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IHHOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XUMUUM Ha YPOBHE CpeAHEr0 o00mero oopa3oBaHuUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEIbHON MPOrpaMMbl  CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DegepaibHOM  rOCYJIapCTBEHHOM
obpazoBarenpHoM cTaHgapre COO, ¢ yuérom KoHuenuu mnpenogaBaHus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX oOpraHusanusx Poccuiickoin
denepaiuy, peamu3yIOMIUX OCHOBHBIE 0O0pa3oBaTebHBIC MPOTPAMMBI, U
OCHOBHBIX TONOXeHuil «Ctparerun pa3BuTusi BocnuTanus B Poccuiickoit
®epneparuun Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPEACIICHUIO
oOwielt cTpareruu 00y4eHHsl, BOCIIMTAHUS U Pa3BUTUS 00ydaroUuxcsl CpecTBaMu
yaeOHoro mpenvera «Xumus» s 10 Ha 06a30BOM YpPOBHE COCTaBWIIA
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IIEJICH,
colepKaHusl, Pe3yJIbTaTOB OO0yuYeHUs U TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3aIliy, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CHIY)XHT 3aBEpIIAIONIMM JTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MNPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHHA. IJTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOIBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIBTYPHI
YeJIOBEeKa, a TakKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIGHUS K CBOEMY
3I0pOBBI0 M TPUPOJHOW cpene. Peanusyercss xumuueckoe oOpa3oBaHUe
00yJaroIMXcsi Ha YPOBHE CPEIHEr0 O0IIero oOpa3oBaHus CpeICTBaMU Y4eOHOTO
npeaMera «XUMHSD», COJEpKaHHUE M TMOCTPOCHHE KOTOPOrO OIpPEAENICHbl B
nporpaMme 10 XUMHUHU C YYETOM CHeNU(PUKA HAYKH XUMHH, €€ 3HA4YCHHS B
MO3HAHWU TPUPOJLI M B MaTEpPUAIbHOW >KM3HHM OOIIECTBA, a TaKkXkKe C y4ETOM
o0lmux 1eJed W NPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpesiHero oduiero oopazosanusi B Poccuiickoii denepannu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAeT OCOOYIO POJb B
COBPEMEHHOW IMBHWIM3AIMHU, B CO3/IaHUHA HOBOW 0a3bl MaTEpHUATLHON KYJBTYPHI.
OnHa BHOCHUT CBO# BKJIaJl B (()OPMHUPOBAHUE PAIIMOHATIBEHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJICTABIECHUS 00 OKpYKaloleM MHUpPE KaK O €JUHCTBE
NPUPOJIBI U YeJOBEKa, KOTopoe (popMUpyeTCs B XMMUU Ha OCHOBE IMOHHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPAa, OCO3HAHUS B3aMMOCBSA3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIACTSIMU PUMECHEHHUS.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUs CTaja
HEOThEMJIEMOMN YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHass XMMHs Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HallpaBlieHA HA pEUICHUE
rJI00aJbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTH UEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3JJ0POBBS.

B coorBercTBUM ¢ OOIIMMM WENSIMH W TNPUHLUIAMH CPEIHEro OOLIEro
oOpazoBaHusi cojepkanve mpeamera «Xumus» (10 kmacc, 0a30BbI ypOBEHb
U3yYCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydJaroruxcsi, HEOOXOIUMYI0O WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B JKU3Hb COLMYyMa, MPOJOJHKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBSA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomUMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30Bble  KypCehl —
«Oprannyeckas xumus» U «OOmIass ¥ HEOpraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SABJISIOTCS OCHOBBI 0a30BOM HAyKH: cHUCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUU W3 O0IIel XUMHH) U
opraHnyeckon xumuu. GopMUpPOBaHME JAHHOW CHCTEMBI 3HAHMU NPU U3YYEHUU
npeaMera oOecleyrMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEr0 MHOr000pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HeopraHuyeckas XUMUs» cQopMupoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOI0 TMOJAXO0JAa K U3Y4YEHUI0 y4yeOHOro wmarepuaia M OOyCIOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKX€ Ha YPOBHE CTEPEOXMMHUYECKHUX M DIIEKTPOHHBIX
IOpEACTaBICHU O CTpoeHuH BemecTB. CBeneHHs 00 uU3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOrMYECKU
AKTUBHBIX COEQUWHEHHMI. B Kypce OpraHMyecKoll XUMHM TOJY4YalOT pa3BUTHUE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEpBOHAYAIbHbBIC
IPEICTABICHUS O XUMMUYECKOM CBS3M, KIAaCCU(PUKALMOHHBIX MPU3HAKaX BELIECTB,
3aBHCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUECKON PEAKLIUH.

Ilon HOBBIM yrjaoM 3peHuss B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCs M3yYECHHbIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU Marepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BEIIeCTBaX U
xuMuueckoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMHS» 00ydYaroluMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX IMO3UIINH,



rIIy0)Ke TOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011aro1Iel 10 0OBSICHSIOIIEH U TPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHUM O BAaKHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAax W MPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TPOTEKaHMs JOMOJHSAETCS B Kypcax 10 KiiaccoB siaeMeHTaMu
coJiepKaHUsl, UMEIOIUMH KYJbTYPOJOTHMUECKUI W TPUKIAAHOW Xapakrep. OTu
3HaHUS CIOCOOCTBYIOT NMOHHUMAHHUIO B3aWMOCBS3UM XHMHH C JIPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B TIO3HABATEIHLHON M MIPAKTUIECKOM JESITEIIBHOCTH YEIIOBEKa,
CIOCOOCTBYIOT BOCTIMTAHHUIO YBKCHHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
U TIPAKTUYECKUX MPUIOKEHUN XUMHUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS
B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3AHHBIX C XUMUEH,
KPUTHYCCKA OCMBICIIMBATh HMH(POPMAIMIO M TPUMEHITh €€ I TOTOJHEHUS
3HAaHWH, PENICHUS HHTEIICKTYTbHBIX U SKCTICPUMEHTAIBHBIX MCCIIETIOBATEIHCKAX
3amad. B 1menoMm copepikanne yueOHOro mpeamera «XHMHS» JAaHHOTO YPOBHS
U3YUYECHHUS OPUEHTUPOBAHO Ha dbopmupoBaHue y oOyyJaronmxcs
MHUPOBO33PEHYECKON OCHOBBI JUIsI MOHUMAaHUS (UIOCO(CKUX HIIEH, TAaKUX Kak:
MaTepUAIbHOE  €AWHCTBO  HEOPraHWYECKOTO0 W OPraHWYeCKOro  MHpa,
00yCJIOBIIGHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOEHHEM, MO3HABAEMOCTh
OPUPOAHBIX SIBICHUN MyTEM HKCIEPUMEHTAa U PEHICHUS MPOTUBOPEUYHN MEXKTY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEATNOCHUIKAMU, OCO3HAHUE POJIU XUMHUU B
pElIeHUH  DKOJIOTMYECKUX  MpodiieM, a Takke mpobieM  cOepexkeHus
SHEPTETUYECKHUX PECYPCOB, CHIPHS, CO3AaHMSI HOBBIX TEXHOJIOTHUI U MaTEPHAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHUS, Pa3BUTUA W COIUAIHM3AIUAA
oOydJaronuxcsi MPUHATBIE TPOrPaMMON MO XHMHUM TIOJIXONbI K OTMPEIEICHUIO
colepkKaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT (GOpMHUpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIMUX 0a30Bo€ 3HAYEHUE IS
pa3IUYHBIX BHJIOB JEATCIBHOCTH: peIIeHUs MnpobjieM, IOWCKa, aHaiW3a |
00paboTku nHbOpMaIuu, HEOOXOAUMBIX JJISI TIPUOOPETCHHUSI OTBITA TPAKTUYECKON
U HCCIE0BATEIbCKON JeATENHbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHWs XUMUW KaK Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHmsl, TAK U HA YPOBHE CPEAHETO 001Iero oOpa3oBaHus, MPU OMPEACTICHUN
CoJIepKaTeIbHOW XapaKTEPUCTUKHU IIeJIe W3Yy4YeHHUs MpeJMeTa HampaBlIeHUEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TPHU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HayKH Kak 00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETHPHOCTH YEJIOBEKa M KaK OJTHOTO W3 KOMIIOHCHTOB MHUPOBOW KyJIbTYyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH W3y4YeHUs
IpeIMETa SABJISICTCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMHU IEISIMU H3Y4YEHHUs TMpeaMera
«Xumusi» Ha 6a30B0oM ypoBHe (10 KJ1.) SBISIOTCS:

e (¢opMupoBaHHE CHUCTEMbl XUMHUYECKHUX 3HAHUM KaK BaKHEHIIeH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC TOHATHUS, (PYyHIaMEHTAIbHbBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMupoBaHHE U pa3BUTHE MPEACTABICHUIN O HAyUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl MPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHUH,
MUMEIOIINX MECTO B IPUPOJIE, B MPAKTUYECKON U TTOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEIbHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO OJKCIEpUMEHTa, COOJIOJIEHUEM  IPaBUI
6e30macHOro o0palieHus ¢ BeleCTBaMu.

Hapsiny ¢ atuM, copepxatenbHas XapaKTepUCTUKa 1IeJIe U 3aa4 U3y4yeHus
npeaMeTa B IPorpaMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero odpazoBanus. Ceroans B
NpernoJaBaHu  XUMHH B OOJIbIIEH  CTETEHW OTHAETCS  MPEANOYTEHUE
IPAKTUYECKON KOMIIOHEHTE COJAep>KaHus OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTEIbHOM OpraHu3alliy, BIAACIOLIErO HE
HA0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUW W NMPUMEHEHUS WX B PEATbHOU KU3HU
JUTSL pEIIeHUsT TPAKTUYECKUX 3a]1a4.

B cBf3u ¢ 3TUM mnpu M3yuyeHUHM TMpeaMeTa «XUMHUS» JOMHUHHUpYIOIEe
3HauY€HUE MPUOOPETAIOT TAKKE LIEJIU U 3a]1a4M, KaK:

aganTanus oO0y4arolUXcs K YCIOBUSM JMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHWE  MHTEIUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPaMOTHBIX
pEIICHUI B KOHKPETHBIX XKU3HCHHBIX CUTYAIlUSX, CBA3aHHBIX C BEIICCTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHWe y OOYYaIONMUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIINI), WMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE IS PA3IUYHBIX BHJIOB
NEeSTENBHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHaiu3a U 00paboTKu MH(POpPMAIINH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUS! ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
B&XHOE MECTO B IMIO3HAHMM XHWMHH, a TaKXke i1 OLUEHKHM C NO3ULUU
IKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPraHU3M Y€JIO0BEKA U IPUPOAHYIO CPENY;



pa3BUTHE IMO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH 00yUaroNMXCs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPHUOOPETATh HOBBIC
3HAHUSA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMH, UCIIOJIb30BATh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA M aHanu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPKaHNUS;

(dopMUpOBaHKE U Pa3BUTHE Y 00YUJAIONINXCS ACCOITMATHBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTEIIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IJAHUPOBAHUM U TPOBEIACHUH XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIMTaHHWE Yy OOyyarommxcs YOeXIEHHOCTH B T'yMaHHUCTHYECKOU
HATpPaBJIEHHOCTH XWUMHUH, €€ BAXKHOW POJM B pENICHHH TI00aIbHBIX MPOOIIeM
paIoHaIbHOTO MPUPOAOIOIBE30BaHNUS, TTOTIOTHEHHS YHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOJUMOCTH OEpeKHOTO
OTHOIICHHS K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MNPUOOpPETEHHs OmbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM JJI TPUHSITHS TPAMOTHBIX DEIICHU B
CUTYaIUX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yuebHOM maHe cpeaHero oOwiero oOpa3OBaHUS NPEIMET «XUMUD)
0a30BOr0 ypOBHS BXOAHT B COCTaB MpeaMeTHOU obmacTu «EcTecTBeHHO-HAyUYHbBIE
IPEeIMETHI».

OO61iee yncno 4acoB, OTBEEHHBIX JIJIsl U3YyUEHUs XMUMUU, Ha 0a30BOM YPOBHE
cpeaHero od1iero odpazoBaHus, cocTaBisieT 68 yacos: B 10 kimacce — 68 yacoB (2
yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XMMHUH

[IpenMer opraHM4ecKkol XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUN HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHsS OpraHuyeCKHUX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHBIE MOJI0KEHHS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKass CBA3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHnyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHMH (CHCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUS
BAXKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YE€HHUs BELIECTB W MX IMPEBpAILCHUI:
O3HAaKOMJIEHHE ¢ O0pa3laMud OpPraHMYEeCKUX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAOJIIOJEHUE U
ONMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIIEHUI0 OPTAHUYECKUX BELIECTB
IpY HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

YraeBoaopoabl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHHM psj. MeraH W 3TaH —
OpOCTEUIINE MPEICTABUTENN QJIKaHOB: (PU3MYECKHME MU XUMHUYECKHUE CBOMCTBA
(peakuuu 3aMelleHUs] U TOpPEHUs), HAaxOXKJIEHUWE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U MPONUIEH —
OpoCTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuy THAPUPOBAHUS, TAJOTC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MmetunOyrtanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUe CBOMCTBa (peakuus mnoiaumepusauuu). [lonyueHue CHUHTETHUYECKOIO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUIICH
— TpPOCTEHIIHMHA TpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklMy TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIINH,
rOpeHus), MOJy4YeHUEe U IPUMEHEHHE.

Apensbl. benzoin: cocrtaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJloreHUpOBAaHUS U HUTPOBAHUS), MTOJyYEHUE U MPUMEHEHHe. Tonyon:
cocmaes, cmpoenue, (uzudeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUST U HUMPOBAHUSA), NOAyYeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. I'eHeTmueckas CBsA3b MEXAY YIJIEBOAOPOJAAMH, INPHUHANICKAIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble MCTOYHUKM YIIeBOAOPOAOB. lIpupoaHbii ra3 U IOIYTHBIE
He(dTanble ra3pl. Hedth m e€ mpoucxoxaenue. CnocoObl nepepabOTKU HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKHil), muponu3. [Ipomykrsl
nepepaboTku He(TH, UX IPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KaMeHHBbIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIEpUMEHTANIBHBIE METOJBl M3y4YEHHUS BEIIECTB W MX IPEBPAILLCHUM:
O3HaKOMJIeHHE ¢ oOpa3laMu IUTaCTMAcC, KaydyKOB W PE3UHBI, KOJUICKIIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJI  YIJIEBOAOPOJIOB U
raJlOr€HONPOU3BO/IHBIX, MTPOBEICHUE NPAKTHUUECKON pPabOoThI: MOJyYE€HHUE ITHIIEHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaumn.

Bolunicnenuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Macchl, 00BEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJYKTa PEAKIMHU IO W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIIM MPOJTYKTOB PEAKIIUH).

Kuciiopoaconepskamue opraHu4ecKue coeJMHeHus

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHON: CTPOCHHUE,
¢usnyeckue MU XUMUYECKHE CBOMCTBA (pPEaKkIMM C aKTHUBHBIMU METaJUIaMH,
raJIoreHOBOJIOPOJIaMH, TOpeHue), MNpuMeHeHue. BoaopogHbie CBs3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHME METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  CHUPTBL. OJTWIECHIJIMKOJIb W  TJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJCHCTBUE CO IIEIOYHBIMU
MeTaJllaMH, KaueCTBEHHas pEaKUus Ha MHOIOAaTOMHBIE CIUPTHI). JleiicTBUE Ha
opranusM yenoBeka. [[pumeHeHne riuuepruHa U STUIICHTITUKOJIS.

®deHos: CTpOEHHME MOJEKYJbl, (PU3NYECKUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts Genomna. [Ilpumenenue gpenomna.

Anpperunpl M kemownwvl. DPOpManmpIErHl, ALETAIBIAETHI: CTPOEHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (PEaKIMU OKHUCICHUS U BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIIMH), TOJyUYEeHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOCHHE, (PU3MUECKUe U XHMUYECKHE CBOMCTBA (CBOMCTBA,
oOrmiue JUIsl Kiacca KUCIOT, peakius 3TepuuKalnn), modydyeHue U MpuMeHEeHHE.
CreapuHoBasi ¥ OJICMHOBAsl KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorndeckas
POJIb KHUPOB.



VYrneBoabl:  cocraB, KiacCU(HUKanus  YrieBoJoB  (MOHO-, JU- H
nosiucaxapubl). ['oko3a — npocTenii MOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJAEUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TJIIOKO3bl), HaAXOXJIECHUE B MPHUPOJE, MPUMEHEHHUE,
ouosoruyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITHOKO3bI.

Kpaxman u nemnonosa kak npupojsbie nojaumepsl. CTpoeHne Kpaxmana u
HeJUT0NI03bl.  PU3MYECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaya (THApPOIH3,
KauyeCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpPUMEHTAIBHBIE METOJBl HM3YYEHHMS BEIIECTB M HX IPEBPAIICHUIL:
IpoBe/IeHHEe, HAOJIOJICHHE U ONHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJIa
okcuznoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anbaeruoB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruppoxcumom wmeau(ll), B3ammMopeiicTBHE Kpaxmana ¢ HOAOM),
IIPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrble 3amaumn.

Bolunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (Maccbl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIMH 1O W3BECTHBIM MAacce,
00BEMY, KOJIMUECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOJTYKTOB PEAKIIUH).

A3oTcoeprkane opraHM4eckue COeTMHEHHUS.

AMMHOKHCIIOTHI KaK amM(pOTepHbIE Opranuueckue coeauHenus. Gusnyeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IMLHHA). buosornuyeckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenakoB. XUMHYECKHME CBOMCTBA OEIKOB:
TUPOJIN3, ICHATYpALlHsl, KAYECTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCHEpUMEHTAJIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HX MPEBPAIICHUI:
HAOJIIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX ONBITOB: JEHATYpalus OCIKOB MpHU
HarpeBaHUM, LIBETHbIE PEaKIIUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHU S

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIUMEPHU3ALMHU, CPEAHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISPHBIX COCAMHEHUN —
MOJIMMEPU3ALS U MOJTUKOHEH AU

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
O3HaKOMJIEHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexXxnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSTUWA, TaK W TOHSITUHN, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O 1IUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIE MMOHSATHS: SBJICHUE, HAYYHBIN (DaKkT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KiacCu(PUKalus, MepUuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE.

@dusnka: Marepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUIl YypOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHO€ COCTOSIHHUE
BEIECTBA, (PU3MYECKUE BETUYNHBI U €AUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BeIIECTB B OpraHHU3ME,
dboTOoCMHTE3, OMOJIOTUYECKH aKTHUBHBIC BeliecTBa (O€NKH, YIJIEBOMABI, KHPBI,
(epMEeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
pecypcsl.

TexHoJIOrUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAJIbHOIO MUTAaHWUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPENapaThl, MAaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKHM dJeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000109Ka. DHEPreTHUecKue ypOoBHH, MOJAYPOBHU. ATOMHBIE opOuTtanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpefiesieHusl 3JEKTPOHOB 0 OpOUTAIAM B aromax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB. DJIECKTPOHHAS KOH(PUTYpalKs aTOMOB.

