMHUU B PEHICHUH DKOJIOTHYCCKUX TPoOsIeM, a
TaK)ke TpoOeM COCPEKEHUS IHEPTETHYCCKUX PECYPCOB, CHIPHS, CO3AaHHUS HOBBIX
TEXHOJIOTUI U MaT€PUAJIOB.

B mnnane pemeHus 3agad BOCHUTAHUS, pa3BUTUS H  COIMAIM3AIUU
OOyYaroIMXCcsl MPUHATHIE TPOTPAaMMOM 110 XHMHH TIOIXOIbI K OIPEISICHHUIO
COIepKaHUsI W  TIOCTPOCHHS TpeaIMeTra MpeayCMaTpuBarOT  (GOPMHPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX JNEHCTBUN, UMEIONINX 0a30BOE 3HAUCHUE JJIA PA3THUHBIX
BUJIOB JIEATEILHOCTH: pEIICHUs TNpodJieM, TOUCKa, aHaim3a U 00padoTKU
uHdopMaIuu, HEOOXOAMMBIX Il TPUOOPETEHUS OMNbITa TPAKTUYECKON U
HCCIICIOBATEILCKON JAEATEILHOCTH, 3aHIMAIOIIEH BaXKHOE MECTO B TTO3HAHUN XUMUH.

B mpaktuke mnpenojaBaHWs XUMHUHW KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 OO0IIero oOpa3oBaHUs, MIPH OMPEIACICHUN
COJIEPKATEIIbHON ~ XapaKTEPUCTHKU IeJe M3y4eHHs TpeIMeTa HarpaBleHuEM
MEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO TpHU3HAETCS (OPMHUPOBAHKE OCHOB
XUMUYECKONH HAayKH KakK OO0JacTH COBPEMEHHOTO €CTECTBO3HAHHS, MPAKTHYCCKOM
NEATETLHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMITOHEHTOB MHPOBOM KyJIbTypbl. C
METOJIMYECKOW TOYKHM 3PEHUSI TAKOM MOAXOJA K ONPEACICHUIO LEJIeH H3y4YCHUS
MIpeIMETa SIBJISIETCS BITOJIHE OMPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHHS TJABHBIMU IIEISIMH HM3YYCHHS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisItOTCSA:

e (QopMHuUpPOBaHHE  CHCTEMbl XHMHYECKUX  3HAHUM  Kak  BaKHEHIen
COCTAaBJISIIOIIECH €CTECTBEHHO-HAyYHOU KapTUHbBI MUpPaA, B OCHOBE KOTOPOU
JeKaT KIIOYEBBIE TOHATHSA, (PYHIAaMEHTAJIbHBIC 3aKOHBI M TCOPHUH XUMUH,
OCBOCHHE $S3bIKa HAyKW, YCBOEGHHE M TOHUMAaHUE CYIIHOCTH JOCTYITHBIX



0000IIeHNIT MHUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJICHHE C UCTOpUEH X
pa3BUTHUS U CTAHOBJICHHS,;

e (opMupoBaHHE M Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX IMO3HAHUS
BEILECTB U XMMHUYECKUX PEAKIMM, HEOOXOAUMBIX JJIs MPUOOPETEHUSI YMEHHM
OpPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SBJICHUN, UMEIOIIUX MECTO
B [IPUPOJE, B IPAKTHYECKON U IOBCEIHEBHOM KU3HU;

e pa3BUTUE YMEHHUH M CIIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM  XMMHUYECKOTO  OSKCIEPUMEHTa, COOJIIOJICHHEM  MPaBUII
0e30macHOro 0OpallleHUs C BEIIECTBAMH.

Hapsiny ¢ aTum, coaepraTeibHasi XapakTEpUCTHKA IIeJIed M 3ajlay HU3ydeHUs
IpeaIMeTa B MPOrpaMMe M0 XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM TIPUOPUTETAMH B CHUCTEME CpenHero oomero ooOpa3oBaHuss. CerogHs B
IpEenoAaBaHUM XUMUU B OOJIbIIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE COJIep>KaHusl 00yUEeHUsI, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIITYCKHUKA
00111e00pa30BaTEIbHOM  OpraHU3alliy, BJAJCIONIET0O HE HAa0OpOM 3HaHUM, a
(YHKIHMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIOCO0AaMH M YMEHHUSIMU AKTHUBHOIO
MOJydYeHUs] 3HAaHUW W TPUMEHEHUS WX B pPEaNbHOW JKU3HU JJIA PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 3TUM Npu U3y4EHHUH MpeaMeTa « XUMHU JOMUHUPYIOIee 3HaUYCHUe
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

ajanTamnys 0Oy4arolUXCsl K YCIOBHUSAM JAMHAMUYHO PAa3BUBAIOLIETOCS MHPA,
dbopMupoBaHUEe  MHTEIUIEKTYaJdbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO TPaMOTHBIX
pEIIeHN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHUEM;

dbopmupoBaHue y  OOydYalOIIUXCS  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIIUM), HWMEIOINUX YHUBEPCAIbHOE 3HAYCHHUE IS Pa3JIMYHBIX BHUJOB
NESATEILHOCTH: pEIIeHUs MpoOJieM, MOUCKA, aHalu3a M o0paboTku MHGOpPMAIINH,
HEOOXOAMMBIX JJIsi TPUOOPETEHUS OMbITA ACSITEIBHOCTH, KOTOpask 3aHUMAEeT BaKHOE
MECTO B IO3HAHMM XUMHUH, a TaKXKe ISl OLUEHKH C TO3MIUH 3KOJOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XMMHUYECKUX MPOLIECCOB HA OPraHU3M
4eJIOBEKa U MPUPOJIHYIO CPEAY;

pa3BUTHE TI03HABATEIbHBIX WMHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yYaronuxcsi: CrOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS TI0 XUMUU B COOTBETCTBUU C XU3HEHHBIMH MOTPEOHOCTSIMH, HMCIIOJH30BAThH
COBpeMeHHbIe MH(pOPMAIIMOHHbIE TEXHOJOTHM JUIs MOMCKAa U aHaiu3a y4eOHOW U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOMIMXCS ACCOLMATHUBHOIO M JIOTHYECKOIO
MBIILIEHUS, HAaOII0JaTENbHOCTH, COOPAHHOCTH, aKKYypaTHOCTH, KOTOpPbIE OCOOEHHO



HEOOXOJWMBI, B YACTHOCTH, TMPU IUIAHUPOBAHUU U TPOBEICHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTAaHWE y  oOydarmomwuxcs  yOSKIEHHOCTH B TYMaHHCTHYECKOU
HAIpPaBJICHHOCTH XUMHUHU, €€ BaXHOM pOJIM B PEUICHUU TJOOAIBHBIX MpoOIeM
palMOHANBHOTO TPUPOAOIOIB30BAHUS, TOMOIHEHUSI SHEPTETUUECKUX PECYpCcOB U
COXpaHEHHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEKHOTO
OTHOIIEHUS K TPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKXKe MPUOOPETEHHS OIbITa
WCIIOJIb30BAHUSL TOJYYEHHBIX 3HAHWM [Jisi TPUHATUS TPAMOTHBIX pEUICHUH B
CUTYaIIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHOM mitaHe cpegHero oo1iero oopazoBaHus NpeaMeT «XuMus» 6a30BOro
YPOBHS BXOJUT B COCTaB MPEIMETHOM 001acTu «ECTECTBEHHO-HAYUHbIE TPEMETHI».

OO01iee 4Kciio YacoB, OTBEAEHHBIX ISl U3YyYEHUs XUMHH, Ha 0a30BOM YpPOBHE
cpeaHero odmero oopa3zoBanus, cocrabiseT 68 yacoB: B 10 kmacce — 34 yaca (1 gac
B Hegeno), B 11 kimacce — 34 yaca (1 yac B Heziento).

COAEPKAHUE OBYUYEHMUSA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYECKOM XUMMHUH

[IpenMer OpraHMYeCKOW XHMHH: €€ BO3HMKHOBEHHME, PAa3BUTHE M 3HAUYCHHE B
IIOJIyYEHUH HOBBIX BENIECTB M MAaTEpUaloB. Teopus CTPOEHUS OPTaHHUYECKUX
coequHeHnit A. M. bytnepoBa, e€ ocHoBHbIEe nonoxeHus. CTpyKTypHbIe (HOpMYIIbI
OpraHMYeCcKuXx BelecTB. I omomorus, nsomepus. XMUMUYECKas CBsI3b B OPraHUYECKUX
COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenne o kinaccudukanuum opraHudyeckux BeniecTB. HomeHknaTypa
OpraHMYEeCKUX COEIMHEHMH (cucTeMaTHdecKkas) W TpPUBHAJIbHBIE Ha3BaHUSA
BAKHEHUIIINX MPEICTABUTEIEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOABl M3YyYEHHs BEUIECTB M MX MPEBPALLECHUMN:
O3HAKOMJIEHUE C 00pa3laMy OpraHUYEeCKUX BEIIECTB M MaTepualaMu Ha UX OCHOBE,
MOJICIMPOBAHUE MOJEKYJ OpPraHUYECKHWX BEIIECTB, HAOJIOJCHHE U OIUCAHUE
JEMOHCTPAMOHHBIX OMNBITOB 10 MPEBPALICHUID OPraHUYECKUX BELIECTB IIPU
HarpeBaHuu (IiaBjieHue, OOyriIuBaHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHbBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psan. Meran u 3TaH —
NpOCTEUIINE MPEJCTABUTENIN aJIKaHOB: (PU3MYECKHWEe U XUMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHUsT W TOpPEHHsA), HAXOXKIEHUE B MPUPOAE, MOJYyYEHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHI psA. OTHIEH W NPONHWIEH —
NpOCTEUIINE MPEICTABUTENN AJIKEHOB: (PU3MYEeCKHWe U XUMHUYECKHE CBOMCTBa



(peakuuu  TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, OKUCJIEHUS U
MOJINMEPU3ALIIH ), TOITYYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u wmetunOyraauen-1,3: crpoeHue, BakKHEUIINE
XMMHUYECKHUE CBOWCTBA (peakuus mnonuMepusauuu). IlomyyeHue CHHTETHUECKOIO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJOTHYECKHUMA Psil. ALIETUJICH —
OpOCTEHIINKA  MpEeACTaBUTENb aJKWHOB: COCTaB, CTpoeHHE, (GU3NYECKUE U
XMMHUYECKHUE CBOMCTBA (peaklUM THAPUPOBaHUS, TaJOr€HUPOBAHUS, THApaTalUH,
TOPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. beH3zon: cocraB, cTpoeHue, (U3MUECKHEe M XMMUYECKHE CBOMICTBa
(peakuu TaJOT€HUPOBAHUS W HUTPOBAHMS), MOJYyYEHUE U MPUMEHEHUue. 1071yon:
cocmas, cmpoenue, husuieckue u Xumuieckue coucmea (peakyuu 2ai02eHUpo8aHUs
U HUMpoGanus), noayyenue u npumernexue. TOKCUMUHOCTH apeHOB. ['eHeTHdeckas
CBSI3b MEXY YIJI€BOAOPOIAMH, IPUHAIICKANUMH K PA3IMYHBIM KJIACCAM.

