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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON TPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 00Opa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX TnOJIOKeHUM «CTparernn pa3BuTusl BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsixenue IlpaBurensctBa P® ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumus» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIM
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TaloM peaju3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAaCaroTCs
MO3HAHMS 3aKOHOB MPUPObI, (OPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KYIbTYpHhI
YeJloBEeKa, a TakKe DKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOydJarommxcsi Ha YpoBHE CpeHero o0IIero oopa3zoBaHusl CpeACTBAMH y4eOHOTO
npeaMera «XUMHUs», COJEpKaHUE M TMOCTPOCHHE KOTOPOTO OIpEIEeHbl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
NO3HAHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXe C Y4ETOM
oOlMX 1efaed MW MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyio posib B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTEepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHUE PALMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABIEHUs 00 OKpYXKAIOIIEM MHUPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
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BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMHU MIPUMCHCHHS.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMUsS CTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XUMHA KaK Hayka
CO3MJATENIbHAs, KAaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA HaA pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPbEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUS B JKU3Hb COLMYyMa, MPOJIOJHKEHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XHUMHS» SBIAIOTCA 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJICP’KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAaHWM MO HEOPTraHWYECKOW XMMHUH (C BKIIOYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHnyecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU W3YyYECHHU
npeaMeTra oOO€ecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro0 MHOI000pas3ust
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTrypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmast u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHIO Yy4eOHOro wmarepuajia u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpUBAaIOTCSI HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCMHEHUN, a TaKKEe Ha YPOBHE CTEPEOXMMHUYECKHX U IJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKIIUU.

[lox HOBBIM yrjaoM 3peHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuanl u (AaKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XUMUYEeCKO peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» OOYyHarOHIMMCSl TPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
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NEPUOJINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTHYECKUX MO3ULUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o011aromIen 10 0OBICHSIONIEH 1 MPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, a TAKXKE O XUMHUYECKUX PEAKLUMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTAaMHU COJACpKaHUs, HMEIOUUMHU KYJIbTYPOJOTUYECKUNH M NPUKIATHOU
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
IpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
NEeATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IMPOIECCY
TBOpUYECTBA B 00JACTH TEOPUHU M MPAKTUYECKUX MPUIIOKEHUH XMUMHH, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(POpPMALUIO U
OPUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWM, pEelmeHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX MCCIEI0BAaTENbCKUX 3a7a4.B 1enom coaepkanue ydeOHOTO
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopMupoBaHUE y OOYYAIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHUYecKOro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MYyTEM OSKCIEpPUMEHTA H
pellieHusT MPOTUBOPEYMH MeEXKAYy HOBBIMU (akTamMM UM  TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX
TEXHOJIOTUW U MaTEPHUAJIOB.

B nmnane pemeHuss 3agad  BOCIHUTAHUSA, Pa3BUTHS M COLMATU3ALMU
oOy4aroluxcs MPUHATHIE NPOrpaMMON MO XMMHH TOAXOAbI K OMpPEIEICHHIO
COJEpKaHUSI M TIOCTPOEHHUS TpeAMeTa MpeayCcMaTpuBaioT (hopMHupoBaHHE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30BOo€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, [OUCKa, aHalu3a u
00paboTku nHpOpMAaLIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B INO3HAHUU
XUMHH.

B npakTuke npenojgaBaHus XMMHM Kak HAa YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U Ha YPOBHE cpesiHero od1iero oopa3oBaHusi, P OMPEICTICHUN
COJIEP>KATEIIbHOM XApPAaKTEPUCTUKHU LIeJIed W3Y4YeHUs MpeaIMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO MNpU3HAETCA (OPMUPOBAHHE OCHOB
XUMHUYECKON HAayKd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
NESATEIBHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
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METOJUYECKOW TOYKHU 3PEHUS] TaKOW MOJXOJ K OIpENeJCHHUIO LeNel H3ydyeHUs
npeaMeTa SIBISIeTCS BIIOJHE OMPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJIIMH W3Y4YCHHS IpeaAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opMupoBaHHME CHUCTEMBl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTAaBJISIFOIICH €CTEeCTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXaT KIIOYEBbIE MOHATHUS, (PYyH/IaAMEHTAIIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTU JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI 0 HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHH OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCEIHEBHOM JKU3HH,

e pa3BUTUE YMEHUH U CIIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTum, comepikaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTHUPOBaHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpefHero oomiero odpazoBanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllled CTeNeHH OTAAETCS  MpeArnovYTeHue
NPAKTHYECKOW KOMIIOHEHTE COJep)KaHWs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HA0OpOM 3HaHWU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHMSIMU aKTUBHOTO IMOJIyY€HUs 3HAHUN U MPUMEHEHHS UX B pealbHOM KU3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a7ad.