[Tepuoguueckui 3akoH u llepuomnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI. 1. MenneneeBa. CBs3b NMEpUOANYECKOrO 3aKOoHA U Ileproauyeckoi CHCTEMBI
xumudeckux asneMeHToB /. M. MeHneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX M CIOXXHBIX BEIIECTB MO TPYIIaM U IEPUOJAM.
3Ha4YeHUE NMEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsI3b. Buabl XUMHUYECKOW CBS3H
(KOBaJIGHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOM CBSI3M (OOMEHHBII U JOHOPHO-
akuenTopHelii). BomoponHas cBa3b. BaneHTHOCTb. DJIEKTPOOTPULATENBHOCTb.
Crenenb okucneHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHMS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbl KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEIIETKHU.

[lonatne o nucnepcHbIX cucTemax. VICTUHHBIE M KOJIJIOMJHBIE PaCTBOPHI.
MaccoBas 10J1 BEECTBA B paCTBOPE.



Knaccuduxanus HEOPTraHUYECKUX COCMHECHUMU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [ €HETHYEeCKass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAICKAIIUX K PA3IUYHBIM KJIaccaM.

Xumunyeckass  peakius. Knaccudukanmss  XMMHUYECKHUX — peakiuid B
HEOPraHMYEeCKOM U OpPraHUYeCKON XHMMHHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMHUECKUX PEAKLIHIX.

CKOpoCTh peakiiu, e€ 3aBUCMMOCTh OT pazfMyHbIX pakrtopoB. OOpaTuMbie
peakuuu. XHUMHUYECKOE paBHOBecue. @DakTOpbl, BIMAIOIIME HA COCTOSAHUE
xuMudeckoro pasHosecus. [Ipunnnn Jle latense.

Dnektponutuyeckas aucconuanus. CuiabHbIe U ciialdblie 5eKTponauTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KUCJas, HEUTPaIbHasl, IETOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNEPUMEHTAIBbHBIE METOJbl HM3YyYE€HUS BEHIECTB M HX MPEBPAIICHUN:
neMoHcTpanus Tabnun «lleproauyeckas cuctemMa XuMHYecKux 3imeMmeHToB [, .
MenpneneeBa», U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJeHNE U
OMKCaHUE JEMOHCTPALIMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa30kKEHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBIO YHUBEPCAIBHOIO HWHJMKATOpPAa, pEaKIUUHM HOHHOTO OOMEHa),
IPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB Ha CKOPOCTh
XUMHYECKON pEAKIIUM.

Pacuétnrble 3amaun.

Pacuétel 10 ypaBHEHUMAM XUMHYECKMX pEAKIUHA, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHHEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilomoxkenne HemeraymoB B Ilepuomuueckont  cucreme
xumuueckux sneMeHtoB [[. M. MenpeneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nyuecKkre CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HA IpuMepe
KHCJIOpPOJIa, cephl, hocdopa U yriaeposa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIIUX HEMETAUIOB (TaJloreHOB, CEPhI, a30Ta,
docchopa, yriepoga U KpeMHHs)) U HMX  COCAUHEHUNU  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprmeHeHne BaXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.

Merannel. 1lonoxenne meramioB B llepuoanueckoil cucTeMe XMMHUYECKUX
sanemeHToB [[. . MenaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mue ¢uznueckue cBoiicTBa MeTayioB. CIUiaBbl METAJLUIOB.
DJIEKTPOXUMHUYECKUN PsAJT HAPSHKEHUH METaJIOB.

XHWMHUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUH, KalHil, KaJIbIUH,
MarHui, amoMUHUHN, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.



OO6mume crocoObl ModyYeHus MeTayioB. [IpuMmeHeHue MeTamioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIbHBIE METOJbl HM3YyYEHUS BEHIECTB M HX MPEBPAIICHUN:
U3y4YCHUE KOJUIEKINH «MeTauibl M CIUIaBbl», OOPa3I0OB HEMETAIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJIEHWEe WM OINHUCAHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIEJI0YeH, KAYeCTBEHHBIC PEAKIIMY Ha KATHOHBI METAJIJIOB).

PacuétHble 3anayu.

Pacuétsl maccel BeliecTBa WiM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMUECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OHO
13 BEILIECTB UMEET MPUMECH.

XuMus ¥ KU3Hb

Ponp xuMum B oOecIieueHHH 3KOJOTHYECKOM, YHEPreTHUYCCKON W IMHIIEeBOM
0€30MacHOCTH, Pa3BUTHH MeAUIHUHBL. [loHSATHE O HAyYHBIX METOJaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOHMMX HAYYHBIX NPUHIMUIAX [POMBIILICHHOTO
MOJTYy4YE€HUS BaXKHEUIINX BEIIECTB.

YUenoBek B MHpE BEUIECTB M MATEPUAIOB. BAXKHEWIIHUE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKIMOHHbIE MAaTE€pHallbl, KpacKu, CTEKIIO, KepaMHKa,
Matepuaibl JJsl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE U MHUHEpaJIbHbIC
yAa0OpeHus.

XuMHSIT U 3J0pOBbE YEIOBEKA: MPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO KCIOIb30BaHUS MPETAPATOB OBITOBOM XUMUU
B [IOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CB3U.

Peanuzanmss  MeXNpeaIMETHBIX  CBsI3ed NpU  HM3yYeHHH OO0Ied u
HEOpPraHn4eckorM xuMuu B 11 Kilacce oCyIECTBISIETCS Yepe3 UCIOIb30BAHUE KaK
OoOIMX eCTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATHH, SBISIOMIMUXCS
CHUCTEMHBIMHM JJIs1 OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO I[UKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4dHBIM (akT, Tumores3a, 3aKoH,
TEOpUs, aHalu3, CHUHTE3, KIacCHU(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, SIBJICHHUE.

®duznka: MaTepusi, IHEPTUsl, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPre€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKHE BEIUYMUHBI U €UHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, JKocHCTeMma, Owuochepa, Makpo- U
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.



I'eorpadus: MuHepanabl, TOPHBIE MOPOJBI, IMOJE3HbIE NCKOMAeMbIE, TOILIMBO,
pECYpCHI.

TexHonmorusi: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUTYprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTE€PUANIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IHILEBAs
IPOMBINIJICHHOCTh,  (hapMarieBTUYECKass  IPOMBINIJIEHHOCTh,  IIPOM3BOJICTBO
KOCMETHYECKUX MPENapaTroB, MNPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTE€pHUAJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XM HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
oOy4JaronMMucss MpPOrpaMM CpelHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3paboOTKM IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOTrpaMM CPEAHEro oOIero
00pa3oBaHUsl SIBISETCSI CUCTEMHO-IEATEIbHOCTHBIN MOXO/I.

B cooTBeTCTBUM C CHCTEMHO-IEITEIBHOCTHBIM IOJAXOAOM B CTPYKTypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUA MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111ero oOpa3oBaHus BbIICICHBI CIEAYIOITNE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIIPEAEIEHHUIO;

HAJIMYKUE MOTUBAIIMU K O0yUECHHUIO;

[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUUYECKUX TPAJAULIUIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYy4YarOlIUXCsS PYKOBOJACTBOBATHCS B CBOEH
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, INPHUCYIIUMHU LIEJIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4YKEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIndHOCTHBIE PE3YJBTATBl OCBOCHHS MpeaMeTa «XHUMUS» JOCTUTalOTCS B
CIMHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JCATEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COUUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U ujeajaMud POCCUMCKOTO T'pakJAaHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMUd W TpaBWIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUS JIUYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pE3yNbTAaThl OCBOEHHS NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIbITA [MO3HABATEIBHOM M TPAKTUUECKON JEesSTEeIbHOCTU
00yyUaroIMXcs MO peanu3alui MPUHATHIX B 00IECTBE IIEHHOCTEW, B TOM YHUCIIE B
YacTH:

1) rpa:k1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB M 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPAJIKY;

MPEJCTABICHUS] O COLUMAIBHBIX HOPMaxX MW MPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHIMIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEeHTHI IpYTUX MPH aHaJIN3€ Pa3InYHbIX BUIOB yUeOHON AESITEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTITUTAHUSA:

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIuI0
OTE€UYCCTBEHHON XHUMMHU,

yBOXEHHUA K MPOIECCY TBOPUECTBA B 00OJACTH TEOPHUH U MPAKTUYECKOTO
IPUMEHEHUS XWMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHHMS HAyKH €CThb pe3yJIbTar
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

MHTEpECa M [03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHM U MOCIEIYIOUIEM
aHayn3e MHPOpPMAIMU O MEePEOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBATHh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH ¢
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBHM 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPHbI 310POBbS:

NOHUMAaHUsl [EHHOCTEH 3I0poBOro U 0Oe30macHoro oopasza >KH3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (pU3Myeckomy u
IICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBuil 0€30MacHOro0 OOpalleHuss C BEHIECTBAaMU B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM JEATEIbHOCTH;

NOHUMaHUS EHHOCTH TPaBWI HHJIMBHAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIIKX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAaHUS MOCJIEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIEHUS
AJIKOT'0J1s, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JpPYrux BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHWM IPAKTUYECKHUX 3aaad
COILIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUEHHUIO Mpodeccruil pa3auyHoro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMHUU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HMHIMBHUIYaJbHOW TPACKTOPUU
obOpa3zoBaHus, Oymymiel mnpodeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA:

AKOJOTHYECKU IIEIECO00Pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAHHS TJIOOAJIBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUSl JOCTIKCHUN XUMHUU IS
pelIeHus BOIPOCOB PAallMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATUS JECUCTBUM, TMPUHOCIIIUX BpPEI  OKPYkKaKOIEH
NPUPOJIHON cpejie, YMEHHS MPOTHO3UPOBATh HEOJArompHsITHBIE AKOJOTHUUYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUM U MPETOTBPAIIATh UX;

HaJMYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSTH HJIEOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NNO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMAHUS CrHelUuUKA XUMUU KakK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbI U YEJIOBEKA, B
MO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH TMpobiieM COXpaHCHUs
MIPUPOJTHOTO PABHOBECHS,

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHHM JJIE COBPEMEHHOMU
IUMBWIN3ALMK: B €€ TyMaHUCTHYECKON HAMNpPaBICHHOCTH M Ba)XHOM pOJIM B
CO37IaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYPbI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKON O0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00CCIEYEHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHON KUZHM KaXKIOrO YJieHa
0OIIIEeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMUMaHUs CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MoJly4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUI OKPY’KAIOIIET0 MUpPA U
MPOUCXOMSAIIMX B HEM U3MEHEHU, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCSA JaHHBIX C IEJbI0 MOJTYyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMUYECKHWE 3HAHUS U1
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON IEeATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazinyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOEHMsI y4eOHOro mpeaMera «XUMHUsS» Ha
YPOBHE CpeJHET0 00111er0o 00pa30oBaHUs BKIIOYAIOT:

3HAYMMBIE IS (GbopMHpOBaHHA  MHPOBO33PEHHS]  OOy4arOIIMUXCSH
MEXIMCHIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaAYyYHbIE MOHATHS, OTPaKarollue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUM(PHUKY METOJIOB IO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHHUE,
poLecc, CUCTEMa, HAyYHbIM (pakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeA0BaHUE, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHHUBepCcajbHble yueOHbIE NEHCTBUS (ITO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHEIC), 00€eCIIEUnBAIOIIINE dbopmHpoOBaHHE (GyHKIIHMOHATBHOM
I'PaMOTHOCTH M COIMAILHON KOMIIETECHITUN 00yJarOITXCs;
CIIOCOOHOCTBH oOyyJarommxcst HUCIIOJIb30BATH OCBOEHHBIE

MEXKIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JIEVUCTBUA B MO3HABATEIBHOM U COIUAIBHOW MPAKTHUKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Osiaaenue YHHBEPCAJTbHBIMHA yueOHbIMH NMo3HaBaTeJbHBIMH
JeHCTBUSIMM

1) 0a30Bble JJOrHYeCKHeE IeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyalIM3UpoOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNesATh IENM JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JTIOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIBHOCTH C MOCTAaBICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh NP OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS sl OOBSCHEHUS OTACIbHBIX (PaKTOB U
SIBJICHUM;

BbIOMpAaTh OCHOBAaHUA M KpPUTEpUM JJs KIacCU(PUKALUU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHaBIMBaTh MPUYMHHO-CICICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKIeHus (MHIYKTUBHbBIC, JIEyKTUBHBIE, IIO
AQHAJOrUU), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEUYMS B paccMaTpUBAEMBbIX
SABIICHUAX, (POPMYITHPOBATH BHIBOBI U 3aKJIIOUCHUS;

IPUMEHSATH B MPOLECCE NMO3HAHUS, UCIIOIb3YEMBIE B XMMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATE MOJIEIbHBIE IPECTABICHNUS — XUMUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHWMHUYECKOU
peakuMy — MpU PELIEHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BBIABICHHS XapaKTEPHBIX
IPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKLIUM.

2) 0a30BbIe MCCIIEI0BATEIbCKHE N1eiiCTBUSA:

BJAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peakiuu;

(GopMyIUpOBaTh LEIH U 3a/1a4l UCCIEA0BAHUS, UCIIOIb30BaTh TOCTABJICHHBIE
U CaMOCTOSTEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI AJi1 (DOPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMbIX CYKJICHUN;

BJIAJETh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HaOII0aTh 32 XOIOM
Ipolecca, CaMOCTOSITENbHO IPOrHO3UPOBATh €ro pe3ysbTar, (opMyJIHUpOBaATH
0000111€HHsI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pelIeHUs] MPaKTUYECKUX 3a/ady, NPUMEHEHUIO pa3InYHbIX
METO/I0B [TO3HAHMS.

3) padora ¢ nH(popmanuei:

OPUEHTHPOBATbCS B pA3IUYHBIX MCTOYHMKAX HH(popmanuu (Hay4dHO-
HOMYyJIsIpHAsl JUTepaTypa XMMHMUYECKOIO COJEp)KaHUsA, CIpaBOYHBIE MOcoOus,
pecypebl HTepHeTa), aHanM3upoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYHBOCTb;



dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3TMUHBIE METOJbI MPU TOUCKE U
oTbope wuHPOpMALIUK, HEOOXOAWMOW JUIsI BBIMOJHEHUS YYEOHBIX 3ajad
OIIPENIENIEHHOTIO TUIIA,

IpUOOpETaTh OIBIT WCIOJIB30BaHUSA MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalIbHYI0  (OpMy  MpeACTaBICHUS
uH(popmalu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONBb30BaTh HAYUYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uWHGOpMAIMEe: TPUMEHATh MEXKIpeAMETHbIe ((Du3udeckue u
MaTEeMaTUYECKNUE) 3HAKU U CUMBOJIBI, (DOPMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJUYECKHE CpEICTBA
HATJISAHOCTH.

Ogj1ajieHle YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU 1€HCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMON TeMbI B XOJIe AUaJIoTa U/Win
JUCKYCCUHM,  BBICKa3bIBaTh A€, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1auu;

BBICTYIIaTh C TPE3CHTAIMEil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COTJIACOBAHUS IO3ULHUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHEHUSIMU.

OBy1ajleHHEe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOATENIbHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenessis e€ Leau M 3aJauyd, KOHTPOJIHUPOBaTH U 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpEIaraéMblid aJroputM ACHCTBUN mnpu
BBIMIOJTHEHUH YYE€OHBIX UM UCCIEOBATENCKUX 3ajad, BbIOMpaTh Haumboiee
3¢ dEeKTUBHBIN CcrOcO0 WX perieHuss ¢ Y4ETOM TOJNyYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATETLHOCTH HA OCHOBE CaMOaHalln3a
Y CAaMOOIICHKH.

Ilepeyens (kKoaugukaTop) npoBepseMbIxX
TPeOOBAHMI K MeTanpeAMEeTHbIM Pe3yJibTATaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeJIbHON POrPaMMBbI CpelHero o0uero o0pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K METAPEAMETHBIM pe3yIbTaTaM
poBepsieMOr OCBOEHHMSI OCHOBHOM 00pa30BaTeIbLHON MPOTPAMMBI CPETHETO
0 TpeOoBaHMs oO1mero oopa3oBaHus

1 [lo3HaBaTenbHbIE YHHUBEpCAJIbHBIE YuyeOHbIE JelcTBUA (Haiee -




YY)

1.1

ba3oBrie nornueckne IericTBUA

1.1.1

VYcraHaBIMBaTh CYIICCTBEHHBIM TNpHU3HAK WM OCHOBAaHUS IS
CpaBHEHMSI, KJaccupuKkauu u 00001IeHUs

1.1.2

BBIABIATE 3aKOHOMEPHOCTH M INPOTUBOPEYHUS B PACCMATPUBAEMBIX
SABJICHUAX

1.1.3

CamocTosTeNnbHO (OPMYIHPOBATh M aKTyaIM3UPOBATH MPOOIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENH ACATEIbHOCTH, 3aaBaTh MapaMeTpPbl U KPUTEPUU
UX JOCTUKECHUS

1.1.4

Brocuth KOPPCKTHUBBI B ACATCIBbHOCTL, OLCHHBATH COOTBCTCTBHC
PE3YJIbTAaTOB LCIIAIM, OLICHUBATh PUCKHU HOCJ'ICI[CTBI/Iﬁ ACATCIIBHOCTHU

1.1.5

Pa3BuBaTh KpeaTHMBHOE MBINUICHHE TPU PEIICHUH >KU3HCHHBIX
npobJieM

1.2

ba3oBrIe nccienoBaTenbCKUE IENCTBUSI

1.2.1

Brnanets HaBbIKaMU y4EOHO-UCCIIENOBATETHLCKOW ¥ MPOCKTHOM
JIeATEeIIbHOCTH, HABBIKAMU pa3pelieHus Mpooiem

1.2.2

OBnazeHne BUAAMU AESATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS,
€ro UHTEPIPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMUHbIX
y4eOHBIX CHUTyaIusiX, B TOM YHCJI€ TpPH CO3aHUU Y4YEOHBIX U
COLMAJIBHBIX POEKTOB

1.2.3

cI)O]:’)MI/IpOBaHI/IG HAaY4YHOI'O THIIAa MBIINIJIICHHA, BJIAJACHUC HaquOﬁ
TGpMHHOHOFHGﬁ, KIIFOYCBBIMU ITOHATHUAMHUA U1 MCTOJaMH

1.2.4

BbISIBASITE TPUYMHHO-CJICICTBEHHBIE CBA3M M aKTyaJIU3UpPOBATH
3a/1auy, BBIJBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISt
JI0OKA3aTelbCTBA CBOUX YTBEpPXKICHUM, 3a7aBaTh MapameTpbl U
KPUTEPHUH peLICHUs

1.2.5

AHaJII/ISI/IpOBaTB IMOJIYYCHHBIC B XOAC PCIICHUA 3ada4u PC3YJIbTAThI,
KPUTUYCCKH OHOCHUBATL HX JOCTOBCPHOCTBL, IIPOIHO3UPOBATH
HN3MCHCHHUC B HOBBIX YCJIOBHUAX

1.2.6

YMeTh MEepeHOCUTh 3HAHUS B IMO3HABATEIBHYIO W TMPAKTHYECKYIO
00J1aCTH )KU3HEACATCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIAMETHBIX 00IacTeH;
OCYIIECTBJIATH II€JICHANIPABICHHBI TIONCK TEPEeHOCa CPEACTB H




CIIOCOOOB IEUCTBUS B TPO(PECCHOHATBLHYIO CPEeIy

1.2.7 CrocoOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY MOMCKY METOJ/IOB
pELICHNs] NMPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOOB
MIO3HAHUS;