[IpuponHblE HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHbli Ta3 © MOIYTHBIE
He(dTauble ra3pl. Hedtp n e€ mpoucxoxzaeHue. CrocoObl nepepabOTKu HedTH:
NEPErOHKa, KPEKUHI (TepMHYECKUH, KaTaJuTU4YeCKui), nupoau3. I[IpoayKTsl
nepepaboTku He(PTHU, X NPUMEHEHUE B NMPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHMS BEUIECTB W WX NPEBPaIICHUM:
O3HAaKOMJIEHUE ¢ 00pa3lamMu IuIacTMacc, KaydykoB M pe3uHbl, Kojuiekuuu «Hedtb» n
«¥YT0aB», MOACIMPOBAHUE MOJEKYJI YIJIEBOJOPOJOB U TaJION€HONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUYECKOW pabOThl: MOMyUYEHUE ITUIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncnenuss 1Mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM NPOAYKTA PEAKLUMH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4yeckue coelMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHI. METaHOJN M OTAaHON: CTPOEHUE,
bu3MuecKkue W XUMHUYECKHE CBOWCTBA (pEaKIUMU C aKTHUBHBIMM METaJJIaMH,
raJIoreHOBOJOPOJAaMH, TOpEHHUE), TMpUMEHEHHE. BoAopoaHbIE CBSI3M  MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIA Ha OPTraHN3M YeJI0OBEKa.

MHoroaromMHble COUPTHI. DTUICHTINKOJb U TIULEPUH: CTPOEHHE, (pu3nueckue
U XUMHUYECKHE CBOMCTBAa (B3aMMOJCHCTBHE CO IIECJIOYHBIMU  METaUIaMH,
KAueCTBEHHAs] peaKiMsi Ha MHOroaTOMHbIE CHUpThl). JlelicTBMEe Ha OpraHu3Mm
yenoBeka. [[pumeHenune rauuepuHa u 3TUIIEHTJIAKOJIA.

deHon:  cTpoEHUE MOJEKyJNbl, (U3MUecKkue U XMMHYECKHE CBOICTBa.
Toxcuunocth penona. [Ipumenenue Gpenomna.




Anpaerunbl u kemousl. DOpMaNBIETH, aAlleTANBACTH: CTPOSHHUE, (Pr3nyecKue
U XUMHUYECKHE CBOMCTBA (peaklMM OKHUCJICHUS W BOCCTAHOBIICHMS, KAYECTBEHHBIC
peakiuu), NoJiy4YeHUEe U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeAeNibHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAs U yKCyCHas
KHUCIIOTBI: CTpOeHHUE, (GU3MUECKHUE U XMMHUYECKHME CBOMCTBa (CBOWCTBa, OOIIME IS
KJ1acca KUCJIOT, peakius dTepudukanyn), moaydyeHue u npumeHenne. CteapuHoBas u
OJICMHOBAsl KUCIJIOTHI KaK MPEICTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEUCTBHE.

CrnosxxHble 2Upbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX
spupoB. Kupwl. 'maponus xupoB. IIpumenenue >xupoB. buosoruueckas poiib
KUPOB.

VYrneBoasl: coctaB, KiacCU(PUKALMS YIIE€BOJOB (MOHO-, TU- U MOJUCAXAPHUIBI).
['moko3a — mpocTedmuii MOHOcCaxapua: OCOOEHHOCTH CTPOCHUSI MOJICKYJIBI,
¢dusnveckne U XMMHYCCKHE CBOMCTBa (B3ammojelicTBue ¢ ruapokcuaom memu(ll),
OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcujaa cepedpa(l), BocctaHoBIeHUE, OPOKEHHE
[JIIOKO3bl), HaXOXJAEHHWE B NPHUPOAE, IPUMEHEHHE, OHOJOTUYECKasl PpOJib.
®dortocunTe3. OpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u memmono3a Kak NOpUpoaHbie moiumepbl. CTpoeHHe Kpaxmalia U
ueuonao3bl.  dusnyeckue M XUMUYECKHE CBOMCTBA Kpaxmana (THIpOJIv3,
KAueCTBEHHAs PEAKIUs C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbI H3YyYEHHMS BEHIECTB M HUX MPEBpalllCHUMN:
MpPOBEICHUE, HAOJIOJIEHHE W OIKMCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBCHHBIC DPEAKIMU OJHOATOMHBIX CIUPTOB (OKHUCIEHHE HTaHOJa
okcugoMm wMeau(ll)), MHOroaTroMHBIX CHOUPTOB (B3aMMOJEHCTBUE TIUIIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rugpoxcumom wmemu(ll), B3aumopelcTBue Kpaxmanaa C HOJOM),
MIPOBENICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bbluncienuss MO ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTa pPEaKIUU MO M3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH ).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTEpHbIC OpraHuYecKrue coenuHeHus. Ou3nuecKkue u
XUMHUYECKHUE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe IIMIMHA). buomornueckoe
3HaAYeHUE aMUHOKHUCIOT. [lenTuanl.

benkn kak TpUpOIHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. llepBuuHas,
BTOpPHYHA M TpPETUYHAs CTPyKTypa OenkoB. XHWMHUYECKHE CBOWCTBA OEIKOB:
THIPOJIN3, ICHATYpAIHs, KAYECTBEHHBIE PEAKIINKN Ha OCJIKU.



OKCIepUMEHTAIbHBIE METOAbl HW3YYEHHs BEIIeCTB W WX TMpPEeBpallCHUN:
HaAOJI0/ICHUE M OMHCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalusi OCIKOB MpHU
HarpeBaHUM, IBETHHIC PEAKIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUSI

OCHOBHBIE TOHSTHS XMUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNU, CPEIHSS MOJEKYJIApHas
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHEHUH —
MOJIMMEPHU3ALIHS U TOJTUKOHACHCAIHS.

DKCIEepUMEHTAIbHBIE METOJbl HM3YyYEeHHs] BEIIECTB M MX MPEBpaAICHUN:
O3HAKOMJIEHHE C 00OpasllaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBA3€H MpU U3yYeHUU OpraHudecKkoi Xxumuu B 10
KJIaCCe OCYIIECTBIIIETCS 4YEpe3 MCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK M TIOHATUMU, SBISIOMIMXCS CHUCTEMHBIMHU IS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBICHUE, HAy4YHBIM (akT, TUNOTE3a,
3aKOH, TEOpHs, aHalIM3, CHUHTE3, KJacCHU(UKalusi, NEpUOAUYHOCTh, HAOJIIOICHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIUPOBAHHE.

®dwuszuka: wMarepusi, DHEprus, Macca, aToM, DOJEKTPOH, MOJIEKya,
YHEPreTHYECKUN YPOBEHbB, BEIIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(¢uznyecKue BeIUYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
¢doTtocuHTE3, OMONOrMYECKM AaKTHUBHBbIE BellecTBa (OENKH, YIJIEBOMBI, >KHUPBI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOpPHBIE TOPOJBI, IMOJIE3HBIE HCKOMaeMble, TOILTUBO,
pecypchl.

TexHosorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAlIMOHAIIBHOTO MUTAHUS, MOIOLIIE
CpeICTBa, JIEKAPCTBEHHBIE W KOCMETHYECKHWE TIperaparbl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMUHU
Xumudeckuit a5ieMeHT. AtoM. SInpo aroma, H30TOIBI. DJIEKTPOHHAsT 000JI0YKa.
DHepreTHYecKre YpOBHH, MOAYPOBHU. ATOMHbIC opOuTamu, S-, pP-, - 3JIeMEHTHI.
Oco0OeHHOCTH pacTlpeiesiCHUs] AJIEKTPOHOB IO OpOUTAISIM B aToMax DSJIEMEHTOB
NEPBBIX YETHIPEX MEPUOA0B. DIIEKTPOHHAS KOH(PUTypalHsi aTOMOB.
ITepunonnueckuit 3akoH U Ilepuoguueckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. Csizb mNepuoauyeckoro 3akoHa u llepuonnyueckoil CHCTEMBI



xuMuueckux sseMmeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTM H3MEHEHHUSI CBOMCTB XUMHUYECKHUX HJIEMEHTOB W
o0pa3yeMbIX UMM TPOCTHIX U CIOKHBIX BEIIECTB MO TPYIINIaM | TIeprojaM. 3HAYCHUE
MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenne BemecTBa. XHUMHUYECKass CBA3b. DBHIBl XWMHYECKOM CBA3U
(KOBaJICHTHasi HEMOJIsIpHAasi W TOJIApHAsl, MOHHAs, METauinueckas). MexaHU3MbI
oOpa3oBaHHS KOBAJICHTHOM XUMHYECKOHW CBsi3M (OOMEHHBIK ¥ JOHOPHO-
akuentopHsiil). BomopomgHast cBsizb. BaneHTHOCTB. DIIEKTPOOTPUIIATETBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUIMBl KPUCTAIMYECKUX PEIMIETOK. 3aBHCHUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.