B cBs3u ¢ 3TUM mpu HW3YYCHHH TMpeaMeTa «XUMHS» TOMHHHPYOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKKe SN U 3a]a9H, KaK:

ajanrtanus 00y4aromMXcs K yCIOBUSIM TUHAMHYHO Pa3BUBAIOILETOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBA3aHHBIX C BEUIECTBAMH U WX
IPUMEHEHHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE MJI Pa3jIMYHbIX BHIOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MHQPOpMALIUH,
HEOOXOAUMBIX JUIsi TPUOOPETEHUsI ONbITa AEATEIbHOCTH, KOTOpas 3aHHWMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUN
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HKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MIPOIIECCOB HA OPTaHWU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPUYECKUX
CTIOCOOHOCTEH 00YJArOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIEHO MPUOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BAThH
COBpEMEHHBIC HH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajau3a Y4eOHOU |
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMUIECKOTO COJICP KAHMUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHAS, HAOII0IaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YACTHOCTH, INPH IUIAHHPOBAHWHM W TPOBEIACHUHM XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBJICHHOCTH XUMHUH, €€ BAXKHOW PONM B PEIICHUH TI00ATBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPUPOJEC M CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
UCIIOJIb30BaHUs TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBJICHUSMHU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MPEAMETHON 00yacTh «EcTecTBeHHO-HAyYHBIC
IPEIMETHD».

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHus, cocrapisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heieno).
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COJEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI0’keHUsA. CTPYKTYypHbIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omojnorus, u30Mepus. XUMHUYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

DKCIEpPUMEHTAIbHBIE METOJbl HM3YYEHHsS] BEIIECTB W HUX MPEBPAIICHUI:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJiIeHUE, 0OYTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
OpocTeiiliie NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHUYECKUN psl. DTUJIEH U MPOIUIIEH —
IpoCTeiIlne NPEACTaBUTENN aJKEHOB: (PU3WYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTPOEHHE, (U3UYECKUE WU
XMMHUYECKHE CBOWCTBA (pEakUUu THAPUPOBAHUS, raJOreHUPOBAHMsS, THIpATALUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb
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apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. lIpvpoaHslii ra3 M IOIMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATMTUYECKUW), mupoau3. I[IpomykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnnbrit
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAaKOMJIEHHME C o00pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBbI, KOJUIEKIUU
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJjOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE HTHIICHA
Y U3YYEHUE €TO CBOMCTB.

Pacuérnble 3agaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOJYKTOB PEAKLIUN).

Kucnopoaconepxamme opranudyeckue COeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIUPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuMW C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHEe METaHOIa U 9TaHOJIa HA OPTraHNU3M YEJI0BEKA.

MHoOroaToMHble  CHOUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HICIIOYHBIMU
MeTaJlaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[puMeHenne rmunepuHa u STUIIEHTJIMKOIIS.

®deHon:  CTpOCHHE MOJIEKYNbI, (PU3NYECKHE U XUMHUYECKHE CBOMWCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anbaerugpl U kemowuwvl. DopManbIeTrUi, alETAIBICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHOBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCTOT. Mbljla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uapomnus xupos. [lpumenenue xxupos. buonoruueckas
POJIb JKUPOB.




,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

VYrneBoawl: cocTtaB, Kiaccu(uKamus — yrieBoJoB  (MOHO-, JaH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina u
nenono3bl.  du3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaUE€CTBEHHBbIE PEaKUUU OJHOATOMHBIX CIHMPTOB (OKUCIEHHME 3TaHOja
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aMMOJCHCTBUE TIHIEPUHA C
ruapokcuom meau(ll)), anpaeruios (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IIPOBEICHHE NMPAKTUYECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOJYKTOB PEAKILIUN).