CTaBUTh W (opMymupoBaTh  COOCTBEHHBIE  3aJaud B
00pa30BaTEIbHON NEATEIBHOCTH U KU3HEHHBIX CUTYAIHIX;

CTaBUTh NpOOJEMBI W 3aJlayd, JIONYCKAIOIIKWE albTEePHATHBHBIC
pEelIeHHUS;

BBIJIBUTaTh HOBBIE HJIEW, MpeJjiaratb OPUTHHAIbHBIE MOAXOABI H
pEIIeHHUS;

pa3pabaTbiBaTh IUIAH pEIIEHUs MPOOJEMbl C YYETOM aHalu3a
UMEIOIINUXCS MaTepUAIbHBIX U HEMaTepUaIbHBIX PECYPCOB

1.3 Pabota ¢ undopmanuei

1.3.1 Brnanets HaBblkamMu TONy4deHUsT WHGOpPMAIMM W3 HCTOYHUKOB
pPa3HbIX THIIOB, CAMOCTOSITENBHO OCYIIECTBIISITH IIOMCK, AHAJM3,
CHUCTEMAaTH3alMI0 M HMHTEPIpPETalri0 HHYOPMAIMH  Pa3TUYHBIX
BUJIOB U (DOPM TIpEACTABICHUS

1.3.2 CoznaBath TEKCTHI B PA3IMYHBIX (pOpMaTax C y4yeTOM Ha3HAUCHUS
uHbOpMallMl U 1EJIEBOM ayAUTOPUM, BBIOMpPAs ONTUMAJIbHYIO
dbopMy npeacTaBIeHUS U BU3yalIU3alluU

1.3.3 OneHnBaTh  JOCTOBEPHOCTh, JISTUTUMHOCTH HWH(}OpMammu, ee
COOTBETCTBHE MPABOBHIM U MOPATHLHO-3TUYECKUM HOpMaM

1.34 Hcnonb3oBaTh cpeicTBa MHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B pEUICHUHM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 ¢ COOJ0/IEHNEM TpeOOBaHUN SPTOHOMUKH,
TEXHUKU 0€3011aCHOCTH, TUTUEHBI, pecypcocOepekeH s, PABOBBIX U
ATUYECKUX HOPM, HOPM UH(MOPMAITMOHHON O€30MTaCHOCTH

1.3.5 Brnanete HaBBIKAMHM pacloO3HABaHUS W 3alUThl  MHGOpPMAIHH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH

2 Kommynukarususie YV /|
2.1 OOweHue
2.1.1 Ocy1ecTBIATh KOMMYHHUKAIIMU BO BCeX cepax KU3HU;
BJIAJETh PA3JIMYHBIMU CIIOCOOaMU OOLIEHUS U B3aUMOJICHCTBHUS
2.1.2 PasBepHyTO0 W JIOTMYHO WM3JaraTh CBOK TOYKY 3pPEHUSA C

HCIIOJIb30BAHUCM A3BIKOBBLIX CPCIACTB




2.1.3 ApPryMEHTHPOBAHHO BECTH JHAJIOT
3 Perynarusnsie YV /|

3.1 Camoopranuzanus

3.1.1 CaMOCTOSTENIBHO OCYIIECTBIIATh MO3HABATEIbHYIO JESTEIbHOCTD,
BBISIBJIATH MPOOJIEMBI, CTaBUTh M (POPMYIUPOBATH COOCTBEHHBIE
3a/1ayu B 00pa30BATENbHOM AESITENIbHOCTU U )KU3HEHHBIX CUTYalUsIX;
JTaBaTh OLIEHKY HOBBIM CUTYalUsSIM

3.1.2 CaMOCTOSITEIPHO COCTaBIATH TUIAH PEIICHUS MPOOJIEMBI C YYETOM
UMEIOIIUXCS ~ PEecypcoB,  COOCTBEHHBIX  BO3MOJKHOCTEH  H
IIPEANOYTEHUM;
Jienatb  OCO3HAHHBIA  BBIOOpP, ApPryMEHTHUpOBaTh €ro, Oparhb
OTBETCTBEHHOCTb 32 PEILECHUE;
OLICHUBATh NPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBAaTh  (POPMUPOBAHUIO UM NPOSBICHUIO  LIUPOKOU
SPYAMILIMY B Pa3HBIX 00JIACTSAX 3HAHUM

3.2 CaMOKOHTPOJIb

3.2.1 JlaBaTb OLIEHKY HOBBIM CHUTyalHsIM, BHOCUTb KOPPEKTUBBI B
JEeATENbHOCTh, OEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEISAM

3.2.2 Bnanerp HaBbIKaMu NO3HABaTENIbHOM pe(diIeKCUU KaK OCO3HAHMS
COBEpPIIAEMBIX JCHCTBUH M  MBICIMTEIBHBIX IIPOLIECCOB, HX
pe3yJIbTaTOB U OCHOBAaHUM;
UCIOJIb30BaTh MpPUEMBbl pe(IeKCUU AJIsi OLEHKH CUTyalluu, BbIOOpa
BEPHOT'0 PEIIEHUS;
YMETh OLEHUBATH PUCKHM U CBOEBPEMEHHO NPHHUMATh PEIICHHS IO
WX CHHKEHHUIO

33 OMOIMOHAJILHBIN WHTEIICKT, MpeAnoIararo it
c(hOpMHUPOBAHHOCTH:

CaMOPETYJIMPOBAHUs,  BKJIIOYAIOUIETO  CaMOKOHTPOJb, yMEHHE
NPUHUMATh OTBETCTBEHHOCTh 32 CBOE IMOBEACHHE, CIOCOOHOCTH
aganTUPOBATbCS K OSMOLMOHAIBHBIM M3MEHEHUSM U IPOSIBIATH
IrMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO
LEJU U YCIIEXY, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEMICTBOBATD,
MCXOJISl U3 CBOMX BO3MOKHOCTEMN

IHPEJMETHBIE PE3YJIBTATBI




10 KITACC

[IpenMetHble pe3ysbTaThl OCBOEHMS Kypca «OpraHuyueckas XHMHS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHM O XHMHYECKOH  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJIM XHMHU B TIO3HAHUU SIBICHUU
npupoAsl, B  (QOPMUPOBAHMU MBIIUIEHHS W  KyJbTYpPhl JIMYHOCTH, €€
(yHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pELIEHUs TPAKTUYECKUX 3aJ1a4
U 3KOJIOTHYECKH OOOCHOBAHHOI'O OTHOIUEHHUS K CBOEMY 3J0POBBIO U MPHUPOJHOU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralIIUe TMOHATHS (XMMHYECKUH 3JIEMEHT, aToOM, JJIEKTpPOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpamléHHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O0O0BEM, YIJIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKai, U30MepHs, U30MEPhI, TOMOJIOTUMYECKUM PsZl, TOMOJIOTH, YTIE€BOJOPOIbI,
KHCIIOPOJ W a30TCOAEpKAIIUE COCIUHEHUS, MOHOMED, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUS MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW $A3BIK XHWMHUU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalnme B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUM, (AKTOJIOTMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTAaBE, MOJYYEHHH H
0€30MacHOM HCIIOJIb30BAHUN BAXXHEHIIMX OPraHMYECKHUX BEIIECTB B OBITY U
MIPAKTUYECKOM JEATEIbHOCTH YEIIOBEKA;

c(OPMUPOBAHHOCTh YMEHHI BBIABIATH XapakKTEpPHbIC MPHU3HAKH TOHSATHUH,
YCTaHAaBJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IOHATHS MPH
ONMCAaHNUU COCTaBA, CTPOCHMS U NPEBPALIEHNN OPTAHUYECKUX COEIUHEHNN;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIOIH30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMya OpraHMYECKMX BEUIECTB W YPAaBHEHUH XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJIEIN MOJIEKYJ OPraHMYECKUX BELIECTB IS WJUIFOCTPALUU HX
XUMHAYECKOTO Y ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOPMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAMICKHOCTh U3YUCHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTAaBY M CTPOCHHIO K ONPEACIIEHHOMY
KJIacCy/Tpynne coequHeHuM (yriieBOJOpPOAbl, KHUCIOPOA U a30TCOAepKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaThb MM Ha3BaHUS 110
cucrtematnyeckoi HomeHkiarype (IUPAC), a takke NpUBOAUTH TpHUBHAIbHBIC
Ha3BaHUSI OTACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMWIEH, AlETUJICH,
ATWICHIJIUKOb, TIUIEpUH, (HeHon, Gopmanbaerul, aleTaabIeruja, MypaBbUHAs



KHUCJI0Ta, YKCYCHas KUCJIOTa, OJICMHOBAs KUCJI0Ta, CTEApUHOBAs KUCJIOTA, IJII0K034,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHUAbl XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS NPUMEHSATH IIOJOKCHHS TEOPHUU CTPOCHUS
opraHnueckux BemiecTB A. M. byTiepoBa Jijis 0ObsICHEHUS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHUSI; 3aKOH COXPAHECHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nUecKkue W XWMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IUIHBIX
KJIACCOB OPTraHMYECKMX BEIIECTB (METaH, 9TaH, JTWJICH, MPOIMIICH, alleTHUJICH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, JTaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHON, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXKJIYy HHUMH YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UICTOUHUKU YTJIEBOJIOPOJIHOTO
Chlpbsd  (HE(QTh, MPUPOIAHBIM Ta3, Yyrojib), CHOCOOBI HMX NEPepadOTKUu U
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMCHHH TIPOBOJUTH BBIYUCICHUS 110 XHUMHYECCKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peakIuyu 10 W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUH);

c(hOPMHUPOBAHHOCTh yMEHHWH BIAJNETh CHUCTEMON 3HAaHWKA 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCIIOIb3YEMbIX B XMMUM MPU U3YUYCHUHU BEIIECTB U
XUMUYECKUX SBICHUMN (HaOJIOJeHNEe, U3MEPECHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIS TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPYMEHCHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIIO/IaTh MPaBHIIA MOJIb30BAHUS XUMUYECKOM
NMOCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHUus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO Ja0OpaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUW IUIAHUPOBATh M BBINOJIHATH XUMHYCCKHUM
AKCIIEPUMEHT (TIPEeBpaIlleHHs] OpraHUYECKUX BEIIECTB MPHU HArPEeBaHUH, MTOTYUYCHHE
STUJIEHA M U3Yy4YEHHE €ro CBOWMCTB, KA4YE€CTBEHHbIC pEaKIMU OPraHuYECKHUX
BEILIECTB, JIeHAaTypalus OEJIKOB NMpPH HarpeBaHUU, I[BETHBIC pPEaKIMUu OEIKOB) B
COOTBETCTBHUM C TMPaBWJIAMH TEXHUKH O€30MAaCHOCTH TIpH OOpaIlleHUUu C
BCIIECTBAMU M JIaOOPATOPHBIM O0OPYJIOBAaHUEM, TIPEACTABIATH PE3yJbTATh



XUMUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIINX
peakuuii 1 GopMyJIUpOBaTH BEIBO/BI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUM KPUTUUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaEMYyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
uHdopmaruu, MHTEpHET U ApyTHX);

chOPMHUPOBAHHOCT,  YMEHHMH  coONIOAaTh  MpaBWia  IKOJIOTHYECKHU
1eaecooOpa3Horo TMOBEASHUsT B OBITY W TPYJAOBOM JACATEILHOCTH B LEIAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKpYKAroUIed MPUPOAHOM Cpeibl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBUSI Ha JKHUBBIE OPraHU3MBI OMNPEIEIEHHBIX OPraHUYECKHUX
BCILIECTB, MOHMMas cMbIch Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W MPENOTBPAIICHUS WX BPEIHOIO BO3JACHUCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIs 00y4YaroIIuXcsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHUM;

JUISL  CIENBIX M CIA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nins 3anucu XuMUYECKUuX

dbopmy.

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOIas M HeopraHudeckas
XUMUSD» OTPakKaKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYCCKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpPa, POJH XHUMHUH B TIO3HAHUW SIBJICHUU
npuposibl, B  (OPMUPOBAHWM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JJIsI pEIICHHs TPAKTUUECKUX 3a/1au
¥ JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIINEHHUS K CBOEMY 3J0POBBIO U MPHUPOJTHOU
cpene;

BJIAJICHUEC  CUCTEMON  XMMHUYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIIUE TOHATUS (XMMHUYECKHM 3JIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsl CBS3b
(KoBaJIeHTHAs1, MOHHAs, METaJUTMYECKas, BOAOPO/IHAS ), KpUCTAJUIMYECKas pelieTka,
TANBl ~ XUMUYECKUX  PEAKIMUH, PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
3JIEKTPOJINTUYECKAsA JAUCCOLMAIMS, OKHCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJEKTPOJIUTUYECKON Aucconranuu, nepuoauueckun 3akoH [[. M. Menpaeneesa,
3aKOH COXPaHECHUs MAacChl BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILLICHUS SHEPIUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PAKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,



COCTaBe, MOJIy4YeHUH U 0€30MacCHOM MCIOJIb30BAaHUU BAXKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOM I€ITEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC MPU3HAKU TOHATHIMA,
YCTaHABIIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME MOHATHS HPHU
ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHUYECKYI0 CUMBOJIHKY JJIS
cocTaBiieHUs: (QopMya  BEIIECTB M  YpPaBHCHUN  XHUMHYECKUX  PEAKIIUMH,
cucrematudeckyto HoMeHkIaTypy (IUPAC) u TpuBUaibHbIe HA3BaHUS OTACIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, yIJIEKUCIBIM Tra3, aMMHaK, ramcéHas
U3BECTh, HETALIEHAs] U3BECTh, TUTHEBAS COAQ, TUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUN ONPEENISITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XMMHUYECKUX AJIEMEHTOB B COCIUHEHUSIX PA3JIMYHOTO COCTABA, BUJ XWMHUYECKOM
CBsI3U (KOBAJEHTHAs, MOHHAsI, METAJUINYECKasi, BOJIOPO/IHAS]) B COCIUHEHUSX, THUII
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasi,
VMOHHAsA, METAJUIMYECKAs ), XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COC/IMHCHMU;

c(hOpMUPOBAHHOCTH YMEHUH YCTAHABJIUBATh MPUHAIICKHOCTh
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K OMPEACIEHHOMY KIIacCy/TpyIie
COEAMHEHUN (MPOCThIE BEHIECTBA — METAJJIl U HEMETAJIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI pacCKpBIBaTh CMBICI MEPUOIUYECKOro 3akoHa [l.
N. MeHnaeneeBa u IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, 0OBICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (DYHKITNH;

c(OPMHUPOBAHHOCTh yMEHUN XapaKTepU30BaTh DJIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB |—4 mnepuonoB Ilepmonnueckoil cCuCTEMBI
xumuueckux ayemeHtoB JI. M. MeHneneeBa, MCHOJIb3ysl TMOHATUS «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHMY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUUYECKHX JJIEMEHTOB M UX COCIUHEHHU
110 Ieproaam u rpynnaM llepuoanueckon cucremMsl XuMUIeCKUX deMeHToB [l. W.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKUE CBOWCTBA HEOPraHWYECKHX  BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MIOATBEPKAATh CYLIECTBOBAHUE T'E€HETUYECKOW CBSA3M MEXIY HEOPraHUYECKUMHU
BEIIIECTBAMU C IIOMOILBIO YPABHEHUH COOTBETCTBYIOLIUX XMMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DUIIMPOBATh XUMUUYECKUE PEAKIUU IO
pa3IMuHBIM TPU3HAKAM (YUCITY M COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
b dexTy peakiuy, U3MEHCHHUIO CTETICHEeW OKHCIICHHUS 3JIEMEHTOB, O0OpaTHMMOCTH
peaKuu, y4acTUIO KaTaau3aTopa);



c(hOPMHUPOBAHHOCTh YMEHHI COCTaBISATH YPABHEHHS PEAKIMN pazIUIHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEAKIIU HOHHOTO 0OMEHA, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHWUW TMPOBOJWUTH PEAKIIUH, IOATBEPKIAIONTUE
KAUEeCTBEHHBI COCTAaB pPa3JMYHbIX HEOPTraHUYECKUX BEIIECTB, PAcClO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PAaCTBOpPAX HEOPraHUYECKUX
BCILIECCTB;

chOpPMUPOBAHHOCTh YMEHUW  pacCKpbIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMi MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATUX PEaKIUM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKkIuy OT pa3InyHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'0 PaBHOBECHUS
B 3aBUCHMOCTH OT BHenrHero Bo3aeictsus (mpunuui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHYECKUE MPOIIECCHI,
JekKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUsSI CEPHOM KHCIIOThI, aMMHaKa, a
Takke CcHOPMUPOBAHHOCTH MPEACTABICHHN 00 OOIIMX HAYYHBIX HPUHIUIAX H
AKOJIOTMYECKUX MPoOIIeMaxX XUMHUUECKOTO TPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C HCIOJIb30BaHUEM
TIOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IIPU XUMUYECKUX PEaKIMAX, MACChl BEIIECTBA WU 00BbEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O00BEMY OJIHOTO M3 YYACTBYIOIIUX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(P¢eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMS] MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjia MOJIb30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBWiIa OOpalieHUus ¢
BEILIECTBAMU B COOTBETCTBHHM C WHCTPYKIMSIMHU IO BBIMOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKHUX OTBITOB;

c(OPMHUPOBAHHOCTh yMEHUW ITUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (pa3JIoKEHHE TEPOKCHA BOJIOPOJia B MPUCYTCTBHHM KaTaIM3aTopa,
OTpE/ICNICHUE CpeAbl PACTBOPOB BEHIECTB C IOMOIIBIO  YHHBEPCATIHLHOIO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHUYECKOW PEaAKIUH,
peaknuy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEAKIMU Ha Cyib(par-, kapOoHAT- H
XJIOPU-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJa4d IO
TeMam «Metaiby U «HeMerannbl») B COOTBETCTBHH C MPaBWIAMHU TEXHUKH
0e30MacHOCTH NPHU OOpAILEHUHU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAaHUEM,
NpEACTaBIATh PE3YyJbTaThl XMUMHUYECKOrO JKCIEpUMEHTa B (opMe 3amucu
yYpaBHEHUN COOTBETCTBYIOIIUX pEaKIuii W (OPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MAacCOBOM
KOMMYHUKaIK, THTEepHET U apyrux);

c(hOPMHUPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWiIa  IKOJOTHYCCKU
IEJ1€CO00pa3HOTO TOBENEHUS B OBITY W TPYNOBOM JNEATEIHHOCTH B IEIAX
COXpPaHEHHUSI CBOETO 3JI0POBbS M OKPYXKAOLIEH MPUPOAHON Cpelibl, OCO3HABATh
OTIACHOCTh BO3/ICHCTBUS HA KUBBIC OPTaHU3MBbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cMbicn mokazatens [IJIK, mosicHITP Ha mOpuMepax CrnocoObl YMEHBIICHUS U
NpeAOTBPAICHUSI UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 0OyYaronmxcsi ¢ OTPAaHUYECHHBIMH BO3MOXXHOCTSIMU 3JIOPOBBSI: YMEHHUE
OPUMEHSTh 3HAaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIIETBIX M CIA0OBHUIASIIIMX OOYYalOIIMXCS: YMEHUE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucu XUMHYEeCKUX

dbopmy.