[IoHsTe O nauCHEepCHBIX cUCTEMax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPBI.
Maccosast 10151 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCTMHEHU. Homenknarypa
HEOPraHWUYECKHX BEIIECTB. ['€HeTHdeckas CBA3b HEOPraHMYECKHX BEIIECTB,
MPUHAJICKANUX K PA3IMYHBIM KJIaccaM.

Xumuueckass — peakuus.  Knaccudukamuss ~— XMMHYECKMX — peaknuii B
HEOPTaHUYECKOM U OPraHUYECKOW XUMHH. 3aKOH COXPAHEHUSI MACChI BELIECTB, 3aKOH
COXPAHEHHUS U MPEBPALIECHUS SHEPTUU [TPU XUMUYECKUX PEAKIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTtnmbie
peakuuu. XuMu4YecKoe paBHOBecue. DakTOpbl, BIMAKOIIAE HAa COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTponauThyeckas aucconuanusa. CuibHBIE M ciaOble dJeKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HW3YUYEHHs] BEIIECTB M WX [MPEBPAILCHHI:
neMoHcTpanus Taommn «llepromuueckas cuctemMa XuMHU4Yeckux anemeHToB 1. .
MengeneeBay, H3ydyeHUE MOAENECH KPHUCTAIUIMYECKUX PEIIETOK, HAONIOJACHHE H
OMKCAHKWE JEMOHCTPALMOHHBIX W JJAOOPATOPHBIX OMBITOB (Pa3lOKEHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaIM3aTOPA, ONPEACICHUE CPENBI PACTBOPOB BEILECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HHAMKATOpA, PEaKIMM HOHHOTO OOMEHa), IMPOBEICHUE
MPaKTUYECKON paboThl «BiusHue pa3nuuHbIX (HAKTOPOB HA CKOPOCTH XMUMHYECKOU
peakuum».

PacuétHrble 3amaun.

Pacu€étel 1mO  ypaBHEHHSIM  XUMHYECKHX pPEakKUuid, B TOM  YHUCIE
TEPMOXHUMHUYECKHAE PACUYETHI, PACUETHI C UCMHOJIB30BAHUEM IOHITUSA «MacCOBast J0JIA
BEIIECTBAY.

Heopranuuyeckasi xumusi



Hewmeramnbl. [lonoxenne nemerannos B [lepruonnueckon cucreme XUMUYECKUX
anemeHToB J[. M. MenneneeBa U OCOOEHHOCTM CTpoeHHs aroMoB. Dusnmyeckue
CBOICTBa HEMETAIOB. AJUIOTPONUsS HEMETAUIOB (Ha MpUMEpEe KUCIOpOAd, CEpBI,
dbocdopa u yriaepona).

XUMHUYECKHE CBOMCTBAa BaXKHEHIIMX HEMETAJUIOB (TalloT€HOB, CEphl, a30Ta,
docdopa, yrieposa u KpeMHUS) U UX COCTUHEHHM (OKCHUIOB, KUCIOPOACOACPKAIINX
KHCJIOT, BOJIOPOJHBIX COCTMHEHH ).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUI.

Meramibl. [lonoxenue meramnoB B Ilepuoamyeckon cucTEME XUMHUUYECKUX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0YEK
aToMoB MeTauioB. OOmume Qusnyeckne cpoiicTBa MetamioB. CIUIaBhl METaIJIOB.
DIIEKTPOXUMHUYECKUI P HANIPSIYKEHUM METAIIOB.

XWUMHUYECKHE CBOMCTBA BAKHEHIUX METAIOB (HATpUM, KaJluid, KaJIbLIWM,
MarHui, allfOMUHUNA, IUHK, XPOM, HKEJIE30, ME/Ib) U UX COCTUHEHUM.

OOmue cnocoObl mMonydeHus: MeTaioB. [IpuMeHeHHe MeTamwioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI H3yYEHHS BEHIECTB W HUX MPEBpalllCHUMN:
U3ydeHue KoJUleKuuu «MeTamibl M CIUIaBbD», OOpPa3lOB HEMETAIJIOB, PEIICHUE
DKCIIEPUMEHTAJIbHBIX 3a/a4, HaOJIOJIEHUE W OINHUCAaHUE JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aUMOJECHCTBUE THUIPOKCUIA ATIOMHHHUS C PACTBOPAMH
KHCJIOT U IIEJI0Ye, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétel Macchl BemiecTBa WM 00bEMa Tra30B IO K3BECTHOMY KOJIMYECTBY
BELIECTBa, Macce WM OO0BEMY OJHOIO M3 YYAaCTBYIOLIUMX B PEAKIUH BEIIECTB,
pacu€Tbl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIA OJTHO U3
BEILIECTB UMEET IPHUMECH.

XuMHuS ¥ KM3Hb

Ponp xumum B oOeECIeUeHHHM SKOJOTHMYECKOM, IHEPTeTHYECCKONM W IHIIEBOU
0€30MacHOCTH, Pa3BUTUM MeEIUIMHBL. [loHATHE O Hay4YHBIX METOJAX TMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 006 OOLIMX HAYYHBIX MPUHIIMIAX MPOMBIIIJIEHHOTO MOJYy4YeHUS
BA)KHEUILINX BELIECTB.

UenoBek B MHUpE BELIECTB W MATEPHUANIOB: BAXKHEUIIHNE CTPOUTEIIbHBIC
MaTepualibl, KOHCTPYKIHOHHBIE MATEPUAJIbI, KPACKHU, CTEKIIO, KEPAMHKA, MAaTEPUAJIbI
JUTS DJIEKTPOHUKH, HAHOMAaTEpHAJIbl, OPraHUYECKHe U MUHEpaJIbHbIE YA0OpEHUSI.

Xumuss M 3J0pOBbE YEIIOBEKA: MpaBWia HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCIOJb30BaHUS MPEMapaToB ObITOBOW XWMHH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.



Peanuzamus MexXnpeaMEeTHBIX CBS3E€H MPU M3YUEHUU OO0IEel U HEOPraHU4YeCKOU
xuMuu B 11 kacce ocymiecTBIIseTCs 4yepe3 UCIO0JIb30BaHUE KaK OOIINX €CTECTBEHHO-
HAyYHbIX MOHSATUH, TaK W MOHATHH, SBISIOIIMUXCS CUCTEMHBIMH JUISl OTAEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE IOHATHUS: HAy4yHbIM (akT, TUIOTE3a, 3aKOH,
TEOpHs, AaHalu3, CHHTE3, KiIaccupUKalys, MepUOJNYHOCTb, HaOIIOAEHueE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, SBICHHE.

@dusnka: Marepus, dHEPIus, Macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOI, PAJIMOAKTHUBHOCTh, MOJIEKYJa, YHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIMUYMHBI U EAUHMIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus:  kneTka, oOpraHusM, DJKocucTtema, Ouocdepa, Makpo- H
MHUKpPO3JIEMEHTbI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpalibl, TOpPHbIE MOPOJbI, IMOJIE3HBIE HCKONAeMble, TOILIUBO,
peCypCHI.

TexHonorusa: XUMHYECKash MPOMBIIUIEHHOCTh, METAJUIYprus, IPOU3BOACTBO
CTPOUTEIBHBIX MaTEPHUANIOB, CEJIIbCKOXO3AMCTBEHHOE MPOM3BOACTBO, IHUIIEBas
IIPOMBIIIUIEHHOCT, (dapmanieBTHUUECKass ~ IPOMBILUIEHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX IIPenapaTroB, IMPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTE€pHaloB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

INDIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOIT'PAMMEBI 110 XNMHNUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHUS
oOyJaromuMucs MporpaMM CpeaHero ooOmiero oOpa3oBaHus  (JUYHOCTHBIM,
METalpeMETHbIM U NpeAMeTHbIM). HaydHo-meTrogumueckoil OCHOBOM  Jid
pa3pabOTKH TUIAHUPYEMBIX pE3YyJIbTATOB OCBOEHHS IPOrpamMM CpEAHEro OOIIero
o0pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBETCTBHHM € CHCTEMHO-AESATEIBHOCTHBIM IIOAXOJAOM B CTPYKTypeE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS TMpeaMera «XUMHUS» Ha YpPOBHE CpPEIHEro
o0111ero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHWE OOYYAIOIIMMUCS POCCHMCKON TPaXKTAaHCKOW HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIMY1E MOTUBAIIMH K O0YUCHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHHN JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMXCs pPYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICJIIOBBIMA yCTAHOBKaMH, NPUCYIIUMHU IEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;



HAJIMYUE TMPABOCO3HAHUS HKOJOTUYECKOM KYNbTYpbl M CIHOCOOHOCTH CTaBUTH
LEIN U CTPOUTH )KU3HEHHBIE I1JIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» JOCTUTaloTCAd B
CAMHCTBE Yy4yeOHOM MW BOCHUTATEIbHOW JIEATETBHOCTH B COOTBETCTBUHU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH U
UjiealaMl POCCUICKOI0 IPaKIaHCKOro 00IIeCTBa, MPUHATHIMU B 00IIECTBE HOPMaMU
W TpaBUJaMU [OBEJIEHHUS, CIOCOOCTBYIOUIMMHM IpOLEccCaM  CaMOIIO3HAaHWUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMUHOCTH O0YUYaIOIINXCA.