A3oTcoaeprkalye opraHu4ecKue COeIMHEHMS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble opraHnyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTumabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIC peakluy Ha OeJKu.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
HaOJI0ICHUE U OMHMCAaHUE IEMOHCTPALIMOHHBIX OMBITOB: JAeHATypalusi OeJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUU, CPEIHAST MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJUKOHIEHCALUS.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUNA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.
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Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOIIO/ICHNUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MaTepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DPHEPreTUYECKUNA YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypcsl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEICTBA, JEKAPCTBEHHbBIE H KOCMETHUYECKHE IIpEerapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHus JIEKTPOHOB MO OpPOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U lleproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognYEcKoro 3akoHa u llepmoanyeckoil CucTemsl
xumuyeckux aneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOU TEOpUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIINaM H TEpUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULATENBHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U aHUOHBI.
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BemectBa  MOJEKYJIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMUYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10JIs BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCTMHEHU . Howmenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKOM XMMHMH. 3aKOH COXPAaHEHMS MAacChl BEIIECTB,
3aKOH COXPAaHECHUA W MPEBPAILICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIUSX.

CKOopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pas3iudHbIX (pakTopoB. OOpaTUMBIC
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
XuMHA4YecKoro paBHoBecus. [Ipunnun JlelllaTense.

DnekTpoiauTuueckas nuccounanusi. CuiabHbIE U cliadbie IeKTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHctpanus Tabiaun «Ilepuoauueckas cucteMa XxumMudeckux snemeHToB [[. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUh HOHHOTO oOMeHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, Pacu€Thl C MCIOJB30BAHUEM IIOHATHUS «MAacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilonoxkenne HemetaiuioB B Ilepuogmyeckoi  cucteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha MpUMeEpe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpyuMeHeHne BaXKHENIINX HEMETAIJIOB U UX COCAUHEHUM.
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Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢usndeckue cpoiicTBa MeTaioB. CIUiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUI PSJI HAPSHKEHUN METAILIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HUSA BEIIECTB M HUX IPEBpaICHUM:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpPa3ll0B HEMETAIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJNIOJIeHHEe M OIHUCAHHE JIEMOHCTPAllUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C PacTBOpaMu
KHUCJIOT ¥ IIEJI0Y€H, KaUueCTBEHHBIC PEAKIIUM Ha KATUOHBI METAJIOB).

Pacuétnbie 3ana4u.

Pacuétpl Maccel BellecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHUSI ¥ )KM3Hb

Ponp xuMun B 0OeCrieuyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€301MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKHX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIUIIAX  ITPOMBIIIJICHHOTO
MOJYYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuasbl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPAaCKH, CTEKIO, KEepaMHKa,
MaTepuaibl Ul SJICKTPOHUKH, HAHOMATEPHUAJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
yaoOpeHus.

XuMHST U 3I0pOBBE YEJIOBEKA: MPaBWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B OBCEHCBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanust  MeXOpeAMETHBIX  CBA3€d TNpU  HU3YUYCHUH  OOmer
HEOpraHU4ecKol XuMuM B 11 Kracce oCyIeCTBIACTCA Yepe3 MCIOJIb30BAHUE KaK
OoOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUN, SBJISIONMIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccupukamus, TMepUOIUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHHUE.
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®dusuka: MaTepus, SHEPTUs, Macca, aToM, JICKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI HX
U3MEPEHHS, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHomorus: XumMu4yeckasi MPOMBIILICHHOCTb, METAJUTYPTrHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, IHINEBAs
NPOMBIIIICHHOCTh,  (hapMalleBTUYeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaJOB,
AIIEKTPOHHASI TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYarOIIMMHUCSL TPOTPAMM  CPETHEro OO0IIero o00pa3oBaHUs (JUIYHOCTHBIM,
METaNpeIMETHbIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIuXcsi PYKOBOJICTBOBATHCS B CBOECH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CAVMHCTBE YYEOHOW ¥ BOCMUTATEIBHOM JEATEIHBHOCTM B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMH W  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMHU  TMpoOIeccam
CaMOIIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [I0O3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpa:kaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YyYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAydYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U NPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBECHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHUS TOCHEACTBUNA W HEMPUATUS BPEIHBIX NMPUBBIYEK (YHOTpeOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIBCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTHE€ B PEUICHUM IPAKTUYECKHUX 3aaad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);
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MHTEpeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun u peaym3anuu COOCTBEHHBIX KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, THTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HUCTOYHHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
HKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOJIHON U COLMAIIBHOMN CPELBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
penIeHns BONPOCOB PAllMOHAIIBHOTO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
NPUPOJIHOM Cpejlie, YMEHHsI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa JESATETbHOCTH JKOJIOTUYECKON HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIbHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUsl CIeNU(PUKA XWMHUM KaK HayKH, OCO3HaHUsS €€ poiau B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpPYKAIOIIEM MUpE Kak O €IMHCTBE MPUPOJblI U YEJOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  0CO0OW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pPOJK B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX TpodsieM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOCCTICUCHHH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHHMAaHUs CYHIIHOCTH METOJIOB
MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEIBI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHAIbHOM
NeSTETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeJHero o01ero o0pa3oBaHus BKIOYAIOT!