PABOYAS TIIPOI'PAMMA VYYUTBIBAET PABOYYIO ITPOI'PAMMY
BOCIIMTAHUS YEPE3 IEJEBBIE OPHUHTUPbLI PE3YJbBTATOB
BOCIIUTAHMUA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

HaumeHoBaHue pa3jiejioB u

KoanuyecTBO 4acoB

duekTpoHHbIE (LM pPOBbLIE)

Ne ni/mt Kontpoabnbl | IlpakTuuyecku
TeM MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChI
e padoThbI e padoThbI
Paznen 1. Teopernueckne 0CHOBBI OPraHUYECKO XMMUM
I N
penMeTrsfraHIquzfzon bubmuorexa I{OK: https://academy-
XMMUH. Ul CTPOCHUS
1.1 P P . 3 content.apkpro.ru/ru/catalog/04/107class=1
OpPraHUYECKUX COCTUHEHUI A. 0
M. bytneposa -
Htoro no paszneny 3
Pa3znen 2. YrieBoaopoasbl
oerne & VIIICBOODO buomuoreka I{OK: https://academy-
JIbHBIC YTJICB bl —
2.1 pedl Y AOPOA 2 content.apkpro.ru/ru/catalog/04/107class=1
AJIKAHBI
0
Hemnere & VIICBOIODO bubnuorexa I{OK: https://academy-
v JIbHBIC YTJICB bI:
2.2 pedl Y AOPOA 6 1 content.apkpro.ru/ru/catalog/04/10?class=1
QJIKCHBI, AJIKaTUCHBI, aJTIKUHBI 0
bu6nuoreka LIOK: https://academy-
2.3 ApoMaTH4ecKue yriieBOAOPOIbI 2 content.apkpro.ru/ru/catalog/04/10?class=1
0
[IpupoiHbIE ICTOUYHUKHI bubnmnoreka [{OK: https://academy-
24 YTIEBOIOPOIOB U UX 3 1 content.apkpro.ru/ru/catalog/04/10?class=1
nepepaboTKa 0
Uroro no pazgeny 13



https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10

Paznen 3. Kuciopoacoaepskanue opranndeckue coeJMHeHUs

bubmuorexa [{OK: https://academy-

3.1 Crmptel. Denou 3 content.apkpro.ru/ru/catalog/04/10?class=1
0
e KanGoHOBLLe bu6nuoreka LIOK: https://academy-
bJIETHIBL. HOBEI
3.2 HBACTHA P 7 1 content.apkpro.ru/ru/catalog/04/10?class=1
KHACHOTHL. CII0KHBIE d(HUPHI 0
bu6nuoreka LIOK: https://academy-
3.3 YriaeBoasl 3 2 content.apkpro.ru/ru/catalog/04/10?class=1
0
Uroro no pazgeny 13

Pasnen 4. A3oTcoaepxkanye opraHudecKne coeMHeHus

AMHHEL AMUHOKHCIOTH bubnuoreka [{OK: https://academy-
4.1 ' ’ 3 content.apkpro.ru/ru/catalog/04/10?class=1

b
EIKU 0

Uroro no pazgeny 3

Paspnen 5. BeicokoMoOJIeKy I pHBIE COeAUHEHNUSA

Inacryacest, Kayayxu. bu6nuoreka LIOK: https://academy-

5.1 2 content.apkpro.ru/ru/catalog/04/10?class=1
BomnokHa

0
Pa3znea 6. TeopeTuyeckue OCHOBbBI XUMHH

CrpoeHue aToMOB.
[Tepuonnueckuii 3aKOH 1 bubnuoreka [{OK: https://academy-

1.1 [Tepnonnueckas cucrtema 3 content.apkpro.ru/ru/catalog/04/11?class=1
XHMHUYECKUX djieMeHToB /I, M. 1
MenneneeBa



https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/10?class=10
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11

CrtpoeHue BelecTna.

but6mmoreka I{OK: https://academy-

1.2 4 content.apkpro.ru/ru/catalog/04/11?class=1
MHoroo6pasue BelecTB :
bu6mmoreka LIOK: https://academy-
1.3 XUMHYECKUE PEAKITUN 6 content.apkpro.ru/ru/catalog/04/117class=1
1
Htoro no paszneny 13
Paznen 7. Heoprannueckasi Xummusi
bubmuorexa I{OK: https://academy-
2.1 Merauisl 6 content.apkpro.ru/ru/catalog/04/11?class=1
1
bubmuorexa I{OK: https://academy-
2.2 HemeTtaiuisl 9 content.apkpro.ru/ru/catalog/04/11?class=1
1
C « bu6nuoreka LIOK: https://academy-
2.3 BASH HEOpramieciin 1 2 content.apkpro.ru/ru/catalog/04/11?class=1
OpPraHUYeCKHX BEIICCTB ]
Wroro no pazaeny 17
Pa3gea 8. Xumus v :Ku3HbL
bu6nuoreka LIOK: https://academy-
3.1 XUMUS U )KU3HD 4 content.apkpro.ru/ru/catalog/04/11?class=1
1
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11
https://academy-content.apkpro.ru/ru/catalog/04/11?class=11

IHOYPOYHOE INVTAHUPOBAHUE

10 KUIIACC
KoandecTBo 4acoB JlaTta
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrtpoabusl | Ilpakruueckn | H3YyYeHH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
e padoThbI e padoThbI b

[IpenmeTt oprannyeckoit
XUMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAUCHHUE.

but6mmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/a9f3d191

-Sele-4e24-ac02-efb16fa49f6a

Teopust ctpoenus
OPraHUYEeCKUX COCTUHEHUHN
A. M. bytneposa, e€

but6mmoreka [{OK https://academy-

2 OCHOBHBIE ITOJIOKCHHUS. 1 content.apkpro.ru/ru/lesson/c935a58¢
JlaGopaTopuslit onbIT Nel. -ab0e-4¢c59-9dcf-20517ae4b52e
"MonenrpoBaHUE MOJIEKYJI
OpraHWYEeCKHUX BEIECTB".

[TpencraBnenue o
KIaccupuKanuu
OpraHUYEeCKHUX BEILECTB. bu6nmoreka [{OK https://academy-

3 Homenknarypa 1 content.apkpro.ru/ru/lesson/726ee099
(cucremaruveckas) u -e1a9-410f-b8be-b4cb58%acadl
TPHUBHAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEIICCTB.

AJKaHBI: COCTaB H bu6mmoreka [{OK https://academy-
CTPOCHHE, TOMOJIOTHUECKUAN content.apkpro.ru/ru/lesson/399fdd14
4 psin. JlabopaTopHBIN OTBIT 1 -4bal-48e5-a428-dae10d492cbe ;

Neo2. "KauecTBeHHOE
ompeneseHue yriaepoaa u

https://academy-
content.apkpro.ru/ru/lesson/258ddc06



https://academy-content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

BOJIOPO/Ia B OPTraHUYECKUX
BelrecTBax'.

-ec23-473c-b3d7-ed82fcaddd02

Merad u 3TaH —

bu6moreka IIOK https://academy-

5 npocTeume content.apkpro.ru/ru/lesson/b632e¢242
MIPEACTABUTENH AJIKAaHOB. -6¢13-4a9b-a74f-1ea33dblcdbc
AJIKEHEL COCTAB I bu6mmoreka I{OK https://academy-

6 ctpoeHe, croiicTsa content.apkpro.ru/ru/lesson/4038171e

’ ' -4158-4bd1-ae98-18dc1cfb9399
OTUIIEH U MIPONUIIEH — bubmuoreka [{OK https://academy-

7 npocTentme content.apkpro.ru/ru/lesson/05ab5925
MPEICTaBUTENN AJTKEHOB. -ba8e-499e-840b-70bSe8db71ae
[TpakTuueckast pabota No 1. bubmuoteka I{OK https://academy-

8 «[lomyuenue TuIeHa U content.apkpro.ru/ru/lesson/53c¢d2379
U3y4eHHE €ro CBOKCTBY. -2a45-43b1-9f67-7ebcdaf03cel
Ankanuensl. byraguen-1,3
u MeTunoyTaauen-1,3.

Honysere bu6mmoreka I{OK https://academy-

9 CHHTETITICECKOTO Kayqylfa 1 content.apkpro.ru/ru/lesson/6d123393
pesiiibt. JlaboparopHEit -6£08-4b9f-ae01-a983b95b854a
onbIT Ne3. "O3HakomMIIeHHE
¢ oOpasmamu riacTmacce,

Kay4yKOB U PE3UHBI".
AJIKWHBI: COCTaB B
0COOEHHOCTH CTPOCHHSI, bubnuoteka [{OK https://academy-

10 TOMOJIOTHUYECKHUH PSI. content.apkpro.ru/ru/lesson/05¢9a929
AnleTHIIeH — MPOCTEHIIHIA -6741-4d7¢-84b5-009292468356
NPEJICTaBUTEIb AJIKHHOB.

11 Brruucnenus mo ypaBHEHHUIO bubnuoteka [{OK https://academy-



https://academy-content.apkpro.ru/ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/ru/lesson/b632e242-6c13-4a9b-a74f-1ea33db1c4bc
https://academy-content.apkpro.ru/ru/lesson/b632e242-6c13-4a9b-a74f-1ea33db1c4bc
https://academy-content.apkpro.ru/ru/lesson/b632e242-6c13-4a9b-a74f-1ea33db1c4bc
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

XUMHUYECKOU PEaKIrH.
Onpenenenue
MOJIEKYJISIPHOH (pOPMYIIBI
OpPraHUYECKOIo BEIIeCTBA
10 MacCOBBIM JIOJISIM
aTOMOB XMMHUYECKHUX
AJIEMEHTOB.

content.apkpro.ru/ru/lesson/7dada027

-8448-418f-b416-fbaledd4ab6d

ApeHbl: 6EH30J1 U TOTYOII.

bu6nmoreka L{OK https://academy-

12 ToKCHYHOCTE apetob. content.apkpro.ru/ru/lesson/d86d7d00
-d5b4-491d-aded-c3ddal9feef4d
['eneTnyeckas CBS3b
YIJE€BOAOPOIOB,
TPHHAMTIENALIX K bu6mmoreka I{OK https://academy-
13 JP&E:%I:;T;I;&H?;Z?E:T. Ned content.apkpro.ru/ru/lesson/98589908
o -334-467¢c-b31¢c-0eae832d09b0
"MonenrpoBaHuE MOJIEKYJ
YTIEBOJAOPOAOB U
rajoreHONnpoOnu3BOAHBIX".
IIpupoaHBIE HCTOYHUKH
YTJIEBOJIOPOIOB: bu6mmoreka [{OK https://academy-
14 MIPUPOJIHBIN ra3 U MOIMyTHHIE content.apkpro.ru/ru/lesson/f52df36d-
HedTsHBIC Ta3bl, HEPTH U 3261-45cb-814e-8841221221d1
MPOIYKTHI €€ mepepadoTKH.
[IpupoHBIE HCTOYHUKH
YTJIEBOJIOPOIOB: but6mmoreka [{OK https://academy-
15 MIPUPOIHBIN Ta3 U MOy THBIC content.apkpro.ru/ru/lesson/6c919641
He(TsHBIC Ta3bl, HEPTH U -7956-4130-b1fd-c7e¢71db395d7
MPOIYKTHI €€ mepepadoTKH.
16 Kontponbnas pabora Nel bubnuoteka [{OK: https://academy-



https://academy-content.apkpro.ru/ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/ru/lesson/98589908-f334-467c-b31c-0eae832d09b0
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https://academy-content.apkpro.ru/ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518

o pazaeiy
«YTIEBOAOPOIBI».

content.apkpro.ru/ru/lesson/6abf1680

-4eb5-4612-8ea5-44d63cccf518

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ ¥ 3TAHOJ.

bubnunoreka LHOK https://academy-

17 Bomopoanas cBs3b. content.apkpro.ru/ru/lesson/5439¢18b
JlaGopaTtopHblii onbIT NeS. -7440-4b61-bf84-c04fa471694f
"T"'openue criuproB".

MHOroaToMHbI€ CIIUPTHI:
j;;;?;j;;?; :JS?L;%HH but6mmoreka I{OK https://academy-

18 "BaammoelicTaie content.apkpro.ru/ru/lesson/461aa9¢c8

-c0ef-4827-a8e5-d12a0bedc826
TIIUIEPUHA C THIPOKCHIOM
menu (11)".
Denox: crpocte but6mmoreka I{OK https://academy-

19 MOTICKYIIBL, (1)1/131/111 cerue content.apkpro.ru/ru/lesson/649883b8
RHUMITCCICHE CEOHCTRA, 7c5£-4f16-896e-10a2278b08F
MPUMEHEHUE.

Anpaerupl: GopMajbaeru

U aleTaabIderua. AETOH.

JlaGopaTopHslii onbIT Ne7.

"KauecTBeHHBIC peaKLUu Bubmunoreka I{OK https://academy-

20 ATBCTIIOB (OKHCTCHE content.apkpro.ru/ru/lesson/8664b319

-0ba3-4945-b076-cb7ae5858b90
aMMHUaYHBIM PaCTBOPOM
okcuja cepedpa u
ruapokcuiom meau (11)".
ORHOOCHOBHEIE bu6mmoreka IIOK https://academy-
21 HPCACILHEIC KapOOHOBBIC content.apkpro.ru/ru/lesson/b4feaa04-

KHCJIOTBI: MypaBbHHAS 1
YKCyCHasl.

3438-4b57-a3ec-ba0f9fe63c0d
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[TpakTrueckas padota Ne 2.

but6mmoreka I{OK https://academy-

22 «CBoiicTBa pacTBOpa content.apkpro.ru/ru/lesson/9834d408
YKCYCHOW KHUCIIOTBI. -386d-444a-8de3-7etba8b98cdb
CTCeagMHOBzH 11 oTIeHHOBaA bu6mmoreka [{OK https://academy-

23 Enencizniein S content.apkpro.ru/ru/lesson/71ac4312-

pea 20d4-4945-a0eb-1e59cdSf4d9f
KapOOHOBBIX KHCJIOT.
MpbU1a KaK COJIA BBICIIHX bubnnoreka I1OK https://academy-

24 KapOOHOBBIX KHUCIIOT, UX content.apkpro.ru/ru/lesson/71ac43{2-
MOIOLLIEE NEUCTBHE. a0d4-4945-a0eb-1e59cd5{4dof
Cn;m;m:e aq)enp? gzKO bubnunoreka 1IOK https://academy-
IIPOMU3BOIHBIE K HOBBIX

25 KE croT l{[H o If?, CITOMKHLIX content.apkpro.ru/ru/lesson/71ac4312-

- AP a0d4-4945-a0eb-1e59¢d5f4d9f
3¢ upoB.
X :
- iﬁ:;;;f;onm’ bubmuorexa I{OK https://academy-

26 611/)1 onomqecx,aﬂ oL content.apkpro.ru/ru/lesson/c19e6ffc-

P 7d70-46cc-a9e-ebfac27dead9
KHUPOB.
VYrieBoasl: coCTaB,
KJaccuukanms. but6mmoreka [{OK https://academy-

27 Baxnetimue content.apkpro.ru/ru/lesson/709ce43a
MIPEACTaBUTENH: TIII0KO3a, -deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxaposa.

Kpaxman u nemnronosa kak
MIPUPOIHBIC TIOJTUMEPHI. bubmuoteka [{OK https://academy-
28 JlaGopaTtopHublii ombIT Ne§. content.apkpro.ru/ru/lesson/690fbb76

"BzaumonencTaue
Kpaxmaia c iogom".

-f94a-4177-bbbe-3d3ae748f716
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Boruncnenus no ypaBHEHUIO
XUMHYECKOHN peakinu.
Onpenenenue
MOJIEKYJISIPHOM (hOpMyJIbI
OpraHMYEeCcKOro BellecTBa
10 MaCCOBBIM J10JISIM
aTOMOB XUMHUYECKUX
AIIEMEHTOB U 10 Macce
(00BEMY) MPOTYKTOB
CrOpaHHs.

Konrponsnas padora No2

o pazjaeny
«Kucnopoaconepxamue bu6mmoreka LIOK: https://academy-
29 OpraHUYEeCKHE content.apkpro.ru/ru/lesson/66a7bd94
COCTUHECHUS»/ -2bc5-4ec7-b7¢7-f1893919d25a
Bceepoccutickas
poBepoyHas padora.
OO0m1as XxapakTepuCTUKa
a30TCOJIEPIKAITUX
30 OPraHUYECKUX COETMHEHUI bu6mmoreka [JOK
/ Beepoccuiickast
poBepouHas padboTa.
AMIHEL METHIAMMH 1 but6mmoreka [{OK https://academy-
31 R content.apkpro.ru/ru/lesson/0c608a59
-4¢69-4481-839¢-9205f201b73¢
AMHHOKHCIOTEI KaK but6mmoreka [{OK https://academy-
32 amoTepHbIC OpraHuHecKHe content.apkpro.ru/ru/lesson/c2f2f3d7-

COEIMHEHHS, X
OHMOJIOrMYECKOE 3HAUCHUE.

43d1-4873-ace0-78eca6009628
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Ilentnael. benku kak
MIPUPOTHBIC
BBICOKOMOJIEKYJISIPHBIE
COECIUHECHMS.

OCHOBHBIC TTOHATHUS XUMHUHU

bu6mmoreka [{OK https://academy-

33 BBICOKOMOJICKYJISIPHBIX content.apkpro.ru/ru/lesson/45b81dac
COEIUHEHUN. -acba-440e-99e3-14c3ba78050a
(OCHOBHEIE METOZIE! CHHTE3a but6mmoreka [{OK https://academy-

34 ig::;;;?;?}iﬁ Z\I/’II;(CCH content.apkpro.ru/ru/lesson/d7681e62

] ’ -c311-48€9-935e-fb3¢59299¢91
Kay4yKH, BOJIOKHA.
XUMHYECKUH DJIEMEHT. bubnnoreka IHOK https://academy-

35 AToM. DneKkTpoHHas content.apkpro.ru/ru/lesson/20b1df2e
KOH(UTypaIys aTOMOB. -6¢e4-435b-b6dc-5155d30a45fa
[Tepronnueckuii 3aKOH U
Hepromrieckas cHerema bu6mmoreka [{OK https://academy-

36 ;Hﬁzg;zzgezzeﬁ?:;ifé content.apkpro.ru/ru/lesson/e7d48881

' o . -055d-49da-a49c-7375¢3d033e9

COBPEMEHHOM TeopHei

CTPOCHHS aTOMOB.

3aKOHOMEPHOCTH

W3MEHEHHS CBOWCTB

XHUMHUYECKHX 3JICMCHTOB U

WX COEIMHEHUM 0 Tpynnam bu6nmoreka [{OK https://academy-
37 U iepuojaM. 3HaueHue content.apkpro.ru/ru/lesson/9559dcdb

MEPUOINYECKOTO 3aKOHA U
CUCTCMBbI XUMHNUYCCKHUX
anemenTtoB 1.
MenpeneeBa B pa3BUTHH

-3b1b-4e38-b698-ecb74d1daade
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HayKH.

CrpoeHue BeniecTna.
XuMuyeckas CBSI3b, €&

bu6moreka IHOK https://academy-

38 BUJIbI; MEXaHU3MBI content.apkpro.ru/ru/lesson/2859ec(02
00pa3zoBaHus KOBaJECHTHOM -8ecd-4¢d8-8531-edad962608fb
cBs3u. BogopoHas CBs3b.