JIM4HOCTHBIE  pe3yJbTaTbl OCBOCHUS MpeaMeTa «XHMHS»  OTpaxkaroT
chOpPMHPOBAHHOCTh ONBITA IO3HABATEIBHOM M TMPAKTUYECKON JESATEIBHOCTU
oOyJaromuxcs Mo peanu3aliil MPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHUS 00YyYarOUUMHUCA CBOMX KOHCTUTYIMOHHBIX IMpaB U OOS3aHHOCTEH,
YBaXEHUS K 3aKOHY U MIPABONOPAJIKY;

NPEACTABICHUS. O COUMAJIbHBIX HOpPMax M MpPaBHJIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPHU CO3/1aHUU YyUEOHBIX
MIPOEKTOB, PEIIEHNN y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHIITOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY W HAYYHOMY HAaCIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUSI K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUS XUMHUH, OCO3HAHUSI TOTO, YTO AOCTHXKEHUSI HAYKH €CTh pe3yJbTar
JUTUTENIbHBIX ~ HAOMIOJCHUHN,  KPOMOTJIMBBIX  DKCHEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEJIbHBIX MOTUBOB B MOJIYYEHUHU M MOCIEAYIOIEM aHAIU3e
uH(pOpMaIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEAECHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAllUM, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSIMU, U
IPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSICh Ha MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE TMOBENEHHE W IOCTYNKM CBOMX TOBapUUIEH C
MO3UIMI HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHHUE TMOCJIEACTBUM 3TUX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:



NOHMMAaHHA UEHHOCTEH 370poBOoro M  Oe3omacHoro oOpasa  KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U
IICUXUYECKOMY 370POBBIO;

coOIo/IeHUs mpaBwil Oe3omacHOro oOpalieHusi ¢ BeleCTBaMU B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYAOBOU IEATEIbHOCTH;

NOHUMAaHUSl LEHHOCTM TMPaBUJ HHIUBHIYAIBHOIO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUsl TOCJIEACTBUA M HENPHUATHS BPEIHBIX INPUBBIUEK (YNOTpeOseHUs
aJIKOT0JI5l, HAPKOTUKOB, KYPEHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHUBHOM KOMITIETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKON
NeATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUU NPAKTHYECKUX 3a]a4 COLUAIbHON
HaIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YYECHHIO MPOPECCUi pazIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUHN IO XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU I€ATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY  HMHAMBHIYaJbHOM  TpaeKTOpUHU
oOpaszoBanusl, Oyayiel npodeccuu 1 peanu3alii COOCTBEHHbBIX KU3HEHHBIX TUIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XHMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECOO0OpPAa3HOTO OTHOUIEHMSI K MPUPOAE, KaK HCTOYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHUMAaHUsl TIJ100aIbHOTO XapakTepa »SKOJOTMYECKUX MpoOJeM, BIUSHUSA
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATILHON CPEBI;

OCO3HaHUsl HEOOXOAMMOCTH MCTIONb30BAHMSI JOCTHKEHUN XUMHUH ISl PEIICHUs
BOIIPOCOB PAILMOHAIIBHOIO TPUPOOINOIB30BAHHS;

AKTUBHOTO HENPUATHS IEUCTBUM, IPUHOCIIINX BPE OKPYKAOIIEN TPUPOIHON
cpele, yMEHHUs IPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAILATH UX;

HaJIU4Msl Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHHS, SKOJOTUYECKON KYJIBTYPBI,
OMBITA JIESATEIIBHOCTH 3KOJIOTMYECKON HAIPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMHU B MO3HABaTEIbHOM, KOMMYHUKATUBHON M COIIMAIBHOW MPAKTUKE, CIOCOOHOCTU
Y YMEHHS aKTUBHO MPOTUBOCTOSATH UACOJIOTUN XeMOPoOuu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

Cc(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKY;

NOHUMaHUsl cHenupuKd XUMUM KaK HayKd, OCO3HaHUsi €€ poiliu B
(GbOopMHpPOBAHUM PAIMOHATILHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO



MpeaCTaBIeHusT 00 OKPYXaloleM MHUpPE KaK O €IWHCTBE NPHUPOJIBl W YEJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHHH TPOoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEXKIEHHOCTH B 0COO0M 3HAUMMOCTHU XMUMHH JIJISi COBPEMEHHON ITUBUIIN3AIINN:
B €€ T'YMaHUCTUYECKON HANpPaBJICHHOCTU M BaXHOW POJU B CO3JaHUHM HOBOM 0a3bl
MaTepUATbHOU KYJIBTYpHI, PEIICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPhEBOM, DHEPreTUUYECKOM, NHUINEBOM U  3KOJOTHYECKOU
0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEYECHUN YCIOBUN YCIICIIHOTO TpyJa U
HKOJIOTUYECKH KOM(OPTHOM KU3HU KAXKIOT0 WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: [OHHMAaHUS  CYIIHOCTH  METOJOB
MO3HAHUS, HUCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJTyyaeMble 3HAHUS JJIsI aHadu3a U OOBSCHEHUS SIBIICHUM OKPYXKAIOIIEro MUpa U
MIPOUCXOMSIIUX B HEM M3MEHEHHUH, YMEHUs JieflaTh 00OCHOBaHHbBIC 3aKIIFOUCHHS Ha
OCHOBE Hay4HbBIX (PAKTOB M MUMEIOIINXCS JAHHBIX C IIEJIbIO MOJYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOATENIBHO UCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus npooieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

VMHTEpPECA K O3HAHUIO U UCCIIEI0OBATEIIbCKOU IESITEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpephIBHOMY  OOpa3oBaHHUIO U
caMOOOpa30BaHNUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUW IO XUMHUU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJAa B paszlMyHbIX chepax npodeccuoHaIbHON
JIESITETbHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yabTaThl OCBOEHHUS Yy4eOHOro mpeaMera «XUMHsS» Ha
YpOBHE cpeaHero ol1iero 00pa3oBaHus BKIIOUYAIOT:

3HAYNMBIE LTSI dbopMHUpOBaHHUS MHPOBO33pEHUS O0yJaroIIIXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYUYHbIE TOHATHS, OTpPaKaoIINe
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa U choenu@uKky METOAOB IO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, DHEPTHUs, SIBICHHE,
mpoliecc, CUCTeMa, Hay4YHbIM (pakT, NMPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCCIIeOBaHNE, HAOIOIeHUE, U3MEPEHHUE, SKCIIEPUMEHT H JIPYTHE);

yHUBEpCalIbHbIC Y4YcOHBIC ICHCTBUS (ITO3HABATCIIbHBIC, KOMMYHUKATHBHBIC,
pEryIsITUBHBIE), oOecrnieunBarone (GopMupoBaHue (PYHKIIMOHAIBHONW TPAaMOTHOCTH
Y COIMAJIbHOW KOMITETEHIIUU 00YJarONuXCs;

CIIOCOOHOCTh O0YYaOIIMXCS UCTOJIb30BaTh OCBOCHHBIE MEXKIUCIUIIIIMHAPHEIE,
MHPOBO33pEHUYCCKHE 3HAHMS W  yHUBEpPCAIbHBIC  ydeOHbIC  JEHCTBHS B
[I03HABATEIbHOU U COLMAIIBHON IIPAKTHKE.



MeranpeaMeTHblE  pe3yibTaTbl  OTPAXAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMHU TTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMU.

OBJagenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbLHBIMHU
NEeUCTBUSAMMU:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOATEIFHO (POPMYJIMPOBATh U aKTyaIH3UPOBATh MPOOJIEMY, BCECTOPOHHE
€€ paccMaTpuBaTh;

ONpENENATh UENU JEATEIIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTHU C TOCTABICHHBIMU LEISMU;

WCIIOJIB30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XAPAKTEPHBIC NPU3HAKK MOHSATHM M YCTAHABIMBATH HMX B3aWUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSL NJI1 OOBACHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUM;

BBIOMPATHh OCHOBAHUSA U KPUTEPUU IS KIIACCU(DUKAIIUU BEIIECTB U XUMUYECKHUX
peaKkuu;

YCTAHABIIMBAaTh  MPUYMHHO-CJEJICTBEHHBIC CBSI3M  MEXKIYy  M3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIC, JEAyKTUBHBIE, IO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B IPOLECCE MO3HAHUA, UCIOJIb3YEMbIE B XMMHHU CHUMBOJIMYECKHUE
(3HAKOBBIC) MOJIETH, MPEOOPa30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKHMA
3HaK (CUMBOJ) 2JIEMEHTa, XUMUYecKas (GopMyIia, ypaBHCHUE XUMUUECKON PEaKINu —
IpU PEIICHUH YYEOHBIX I[TO3HABATENIbHBIX W TMPAKTUYECKUX 3a/]ad, MPUMEHATH
HA3BaHHBIC MOJICJIbHBIE TIPEJICTABICHUS ISl BBISIBIICHUS XAPAKTEPHBIX IMPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIAJIETh OCHOBAMM METOJOB HAyYHOTO MO3HAHUs BEUIECTB W XUMHUUYECKHUX
peaKkuui;

dbopMyIUpoOBaTh LIENU U 3a/1a4d UCCIIEAOBAHMS, UCIIOJIH30BATh MTOCTABJICHHBIC U
CaMOCTOSITETILHO C(POPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBHI i (OPMHUPOBAHUS THIOTE3bl 1O TMPOBEPKE MPABMIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUU;

BJIAJICTh HABBIKAMH CaMOCTOSITEIbHOTO  IUIAHUPOBAHUSL W MPOBEACHUSA
YYCHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOIIOJaTh 3a XOJI0M
mpoliecca, CaMOCTOSITEIPHO TIPOTHO3UPOBATH €r0  pe3ynbTar, (HOpMyIHpPOBATH
00001IIeHNsT U BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YyJIhTAaTOB HCCIIEIOBAHUA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HMCCIEeIOBAaTEIbCKOM M IPOEKTHOU
JEATEeIIbBHOCTH, MPOSIBIIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY



METOJIOB PpEUICHHs] MPAKTUYECKUX 3a/ay, TNPUMEHEHHIO Pa3JIMYHBIX METOAOB
MO3HAHMUSL.