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHS, OTpakKaIOUue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CIeONU(PUKYy METOJO0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBICHUE,
mpoliece, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOTI0IeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCalIbHBIC YUeOHBIC MelcTBHs (TIO3HABATEIbHBIC, KOMMYHHKATHBHEIC,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (YyHKIIMOHAIIBHOMN
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCS;
COCOOHOCTD oOyJarouuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbIE
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Yu4eOHbIMU No3HaABaTeJbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUS:

CaMOCTOATENLHO  (opMyIHMpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENENIATh LENM JCITEIbHOCTH, 3aJaBasi IAapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACITEIbHOCTU C MTOCTABJICHHBIMU LIEJISIMU;
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WCIIOJIB30BaTh MPU OCBOCHUHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBJICHUU

BEIOMPATh OCHOBAaHUSA H KPUTEpUH IS KIAcCU(DHUKAIMKM BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAHABIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CHMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKkuui;

bopMyIMpOBAThH 1EJU U 3a/1a4W UCCIIEIOBAHMSI, UCTIOIB30BATh MMOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B Ka4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJCIaHHOM padoTe;

npuoOpeTaTh OMNbBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, MIPUMEHEHHUIO pa3INYHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ unpopmMaumeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHUKAX WHGoOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MIPEACTABIICHHUS, KPUTHYECKHU OILICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTD;
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(GbOpMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMalMK, HEOOXOAUMOW [UIsI BBIMOJHEHHS YYEOHBIX 3ajad
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, aDOpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMIOJTHEHUHU
XUMHYECKOTO IKCIEPUMEHTA, MPAKTUIECKONW pabOThI MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajin3alui y4eOHOTO poeKkTa U (OPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATh CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJITOPUTM JCUCTBUN TpHU
BBITIOJIHGHUHM YYEOHBIX U HCCIENOBATENbCKUX 3ajad, BBIOMpaTh Hamboliee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUN O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHan3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI
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npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUIECKUX 3a]1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETLHOCTh, XUMHUECKAast
CBsI3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIM cKeneT, (yHKIHOHANbHAs TpyIIa,
paguKall, U30MEpUsi, U30MEPHI, TOMOJIOTUUECKUNA P, TOMOJIOTH, YTIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN S3bIK XUMHU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATETbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAIICHUN OPraHMYE€CKUX COCTUHEHUN;

c(hOpPMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUUYECKYH) CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpaAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBAaTh MOJIETU MOJIEKYJl OPTaHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATH TMPUHAJIC)KHOCTh HU3yUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEIWHEHMS), JaBaThb KM Ha3BaHUS IO
cuctematudeckoir Homenknarype (IUPAC), a Taxke TpUBOIUTH TPUBHAIBHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopManbaeru, areTaibIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUSAX (OMHAPHBIC U KPATHBIC);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TIIOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, STaH, ATUJIEH, MPOIWIICH, AalleTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIHHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUIECKOE TPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKITNH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS I TPUHSITHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTaOOpaTOPHBIM OOOpYZOBaHUEM, a TaKKe MpaBWia OOpaIieHus: C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBITOJTHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMCHHUH IUTAHWPOBATh W BBITIOJHATh XUMHYCCKHH
AKCIIEPUMEHT (TIPEBPAIICHNS OPTaHUYECKHUX BEIIESCTB MPU HArPEBAHKH, ITOTYUCHUE
STWICHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIE PEAKIUU OPTraHUYECKHUX
BEIIIECTB, JCHATypaIusi OCIKOB MPU HArpEBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHM C TMpaBWJIaMHW TEXHUKH OC30IaCHOCTH TpU OOpamlieHuu C
BEIIECTBAMU M JIAOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATh PpPE3yJbTaThl
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHMA  COONIONATh  TMpaBUja  JKOJOTHUYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHHSI CBOETO 3[I0POBbS M OKPYKAIOIIEH MPUPOIHON CpEelbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHMMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAX TO3HAHUSI BELIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHUS Kypca «OOIass U HeopraHudecKas
XAMUSD) OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpa, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelIeHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHUH, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJIEHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MIOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
ANEKTPOJUTHYECKAsE JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUUYECKON peakIuy, XUMHYECKOE PaBHOBECHE);TCOPUU M 3aKOHBI (TeOopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dHEPTUU
MPpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMMWH,
MHUPOBO33PEHYECKUE 3HAHMSA, JIEKAIIME B OCHOBE IMOHUMAHWS IPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJY4YEeHUN U O€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIILHOCTH YEJIOBEKA,
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c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PpEaKIUH,
cuctematudeckyro HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUThEBAs CO/A, MUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAsS, METAJNINYECKasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKON PEHIETKH KOHKPETHOTO BEILECTBA (aTOMHAs, MOJIEKYJSpHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBIC]I IEPUOAUUECKOTO 3aKoHa /JI.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumudeckux snemenToB JI. M. MenneneeBa, MCIONb3ysd MHOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHIY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COCOUHEHUU
0 nepuoaaM u rpymnnam llepuoauueckon cucteMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Mengeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLINN;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolliuX BEHIECTB, TEILIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS SJIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKpPAIIEHHbIE YPABHEHUSI pEaKluii MOHHOrO 0OMeHa, y4uThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT 10 KOHLA;
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c(OpPMUPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auYHbIX (AKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3zaeictsus (mpuniui Jlelllatense);