BaneHntHoCTb.
2::§Zg EOOTEPI:;ZT;;;HOCTB' bubmmoreka LIOK https://academy-
39 BetriecTBa MOTICKYIPHOTO 1 content.apkpro.ru/ru/lesson/12bfc348
-007£-4796-bcda-180fc6b720fe
HEMOJICKYJISIPHOTO
CTpOCHHUSI.
[TonsiTue 0 IUCTIEPCHBIX
cucteMax. VIcTHHHBIE U
KMO;I:COOP:;I;B;EE}?ZT;;ZZM 5 bubmuoteka I{OK https://academy-
40 pacTsope, Brrucienus ¢ content.apkpro.ru/ru/lesson/8ae38be6
-e06f-4fae-9729-699031091968
HCITOJIb30BAHUEM ITOHSTHS
""MaccoBast 10715
pacTBOpEHHOTO BemiecTna'.
Knaccudukanus u
HOMCHKJIATypa
HEOPTaHHYECKUX bu6mmoreka [{OK https://academy-

41 coeauHeHMM. [ 'eHeTHYCCKas content.apkpro.ru/ru/lesson/75637222
CBSI3b HEOPraHMYECKHUX -d397-4bla-810a-cc7bca9e8alc
BEIICCTB, Pa3IMYHbIX
KJIaCCOB.

4 Knaccudukamms bubnuoteka [{OK https://academy-

XUMHUYECKUX PEAKIUi B

content.apkpro.ru/ru/lesson/a9c9a61le
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HEOPraHUYECKON 1
OPraHUYEeCKONM XUMHUH.
3aKOH COXpaHEHUs MacChl
BEIIECTB; 3aKOH COXPAaHECHUS
Y NIPEBPALLECHUS SHEPTUU
[P XUMHYECKUX PEAKIUSX.
Breraucnenus 1o
YPaBHEHUSIM XUMUYECKUX
pEeaKIuii, B TOM YHCIIE
TEPMOXUMHYECKUE PACUETHI.

-e387-4ffe-bctb-aca9c¢7241b21

CKOpOCTh peaKIuu.

bu6moreka I{OK https://academy-
content.apkpro.ru/ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655;

43 00 )
andjt?el\gifepe:;:::ecm https://academy-
p ' content.apkpro.ru/ru/lesson/0e41e568
-0a2b-4605-bb92-35d1ab69{9ba
[IpakTuueckas pabora Ne 1.
44 «BnusiHEE pa3TMYHBIX BuGmorexa LIOK
(hakTOpOB HA CKOPOCTh
XUMHUYECKON PEaKIUumy.
DNEeKTpOUTHYECKAs bubnuoteka [{OK https://academy-
mucconuanus. [loasarue o content.apkpro.ru/ru/lesson/e2b3e2ce
BOJIOPOJHOM ITOKa3aTese -c781-40be-bb00-fab86263617¢;
(pH) pactBopa. Peakuun https://academy-
45 noHHoOro oomeHa. ['maponus content.apkpro.ru/ru/lesson/847d1752

OpFaHI/I‘-IGCKI/IX n
HeOpFaHI/I‘-IGCKI/IX BCIICCTB.
JlabopaTtopusbiit onibIT Nel.
"I[IpoBenenue peakuuia

-151b-4501-8390-f2964916¢913 ;
https://academy-
content.apkpro.ru/ru/lesson/237cdb54
-2787-4817-8330-6€027b075645
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https://academy-content.apkpro.ru/ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.apkpro.ru/ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.apkpro.ru/ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.apkpro.ru/ru/lesson/237cdb54-2787-4817-8330-6e027b075645

HOHHOI'0 oOMeHa".
JlaGopaTopHbIii onibIT Ne2.
"OnpeneneHue cpebl
pacTBOPOB BELIECTB C
MIOMOIIIbI0 YHUBEPCAIBHOTO

uHauKatopa'.
OKUCIHTENEHO- bubmuoteka I{OK https://academy-
content.apkpro.ru/ru/lesson/8f219cef-
BOCCTAHOBMTCILHBIC 7a8a-44d5-b58a-b3d1b2eeb237;
46 peakuuu. [loustue 06
AJIEKTPOJIM3E PACILIIaBOB U https://academy-
PACTBOPOB COE. content.apkpro.ru/ru/lesson/32e5edc9
-cb82-414a-adSe-4f56bc7el4ed
KonTponpHas padora Nel o bubnmoreka [{OK: https://academy-
47 pazneny «TeopeTudeckue content.apkpro.ru/ru/lesson/cc14197b-
OCHOBBI XUMHUH. ada3-4ac9-al123-dadc40973c6f
#;;;g;;i:ig;iiﬁ::;: B bu6mmoreka I{OK https://academy-
content.apkpro.ru/ru/lesson/5¢33bc30
XHMHIECKHX J1EMEHTOB . -805d-41fe-bf72-860434£45f57;
48 W. MeunneneeBa u
0COOEHHOCTH CTPOEHUS hitps: acaddenny-
Y T p— content.apkpro.ru/ru/lesson/a0d5bd16
. -683e-4ale-8073-70c604€9c862
CBOMCTBA METAJLJIOB.
CruiaBbl METaJLIOB. bubnuoreka I{OK https://academy-
49 DNEeKTPOXUMHUYECCKUN PSITT content.apkpro.ru/ru/lesson/5cb78fa0-
HaNpsHKEHUH METaljIoB. e8c1-4d12-9551-4¢c93fdc1342¢
XHMHI{UGCKHG cponctBa bu6mmoreka IIOK https://academy-
50 BKHCHIIIX METAILIOB content.apkpro.ru/ru/lesson/652d0bb8

(HaTpwuii, KU, KaJIBIIUH,
MarHui, aJJFlOMAHAN) U UX

-5e5a-43bb-9198-e0ct82ff1d75



https://academy-content.apkpro.ru/ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.apkpro.ru/ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.apkpro.ru/ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.apkpro.ru/ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.apkpro.ru/ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.apkpro.ru/ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/ru/lesson/5cb78fa0-e8c1-4d12-9551-4c93fdc1342c
https://academy-content.apkpro.ru/ru/lesson/5cb78fa0-e8c1-4d12-9551-4c93fdc1342c
https://academy-content.apkpro.ru/ru/lesson/5cb78fa0-e8c1-4d12-9551-4c93fdc1342c
https://academy-content.apkpro.ru/ru/lesson/652d0bb8-5e5a-43bb-9f98-e0cf82ff1d75
https://academy-content.apkpro.ru/ru/lesson/652d0bb8-5e5a-43bb-9f98-e0cf82ff1d75
https://academy-content.apkpro.ru/ru/lesson/652d0bb8-5e5a-43bb-9f98-e0cf82ff1d75

COCTMHEHUH.
JlaGopaTopHbIii onibIT Ne3.
"B3aumMoneiicTBue
TUAPOKCH]IA AJTFOMUHHUS C
pacTBOpamMu KUCIOT U
meyouei”.

XHUMHYECKHE CBOMCTBA
XpoMa, MEJIU U UX
coequHeHMi. BrrunciaeHue
Macchl (00BEMa, KOoTMIecTBa
BEILIECTBA) MPOJAYKTA

bu6moreka I{OK https://academy-

51 PEAKILII, CCTH OTHO U3 content.apkpro.ru/ru/lesson/1be736¢4
’ -91b9-473e-b851-dfdbd1875faa
BEIIIECTB JIAHO B BHJE
pacTBoOpa € ONpeIeNEHHOM
MacCOBOU JoyeH
PacTBOPEHHOTO BEIIECTBA.
XUMHYecKHne CBOMCTBA
[HHEE, }Keﬂf 34 HHx bu6mmoreka I{OK https://academy-
52 3:1(;6611/1};};1/1& . 4 content.apkpro.ru/ru/lesson/fdfablcc-
PATOPHAIlH OMBIT Nod. 83f5-43e4-9c93-daffa78669de
"KauecTBeHHbIE peakuu Ha
KaTHOHBI METaJIJIoB".
{g::iii;icmg padora Ne 2. bubmuoteka I{OK https://academy-
53 SKCTIEpHMEHTATLHBIX 32784 content.apkpro.ru/ru/lesson/6545ec44
-34¢5-4316-826b-a648d7d6fef7
no Teme «MeTtamis»".
Hemeramnibl, X MOJI0XKEHUE bu6mmoreka I{OK https://academy-
54 B [lepuoanueckoii cucreme content.apkpro.ru/ru/lesson/2390b&83e

XHUMHUYCCKUX 3JICMCHTOB I[

-2935-4¢96-bd3a-25f26d9¢1139



https://academy-content.apkpro.ru/ru/lesson/1be736c4-9fb9-473e-b851-dfdbd1875faa
https://academy-content.apkpro.ru/ru/lesson/1be736c4-9fb9-473e-b851-dfdbd1875faa
https://academy-content.apkpro.ru/ru/lesson/1be736c4-9fb9-473e-b851-dfdbd1875faa
https://academy-content.apkpro.ru/ru/lesson/fdfab1cc-83f5-43e4-9c93-daffa78669de
https://academy-content.apkpro.ru/ru/lesson/fdfab1cc-83f5-43e4-9c93-daffa78669de
https://academy-content.apkpro.ru/ru/lesson/fdfab1cc-83f5-43e4-9c93-daffa78669de
https://academy-content.apkpro.ru/ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://academy-content.apkpro.ru/ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://academy-content.apkpro.ru/ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://academy-content.apkpro.ru/ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139

. MenneneeBa u
0COOEHHOCTH CTPOECHUS
aTOMOB.

®u3nYEeCKre CBOKMCTBA
HEMETAJUIOB. AJUIOTpONUs

bu6mmoreka [{OK https://academy-

55 HEMETAJIJIOB (Ha MpuMepe content.apkpro.ru/ru/lesson/d5b93cf4

KHCJIOpoJia, cepsl, hochopa -36df-474d-8680-6a24c4cS5a342

U YIJIeposa).

XHUMHUYECKHE CBOMCTBA but6mmoreka I{OK https://academy-
56 raJIOr€HOB, CEPhI M MX content.apkpro.ru/ru/lesson/4a7582¢7

COCIHEHUIA. -26¢-44b1-8055-d914eal212db

XuMHYECKHE CBOHCTBA bubnnoreka IHOK https://academy-
57 asorta, ¢pocdopa u ux content.apkpro.ru/ru/lesson/4cfcced8-

COEIHEHUI. 41ec-4739-9c35-datbelb34cba

XuUMHUYECKHe CBOMCTBA but6moreka I{OK https://academy-
58 yIJIepoaa, KpeMHHS U X content.apkpro.ru/ru/lesson/ac7d37c3

COEINHEHNIA. -60aa-4823-908b-78e9b22afd75

[IpuMeHeHne BaKHEUIINX

HEMETAJJIOB B UX

COCTMHEHMUI. bubnnoreka IHOK https://academy-
59 JlaGopaTopHbIit onibIT NeS. content.apkpro.ru/ru/lesson/d5d51b25

"KadecTBeHHBIE peaKIuy Ha -36be-4fe6-9648-ab292145fcd

AHMOHBI ¥ KATHOH

aMMoOHus".

Obobmenne n . but6mmoreka I{OK https://academy-
60 CHOTEMATHSALILT SHAHMIH 1O content.apkpro.ru/ru/lesson/7e3db04d

teme «Hemeramiey.
Briuucnenns no

-7631-49¢8-95e9-e2bdas50ec355



https://academy-content.apkpro.ru/ru/lesson/d5b93cf4-36df-474d-8680-6a24c4c5a342
https://academy-content.apkpro.ru/ru/lesson/d5b93cf4-36df-474d-8680-6a24c4c5a342
https://academy-content.apkpro.ru/ru/lesson/d5b93cf4-36df-474d-8680-6a24c4c5a342
https://academy-content.apkpro.ru/ru/lesson/4a7582e7-f26c-44b1-8055-d9f4ea1212db
https://academy-content.apkpro.ru/ru/lesson/4a7582e7-f26c-44b1-8055-d9f4ea1212db
https://academy-content.apkpro.ru/ru/lesson/4a7582e7-f26c-44b1-8055-d9f4ea1212db
https://academy-content.apkpro.ru/ru/lesson/4cfcced8-41ec-4739-9c35-dafbe1b34cba
https://academy-content.apkpro.ru/ru/lesson/4cfcced8-41ec-4739-9c35-dafbe1b34cba
https://academy-content.apkpro.ru/ru/lesson/4cfcced8-41ec-4739-9c35-dafbe1b34cba
https://academy-content.apkpro.ru/ru/lesson/ac7d37c3-60aa-4823-908b-78e9b22afd75
https://academy-content.apkpro.ru/ru/lesson/ac7d37c3-60aa-4823-908b-78e9b22afd75
https://academy-content.apkpro.ru/ru/lesson/ac7d37c3-60aa-4823-908b-78e9b22afd75
https://academy-content.apkpro.ru/ru/lesson/d5d51b25-36be-4fe6-9648-ab2f92145fcd
https://academy-content.apkpro.ru/ru/lesson/d5d51b25-36be-4fe6-9648-ab2f92145fcd
https://academy-content.apkpro.ru/ru/lesson/d5d51b25-36be-4fe6-9648-ab2f92145fcd
https://academy-content.apkpro.ru/ru/lesson/7e3db04d-763f-49c8-95e9-e2bda50ec355
https://academy-content.apkpro.ru/ru/lesson/7e3db04d-763f-49c8-95e9-e2bda50ec355
https://academy-content.apkpro.ru/ru/lesson/7e3db04d-763f-49c8-95e9-e2bda50ec355

YpPaBHEHHUSM XUMHUYECKUX
peakuuii u
TEPMOXHUMHUYECKHUE PACUETHI.
Brruucnenue maccel
(oOBéMa, KoMUecTBa
BEILIECTBA) MPOJTYKTOB
peakInu, eclid OJHO U3
BEILIECTB UMEET MPUMECH.

Konrtponsnas padora Ne2 o

bu6mmoreka LIOK: https://academy-

61 TeMaM «MeTtaJuibly U content.apkpro.ru/ru/lesson/c8f3f473-
«HemeTaiuiby 3cfa-4e2e-b3e5-31444e37e62¢
H}E) akruricckas pabora Ne 3. bubmuoteka I{OK https://academy-
62 «K:H;eHHee . sana content.apkpro.ru/ru/lesson/7¢19b0ba
TICPHUMCHTAJIBHBIX q
JKeHepy 3ol -7815-4db3-86f4-d0ac5b740b3b
no teMme "Hemerauisr"y.
He(;praHH‘;eCKI:(e " bubmuoreka I{OK https://academy-
63 IO{F; FO HIZ%C ;z( :CHOTH' content.apkpro.ru/ru/lesson/6515075¢
TaHNY He u
P -2553-414e-a602-2fe6c2017543
OpFaHI/IqGCKI/Ie OCHOBaHUI.
AmodorepHbie
HEOp raHquCKHe " bu6mmoreka I{OK https://academy-
64 lclp FAHITHCECKHE COCIUHCHIT content.apkpro.ru/ru/lesson/34dad372
CHETIHECKA CBASL -60c2-4622-b5fe-e3e21dd6c384
HeOpFaHI/I‘IGCKI/IX %1
OpFaHHIIeCKI/IX BCIICCTB.
P
O/Tb XHMHH BUO Occneuerm bu6mmoreka IIOK https://academy-
65 SKOIOTHHCCKOH, content.apkpro.ru/ru/lesson/984da7aa

SHEPreTUYECKON U MUILEBOMN
0€301acCHOCTH, Pa3BUTHHU

-2bdd-44e2-b62¢-8089646fdbbd



https://academy-content.apkpro.ru/ru/lesson/c8f3f473-3cfa-4e2e-b3e5-31444e37e62e
https://academy-content.apkpro.ru/ru/lesson/c8f3f473-3cfa-4e2e-b3e5-31444e37e62e
https://academy-content.apkpro.ru/ru/lesson/c8f3f473-3cfa-4e2e-b3e5-31444e37e62e
https://academy-content.apkpro.ru/ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.apkpro.ru/ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.apkpro.ru/ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.apkpro.ru/ru/lesson/65f5075c-2553-414e-a602-2fe6c2017543
https://academy-content.apkpro.ru/ru/lesson/65f5075c-2553-414e-a602-2fe6c2017543
https://academy-content.apkpro.ru/ru/lesson/65f5075c-2553-414e-a602-2fe6c2017543
https://academy-content.apkpro.ru/ru/lesson/34dad372-60c2-4622-b5fe-e3e21dd6c384
https://academy-content.apkpro.ru/ru/lesson/34dad372-60c2-4622-b5fe-e3e21dd6c384
https://academy-content.apkpro.ru/ru/lesson/34dad372-60c2-4622-b5fe-e3e21dd6c384
https://academy-content.apkpro.ru/ru/lesson/984da7aa-2bdd-44e2-b62c-8089646fdbbd
https://academy-content.apkpro.ru/ru/lesson/984da7aa-2bdd-44e2-b62c-8089646fdbbd
https://academy-content.apkpro.ru/ru/lesson/984da7aa-2bdd-44e2-b62c-8089646fdbbd

MeIuIMHEL Torosas
KOHTpPOJIbHAsI paboTa

[IpencraBnenust 06 0OMUX
HAayYHBIX IIPpUHOUIIAX

bubnunoreka LHOK https://academy-

66 MIPOMBIIIIICHHOTO 1 content.apkpro.ru/ru/lesson/f5999557
MOJTYYEHHUST BAXKHEHIIINX -18c8-4853-83a0-588bf830407a
BEIICCTB.