3) padora c ungopmanueii:

OPUEHTUPOBAThCS B  pA3JIMYHBIX HMCTOYHUKAX UHGOpMauu  (HAy4YHO-
NOMyJIsipHAasl TUTEPATypa XUMHUUECKOTO COJIEP KaHMs, CIIPABOYHBIE TTOCOOUS, PECYPCHI
Wutepuera), aHamu3upoBaThb HMH(POpPMAIMIO  PA3NUYHBIX BHUIOB U (GopM
IPEICTaBICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUMBOCTD;

dbopMyaMpoBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHBIE METOJbI NPU MOUCKE U
orbope wuHbOpPMAIlMU, HEOOXOAUMOM JJi1  BBITIOJTHEHUS  Yy4eOHBIX  3ajad
OTNpEENEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOJB30BAHUS HHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHI U Pa3TMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOUPATh ONTUMANIbHYIO (POpMY MpecTaBieHus: nHopMaIuu
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU padOTe C XUMUYECKOU
uH(popManuen: NPUMEHSITh MEXIpeAMETHbIE ((U3MUECKUE W MATEeMAaTHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJB30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTJISIHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKJA€MOM TEMBbI B XOJE AHAJIOTa W/WIIA
JTMCKYCCHUH, BBICKA3bIBaTh UJIeH, (POPMYIUPOBATH CBOU IMPEAJIONKEHUSI OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

BBICTYNAaTh C TMIPE3CHTAIMEH pPE3YJIbTaTOB II03HABATEIBHOU JEATEIHHOCTH,
MOJyYEHHBIX CAMOCTOATEIHHO HIJIM COBMECTHO CO CBEPCTHHKAMH TPU BBIOJTHEHUN
XUMHUYECKOTO JKCINEPUMEHTA, MPAKTUYECKOW padOThl MO HUCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aluud y4eOHOro MpoekTa u (OpMyIUPOBATH BHIBOIBI IO
pe3ysbTataM MPOBEAEHHBIX HCCICIOBAHUN MYTEM COTJIACOBAHUS TO3UIMH B XOJE
o0CyxeHust 1 0OMEHA MHEHUSMHU.

Ogi1aieHHe YHUBEPCAJbLHBIMU PErysiTHBHBIMH 1€ CTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBaTh W OCYHIECTBJISATH CBOK TMO3HABATEIbHYIO
NeSITENIbHOCTh, Ompenensist e€ Lead M 3aJadyd, KOHTPOJIMpOBaTb M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TMpEAJiaraeMblii  alTOPUTM  JCUCTBUU  TpuU
BBITIOJTHEHWU Y4YEOHBIX M  HCCIEIOBaTeNbCKUX 3ajJad, BbIOMpaTh Haubosee
3¢ (dexTuBHBI €cMocod WX pemeHus ¢ Y4ETOM TMOJYy4YEHHs HOBBIX 3HAHUUA O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.



HPEJIMETHBIE PE3YJIBTATBI
10 KITACC

[IpeameTHbIE PE3YNIBTATHI OCBOCHHS Kypca «OpraHndeckasi XuMHUsD» OTPaKaroT:

chOPMHPOBAHHOCTh  TIPEACTABICHHA O  XUMHUYECKOH  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MTO3HAHUU SIBIICHUI TPUPOJBI,
B (OpMUPOBAHMM MBIIUICHUS M KYJbTYpbl JHYHOCTH, €€ (PYHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOW ISl PEHICHUS MPAKTUYECKUX 3a7a4 U IKOJIOTHUECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHON Cpeie;

BJIAJCHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUW,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAI0IIME MOHATUS (XUMHUYECKHUI 3JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0UKa
aToMa, MOJIEKYJIa, BAaJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, XWMHYECKasl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJb, MOJIApHas Macca,
MOJISIDHBIA  O0BEM, YIVIEPOAHBIA CKENEeT, (QPYHKUMOHAJIbHAS TpYIIa, paauKa,
W30MEpHsl, U30MEPhI, TOMOJIOTHYECKUI Psii, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPO U
a30TCOJEpKAIME  COCIMHEHMs, MOHOMEp, IOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COCIUHEHMs); TEOPUM M 3aKOHBl (T€OpUs CTPOCHHUs
oprannueckux BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JeKallie B OCHOBE MIOHMMAHMSI IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTOJIOTUYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJyYEHUH M 0OE€30MacCHOM
UCIOJIb30BaHUU BA)XKHEWIIMX OPraHMYECKHUX BEIIECTB B OBITY M INPaKTUYECKOU
NesATEeIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEpHbIE NPU3HAKH TMOHATUM,
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIUME ITOHATUS IPH
ONMCAHUM COCTaBa, CTPOCHHUS U MTPEBPALICHUI OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI MCIHOJb30BATh XHWMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaI€HHON) (popmyi
OpraHUYECKUX BEIECTB U YPAaBHEHUN XUMUYECKUX PEAKLIMM, U3rOTaBIUBATh MOAEIIN
MOJIEKYJ] OpPraHMYECKHMX BEUIECTB Ui WUIIOCTPAlMM HX XHMHYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHHSI;

c(OPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAIJICKHOCTh HW3YYEHHBIX
OpraHMYECKMX BEIIECTB MO MX COCTaBy M CTPOCHUIO K OMNpEAeIEHHOMY
KJIacCy/Tpynme COEAMHEHUN (YIJIeBOAOPOIbI, KHUCIOPOA U  a30TcoeprKallue
COCJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs), JaBaTb UM Ha3BaHUS IO
cucrematnueckoir Homenkiarype (IUPAC), a Takke NpHUBOAWTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEIIECTB (PTUJICH, NPONWUJIEH, AaleTUIICH,
ATWJICHIJIMKONb, TIULEPUH, (QeHoJ, (opMallbIeruj, aleTaabIerujl, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHUCJIOTA, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAsI KHUCIIOTA, IJIFOKO34,
bpyKkTO3a, KpaxMal, LeJUIi0I03a, TIUIHH);



C(OPMUPOBAHHOCTh yMEHHSI ONPEACNATh BHUABl XWMHUYECKOM CBA3H B
OpPraHUYECKUX COECIUHEHUSAX (OAUHAPHBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh TOJIOKEHUS TEOPUU CTPOCHUS
opranndeckux BemniectB A. M. byTiepoBa st 00bsiCHEHUS 3aBUCUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTPOCHHUE, (DHU3HUECKUE
U XHMHYECKHME CBOIMCTBA THUNWYHBIX MPEICTABUTENICH PpPA3IUYHBIX KJIACCOB
OpraHUYeCcKUX BeIIECTB (METaH, 3TaH, dTUJICH, MPOIUJIEH, aleTuieH, OyraaueH-1,3,
MeTui0yTaaueH-1,3, 0eH30J, METaHOJ, 3TaHOJ], STUJICHTIUKOJb, TIUIEPUH, (HEHO,
aleTanbJerull, MypaBbUHAsI U YKCYCHas KHCIIOTHI, TJIIOK03a, Kpaxmal, LEJUTI0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEX]IYy HHUMH
YPAaBHEHUSIMU  COOTBETCTBYIOIIMX XUMHUYECKHUX pEAaKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpMYJI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaThb HCTOYHHKHU YTIEBOJOPOAHOIO
ChIpbs (HE(PTh, MPUPOJHBIN Ta3, yroJyb), CIOCOOBI UX MEPEPA0OTKU U MPAKTUYECKOE
PUMEHEHUE POAYKTOB NEPepadOTKu;

c()OPMHPOBAHHOCTh YMEHH MPOBOJUTH BBIYUCICHHUS 10 XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJIHOTO BEILECTBA WJIM HPOAYKTA
peakuuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUM BIIaJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJIax
HAy4YHOI'O [TO3HAHHUSI, HCIIOJIb3YEMBIX B XUMUU ITPU U3YUYECHHUH BEIIECTB U XUMHUYECKHUX
siBJIeHU# (HaO0eHNe, U3MEPEHNE, IKCIIEPUMEHT, MOJEIMPOBAHKE), UCIIOJIb30BAThH
CUCTEMHBIE XUMHYECKUE 3HAHMS U IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalIHUsIX, CBA3aHHBIX C BELIECTBAMHU U UX MPUMEHEHHEM,;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOAATh TMpaBUia IMOJb30BAHUS XUMHYECKOU
MoCcyJ0 W 7abopaTOpHBIM 000pYy/OBaHHWEM, a TaKKe IMpaBuUjiia OOpalleHus ¢
BEUIECTBAMH B COOTBETCTBHUHM C HMHCTPYKLUMSIMH IO BBINOJIHEHHUIO JaO0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh YMEHUM IJIJAHUPOBAThb U  BBINOJHATh XHUMHYECKUUI
HKCIIEPUMEHT (TPEBPAILLEHUS OPraHUYECKUX BEUIECTB MPHU HAarpeBaHUU, MOJy4YEHUE
STWIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIIMM OPTaHMYECKUX BEIIECTB,
JieHaTypanus OeIKOB IPU HArpEeBaHUU, IBETHBIE peaKkIUU OEJIKOB) B COOTBETCTBUU C
npaBUIaMHU TEXHUKH 0€30MacHOCTH MPHU OOpaIIeHUH C BEIIECTBAMH U JIa0OPaTOPHBIM
000pyZOBaHUEM, MPEJICTABIATh PE3YIbTaThl XUMUUYECKOIO SKCIIEPUMEHTa B QopMme
3allUCU YpaBHEHHWH COOTBETCTBYIOIIMX pEakuil ¥ (OpMyIUpOBaTh BBIBOJBI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