c()OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNM 00 OOIIMX HAyYHBIX MPUHIIMIAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IPU XUMHYECKUX PEaKIIUsIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MpaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIieHUs: C
BEI[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCHEPUMEHT (pa3yioKEHHE MEPOKCUAA BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO YHUBEPCAIBHOIO
WHIUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
temam «Metaiuib»y U «HeMmeTtaiib») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIICHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO JKCIIepuMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 370POBbsl M OKPYKAIOLIEH NPUPOJHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONIPEICIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens [I/JIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
IPEIOTBPAIICHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTAaHU3M UEJIOBEKa,

Ul 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvucu XMMUYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HalMeHoBANNEPA31EN0B 1 KoanuectBouacon DJIeKTPOHHbBIE
n/m | TeMHpPOrpaMMBbl Bcero Konrpoannbsiepadorsl  IIpakTudyecknepadorsb (uipposere)
o0pa3oBaTe/ibHbIepecypChl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmeT opraHuYeCcKO XMMUH.
11 Teopust cTpoeHUs OPraHUuYECKUX 3
coenquHeHuii A. M. Byrieposa
Hroromnopazaeny 3
Pa3nes 2.¥YriaeBogopoanst
51 [IpenenbHBICYTIEBOIOPOIBI — 5
AJKaHbI
99 HenpenenbHbie yraeBogopoabl: 6 1
AJKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApomMaTHYEeCKUEYTIEBOI0POIbI 2
54 [TpupoaHbIE HCTOYHUKH 3 1
YIJIIEBOIOPOIOB U UX MepepaboTka
Hroromopasaery 13
Pa3nen 3.KuciiopoacoaepxamueopranudecKkuecoeIMHeHUs
3.1 Cruptel. @enon 3
39 Anpaeruasl. KapOboHOBBIE 7 1
KUCTOTHI. Cli0KHBIE YPUPBI
3.3 VYriaeBoasl 3 1
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Hroronopazneny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu st

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Hroromnopazaeny 3

Pa3pnen S5.BeicokoMoOJIeKy IS pHbIECOeIMHEHUSA

51 [Tnactmaccel. Kayuyku. Bonokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34
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11 KJIACC
KoanuecrBouacon DJIeKTPOHHbBIE
Ne HaumeHoBaHuepas3aejioB U (ndp )
uudpoBbIie
n/m TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel  IIpakTuyecknepadoTbl
o0pa3oBaTe/ibHbIepecypChl
Pa3nen 1.TeoperuyeckueocHOBBIXUMHH
CtpoeHne aToOMOB.
[Tepuonnueckuii 3aKOH U
1.1 [lepnonnyeckas cucrema 3
XUMHUYECKUX dieMeHToR /I, .
Menneneena
12 CrtpoeHueBeniecTa. 4
' MHOroo0pa3s1eBeEecTB
1.3 XHUMHYECKUEPCAKITUH 6 1 1
Hroronopaszneny 13
Pa3nen 2.Heoprannyeckasixumusi
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBs13b HEOPTaHUYECKUX U )
' OPraHUYECKUX BELIECTB
Hroronopaszaeny 17
Pazgen 3.Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Nroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/ Temaypoka