UetoBeK B MIDE BELIECTS I bubnnoreka I1OK https://academy-

67 MaTEpHAIOB. 1 content.apkpro.ru/ru/lesson/96aa0112

-d757-40cb-b086-4ftb3717aa40
Xitmis 1 310pOBbe bu6mmoreka IIOK https://academy-
68 HCITOBCKA. 1 content.apkpro.ru/ru/lesson/18a74884
-fa8d-45fe-9dd2-c35bd61cc302
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://academy-content.apkpro.ru/ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://academy-content.apkpro.ru/ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://academy-content.apkpro.ru/ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://academy-content.apkpro.ru/ru/lesson/96aa0112-d757-40cb-b086-4ffb3717aa40
https://academy-content.apkpro.ru/ru/lesson/96aa0112-d757-40cb-b086-4ffb3717aa40
https://academy-content.apkpro.ru/ru/lesson/96aa0112-d757-40cb-b086-4ffb3717aa40
https://academy-content.apkpro.ru/ru/lesson/18a74884-fa8d-45fe-9dd2-c35bd61cc302
https://academy-content.apkpro.ru/ru/lesson/18a74884-fa8d-45fe-9dd2-c35bd61cc302
https://academy-content.apkpro.ru/ru/lesson/18a74884-fa8d-45fe-9dd2-c35bd61cc302

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOMH OBPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
nposepsi
e€Moro
pe3yJbT
ara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHEro o01ero 06pa3oBaHusA

1 TeOpCTI/IquKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHU

ChopmupoBaHHOCTH  TMPENCTABICHHA O XHUMHYECKOH COCTaBISIOLIEH
€CTECTBEHHOHAYYHON KapTUHbl MHpPA, POJU XUMHUU B IMO3HAHUU SIBJIICHUU
L1 npuponbl, B (OPMUPOBAHMM MBIIUIEHUSI U KYJbTYpbl JIMYHOCTH, €&
' (YyHKIIMOHATBEHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS TPAKTUUECKUX
3aa4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U

MIPUPOJIHOI cperie

Bnanenune  cucreMol — XMMUYECKUMX  3HAHHUM, KOTOpas  BKIIKOYAET:
OCHOBOIOJIATraloI1e HIOHATHSA (Monekyna, BaJICHTHOCTb,
AIIEKTPOOTPHULIATETILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIepOIHBIN CKeNeT, (QyHKIIMOHAIbHAS
rpynna, paaukai, HW30MepHsi, U30MEpbl, TOMOJIOTMUECKUN Psijl, TOMOJIOTH,
YIIE€BOAOPOABI, KUCIOPOJI- U a30TCOJIEpKAIUe COCAUHEHUS, ONOIOTHYECKU
1.2 aKTHUBHbIE BeulecTBa (YIJIEBOBI, JKUPBI, OEJIKH), MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI
(Teopusi XUMHUYECKOTO CTPOEHUs opraHuueckux semiects A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJINYECKHUH S3bIK XUMUH, (DAKTOIOTUYECKHUE CBEICHUS
O CBOMCTBax, coOCTaBe, MOJy4eHHMHM U O€30MacHOM HCIOJIb30BaHUU
BAXHEHIIMX HEOPraHMYECKUX U OpPraHMYECKUX BEUIECTB B OBITY U

HpaKTquCKOﬁ ACATCIIbHOCTH 4YCJIIOBCKA

ChopMupoBaHHOCTH YMEHUH BBISBIATH XapaKTepHbIE NMPU3HAKU TOHSITHH,
13 YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIIUE MOHATHUS
IIPY  ONHCAaHUU COCTaBa, CTPOCHUS W MPEBPALEHUH OpPraHUYECKHX

COEIMHEHUI

c(OPMHPOBAHHOCTh YMEHHUH HCIOJIb30BATH XMMHUYECKYIO CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKPAILIEHHOMN)
1.4 dopMya OpraHMYEeCKHX BEUIECTB M YypPaBHCHHH XUMHUYECKUX pEaKLui,

H3TO0TaBJIMBAaTb MOACIIN MOJICKYJI OPraHUYCCKHUX BCHICCTB IS WUIUIFOCTPALUU

HUX XUMHUYCCKOI'0O U IPOCTPAaHCTBCHHOI'O CTPOCHUS




1.5

CdopMupoBaHHOCTh YMEHUI yCTaHABIMBATh MPHUHAJJIEKHOCTh M3YyUEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHHUIO K OMNpPEIeIEHHOMY
KJaccy (rpymre) coequHeHui (yriaeBOA0POIbl, KUCIOPO U a30TCOACpKAIINE
COEJIMHEHUS, BHICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTh UM Ha3BaHUS I10

cucreMarnueckoir HomeHkiarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTL YMCEHUA OHNpCACIATb BHIbL XMMHUYECKOM CBS3M B

OpPraHUYECKUX COSAMHEHUSX (OJUHApPHBIE U KpaTHbIE)

1.6

CdopMUpOBaHHOCTh YMEHHS MPUMEHSATH: MOJOXKEHUS TEOPHUH CTPOCHUS
oprannyeckux BemecTB A.M. bytiepoBa mjis OOBSICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MacChl

BCIICCTB

VYraeBonopoasl. Kucioponcoaepkaiiue u a3oTcoaepiKaliue OpraHudecKue

COCAMHCHUS. BBICOKOMOJICKYHHPHLIG COCIUHCHUA

2.1

CdopMHUpPOBaHHOCTH YMEHUHN TTPUBOJIUTH TPUBHAIIbHBIC HA3BAHUS OTACIIBHBIX
OpraHWYECKUX BEUIECTB (PTWIEH, NPOIUJIEH, AaleTHIIeH, ATHJICHIJIUKOIb,
rnuiepuH, (enon, Qopmanbaerun, aneTanbIeru], MypaBbUHAs KHCIOTA,
YKCyCHasl KHCIIOTa, OJIEMHOBAas KMCIJIOTA, CTEAPUHOBAs KMCIIOTA, TIIIOKO34,

bpyKTO3a, KpaxmaJl, 1eJUTH0I03a, TITHIIH)

2.2

ChopMHpOBAaHHOCT, ~ YMEHHH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
¢u3nUecKkue M XMUMHUYECKHE CBOMCTBA TUIMHMYHBIX TPEICTaBUTENICH
pa3MYHBIX KJIACCOB OpPraHUYECKUX BEIIECTB (METaH, JTaH, JTUJIEH,
MPOMUJIEH, aleTuieH, OyTaauen-1,3, metunOyraauen-1,3, 6eH307, METaHO,
ATAHOJI, ITHJICHIJIMKOJb, TJIMIICPUH, (EHOJ, aleTajableTHl, MypaBbHUHAs H
YKCyCHasi KHCJIOTBHI, TJIFOKO3a, Kpaxmaj, IeJUII003a, aMHUHOYKCYCHas

KHCJIOTA)
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ChopMupoBaHHOCTh YMEHHS WIUTIOCTPUPOBATH TEHETHUYECKYIO CBS3h MEKIY
TUNWYHBIMU IIPEACTABUTEISIMU PA3JIMYHBIX KJIACCOB OPraHUMYECKUX BELIECTB

YpaBHCHUAMU COOTBCTCTBYIOIINX XUMHWYCCKUX peaKL[I/Iﬁ C HCIIOJIb30BAHHUECM

CTPYKTYPHBIX (hopmyit

24

CdopmMupoBaHHOCTH YMEHHUS XapaKkTepu30BaTh UCTOYHUKHU
YTJIEBOJIOPOIHOTO ChIpbs (HEe(pTh, MPUPOMHBINA Ta3, yrojib), CIOCOOBI HX

nepepadoTKU U MPAKTHUECKOE MPUMEHEHHE TIPOIyKTOB NIepepadoTKu

XUMHS U KU3Hb. PacuéThl

3.1

ChopMHpPOBAaHHOCT, YMEHUW BIIAJIETh CHCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAyYHOTO TO3HAHUS, HCIIOJB3YEMBIX B XHMHH TPU H3YICHUH
BEILIECTB U XMMUUYECKHUX SIBICHUU (HAOJIO/IEHUE, U3MEPEHUE, IKCIIEPUMEHT,

MO)ICJ'II/IPOBaHI/Ie), HCIIOJB30BaTh CHCTCMHBIC XHUMHWYCCKHUC 3HAHUA I




IIPUHATHA peH_IeHI/Iﬁ B KOHKPETHBIX JXHU3HCHHBIX CHTyallHMAX, CBA3aHHBIX C

BCIICCTBAMU U UX ITPUMCHCHUCM

3.2

CdopmupoBaHHOCTh ~ yMEHMI  coOdroAaTh  MpaBWiia  IOJB30BaHUS
XUMHUYECKON MOCYJ0W U JTaOOpaTOpHBIM 000PYZOBAHUEM, a TAaKXKE€ IMpaBUIIa
oOpalieHuss ¢ BELIECTBAMU B COOTBETCTBUM C HHCTPYKIHMSIMU IO

BBIINTOJIHCHHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCTH YMEHMH IUIAHUPOBATb W BBINOJHATH XUMHUECKUH
HKCIIEPUMEHT (MPEBpAIllEHUs OPraHUYEeCKUX BEIIECTB IMpPU HArPEBaHHH,
MOJIyYEHUE OSTHUJICHA M H3YYEHHE €ro CBOMICTB, KAaYECTBEHHBIE pEAKIMHU
OpPraHMYeCKHUX BEUIECTB, JCHATypauusi OENIKOB NMpHU HArpeBaHWU, I[BETHHIC
peakiuu OelKOB) B COOTBETCTBUM C MPAaBHJIAMH TEXHUKH 0€30MACHOCTH NpU
oOpallleHHH ¢ BeUlecTBaMH U JIabopaTOPHBIM 000PYIOBaHUEM; TIPEACTABIATh
pe3ysibTaThl XHMUYECKOTO0 JKCIEpUMEHTa B (opMe 3alucu ypaBHEHHM
COOTBETCTBYIOIIMX DPEAKIUN M (OpPMYJIUPOBaTh BHIBOJABI Ha OCHOBE ATHX

pe3yJIbTaTOB

34

CdopMUpOBaHHOCTh YMEHHUU TIPOBOJUTH BBIYUCICHUS TI0 XHUMHYECKUM
ypaBHEHHUSM (Macchl, 00BEMa, KOIMYECTBA HCXOIHOTO BEIIECTBA WIH
MPOJYKTa PEaKuu MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO M3

MCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIUH)

3.5

ChopMUpOBaHHOCTh YMEHHH KPUTUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uH(bOpMalLMIO, TOTYyYaeMyl0 M3 Pa3HbIX HUCTOYHHKOB (CpelcTBa MacCOBOM

uHpopManuu, cetb IHTEpHET 1 ApyTHe)

3.6

CdopmupoBaHHOCTH ~ yYMEHHUH  cOONIOATh  MpaBuiIa  HKOJOTUYECKU
1eJIeco00pa3HOro MOBEACHUS B OBITY W TPYIOBOW JEATEIHLHOCTH B IENSIX
COXpPAaHEHHUS CBOEro 3J0pOBbsI W OKpYXalolled MPUPOJHOU Cpelibl,
OCO3HaBaTh OMACHOCTH BO3JECHUCTBHUS Ha YKUBBIE OPraHU3MBbI OMPEeIEHHBIX
OpraHWYEeCKHX BEIeCTB, MOoHMMass cMmbica mokazarens [IJIK (mpenensHo
JIOITyCTUMOW KOHIICHTPALIMH ), TOSICHATH Ha MPUMEPax CrOCOObl yMEHBIICHUS

U IpCAOTBPAILICHUA UX BPCAHOI'O BOSHCﬁCTBHH Ha OpraHu3M 4CJIOBCKaA

11 KUIACC

Koxa
npoBep
f1eMOro
pe3yJib
Tara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
00pa30BaTeJIbHOW MPOrPaMMBbI CpeHero o01ero odpa3oBanus




TeopeTnuecknue OCHOBBI XUMUHU

1.1

Brmagenne ~— cuctemMod  XMMMYECKMX  3HAHUM,  KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUYECKHM SJEMEHT, aTOM, JJICEKTpOHHAas
o0oj0uKa aToma, s-, p-, d-3NEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00bEM, KpUCTAJUINYECKas peleTKa,
TUTIBI XUMHUYECKUX PEAKIU (OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC, JK30- U
DHJIOTEPMHUUYECKUE, PEAKIIMA HWOHHOTO OOMEHa), pPacTBOp, JJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, 3IEKTPOIIUTHYECKAS JUCCOLIMALN, OKUCJIUTETD,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKOW PEaKIMu, XUMUIECKOE PABHOBECHUE);
TEOPHUH U 3aKOHBI (TEOPHS IIEKTPOIIMTUUECKON qucconuanuu, [lepuoanueckuit
3akoH JI.MI. MeHnpaeneeBa, 3aKOH COXpaHEHHS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMHH, (PAKTOJIOTMUECKUE CBEJCHHS O CBOICTBax,
coCcTaBe, TIOJIy4eHHMH W  OE30MaCHOM  WCIOJB30BAHUU  BaKHEHIINUX

HCOPraHN4YC€CKUX BCIICCTB B 6BITy u HpaKTHHCCKOﬁ JACATCIIbHOCTH YCJIOBCKA

1.2

ChopMUpOBaHHOCTh YMEHUH  BBISIBIATH  XapaKTE€pHbIE MPU3HAKK U
B3aUMOCBSI3b M3YUYEHHBIX IOHATHH, NPUMEHATh COOTBETCTBYIOIIME MOHATHS
IIPU ONHUCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX BEIIECTB U UX
IIPEBPALICHNU; BBIABIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUM C MOHATUSAMU U

MPEACTABICHUAMU JPYTHUX €CCTCCTBCHHOHAYYHBIX ITPEAMETOB

1.3

Brnanenue OCHOBHBIMHM METOJaMH HAy4yHOIO IIO3HAHMSA BEILIECTB U
XUMHYECKHX  sIBJIeHUH  (HaOnrofeHue,  HM3MEpPEeHHe,  IKCIEPUMEHT,

MOJICJIUPOBAHUE)

1.4

CdopmMupoBaHHOCTH YMEHUI ONPEAEIATh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCJUMHEHHUAX PA3JIM4YHOrO COCTaBa, BHUJI
XUMUYECKON CBSI3U (KOBAJICHTHAs, UOHHAsA, METAJUIMYECKas, BOJOpPOAHAs) B
COCIMHEHUSIX, THUIN KPUCTAJUIMUYECKOW pEIIETKHM KOHKPETHOI'O BEIllecTBa

(aToMHast, MOJIEKYJISIpHAS, HOHHAS, METaJUTHYECKas )

1.5

CdopMHpOBaHHOCTh YMEHUU OINpPEAETsATh XapakTep Cpeasl B  BOJHBIX

pacTBOpax HEOPraHUYECKUX COCTUHEHHI

1.6

CdopMupoBaHHOCTh YMEHUS KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIUU IO
pa3IUYHBIM OpHU3HaKaM (YUCIYy M COCTaBy pearupyroliux BeLIECTB,
TerIoBOMY 3P (GEKTy peakilii, U3MCHCHHIO CTETICHEH OKWCIICHHS DJIEMEHTOB,

00paTUMOCTH peaKIfy, YYacTUIO KaTalln3aTopa)

1.7

ChopMupOBaHHOCTh YMEHHMI COCTABIISATh YPAaBHEHHS PEAKIUH pPa3IHUHBIX
TUIIOB, TIOJHBIE M COKpAlIEHHbIE YPaBHEHUS pEakUuil HOHHOro oOMeHa,

YUUThIBaA YCIIOBUS, IIPHU KOTOPBIX 3TH PEAaKIUU UAYT JO KOHIA




1.8

ChopMupoBaHHOCT yYMEHUH IPOBOAUTH PEAKIMH, IOATBEPKIAIOIINE
KA4ECTBEHHBIA COCTAB PA3JINYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM IYTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpax

HCOPraHNMYCCKUX BCUICCTB

1.9

ChopMUpOBaHHOCTH YMEHUH  pacKpblBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKUUW TIOCPEACTBOM COCTABJIEHHUS AJIEKTPOHHOIO

OayraHca 3TUX peaKIui

1.10

ChopMupoBaHHOCTb YMEHHH OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH

peakLuu OT pa3IuyHbIX (aKTOPOB

ChopMupoBaHHOCTh YMEHUN OOBACHATH XapaKTep CMELICHHs XMMUYECKOTrO
paBHOBECUS B 3aBUCHUMOCTH OT BHEHIHEro Bo3JeictBua (mpuHuun Jle

[[larense)

OO0mas 1 HeOpraHUYeCKass XUMUs

2.1

CdopmupoBaHHOCTh YMEHMI pacKkpbiBaTh cMbici [leproguueckoro 3akoHa
AN. MeHneneeBa ©  JEMOHCTPUPOBATH €r0  CUCTEMATHU3HPYIOINIYIO,

OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKIIUU

2.2

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMMUYECKHUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cucTemsl
xuMudeckux snementoB [I.M. MenneneeBa, UCHOib3ys MOHATUS «S-, p-, d-
JIEKTPOHHBIE  OPOUTANIM»,  «IHEPreTMYECKUEe  ypPOBHM»,  OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMMHMYECKUX DJJIEMEHTOB M HX
COCIMHEHM 110 IepuoAam U rpynnam Ilepuoanyeckoi cucTeMbl XUMUYECKUX

sneMenToB /.. MeneneeBa
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ChopMupoBaHHOCTE yMEHHH  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB pa3JIMYHBIX KJIACCOB,
MOJITBEPKIaTh CYILIECTBOBaHHE TeHETUYECKOM CBS3U MEeXy
HEOPTraHWYECKUMH BEIIECTBAMHU C MOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKLUn
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CdopmupoBaHHOCTD yMEHUH YCTaHaBJINBATh IIPUHAJIEKHOCTh
HEOPraHMYECKUX BELIECTB M0 UX COCTaBYy K ONpPENEIEHHOMY Kiaccy (IpyImie)
COeMHEHUI (IPOCThlE BEIIeCTBA — METaIbl W HEMETallIbl, OKCH[IBI,

OCHOBaHUS, KUCJIOTHI, aM(OTEpHbIE THAPOKCHUIBI, COJIH)

2.5

CchopMupoBaHHOCTb YMEHHUI HCIIOJIb30BaTh XUMUYECKYIO CHUMBOJUKY IS
cocTaBiieHUs: (OpMYJ BEIIECTB M YpPaBHEHMH XHMHMYECKHX PEaKLMH,
cucremarnueckyto HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJICIbHBIX HEOPraHMYECKHUX BEIECTB (yrapHbli TIa3, YIJIEKUCIbIA ras,

aMMHaAK, raméHas HU3BCCTh, Heram¢Has HU3BCCTb, IMUTHCBAA COJ4, IMUPUT U




JIPYyTHUE)

2.6

ChopMupoBaHHOCT ~ yMEHHMH  XapaKTepu3oBaTh (OMMCBHIBaTh)  OOIIME
XMMHYECKHE CBOWMCTBA HEOPTaHMYECKHX BELIECTB pA3IMYHBIX KIIACCOB,
MOJTBEPKIATh CYIIECTBOBaHHE TeHETUYECKOM CBSI3U MEXIy
HEOPraHMYECKUMH BEUIECTBAMHU C MOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIIMX

XUMHNYCCKUX peaKHI/Iﬁ

2.7

ChopMupoBaHHOCTH yMEHHUI IUTAHUPOBATh M  BBINOJHATH XUMHUYECKUH
JKCHEpUMEHT  (pas3lioKeHHEe TepoKcHIa BOJOpOJAa B  MPHUCYTCTBUHU
KaTaJlu3aTopa, OIpPEIEICHUEe Cpeibl pacTBOPOB BEIIECTB € IOMOIIBIO
YHUBEPCAJIbHOTO MHIUKATOPA, BIMSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEeaKlM, peakllud HOHHOTO 0OMeHa, KaueCTBEHHbIE pEaKIK Ha
cyabdar-, kapOOHAT- M XJIOPUA-aHHUOHBI, Ha KAaTHOH AMMOHMS, PpeEIICHUE
9KCHEPUMEHTAJbHBIX 3a7ady 1o TeMaM «Meramiey u «Hemeramns») B
COOTBETCTBUU C IPaBWJIAMU TEXHUKU O€30MaCHOCTU NpU OOpalllEeHUuH C
BEIIECTBAMH M JIAOOPaTOPHBIM 00OpY/IOBAHMEM; HPEICTABIATh PE3yJIbTaThl
XMMHUYECKOI'0 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHHH COOTBETCTBYIOLIMX

peakiuii 1 GopMyITHUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIHTATOB

2.8

CdopmupoBaHHOCTh YMEHUH COOIIOATh MPaBUIIa MOJIb30BAHUS XUMHUUECKON
MOCyJ1I0M U 1abopaTOpHBIM 000PYI0OBAaHHEM, a TAK)KE MpaBHJIa OOpAIICHUS C
BCIIIECTBaAMHN B COOTBETCTBUHN C HHCTPYKIUAMHA 110 BBITIOJTHECHU IO

na6op ATOPHBIX XUMHUYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT YMEHHH XapaKTEpPH30BAaTh XHWMHUYECKHE TIPOLECCHI,
JIEKAILUE B OCHOBE IIPOMBIIIIEHHOT'O NTOJIy4€HHs CEPHOM KHUCIIOThI, aMMHaKa,
a Takxe cOpPMUPOBAHHOCTDH MPEACTABICHUIN 00 00X HAYYHBIX MPUHIUIAX