C(OPMUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAJU3UPOBATH XHMHUYECKYIO
uH(OpMaIMIO, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCcOBOM
uHpopmauu, aTepHeT u apyrux);



chOpMHPOBAHHOCTh YMEHUU coOmo1aTh MpaBuia 3KOJIOTUYECKHU
[eJIECO00Pa3HOTO TIOBEACHUS B OBITY W TPYAOBOH JCATEIBHOCTH B IIEJSAX
COXPAaHEHMSI CBOErO 3J0pPOBbs M OKPYXKAIOWIEW IPUPOAHOU Cpeabl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA KUBBIE OPraHU3Mbl ONPEAEIEHHBIX OPraHUYECKUX
BEIeCTB, MOHUMasi cMmbica mnokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS U NMPEIOTBPALIEHUS UX BPEIHOTO BO3ICHUCTBUS HA OPTaHU3M YEJIOBEKA,;

JUIsT OOYYArOIIMXCS C OTPAaHUYCHHBIMA BO3MOKHOCTSMH 370POBBS: YMEHUE
NPUMEHSATh 3HaHUST 00 OCHOBHBIX JIOCTYNHBIX METOJAaX IIO3HAHMS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHENBbIX M CIa0OBUIANIMX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 crucTeMy oOo3HaueHui JI. Bpaiins mis 3ammcu XMMHYECKUX

dbopmy.

11 KJIACC

[IpenMeTHbIE pe3ysbTaThl OCBOCHUS Kypca «OO011ast 1 HeOpraHUIeCKask XUMUsDH)
OTPAXKAIOT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU SIBIICHUI TPHUPOJBI,
B (QOpMHUPOBAaHUU MBIIUICHUS U KYJbTYPhl JIMYHOCTH, €€ (PYyHKIIMOHAIBHOU
rPaMOTHOCTH, HEOOXOJAUMOM MJisi pEelIeHUs MPAKTUYECKUX 3a/lad U IKOJOTUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MIPUPOJIHOMN CPelIE;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS (XMMHUYECKMHA 3JEMEHT, aTroMm, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJSIPHBI 00BEM,
BAJICHTHOCTh, JJICKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(koBajJieHTHasi, MOHHAsI, METAJUTMYECKasi, BOJOPOIHAs), KPUCTALTUNYECKAs PEIIETKa,
TUAMBl ~ XMMHYECKUX  PEAKIUH, pacTBOp,  AJEKTPOJHUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] ~ JUCCOIMAIMS, OKHUCJIUTEIb, BOCCTAHOBUTENIb, CKOPOCTH
XUMHUUYECKON peakluu, XWMHYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (TEOpHs
ANEKTPOJUTHYECKON Auccolanum, nepuoanueckuii 3axkoH /. M. Menaeneea, 3aKkoH
COXpPAaHEHMSI MacChl BEILECTB, 3aKOH COXPAHEHUsS W TMPEBPAILICHUS SHEPTUH TpU
XUMHUUYECKUX  PEaKlMsaX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN S3bIK  XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIekKallMe B OCHOBE IMOHMMAHHUS TMPUYUHHOCTU H
CUCTEMHOCTH XHWMHMUYECKUX SBJICHUM, (PaKTOJIOTHUECKHUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, MOJYYCHHH M OE€30MaCHOM HCIIOJIb30BAaHWM BAXKHEUIIINX HEOPTaHUYECKHUX
BEIIIECTB B OBITY U MIPAKTUYCCKOM JCSITEIILHOCTH YEJIOBEKa,

cOPMHPOBAHHOCTh YMEHHI BBISBISATh XapaKTePHbIE NPU3HAKA TIOHSATHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSITHS TIPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHU;



c(OPMUPOBAHHOCTh YMEHHM HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY MJIs
cocTaBleHUs]  (QOpMya  BEHIECTB M  YPaBHEHUH  XUMHUYECKHX  PEaKIIHid,
cuctematudeckyto HoMeHknarypy (IUPAC) u TpuBHManbHBIC HAa3BaHUS OTIEITHHBIX
HEOPTraHWYECKUX BellecTB (yrapHblid Ta3, YIIEKHUCIbIA Tra3, amMMHuak, TamiéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(OpPMUPOBAHHOCTh YMEHUHN OMPEICNATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX D3JIEMEHTOB B COEIMHEHUSAX pa3IMYHOTO COCTaBa, BUJ XWMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJHAS) B COCAMHEHUSX, THUII
KPUCTAJUIMYECKOW pPEmETKA KOHKPETHOTO BellecTBa (aTOMHas, MOJEKyJspHas,
MOHHAs, METaJUIMYecKasi), XapakTep Cpeibl B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAJIEKHOCTh HEOPTaHUYECKHUX
BELIECTB II0 UX COCTaBY K ONpPEEIEHHOMY KIIacCy/TpyIie COeAMHEHUN (TpOCThIe
BEUIECTBA — METAJUIbl U HEMETAJUIbl, OKCHJbI, OCHOBAaHUS, KHUCIOTHI, aM(pOTEpHBIE
TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUHN PaCKpbIBaTh CMbICI Nepuoaudeckoro 3akona 1. .
MenzeneeBa U I€MOHCTPUPOBATH €0 CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOrHOCTUYECKYIO (QYHKIUY;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh IEKTPOHHOE CTPOECHUE aTOMOB
XUMHAYECKUX 3JIeMeHTOB 1—4 mepuonoB Ilepnoanyeckoil CHCTEMBI XHMHYECKHX
anmemeHntoB [I. M. MeHzaeneeBa, HCHONB3ys MOHATHS «S-, P-, O-3JCKTPOHHBIC
opOUTaIN», «IHEPTETUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTHM H3MEHEHUs
CBOMCTB XMMHYECKHMX DJJEMEHTOB W HMX COCOUHEHUH II0 IEpUOJaM M TIpyIIaMm
[Tepuoanueckout cucteMbl XuMHYECKUX 3iieMeHToB [l. 1. Menneneena;

chOpMUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIUE
XUMUYECKHE  CBOMCTBA  HEOPTraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIAATh CYLIECTBOBAHWE TIE€HETUYECKOW CBS3M MEXKIY HEOPraHWYECKUMHU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLIAN;

c(OPMHPOBAHHOCTh YMEHUS KIACCH(PUIUPOBATH XHUMHUYECKHUE PEaKUUU [0
pa3NuYHBIM MpU3HAKaM (YUCIYy M COCTABY pEAarupyrolluX BEIIECTB, TEMIOBOMY
ahdexTy peakuur, U3MEHEHUIO CTENEHEW OKHUCIEHUSI 3JIEMEHTOB, OOpaTUMOCTH
peakiuu, y9acTUIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHI COCTaBJIATh YPaBHEHUS PEAKIMA Pa3IAYHBIX
TUIIOB, TIOJIHBIE M COKpAIIEHHBbIE YpPaBHEHUS PEAKIM MOHHOTO OOMEHAa, YYMThIBAsS
YCIJIOBHUSL, IPU KOTOPBIX 3TH PEAKIUHU UAYT O KOHIIA;

C(OPMUPOBAHHOCTh ~ YMEHHH  MPOBOAUTH  PEAKUUH, IOATBEPHKAAIOIINE
KAUECTBEHHBI COCTAaB pa3JIMYHbIX HEOPraHMYECKUX BELIECTB, pPAaclO3HABaTh
ONBITHBIM IyTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
BEIECTB;



c(OPMUPOBAHHOCTh ~ YMEHHUW  pacCKphIBaThb  CYIIHOCTh  OKHUCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIO OallaHca
ITUX PEAKLINM;

chOpPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOMH
peaKIMK OT Pa3IMYHbIX (PAaKTOPOB; XapakTep CMEUICHUSI XUMUYECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (npuniun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHUH  XapaKTepU30BaThb XHUMHUYECKHE IPOLIECCHI,
JekKalMe B OCHOBE IPOMBIIUIEHHOTO MOJIYYEHUsI CEPHOM KHUCIOThl, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIMMX HAy4YHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAMTH BBIYUCICHUS C HCIOJIB30BaHUEM
MOHATHUSL «MACCOBAsI JI0JI BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOILIECHUW Ta30B MpU
XUMHUYECKUX PEaKIMsIX, Macchl BeEIleCTBA WIM 00bEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIM OOBEMY OJHOIO M3 YYacTBYIOIIMX B pEaKIHUU
BEILECTB, TEIJIOBOTO 3(p(eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIIOAaTh MpaBUia IMOJb30BAHUS XUMHYECKOH
nocyaod u JaboOpaTopHbIM OOOpYAOBaHHMEM, a TakXKe IpaBwia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUU C HWHCTPYKIUSIMU TIO BBHITIOJHEHUIO J1TAO0OPATOPHBIX
XUMUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M  BBINOJHATH XUMHUYECKHUI
HKCIEPUMEHT (pa3lioKeHHE NEpOKCHIa BOJOPOAAa B MPHUCYTCTBUM KaTajau3aTopa,
OINPEJEIICHUE CPEABI PACTBOPOB BEIIECTB C MOMOLIBI0 YHUBEPCAIBHOIO UHANKATOPA,
BIUSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON pEeakiMH, pPeakiuu
MOHHOTO OOMEHA, KayeCTBEHHbIE peakuuu Ha cyiabdar-, kapOoHaT- U XJIOpPHUA-
AHUOHBI, HA KAaTHOH aMMOHWUS, PEIICHHE SKCHEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«Mertamnb» u «HemeTtaniby) B COOTBETCTBUM C MPABHIIAMU TEXHUKU 0€30MacHOCTH
npu 0oOpalieHuu ¢ BEIIECTBaMU M JaOOpaTOPHBIM 000PY/IOBaHUEM, MPEICTABISATH
pe3ynbTaThl XMMHUYECKOTO  JKCIIEpUMEHTa B  (GopMe 3alucH  ypaBHEHH
COOTBETCTBYIOIIUX pEaKIUl W (QOpMyIHpOBaTh BBIBOJBI Ha OCHOBE JTHX
PE3YJIBTATOB;