KoaudecTBo4acon

Bce
ro

KonTpoasubiepad
OTBI

IIpakTuyeckuepad
OThbI

DJIeKTPOHHBbIENU(PPOBHIEOOPA30BATEIBLHBI
epecypchbl

[IpenMeTr opranuyeckoit
1 XHMHH, ¢€ BO3HUKHOBCHHE,
pa3BUTHE U 3HAYCHUE

Teopus cTpoeHus
OpPraHUYECKUX COCIMHEHUN
A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU A

[TpencraBienue o
Kiaccuukanum
OpPTaHMYECKUX BEIIECTB.
3 Homenknatypa
(cucremaTnueckas) u
TPUBHAJIbHBIC HA3BAHUS
OpPTaHWYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

Meran u 3TaH — NpoCTEUIINE
MPEACTaBUTENN AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOICTBA

OTHUJIEH U IPOIUIIEH —
IIPOCTENIINE MTPEACTABUTENH
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AJIKCHOB

ITpakTrueckas padota Ne 1.
8 «[lony4yenuie sTuIeHa U
U3YYEHHUE €r0 CBOWCTBY

Ankanuensl. byraguen-1,3 u
MeTunoyraaueH-1,3.
[TomydyeHue CHHTETHYECKOTO
KaydyKa U pe3UHbI

AJIKMHBI: COCTaB U
O0COOCHHOCTH CTPOCHUS,
TOMOJIOTHUECKUHN PSII.
AnervnnedH —
MPOCTEHIIMUIPEICTABUTEIbA
JIKUHOB

10

Brruucnenus mo YpaBHCHHIO

11
XUMHUYECKON PEAKINU

12 ApeHbl: 6€H30J1 U TOITYOJL.
TOKCUYHOCTH apEHOB

['eHeTHuecKas CBS3b
YTJIEBOJIOPO/IOB,
MMpUHAJICIKAIINX K

13

Pa3IMYHBIM KJ1acCaM

[TpupoaHbIe HCTOYHHUKH
YTIIEBOJOPOAOB: IIPUPOAHBIN

14 ra3 1 MoINyTHbIe HEPTSIHbIE
ra3sl, HepTh ¥ MPOTYKTHI €€
nepepadoTKu

15 [Ipupoanble HICTOYHUKHN
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YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 v MOIMYyTHbIC HEPTSIHbIE
ras3bl, HepTh ¥ MPOIYKTHI €&
nepepadoTKu

KonTtponpHast pabora o

16 paszneny «YrieBogopOab»
[IpenenbHbIE OJTHOATOMHBIE

17 CHUPTHI: METAHOJI U TAHOIL
Bonoponnasicesasp

18 MHoroaToMHbI€ CIIUPTHI:
STUJICHIJIUKOIb U TIIULEPUH
DeHOoII: CTPOEHUE MOJIEKYJIBI,

19 (dU3HYECKUE M XUMUICCKHEC
CBOMCTBA, IPUMEHEHHUE

20 Anpaeruabl: hopMaibaeTUa U

areTagbpIerun. AeToH
OIHOOCHOBHBIE IIPEIETbHBIE

21 KapOOHOBBIE KHUCIIOTHI:
MypaBbHHAs U YKCyCHast

[IpakTuueckas padbora Ne 2.
22 «CBoticTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»

CreapuHOBas U OJICMHOBAs
23 KHCJIOTHI, KaK IpeCTaBUTeNN
BBICIINX KapOOHOBBIX KHCIIOT

MBplI1a Kak COJI BBICIIUX
24 KapOOHOBBIX KUCIIOT, UX
MOIOIIIee IEUCTBUE
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CrnoxHuble 3(hupbl Kak
25 POU3BOIHBIE KaPOOHOBBIX

KHCJIOT.
['upoan3cinoxKHBIXIPUPOB

JKupsr: tunponus,
26 pPUMEHEHHEe, OMOJIOTHYeCcKast
POJIb JKUPOB

YraeBodsl: COCTaB,

97 knaccudukanus. BaxnHeimme
MIPEACTABUTENH: TIIOKO03a,

bpyxTO3a, caxapo3a

28 KanMaJ'I H O CIF0JI034a KaK
IMPpUPOAHLIC ITOJIUMEPDLI

KonTtponpsHas pabora o
paszneny
«Kucnopoaconepxamue
OpPraHUYECKHUE COCTUHEHUS»