chOPMHPOBAHHOCTh YMEHUN KPUTHUYECKHM aHAJU3UPOBATH XUMHUYECKYIO
uHbOpMaIlMIO, TOJYy4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
KOMMYHUKaIu, THTepHEeT U Apyrux);

c(hOpMUPOBAHHOCTH YMEHUH co0JIr01aTh npaBuia 3KOJIOTUYECKHU
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY W TPYAOBOM JEATEIbHOCTH B ULENAX
COXpPaHEHHUsI CBOETO 3J0pPOBbS M OKPYKAKOUIEH NPUPOIHON Cpeapl, OCO3HABATh
OMAacCHOCTh BO3JICMCTBUS Ha >KUBBIE OPTraHU3Mbl OMNPEICIEHHBIX BEIIECTB, TOHUMAs
cmpicit mokazatenss [IJIK, mosicHAT, Ha mnpuMepax cHnocoObl YMEHBIIEHUS U
MpeI0TBPAIICHUS UX BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKa;



JUIsT OOYYArOIIMXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 370POBBS: YMEHHUE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX ITO3HAHUSI BEIIECTB H
XUMUYECKUX SBJICHUM;

JUISL  CIENbIX M CHa0OBUIANIMX OOyYaroOIIMXCs: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHud JI. bpaiinsg juist 3amucu XUMHYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHMUME, 10 KJIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
1‘1]\;“121 HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Beero Konrposnsupie  Ipakriueckie f:él:,g)fo(:::;)mﬂue
padoThbI padoTbI pecype
Pa3nes 1. TeopeTuueckue 0CHOBBI OPraHUYeCKOH XUMUH
11 [Ipenmer opranndeckoit xumuu. Teopust CTpoeHus 3
opranndeckux coenquuennii A. M. bytineposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 6 1
aJKaIUeHbl, aIKUHbI On-line omeITel IO
2.3 ApoMaTu4ecKue yriieBoA0POIbI 2 XUMHUH
24 [TpupoaHbIe HCTOYHUKH YTIEBOJOPOAOB U UX 3 1
nepepaboTka
Wroro mo pazneny 13
Pa3nen 3. Kuciaopoacoaep:kamue opraHu4ecKue coeTHHeHHus
3.1 Cruptet. @enon 3
39 Anpaeruasl. KapOoHoBbIe KUCTOTHL. CIOKHBIE 7 1 On-line omeITHI 1O
3hUpHI XHMUH
3.3 YrieBo bl 3 1
Hroro no paznery 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHuuecKue COeMHEHNs]
4.1 AmuHbIl. AMMHOKHUCIIOTEL benku 3 On-line onerrer no
XAMHH
Hroro no paszneny 3
Pa3zgea S. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 ITnactmaccel. Kaydyku. Bomokna 2 ‘
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 ‘ 2




11 KIIACC

KosimyecTBo yacoB DJIeKTPOHHbIE
Jr:;-)n HaumeHoBaHue pa3iejioB H TeM IPOrpaMMbl Beero Konrtponsusie  Ipakriueckie f)lgl;(;)i)oo:;l;)mﬂme
padoTshI padoTshI pecypebi
Pa3nes 1. TeopeTrnueckue 0CHOBbI XMMHMH
Crpoenue atoMoB. Ilepuonnueckuii 3akKoH 1
1.1 [lepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB 3 .
JI. V. Menpieneena On-line ormbIThI 11O
1.2 Crtpoenue BemecTBa. MHOrooOpasue BEmecTB 4 XHMIH
1.3 XHMHUYECKUE pEeaKIIUU 6 1 1
Hroro mo pazmeny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Meraisl 6 1
2.2 Hemerasuibl 9 1 1 On-line ombITeI 110
2.3 CBsi3b HEOPTaHUYECKUX U OPTaHMYECKHUX BEIIECTB 2 XUMHUHU
Hroro no pazgeny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMHS ¥ )KU3Hb
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
IMOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC
KosmuecTBo yacos
Ne JJIeKTPOHHBIE HU(PPOBLIE
w/n Tema ypoka Beero Kontpoasnubie IIpakTunyeckue 0GpazoBaTENLHBIE PeCYPChI
padoThI padoThI
1 IIpeameT opraH4ecKol XUMHH, €€ 1 https://drive.google.com/drive/folders/1Sfunvily-
BO3HUKHOBEHHE, Pa3BUTHE U 70LdeNBu73IfBUHMd9yVK8W



https://drive.google.com/drive/folders/1Sfunvl1y-7OLdeNBu73lfBUHMd9yVK8W
https://drive.google.com/drive/folders/1Sfunvl1y-7OLdeNBu73lfBUHMd9yVK8W

3HA4YCHUC

Teopus cTpoeHHs OpraHUYEeCKUX

https://drive.google.com/drive/folders/1Sfunvlly-

2 coenurenmit A. M. byrieposa, e¢ 70LdeNBu73IfBUHMdA9yVKSW
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o kinaccuuxau
OpPraHMYECKUX BEIIECTB. ) )

3 Home ( . . ) https://drive.google.com/drive/folders/1Sfunvily-

OMEHIIATYpa (eHcTeMaTiiccrat 70LdeNBu73IfBUHMdA9yVK8W
N TPUBHUAJIBHBIC HA3BAHUA
OpTraHN4YCCKUX BCIICCTB

4 AJIKaHBI: COCTaB M CTPOCHUE, https://drive.google.com/drive/folders/1Sfunvily-
TOMOJIOTUYECKHM Pl 70LdeNBu73IfBUHMd9yVK8W

5 Mertan u 3TaH — NpoCTEeUIINe https://drive.google.com/drive/folders/1Sfunvily-
MPEJCTaBUTEIN aJTKAaHOB 70LdeNBu73If BUHMd9yVK8W

6 AJIKEHBI: COCTaB U CTPOCHHUE, https://drive.google.com/drive/folders/1Sfunvily-
CBOMCTBa 70LdeNBu73If BUHMd9yVK8W

7 OTWIIEH U IPONMIIEH — MPOCTEHIINe https://drive.google.com/drive/folders/1Sfunvily-
MIPEACTaBUTENN AJTKEHOB 70LdeNBu73If BUHMd9yVK8W
[Tpaktrueckas padota Ne 1.

8 «30 cHIe BTII)/I eHA 1 H3VHeHIe https://drive.google.com/drive/folders/1Sfunvily-

TyHe . v 70LdeNBU73IfBUHMdA9yVK8W
€ro CBOMCTB)»
Ankanunensl. byraguen-1,3 . .

9 n Hg e yflﬂgnlf[{ i https://drive.google.com/drive/folders/1Sfunvily-
METHIDYTAIHCH=2, 5. LIOTYHerHe 70LdeNBu73IfBUHMdA9yVK8W
CHUHTETUYECKOI0 Kay4yKa U PE3UHBI
AJIKUHBI: COCTaB M OCOOEHHOCTHU

10 CTPOEHUS, TOMOJIOTUYECKUH PS/I. https://drive.google.com/drive/folders/1Sfunvily-
AueTuieH — npocTeimumi 70LdeNBu73IfBUHMd9yVK8W
MNpEaACTaBUTEIIb AJIKHHOB

1 Brluncnenus no ypaBHeHHIO https://drive.google.com/drive/folders/1Sfunvily-

XUMHYECKOMN pCaknuun

70LdeNBu73IfBUHMd9yVK8W
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ApeHbl: 6EH30J1 U TOTYOII.

https://drive.google.com/drive/folders/1Sfunvlly-

12 TOKCHYHOCTH apEHOB 70LdeNBu73IfBUHMd9yVK8W
I'enernueckas cBsA3b

13 https://drive.google.com/drive/folders/1Sfunvily-
YIJIEBOAOPOIOB, IPHUHALICKALTUX K 70LdeNBu73IfBUHMd9yVK8W
Pa3IMYHbIM KJIacCaM
[TpupoaHbIe HCTOUHUKH

14 YIJIEBOAOPOIOB: IPUPOAHBIN ra3 u https://drive.google.com/drive/folders/1Sfunvily-
NOITyTHBIE HEPTSHBIE ra3bl, HEPTH U 70LdeNBu73IfBUHMd9yVK8W
IPOAYKTHI €€ IepepadoTKU
[TpupoaHbIE HCTOYHUKH

15 YTJIEBOJOPOAOB: NPUPOAHBIN I'a3 U https://drive.google.com/drive/folders/1Sfunvily-
MOMyTHbIE HEPTAHBIE Ta3bl, HEPTH U 70LdeNBu73IfBUHMd9yVK8W
IPOAYKTHI €€ repepadoTKu

16 KonTponbhas pabota no paszueny
«YTIeBOOPOIBI»
IIpene € 0JTHOATO ec :

17 PEACIBHBIC OAH ]T3 MHPIC CITHPTR! https://drive.google.com/drive/folders/1Sfunvily-
MCTAHOIL H 9TaHOIL. BOAopoHas 70LdeNBu73IfBUHMdA9yVKSW
CBSI3b

18 MHOroaTroMHbI€ CIIUPTHI: https://drive.google.com/drive/folders/1Sfunvily-
STUJICHTJIMKOJb U TIULEPUH 70LdeNBu73IfBUHMd9yVK8W
®DeHo: CTPOCHHUE MOJIEKYIIHI, . .

19 o P Y https://drive.google.com/drive/folders/1Sfunvily-

VISHHACCITHE 1 XHMITIECKHE 70LdeNBu73IfBUHMA9yVKEW

CBOIICTBa, MPUMEHEHHE

20 Anpaeruapl: opMaIbAeTHA U https://drive.google.com/drive/folders/1Sfunvily-
areTajJbaerua. AIeTOH 70LdeNBu73IfBUHMd9yVK8W
OIHOOCHOBHBIE TIPEIETbHBIE . .

21 6 ) https://drive.google.com/drive/folders/1Sfunvily-
KapOOHOBBIC KHUCJIOTBI: MypaBbHHAA 7OLdENBU73|fBUHMd9VVK8W
U yKCyCHast

22 [IpaxkTuueckas padora Ne 2. https://drive.google.com/drive/folders/1Sfunvily-
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«CBolicTBa pacTBOpa YKCYyCHOU
KHUCIIOTBI»

70LdeNBu73IfBUHMd9yVK8W

CreapuHOBas U OJIEMHOBAsI

https://drive.google.com/drive/folders/1Sfunvlly-

23 KHCJIOTBI, KaK MPeJICTaBUTENIN 70L deNBU73IfBUHMA9yVKBW
BBICIIIUX Kap6OHOBBIX KHCJIOT
Mpi1a KaK COJIM BBICIIUX ) )

24 6 ce https://drive.google.com/drive/folders/1Sfunvily-
KAPOOHOBBIX KHCJIOT, X MOTOM 70LdeNBu73IfBUHMd9yVK8W
JEUCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE ) )

o5 6 r https://drive.google.com/drive/folders/1Sfunvily-
KapOOHOBRIX KHCIOT. & HAPOJIHS 70LdeNBu73IfBUHMd9yVKSW
CIIOKHBIX 3(UpPOB

26 JKupsl: runponns, npuMeHeHue, https://drive.google.com/drive/folders/1Sfunvily-
Ouoyoruueckas poib KHUPOB 70LdeNBu73IfBUHMd9yVK8W
VYraeBoawl: cocTaB, KiaccupUKaIims. . .

97 B UH (1). B https://drive.google.com/drive/folders/1Sfunvily-

KHCHIIIE TPCACTABITEIH: 70LdeNBu73IfBUHMdA9yVKSW
[III0K03a, PpyKTO3a, caxaposa

28 Kpaxman u nemironosa kak https://drive.google.com/drive/folders/1Sfunvily-
IIPUPOJHBIE ITOTUMEPBI 70LdeNBu73IfBUHMd9yVK8W
KontponbHas padoTa mo pazaeny . .

29 K https://drive.google.com/drive/folders/1Sfunvily-
(RUCTIOpOACOAIEpXatiie 70LdeNBu73IfBUHMA9yVKEW
OpTaHUYECKUE COCTUHEHUS

30 P —— https://drive.google.com/drive/folders/1Sfunvily-

- Me 70LdeNBu73IfBUHMd9yVK8W
AMUHOKHUCIOTH KaK aMm(pOTepHbIS

31 dorep https://drive.google.com/drive/folders/1Sfunvily-
OPTAHITHECKHE COCHIHCHIA, HX 70LdeNBu73IfBUHMA9yVK8W
Oouosiormueckoe 3HaueHue. [lenTumap
benku kak nmpupoHbIe

prpos https://drive.google.com/drive/folders/1Sfunvily-
32 BBICOKOMOJIEKYJISIPHBIE COSTMHEHHUS.

OCHOBHBIC TTOHITUS XHMUH

70LdeNBu73IfBUHMd9yVK8W
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BBICOKOMOJIEKYJISIPHBIX COCITMHEHUM.

OCHOBHBIE METO/IBI CHHTE32
33 BBICOKOMOJICKYJISIPHBIX COCTUHEHHH. 1
IUIACTMACCHI, KayqyKH, BOJIOKHA

KonTponbhas paboTa B pamkax

34
IPOMEKYTOUHON aTTeCTalluu

https://drive.google.com/drive/folders/1Sfunvlly-

70LdeNBu73IfBUHMd9yVK8W

OBIIEE KOJIMYECTBO YACOB I10

[MTPOI'PAMME 34

11 KJIACC

Ne

W/ Tema ypoka

XVWMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTrypanus aTOMOB

KoaunuecTBo yacoB

Bcero

KonTpoJbHbIe
padoThI

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpakT4yeckue
padoThI

[Tepnoanueckuii 3axoH u [lepnoanueckas cucrema
2 xumuueckux anemenToB J[. . Menneneena, ux
CBSI3b C COBPEMEHHOM TEOPHUEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB M UX COCIMHEHHI 10 TPyIIaM 1

3 nepuoiaM. 3HAYCHHE MEPUOIUICCKOTO 3aKOHA U
cucTeMbl XuMHU4Ueckux 3yemenToB .. Menneneesa
B Pa3BUTHHU HAyKH

Crtpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
4 MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

5 BanenTtHOoCTh. DnekTpooTpunaTenbHOCTh. CTENeHb



https://drive.google.com/drive/folders/1Sfunvl1y-7OLdeNBu73lfBUHMd9yVK8W
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OKHCIIeHHs. BemiecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS

ITonsiTue o gucniepcHbIXx cucteMax. ICTUHHBIE U
KOJUIOMJHBIE pacTBOPBL. MaccoBas 101151 BEILIECTBA B
pactBope

Knaccudukanus u HOMeHKIaTypa HEOPraHUYECKUX
coenuHeHuil. ['eHeTHUYeCKas CBSA3b HEOPraHUUYECKUX
BEIIIECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanmss XaMUYeCKHX peakiivii B
HEOPraHWYECKOM M OpraHnYeCcKor XMMUHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPaHEHUS U
MIPEBPAIICHHS YHEPTUU TPH XUMHYECKUX PEaKIIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHE

10

11

12

13

[TpakTudeckas padora Ne 1. «BiausHUE pa3TuvIHBIX
(haKTOpPOB HA CKOPOCTh XUMUYECKON PEAKITAN)

DnekTpoiauTHueckas auccoruanus. [lonstue o
BOIopoiHOM Tokazarene (PH) pactBopa. Peakuuu
MOHHOTO oOMeHa. ['uapon3 opraHu9IecKux 1
HCOPTaHNYCCKUX BCIICCTB

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
[TonsiTrie 006 AMEKTPONIM3E PACIIIABOB M PACTBOPOB
coJien

KonTtponbHas padora no pazneny «Teopernueckue
OCHOBBI XUMHUI»

14

Mertamibl, ux nosnoxenue B [leprnoanueckoit
cucteMme xuMmudeckux anemerToB J. 1. MennaeneeBa
1 0COOEHHOCTH CTpoeHust aToMoB. Oomue
dbuznyecKre CBOMCTBa METAIIIOB




CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH PST

15 HaIpsHKEHUH METaJNIOB
XHUMHUYECKHE CBOMCTBA BaXKHEHIIIMX METAJIJIOB

16 (HaTpuii, KaJIMH, KaJbLIUNA, MarHui, aIIOMUHUN) U UX
COCIUHCHHI

17 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIUHEHUN

18 XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a U UX
COCIMHEHUN

19 [IpakTuueckas padora Ne 2. "Pemenne
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 Teme «MeTtamib»"
Hemeramnbl, ux nonoxxenue B [lepuogunueckoit

20 cucreMe xuMudeckux 3jaemMeHToB /1. 1. Menaeneena
¥ OCOOCHHOCTH CTPOCHUS aTOMOB
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUTOTPOIHS

21 HEMETAJJIOB (Ha MpUMepe KUCI0POa, Cephl,
docdopa u yriaepona)

99 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COeTMHEHNN

93 XuMHYecKue cBoiCTBa a30oTa, (pocodpa u ux
COeTMHEHNN

24 XUMHUYECKUE CBOMCTBA yIaepoaa, KpEMHUS U UX
COE€IUHEHMI

o5 [IpruMeHeHrne BaXXHEUIIINX HEMETAIUIOB U UX
COEeTMHEHNN
O0o001IeHNEe U CHCTEMATHU3alHsl 3HAHUH 110 TEME

26 «Hewmertamibry. Berauciaenus mo ypaBHEeHUSIM
XUMUYECKHUX PEaKIUN U TEPMOXUMHUECKHUE PACUETHI

27 [IpakTuyeckas padora Ne 3. «Pemienue




AKCIIEPUMEHTANIbHBIX 3a1a4 1o Teme "Hemeramns"»

KOHTpOJ’IBHaﬂ pa60Ta o TeMaM «MeTaJabl» U

28 1
«Hewmeramnb»

29 Heopranuueckue 1 opraHn4eckue KucioThl. 1
Heopranuueckue 1 opraHndeckue OCHOBaHHUS
AmpoTepHbIe HEOPTaHNYECKHE U OPTaHUYECKHE

30 coeanHeHus. [ eHeTHUeCKas CBSA3b HEOPTaHMYECKUX 1
U OpraHMYEeCKUX BEIIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 YHEPreTUYECKON 1 MUIIEBON O€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI

39 [IpencraBienus o0 OOIMX HAYYHBIX TPUHIUIIAX 1
IPOMBIIIJICHHOTO MOJIy4€HHs BAXKHEUIIINX BEILECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHUS U 3J0pPOBBE UEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

—~  Xwumusa, 10 xmacc/ I'abpuensn O.C., Octpoymor WN.I'., CnaakoB C.A.,
AxrmmmonepHoe o01iecTBo «M3marenbetBo «lIpocBemenne.

~ Xumus, 11 xmace/ T'abpuensta O.C., OctpoymoB W.I'., CmamkoB C.A.,
AxrmmmonepHoe o01ecTBo «M3marenbeTBo «lIpocBemenue.

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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