29

30 AMHHBI: METHJIAMHUH U

AHWUJINH

AMMHOKHCIIOTHI KaK
amM(pOoTepHbIE OpraHNYECKHe
31 COEIMHEHNS, UX
OHOJIOrMYeCKOe 3HAUYCHUE.
IMenTnaer

Bbenku xak npupoaHbie
32 BBICOKOMOJIEKYJISIPHBIE
COCIIMHEHUS

33 OCHOBHBIE TOHATUA XUMHUHU
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BBICOKOMOJIEKYJISIPHBIX
COEeIUHEHUI

OCHOBHBIC METObI CHHTE3a
34 BBICOKOMOJICK YIS PHBIX
coequHeHuii. [ImacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34
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11 KJIACC

Ne
n/
n

Temaypoxka

XUMHUYECKUH 3J1eMEHT. ATOM.
DneKkTpoHHass KOHPUTyparus
aTOMOB

[Tepuonuueckuii 3aKOH U
[lepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
MeHnpeneeBa, UX CBA3b C
COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX
JJIEMEHTOB U UX COEUHEHUM
0 TpyIIaM U Mepuojiam.
3HaueHue NepuoInYecKoro
3aKOHA U CUCTEMBbI
XUMHUYECKUX dyiemeHToB ..
Menpeneesa B pa3BUTHU HAYKU

KoaudecTBo4acon

Bce KonTpoJsbHbiepa
ro 00THI

IpakTnyeckuepa
00ThbI

JIeKTPOHHBbIENU(PPOBHICOOPA30BATETBHBI
epecypchbl

CrpoeHue BeliecTna.
XuMmuyeckasi CBsi3b, €€ BUJIbI;
MeXaHU3Mbl 00pa30BaHuUs
KOBAQJICHTHOM CBSI3U.
Bonoponnasicesasb

BaneHTHOCTD.
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DNEeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemecrBa MOJIEKyISpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsTHE O IUCTIEPCHBIX
cucremax. Mcrunnsie n

6 KOJIJIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelecTBa B
pacTtBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX COCAUHECHUI.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peakuil B HEOPraHUYECKON U
OpraHUYEeCKO XUMUU. 3aKOH
8 COXPAaHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHMs U
IIPEBPALICHNS] DHEPTUU TIPU
XUMHUYECKHX PEaKIUIX
CKOpOCTh peaKIuu.

9 OOpartuMsble peakluu.
XHUMHYECKOE PaBHOBECUE

[IpakTuueckast padora Ne 1.
«BnusHME pa3IM4HBIX

10
(hakTOpOB HA CKOPOCTH

XUMHYSCKOU peakuuun»
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DNeKTpoNUTHYECKAs
mucconuanud. Ilorarue o
BOJIOpOIHOM Toka3arese (PH)
11 pacTtBopa.
PeaknuuronHorooOMeHa.
I'uaposm3opraHuYecKux 1
HEOPTraHNYECKUXBEIIECTB

OKHUCIIUTETBLHO-
12 BOCCTAaHOBUTEJIbHBIC PEAKIIHH.
[TonsiTrie 00 3MEKTpOIH3E

pacIiaBoB U pacTBOPOB colieit

KonTponbnas padota no
13 pasneny «TeopeTndeckue
OCHOBBI XUMUK»

Mertannsl, UX IOJIOKSHHUE B
IIepnonnueckoii cucreme
XUMHUYECKUX djieMeHToB /I, U.
14 MenzeneeBa 1 0COOEHHOCTH
CTPOEHHS aTOMOB.
Obmuedr3nueckrecBoicTBamMm
€TaJJIOB

CrnnaBbl METaJIOB.
15 DNEKTPOXUMHUECKUN PsijL
HanpsHKeHUH METalyIoB

XuUMHYECKHEe CBONCTBA
BAKHEHUIITNX METAJIIOB
16 (HaTpwWii, KaNHii, KAJTBIIHH,
Mar"ui, aTroMUHUIN) U UX

COeIUHEHUN
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XUMHUYECKUE CBOMCTBA XpoMma,

17
MEIN U UX COECIUHEHUN

18 XUMUYeCKHEe CBOMCTBA IIUHKA,
J)KeJle3a U UX COeIUHEHUN
[TpakTuyeckast pabora Ne 2.
"Perienue

19

AKCIICPUMEHTAIIbHBIX 3324 10
TeMe «MeTamabl»"

Hewmeraimibl, uX MOJ0KECHHUE B
[Teproauyeckoii cucteme

20 XUMHYECKHX 31eMeHTOB J[. U.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHMS aTOMOB

®u3nyecKne CBOKMCTBA
HEMETaJIOB. AJJIOTPOITHS

21 HEMETaIJIOB (Ha mpuMepe
KHCIopoJa, cepsl, hocdopa u
yriepoja)

XHWMHYECKUE CBOMCTBA
22 raJIoreHOB, CEPBI U UX
COCIMHEHUI

93 XuMHuyeckre CBOMCTBA a30Ta,
dbocodpa 1 UX COeTUHEHUI

XHUMHYECKUE CBOMCTBA
24 yrieposa, KpEMHUS U UX
COETUHEHUN
[IpuMeHeHre BaKHEUIINX

25
HEMETAJIJIOB U UX COEAMHEHUN
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O00011IeHNE U CHCTEMATH3ALIHS
3HAHUH T10 TEME

26 «Hewmerannel». Beraucienus
[0 YPAaBHEHHUSAM XUMHYECKUX
peaKkuuii ¥ TePMOXUMHUYECKHUE

pacyEThI

[TpakTuyeckas pabora Ne 3.
«Pemenne

27
IKCTIEPUMEHTAIBHBIX 33]1a4 I10

TeMe "Hemeramier"»

28 KonTponbHas padoTa no temam
«Metamey U «HemeTtamin

Heopranuueckue u
29 OpPraHUYECKUE KUCIOTHI.
Heoprannueckue u

OpraHn4€CKUC OCHOBAHHA

AMdoTepHbIe HeOpraHNYeCKHe
Y OpraHUYECKHEe COCTUHEHUSI.
30 I'eneTnueckas cBA3b
HEOPTaHWYECKUX H
OpPTaHUYECKUX BEIIECTB

Ponp xumun B obecrieueHUN
JKOJIOTUYECKOMH,

31 JHEPreTHICCKON U IMHIIEBOM
0€301MacHOCTH, Pa3BUTUHI
METUITTHBI

[IpencraBnenust 06 oOMUX
HAYYHBIX IPUHITUITAX

32
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MIPOMBIIUIEHHOTO MOJY4YEeHUS
Ba)XKHEHUIIINX BEIIECTB

YemoBek B MHUPE BEIIECTB U

33 1
MaTepHalioB

34 Xumust u310pOBbEUETOBEKA 1

OBIIEE KOJIMYECTBO YACOB 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

O. C. TI'abpuensn «Xumus, 10 x1.», M.: "Ipoda"

IMa6puensu O.C., Octpoymos WU.I'., CnaakoB C.A. "Xumus 11 kmacc",

[Ipoceemenue

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

noamnuchb

O6wui cTaTyc noanucu:
CepTtudmkar:
Bnapeneu;:

Uspatenso:

Cpok geiictBus:

[arta v Bpema co3ganHua M.

JOKYMEHT NOANMUCAH 3JJEKTPOHHOHN NMOANUCHIO

HOAJIMHHOCTD JOKYMEHTA NOATBEPXK/IEHA.
w IPOBEPEHO B IIPOTPAMME KPUIITOAPM.

Moanuck BepHa

00BC91F845AECDFC2AD863A70F51060215

MYHUUUNANBHOE BIOAXKETHOE OBLLEOEPA30OBATE/IbHOE YYPEXKAEHUE
"TMMHA3MA Ne 1", CKanbcKasn, 30a HMKoNaeBHa,
gimnazium@edumonch.ru, 510702149940, 5107110485, 00288104821,
1025100654402, MYHNUUNANBHOE BHOAMKETHOE
OBLLEOBPA3OBATE/IbHOE YYPEXAEHUE "TUMHA3MA Ne 1", AnpekTop,
ropoa MoHueropck, bpegosa, som 1, MypmaHckana obnactb, RU
KasHauelctBo Poccum, KasHauelricteo Poccuun, RU, r. Mocksa, Bonbluoi
31aTOYCTUHCKMI Nepeynok, a. 6, ctpoeHne 1, 1047797019830, 7710568760,
77 Mocksa, uc_fk@roskazna.ru
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