" 3KOJIOTNYCCKUX np06neMax XUMHYECCKOI'0 IMMpOrU3BOJACTBA

XUMHSA U )KA3HB. PacuéTrl

3.1

ChopMupoBaHHOCTb ~ MPEACTABICHMA O XHMMHYECKOH  cocTaBistoIei
€CTEeCTBEHHOHAyYHOM KapTHHBI MHpa, POJIM XMMHM B TO3HAHUU SIBICHUMN
Opupoabl, B (OPMHUPOBAHUM MBIIJIEHUS U KYyJbTYpPbl JIMYHOCTH, €&
(GYHKIMOHATBHON TPAMOTHOCTH, HEOOXOAMMOM ISl peIICHUs] MPAKTUIECKUX
3aa4 U HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U

MIPUPOIHOM cpeie

3.2

ChopMHUpOBAaHHOCTh YMECHHA KPUTHYECKH aHATU3UPOBATH XHUMHUYECKYIO
uH(GOpPMAIIMIO, TMOJYYaeMyI0 M3 Pa3HBIX HUCTOYHHKOB (CpeacTBa MacCOBOM

KOMMYHUKAIUH, ceTh IHTEpHET U npyrue)

3.3

ChopmupoBaHHOCTE ~ yMEHUH  coOMIOAaTh  TpaBHia  DKOJOTHYECKU




1eJIeCO00Pa3HOro MOBEACHUS B OBITY M TPYJOBOW AESITENBHOCTH B LENSIX

COXPAaHEHHUsS CBOETO 37J0POBbs U OKPYIKAIOLIEH IPUPOIHON CPEIb

3.4

Oco3HaBaTh OMACHOCTb BO3JECUCTBHUS HA >KMBBIE OPTaHU3MBbI OINpPEACIEHHBIX
BellecTB, MOHMMas cmbica mokasatenss [IJIK, moscHaTe Ha mnpumepax
CrocoObl YMEHbBILIEHUSI W MPEeNOTBPALEHUS UX BPEJHOTO BO3JEUCTBUS Ha

OpraHu3M 4YCJI0OBCKa

3.5

CdopmMupoBaHHOCTh YMEHHMH MPOBOAMTH BBIYHMCICHHUS C HCIOJIb30BaHUEM
MOHSTHUS «MaccoBasl J0Ji BEUIECTBAa B pPacTBOpPE», OOBEMHBIX OTHOIIECHUMN
ra3oB MpH XMMHUYECKHX PEaKIHUsIX, MAacChl BeUIeCTBAa WM 00bEMa razoB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WIH O0BbEMY OJHOTO U3
Y4acTBYIOUIMX B PEAKIMH BEILECTB, TEIIOBOro 3¢ (deKTa peakuu Ha OCHOBE

3aKOHOB COXpaHCHHA MACChl BEIICCTB, ITPCBPALICHUA U COXPAHCHUA SHECPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

1.1

[IpenmeT opraHMYecKOM XUMHH: €€ BO3HMKHOBEHHE, PA3BUTHUE W 3HAYEHHUE B
MOJIyYCHUM HOBBIX BEILECTB M MATEpPHANOB. TeopHs CTPOEHUS OPraHUYECKUX

coenuHeHuil A.M. bytnepoBa, €€ 0OCHOBHbIE TIOJIOKEHUS

1.2

CrpykTypHBle (GOPMYJBI OpPraHMYECKHMX BEIIECTB. [ oMoyorusi, u30Mepusl.
XHUMHUUYECKasi CBS3b B OPraHMYECKUX COCIMHEHUSAX — OJUHApPHBIE U KpaTHBIC

CBA3U. HpCI[CTaBJ'IeHI/Ie (6] KHaCCH(bHKaHHH OpraHN4YCCKHUX BCUICCTB

1.3

HOMCHKHaTypa OpraHU4YCCKUX CO€JUHEHUI (CI/ICTCMaTI/I‘{eCKaﬂ) U TPUBHUAJIBHBIC

Ha3BaHUS Ba)KHEHUIITNX HpeHCTaBHTeHCﬁ KJIaCCOB OPraHN4YCCKHUX BCUICCTB

YreBo1opoasl

2.1

AnKaHBl: COCTaB M CTPOEHHME, TOMOJOTrMYecKuil psa. Meran u 3taH —
npocTellne IMpeICTaBUTENN allKaHOB: (U3MYECKUE U XUMHUYECKUE CBOWMCTBA
(peakuuu 3aMelIeHHs] W TOPEHHUs), HAXOXACHHE B MPUPOJE, MOJyuyeHUE H

IIPUMEHEHNE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psif. DTWIEH W MNPOMMIEH —
pOCTEHIlINE NPEACTaBUTENN aJIKEHOB: (pU3MUECKHEe M XUMHYECKHE CBOMCTBa
(peaKLII/II/I TUAPHUPOBAHUSA, TaJIOICHUPOBAHUA, THApAaTAllUW, OKUCICHUA U

HOHI/IMepI/ISaHI/II/I), IMOJIYYCHHUC U IIPUMCHCHUC
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Anxanuensl: Oyraguen-1,3 u metmnOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XMMHYECKHE CBOMCTBA (peakius noaumepusanuu). [lonydyeHue cuHTETHYECKOTO

KaydyKa U pe3UHbI
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AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psiA. ALETHIIEH —
NPOCTEHIINN IPEJCTABUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUECKUEe U
XMMHUUYECKHE CBOMCTBA (PEaKIMU THAPUPOBAHUS, TaJOreHUPOBAHUS, THpATALIUY,

TOpPEHMS), IOJyYEHUE U IPUMEHEHHE

2.5

Apensl. beH3on: cocraB, cTpoeHue, (QU3NYECKME U XMMHUYECKHE CBOMCTBA
(peakuuy raJoreHupoBaHMsI U HUTPOBAHMSI), IOJy4YE€HUE U IpUMEHeHue. Tomyour:
COCTaB, CTpoeHHe, (U3MYECKHEe M XUMHUYECKHE CBOHCTBa  (peakuuu
rajJJoreHUPOBAHUSI M HUTPOBAHUSA), NOJIY4YEHHE M IpUMEHEHHe. TOKCHYHOCTh
ApCHOB. I'emeTnyeckas CBSI3b MCXKAY YIVICBOAOPOJaMH, IPUHAAJICKAIINMU K

PAa3IMIHBIM KJIaCcCaM

2.6

IIpuponHble HMCTOYHMKM yrieBOHOpoAoB. Ilpupoasslli ra3 u  MOIyTHBIE




HedTsable Ta3zbl. HedTs u e€ mpoucxoxaenue. CriocoObl mepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEpMUYECKUHM, KaTaJuTHUecKuil), nuponu3. [IpoayKTsl
nepepaboTku He(TH, MX IPUMEHEHHE B IPOMBIIIICHHOCTH U B ObITy. KameHHbIH

YTOJIb U IPOAYKTHI €r0 mepepadboTKu

KPICJ'IOpOI[CO,Z{Cp)KaIJ_II/IC OpTraHU4Y€CKUC COCANHCHUA

3.1

[IpenenvHBIC OAHOATOMHBIE CTUPTHI. METaHOMI M ATAHOMI: CTPOCHHE, (PUINIECKUE
U XUMHUYECKHME  CBOMCTBa  (peakuu C  aKTHBHBIMH  MeTaJlJlaMH,
raJIorTeHOBOJIOPOJAMH, TOpEHHE), NpUMeHeHue. BoIopoaHble CBS3U MeEXIy
MoJIEKyJ1aMHM cIUpToB. JleiicTBHEe MeTaHOJa M 3TaHOJIa Ha OpraHU3M YeJIOBEKa.
MHOr0oaTOMHBIE CIIUPTHL. DTHICHTIUKONb U TIUIEPHUH: CTPOCHHE, (PU3UIecKe 1
XMMHYECKHE CBOMCTBa (B3aMMOJEWCTBHE CO  IIEJIOYHBIMU  MeETaJlaMH,
KayeCTBEHHAasl peakiisi Ha MHOrOaToOMHbIe cIUpThI). JlelicTBUe HAa OpraHu3M

YCJI0BCKA. HpI/IMeHeHI/Ie rIMOCpruHa U OTUJIICHTJIMKOJIA

3.2

@DeHo: CTpOCHHE MOJIEKYNbl, (HU3MYeCKHe U XUMHYECKHE CBOICTBA.

Toxcuunocts penona. [Ipumenenue penona

33

Anpaerunpl 1 KeToHbl. DopManbaeTul, aleTaabIeTHI: CTPOCHHE, (U3UIECKUE 1
XUMUYECKHE CBOMCTBA (PEAKIIMU OKUCJICHHS U BOCCTAHOBJICHHS, KAUECTBEHHBIE

peakuun), NoJy4eHue U IpUMEHEHUE

34

OAHOOCHOBHBIE MpenieabHble KapOOHOBBIE KHCIOTHl. MypaBbHUHAs M yKCyCHas
KUCJIOTBI: CTpOeHHe, (U3NYeCKre U XUMHUYECKUE CBOICTBA (CBOMCTBa, 00IIMe AT
KJlacca KHUCIOT, peakuus OdTepudukanuu), TOIydyeHHE ¢ TMPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsl KUCIOTHI KaK MPEICTABUTENN BBICHIMX KapOOHOBBIX

KUCJIOT. MbliTa KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOIICC [[el\/'ICTBI/IC

3.5

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['MIPONN3 CIIOKHBIX
a¢upoB. Kupsl. 'maponus xupos. [Ipumenenue xupoB. buonornyeckas poib

KHPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(UKalus yrieBoJoB (MOHO-, JU- U MOJIHCAXapUbl).
I'moko3a — mpocTeimuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (B3aUMOJEWCTBUE C THIPOKCHUAOM
menu(Il),  okucienwme  aMMHadYHBIM  pacTBopoM  okcuaa  cepeodpa(l),
BOCCTAHOBJIEHHE, OpOKEHME IJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, PUMEHEHHE,
o6uonornueckas ponb. @otocunres. Opykro3a kak uzoMmep riaoko3sl. Kpaxman u
LeJUTI0NI03a KaK MpHpoJHbIe nojguMepbl. CTpoeHHe Kpaxmaja U ILeJUIIOJIO03bI.
dusnueckue M XMMHUYECKHE CBOMCTBAa Kpaxmaja (THApOJIM3, KayeCTBEHHas

peaxkuus ¢ HoJ0M)

A3oTcoaepKaIe OpraHnIeCcKue COeqMHEHUS

4.1

AMUHOKHUCIIOTHl Kak aM(OTepHble opraHuveckue coenvHeHus. dusznueckue u




XMMHYECKHE CBOMCTBA aMMHOKUCIOT (Ha mpumepe riunuHa). buomornmueckoe

3HAYCHHUEC aMHHOKUCIIOT. HGHTI/IIII)I

4.2

benkn Kak TpUpPOIHBIE BBICOKOMOJEKYJISIpDHBIE coequHeHHs. [lepBuuHas,
BTOPHYHAS W TPETHYHAS CTPYKTypa OenKoB. XMUMHUECKHE CBOWCTBA OEIKOB:

TUAPOIU3, ACHATYpallUs, KAYECTBCHHBIC PEaKIINK Ha OCITKH

BricokoMOIeKy I pHBIE COETUHEHUS

5.1

OCHOBHBIC TIOHATHSA XUMHU BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁI MOHOMCED,
MMOJINMEP, CTPYKTYPHOC 3BCHO, CTCTICHL MMOJIMMEPHU3ALINN, CPCAHAA MOJICKYJIApHAA
Macca. OCHOBHBIE MCTOAbI CHHTE3a BBICOKOMOJICKYJIAPHBIX COC)II/IHCHI/Iﬁ -

MoJImMEpHr3alnAa U MOJIUKOHACHCAA

5.2

9KCHepI/IMCHTaHLHHe MCTOABI H3YUCHUSA BCIICCTB H HUX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C 06pa3uaMH IPUPOAHBIX N UCKYCCTBCHHBIX BOJIOKOH, ITaCTMAaccC,

Kay4yKOB. HOJ’Iy‘-IeHI/IC CUHTCTUYCCKOI'O KayuyKa 1 PE3UHbI

11 KIIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

TeopeTnueckue OCHOBBI XUMUHU

XUMHUYECKUH 371eMeHT. AToM. Slapo aToma, M30TOMBI. DJIEKTPOHHAs 000JI0YKA.
DOHepreTuyeckue YpOBHH, MOJYpOBHU. ATOMHbIE OpOMTaNH, S-, p-, d-3JIIEMEHTBHI.
OcoOeHHOCTH pacTpeneNieHuss AJICKTPOHOB IO OpOWTANsIM B aTOMax >JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYpalLHs aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoandeckas cucrema XuMu4deckux snemeHToB [I.M.
MenpeneeBa. CBsA3p mepuOAUMYECKOro 3akoHa U Ilepuogmyeckoil cUCTEMBI
XuMu4eckux 3jeMeHToB JI.MI. MeHneneeBa ¢ COBPEMEHHOW TEOPHUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XHMHYECKHUX DJIEMEHTOB U
oOpa3yeMbIX MMM TMPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIAM M IEPUOJAM.

3HaueHue NEPUOANICCKOI0 3aKOHAa B pa3BUTHUHU HAYKHU

Ctpoenue BemiecTBa. XMMHUYECKasi CBsI3b. BUbl XUMHUECKON CBA3M (KOBaJIEHTHAsS
HENoJIsipHasl U MOJIApHas, MOHHAasA, MeTajuindyeckas). MIoHbI: KaTMOHBI M aHUOHBI.
Mexanu3mbl  00pa30BaHUSl KOBAJCHTHONH XWMHUYECKOW CBs3M (OOMEHHBIH U

JIOHOPHO-aKLENTOPHbIN). Bogopoanas cBsi3b

BanentHocTs. DnekTpoorpuniateabHOCTh. CTENeHb OKUCICHUS




BeniectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSHCTBA
COCTaBa BeIIeCTBa. THUINBI KPUCTAUIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA
BEILIECTB OT TUIIA KPUCTAUIMYECKOW pemETKH. [IoHATHE O OUCIIEPCHBIX CUCTEMAX.

HcTtuHHBIC U KOIJIOUIHBIC pacCTBOPBLI. MaccoBas 10 BEIIeCTBA B pacTBoOpEC

Knaccudukanus HeopraHMyeckux coequHeHui. HomeHkiaTypa HEOpraHW4eCKHX

BCIICCTB

Xumuaeckas peaKnus. KJ'IaCCI/I(bI/IKaLII/IH XUMHNYCCKHUX peaKHI/Iﬁ B HeOpFaHquCKOﬁ n
OpFaHI/I'-IeCKOI\/'I XHMUH. 3aKOH COXpPAaHCHUA MAaCChl BCUICCTB, 3aKOH COXpPAaHCHUA H

NpEeBpalICHUA DOHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

CKopocTh peakiiu, €€ 3aBUCUMOCTb OT pa3IM4HbIX (PaKTOPOB

OOpartumble peaknuud. XuMHYecKoe paBHOBecHe. @aKTOpbl, BIUAIOIIKME Ha

COCTOSIHUE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle IIlarense

Onexktponutuyeckas guccormanusa. CunbHble W crnabble dnektponutbl. Cpena
BOJIHBIX PAacTBOPOB BEIIECTB: KHCJas, HEHTpaibHas, mienodHas. Peakuuu MOHHOTO

oOMeHa

OKHCIIUTEIIEHO-BOCCTAHOBUTEIILHBIC pcakuuun

Heoprannueckas xumus

Hemeramnsl. Ilonoxenue HemeramioB B Ilepuoandeckoil cucTeMe XMMHYECKUX
anementoB J{.M. MenneneeBa U OCOOCHHOCTH CTPOEHHs aTOMOB. Du3HuUecKue
CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAJIOB (Ha IpUMepe KUCIIOpOJia, Cepbl,

dbocdopa u yriepoaa)

XUMHUUECKHEe CBOWCTBA BaKHEHIIMX HEMETauIoB (rajJlor€HOB, Cephl, a30Ta,
dochopa, yrmepoma U KpeMHHS) W HX  CcOoeAUHEHUH  (OKCHUJOB,
KHUCIIOPOJICOIEP)KAIMX ~ KHCIIOT, BOAOPOAHBIX  coeauHeHuil). [lpumeHenue

Ba)KHEHUIIIMX HEMETAIJIOB U MX COCIUHEHUI

Meramnbl. Ilonoxenue MerauioB B Ilepuonuueckoil cuCTEME XMMHYECKUX




anementoB .M. MenaeneeBa. OCOOCHHOCTH CTPOCHHUS DSJICKTPOHHBIX 000J0UYEK
3 aToMOB MeTauioB. OOmme ¢uzndeckue cBoHCTBAa MeTauioB. CIUIaBbl METAJLIOB.
DNEKTPOXUMHUECKUN Psi/i HAIIPSDKEHUH METAIITIOB
2 XUMHUYECKHE CBOMCTBA BAXKHEHUIINX METAIIOB (HATPHA, KaJlWUW, KaubIl[Uii, MarHuu,
ATIOMUHHMM, IUHK, XpPOM, >Kele30, Meab) M uX coeauHeHuid. OOumMe crnocoOsl
4 nmoJtydeHust MeTasuioB. [I[puMeHeHrne MeTaioB B OBITY M TEXHUKE
2
['eHeTndeckasi CBsi3b HEOPTaHMYECKUX BEIIECTB, MPUHAICKAMUX K Pa3IAYHBIM
KJIaccam
5
3 XuMus v )KU3Hb
3 Ponp xumMum B 00ecleUeHUH JKOJOTUYECKOW, HSHEPreTUYEeCKOW U MHUIICBOM
0€30MacHOCTH, Pa3BUTHUM MeTUIMHBL [lOHATHE O HAy4YHBIX METOAAX MO3HAHUA
1 BEIIECTB U XUMHYECKHX PEAKIUN
[IpenacraBiaenuss 06 OOMIMX HAYYHBIX MPUHIIMIIAX MPOMBIIUICHHOTO TIOMYyYCHHS
3 BOXHEHIIMX BEHIECTB. YENOBEK B MHPE BEIIECTB M MATEpPUANIOB: BAKHEUIIME
CTPOUTEJIbHBIE MaTepHallbl, KOHCTPYKIMOHHbIE MAaTEpUajbl, KpAaCKH, CTEKJIO,
2 KepaMMKa, MaTepuasbl JUIsl SJIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKHE U
MUHEpaJIbHBIE YI00peHus
3 XuMmHusi W 37A0pOBbE UEJOBEKA: TMpaBWIa HCIOJIB30BAHUS JICKAPCTBEHHBIX
IpernapaToB, IpaBuiia 0€30MaCHOTO UCIOIB30BaHUS MPENapaToB OBITOBON XUMUU B
3 MOBCEIHEBHOH KU3HHU
IIpoBepsiembie Ha EI'D mo xumum TpedoBaHus
K pe3yJibTaTaM 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NMPOrpaMMbl
cpeaHero oouiero o0pasoBaHus
Kon [IpoBepsiembie TpeOOBaHKS K MMPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
ITPOBCPACMOT OCHOBHOM 06pa30BaTeJII>HOﬁ IIporpaMmsbl CpCIaHCTO 06mer0

0 TpeOOBaHMS

o0pa3oBaHUs

1

BﬂaﬂeHI/Ie CHUCTEMOM XMMHUYECKHUX 3HaHHﬁ, KOTOpPasd BKIHOYACT:

1.1

OCHOBOITOJIATAIOIIME MOHATUS (XUMUYECKHI 3JIEMEHT, aTOM, U30TOIIbI,
ANIEKTPOHHAsg 000Jl0uKa aTtoma, S-, p-, d-3JIeKTpoHHBIE OpOUTaIU
aTOMOB, OCHOBHOE€ M BO30YXJEHHOE COCTOSHHE aToMa, HOH,
MOJIEKYJa,  BaJIEHTHOCTb,  DJIEKTPOOTPULATEILHOCTh,  CTCIEHb
OKHCIICHUs, XUMHUYECKas CBsI3b (O~ W TCBI3b  KpaTHBIE CBA3M),
ruOpuan3anusi aTOMHBIX OpOMTAJIe, KpHUCTAJUIMYECKash pEIIeTKa,




MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, MOJIIpHAsT KOHIIEHTpAIHS,
pacTBOpHl (MCTHHHBIC, JWCICPCHBIE CHUCTEMBI), KPUCTALIOTHIPATHI,
YTJIEPOHBIN cKeneT, GyHKIUOHAIbHAS TPYIIa, PaauKai, U30MEphI,
CTpYKTypHasi ¢opMyna, H30Mepus (CTPYKTypHas, T€OMETpUYECKas
(umc-,  TpaHCH3OMEpHs), TOMOJIOTHYECKHA s,  TOMOJIOTH,
YIIEBOJMOPOABI, KHUCIOPOJA- ¥  a30TCOAEpXkAIlue COCIUHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BeliecTBa (yIJeBOJbI, JKHUPBI, OCJIKH),
MOHOMEp, TIOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCJIMHEHUS, KPEKHHT, PU(DOPMUHT, THUIBI XUMUYECKUX PEAKIIHMA
(OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE, JK30- U  OJHIOTEPMHUUYECKHE,
peaknuu MOHHOTO OOMEHa, TOMO- U TeTEepPOreHHBIE, OOpaTUMBbIE U
HEOoOpaTUMEIE), pacTBop, AJIEKTPOITUTHI, HEJICKTPOJIUTHI,
ANEKTPOJIUTHIECKAS  JUCCOIHAIIHS, CTETICHb JTUCCOIIHATIHH,
OKHUCJIUTENIb, BOCCTAHOBHUTEIb, 3JEKTPOJIA3, CKOPOCTh XHUMHYECKOU
peaKIuu, XUMUYECKOE PABHOBECHE)

1.2

TEOPUU M 3aKOHBI (TEOPHUS XMMHUYECKOTO CTPOEHHUSI OPraHUYECKHX
BemiecTB A.M. ByTtiiepoBa, Teopusi 3IEKTPOIUTUUECKON TUCCOLIUAIUH,
[Tepuoauueckuii 3axon JI.1. MeHeneeBa, 3aKOH COXpaHEHUSI MACChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHHU, MUPOBO33PEHYECKUE
3HAHUS, JIEKAIIME B OCHOBE MMOHUMAaHHS MPUYUHHOCTUA U CUCTEMHOCTH
XUMHYECKUX SIBJICHHI, COBPEMEHHBIE NPEACTABIECHUS O CTPOEHUU
BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM Y HAJIMOJIEKYJIIPHOM YPOBHSIX

1.3

npcacTaBJICHUA (0) MECXaHHU3Max XUMHUYCCKHUX peaKuHﬁ,
TCPMOANHAMUYICCKHX u KHMHCTHYCCKUX 3aKOHOMCPHOCTAX nux
MMPOTCKaHUs, 0 XUMHUYICCKOM PaBHOBCCHUHN, JUCIICPCHBIX CUCTEMAX

1.4

(haKTOJIOTHYECKHE CBEJICHHS O CBOMCTBaX, COCTaBe, IOJIYUYCHHH U
0C30IIaCHOM  HCIMOJIb30BAaHUM  BAXKHEHINUX  HEOPraHMYECKUX |
OPraHWYECKUX BEIIECTB B OBITY W TPAKTUYECKON EATECITHLHOCTH
yeJloBeKa

1.5

oOIue Hay4YHbIE MPUHIIMITBI XUMUYECKOTO TIPOM3BOJICTBA (HA ITpUMEPE
MPOU3BOJICTBA CEPHOM KHUCJIOTHI, aMMHaKa, METaHOJa, MepepadoTKu
HeTH)

CdopmMupoBaHHOCTh YMEHUM BBISIBIISATD:

2.1

XapaKkTEpPHbIE MNPU3HAKKM W B3aUMOCBA3b HW3YYECHHBIX TOHSTHUH,
MIPUMEHATh COOTBETCTBYIOIIUE TOHATHUS NPU ONUCAHUM CTPOCHUS U
CBOMCTB HEOPraHMYECKHUX H OPraHMYECKHMX BEIIECTB U UX
MPEBpAILICHUMN

2.2

B3aUMOCBSI3b XMMHUUECKMX 3HAHUM C MOHATUSIMU U MMpCACTAaBJICHUAMU




JpYruX TpeaMeToB Jid 0oJee OCO3HAHHOTO IOHMMaHUi |
O0OBSACHEHHS CYLTHOCTH MaT€pUaIbHOTO €IMHCTBA MUPA

CdopMupoBaHHOCTH YMEHHUSI UCIIOJIH30BATh:

3.1

HAaWMMEHOBAHUSI XUMHYECKUX COEIUHEHUN MEXIYHApOJHOIO COI03a
TEOPETUYECKOM M MPUKIAJHOW XHMMHUU W TPUBHUAILHBIC Ha3BaHUS
BEIIECTB, OTHOCSIIMXCS K M3YYEHHBIM KJjlacCaM OPraHUYEeCKUX H
HEOPraHWYECKUX COCIMHEHUH

3.2

XUMHUYECKYI0 CUMBOJIMKY JJI COCTaBiICHUS (hOPMYJT HEOPraHUYECKUX
BEIIECTB,  MOJEKYJSIPHBIX M CTPYKTYPHBIX  (pa3BEepHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB

CdpopMupoBaHHOCTH YMEHUSI KJIACCUPUIIUPOBATH:

4.1

HEOPTraHWYECKUE BEIEeCTBA, CAMOCTOSTEIHLHO BHIOMPATh OCHOBAHUS U
KPUTEPUH IS KIIacCU(PHUKAIINN N3Y4aEMbIX XUMUYECKUX O0OBEKTOB

4.2

OpraHMYECKHE BEIECTBA, CAMOCTOSTEIHLHO BHIOMpPATh OCHOBAHUSA H
KPUTEPHUH JIs1 KJIacCU(PHUKAIIMY N3YyYaeMbIX XUMUYECKUX O0OBEKTOB

4.3

M0 Pa3JIMYHBIM MPU3HAKAM (YUCITY U COCTaBY PEarupyromux BEIIeCTB,
TEIUIOBOMY J((EeKTy peakiuu, HU3MEHEHHUIO CTEeNeHEeW OKHUCIICHUs
AJIIEMEHTOB, 0OPAaTUMOCTH PEAKIMH, YYACTHUIO KaTallu3aTopa)

CpopMUpPOBAaHHOCT, ~ YMEHHSI ~ XapaKTEPU30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB (B OCHOBHOM M BO30Y»JIEHHOM COCTOSIHUM ) U MIOHOB
XUMUYECKUX 37eMeHTOB | - 4 mepuonoB llepuoanueckoit cUCTEMBI
.M. MengeneeBa M KX BAICHTHBIE BO3MOXXHOCTH, HCIOIb3YS
MOHSATHUS S-, P-, d-2JIEKTPOHHBIC OPOUTAIIH, SHEPTETUUECKUE YPOBHU

CdopmupoBaHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMUMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU COECIUHEHUN 10
IepruoAaM U IpyIam

ChopMupoBaHHOCTh YMEHHS COCTABIISITh YPAaBHEHHUS XHUMHUYECKUX
pPEaKLH U PaCKPbIBATh UX CYIIHOCTD:

7.1

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui MOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca 3THX peaKiui

7.2

YpPaBHEHHS PEaKIMi pa3IMYHBIX THUIIOB; IOJHBIE U COKpAICHHbBIC
yYpaBHEHUSl peaKIMil HMOHHOrO OOMEHa, Y4YWThIBas YCJIOBUS, IPU
KOTOPBIX 3TU PEaKLUU UIYT 10 KOHIIA

7.3

peakiui TUAPOIU3a, PEeaKIUid KOMIUIEKCOOOpa3oBaHus (Ha MpuMepe




TUAPOKCOKOMILJIEKCOB IIMHKA U aTFOMUHUS)

CdopmupoBaHHOCTH YMEHUS MTOATBEPKIATH:

8.1

HAa KOHKPETHBIX IMPHUMEPAX XapaKTEp 3aBUCHUMOCTH PEAKIMOHHOMU
CIIOCOOHOCTH OpPraHUYECKUX COCAMHEHUN OT KpPaTHOCTU U THIA
KOBQJICHTHOM CBs3U (O- W T-CBA3M) B3aMHOTO BJIUSHHS aTOMOB M
IpyII aTOMOB B MOJIEKYJaX, a TakKe OT OCOOCHHOCTEH peayin3aluu
Pa3IMYHBIX MEXaHU3MOB IIPOTEKAHUsI peaKIui

8.2

XapaKTCPHbIC XHMMHNYCCKHC CBOMCTBA BCUICCTB COOTBCTCTBYIOIIMMU
9KCIICPUMCHTAMHU 1 3alIUCAMUA ypaBHCHI/Iﬁ XUMHUYCCKHUX peaKIII/Iﬁ

ChopmMupoBaHHOCTh YMEHHS XapaKTEPHU30BaTh COCTaB M BaKHEHIIIHE
CBOWMCTBA BEIIECTB, NMPUHAMISKANIMX K OMPEICICHHBIM KiaccaM H
rpynmnaM COCIMHEHHH (MPOCTHIC BEIIECTBA, OKCHIIBI, THUIAPOKCHIHI,
COJIM; YTJI€BOJIOPOIbI, TPOCThIE IGUPHI, CIUPTHI, (DEHOJBI, aJTbACTHUIBI,
KETOHBI, KapOOHOBBIC KHCIIOTBI, CIIOXHBIC 3(DHUPHI, KUPBI, YTICBOJIBI,
aMUHbBI, aMUHOKHUCJIOTBI, OCIIKH)

10

CdopMupoBaHHOCTh yMEHHUS NMPOBOAHUTH PACUETHl MO0 XUMUYECKHM
dbopMmynamM M ypaBHEHUSM XUMUYECKUX PEAKIUN C HCIOJIb30BAHHEM
(bU3NYECKUX BEJIUYUH:

10.1

Maccbl (00beMa, KOJMYECTBA BELIECTBA) MPOAYKTA PEAKIMH, €CIU
OJTHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PACTBOPA C OMPEICICHHOM
MacCOBOM J10Jiell PacTBOPEHHOIO BEHIECTBA WJIM JaHO B H30BITKE
(MMeeT mpuMecH)

10.2

MacCOBOU WM 0ObEMHOMN JI0JIM, BBIXOJa POAYKTa PEaKIuu

10.3

Ter1oBoro 3 dexra peaxiuii

10.4

00BEMHBIX OTHOIIICHUH T'a30B

10.5

M0 HAXOKJICHUIO XUMHYECKOU (POpMYIIbI BEIIeCTBa

11

Brnanenue cuctemMon 3HaHUM O METOAAX HAYYHOTO MO3HAHUS SBJICHUU
MPUPOJBI, HCIHOJB3YEMBIX B €CTECTBEHHBIX HAayKax M YMEHHUE
NPUMEHSATh 3TH 3HAHHUS TPU DKCICPUMEHTAIBHOM HCCIIEIOBAHUU
BEILECTB U 11 OOBACHEHUSI XUMUYECKUX SIBJIEHUI, IMEIOIINX MECTO B
MPUPOJIC, TPAKTUYECKON NEATEILHOCTH YEJIOBEKA M B IOBCEIHEBHOM
JKU3HHA

12

CdopmupoBaHHOCTh YMEHHSI TPUMEHSTH (MCIOJIB30BAaTh) 3HAHUS O
COCTaBE M CBOMCTBAx BEIIECTB JJISI DKCIEPUMEHTAIBHOU ITPOBEPKHU
TUIIOTE€3 OTHOCUTEIIBHO 3aKOHOMEPHOCTEM IPOTEKAHUSI XUMHUUYECKHUX




peaKkui M NPOTHO3MPOBAHUSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CUCTEMHBIE XUMHUUYECKHE 3HAHUSA JIJIs1 OOBSICHEHUS U POTHO3UPOBAHHUS
SABJICHUM, MUMEIOIINX €CTECTBEHHOHAYYHYIO NPUPOLY; IS IPUHATHUS
I'PaMOTHBIX PEIICHUI MPOOJIEM B CUTyalUsX, CBI3AHHBIX C XUMUEH

13

ChopmupoBaHHOCTH YMEHUS MJIAHUPOBATH U MPOBOJIUTH XUMUUECKHI
IKCMEPUMEHT (TOTy4YeHHE W U3YyYE€HHE CBOMCTB HEOPTaHHMUYECKHUX H
OpPTaHUYECKUX BEIIECTB, KAaYECTBEHHBIE PEAKIMH YIIEBOJAOPOIOB
pPa3IMUYHBIX KJIACCOB M  KHUCIOPOJCOACPKAIUX  OPraHMYECKUX
BEIIIECTB, PEIICHHE IKCIEPUMEHTAIBHBIX 3334y 10 PACIO3HABAHUIO
HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB) C COOIIOACHUEM MPaBUII
O0e3zomacHoro oOpalieHusi C BelleCTBaMHM M J1a0OpaTOpHBIM
obopynoBanueM; GopMyITUPOBATh IETTU UCCIEAOBAHMS; IPEICTABIATH
B pa3nU4HON (hopMe pe3ynbTaThl SKCIEPHUMEHTA, aHAIU3HPOBATH U
OLIEHUBATh UX JOCTOBEPHOCTh
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ChopMupOBaHHOCTh yMEHHUS OCYIICCTBIATH  II€JICHANIPABICHHBIN
MOMCK XUMHUYECKON MH(POPMAIIUX B PA3TMYHBIX UCTOYHHUKAX (HaydHas
U y4eOHO-HAy4YHas JMTEepaTypa, CPEJCTBa MacCOBOW WHMOpMaIUH,
ceTb VIHTEpHET M ApYyTHE), KPUTUYSCKH aHAIM3UPOBATh XUMHUYECKYIO
nHdOpMaIIo, iepepadaThiBaTh €€ M UCIIOJIH30BAaTh B COOTBETCTBUH C
MTOCTaBJICHHOM y4ueOHOM 3a1aueit

15

CpopMHUpOBaHHOCT, YMEHHUSI TPOTHO3UPOBAThH, AHAIU3UPOBATH U
OLICHMBATh MH(POPMALIUIO C TO3UILUNA KOJIOTMYECKOM 0Oe30MmacHOCTH
MOCJIE/ICTBUI OBITOBOW U MPOU3BOJCTBEHHOMN ACSITEIBHOCTH YEJIOBEKA,
CBS3aHHOM C mepepabOoTKOM BelecTB; CHOPMUPOBAHHOCTD YMEHHI
OCO3HaBaThb OMACHOCTb BO3ACHCTBHS HA JKUBBIE OpPraHU3MBbI
ONPENICIICHHBIX BEIIECTB, MOHMMAsl CMBICI TOKa3aTelsl MpeAeabHON
JOTTYCTUMON KOHIICHTPAIIMHM, W TOSCHATh Ha TPUMEpPax CIocoObI
YMEHBIIICHUSI W MPEJOTBpPAlICHUS WX BPEIHOrO0 BO3JCHCTBUS Ha
OpraHu3M 4YeJIOBEKa

IlepeueHb 3J1eMEHTOB cO/lep:KaHMsl, MpoBepsieMbIX HA EI'D mo xumun

Kon IIpoBepsieMblii 2JIEMEHT COEPKAHUS
1 TeopeTnueckre OCHOBbI XUMHHU
1.1  |Ctpoenue BemectBa. CoBpeMEHHas  MOJEIb  CTPOCHUA  aTroma.

Pacnipenenenue AIIEKTPOHOB o HSHEPreTUYECKUM YPOBHSIM.
Knaccudukanus xumudeckux 2meMeHTOB. (OCOOEHHOCTH  CTPOCHUS
HPHEPreTUYECKUX YpOBHEH aTtoMoB (s-, p-, d-anementoB). OCHOBHOE U
BO30Y>KJICHHOE COCTOSIHUSI aTOMOB. ODJIEKTpPOHHAasi KOH(UTypalusi aTtoma.




BasieHTHBIE 3JIEKTPOHBI

1.2

[lepuonuueckas cucrema xumuueckux »siemeHToB .M. Menpaeneena.
®usnueckuid cMmbica [lepuoanueckoro 3akona /.M. Menneneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB 3JIEMEHTOB M UX COCAWHEHUU I10
nepuoAaM M TpyImmaM. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB MPOCTHIX
BEIIECTB, BOAOPOIHBIX COCTUHEHN, BBICHIUX OKCUIOB U TUIPOKCUIOB

1.3

BasieHTHOCTB. DNeKTpOOTpUIATENLHOCTh. CTENEHb OKUCICHUS

1.4

Bugel xuMmdecko CBsS3M  (KOBaJCHTHAs, WOHHAs, MeETajlInyecKas,
BOJIOPOJIHAs) W MEXaHU3Mbl €€ oOpa3oBaHus. MeEXMOJNCKYISIPHBIC
B3aMMOJICMCTBUS. BemecrBa  MOJEKYJSPHOTO W HEMOJICKYJISPHOTO
cTpoeHUsl. THIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOWMCTBA
BEIIECTB OT TUIIA KPUCTAJUIMYECKON PELIECTKH

1.5

Xumuueckas peakius. Knaccupukanuss XMMHYECKMX — peakuuid B
HEOPraHUYECKOM M OPraHMYECKOW XUMHUH. 3aKOH COXPAHEHHSI MacChl
BEILIECTB

1.6

CKOpOCTh peakIuu, €€ 3aBUCUMOCTb OT Pa3JInYHBIX (haKTOPOB

1.7

Temnobie 3G (HEKTh XUMUYECKUX peakiuil. TepMoXuMudecKkrue ypaBHEHUS

1.8

OO6paTtuMble peakiuu. XUMUYECKoe paBHOBecHue. DaKTOPhI, BIUSIONIME HA
COCTOSIHUE XUMHYECKOro paBHoBecus. [Ipunuun Jle [llarense

1.9

OnekTponutuueckass nuccouuarus. CuiabHble U CJIa0ble BJEKTPOIUTHI.
Cpena BOJHBIX PacTBOPOB BEHIECTB: KHCHas, HEUTpalibHAs, IIEIOYHAas.
Crenenp qucconuanui. Peakiimy MOHHOro oOMeHa

1.10

I'mppomu3 conei. MoHHOE npon3BeneHue BOABL. BOJOPOAHBIN MOKA3aTEINb
(pH) pactBOpa

1.11

CrocoObl  BBIpOKEHUS  KOHIICHTPAIlMM  PAcCTBOPOB: MaccoBas  JIOJsS
pPacTBOPEHHOI'O0 BEIIECTBA, MOJSpHAs KOHIEHTpaius. HacbllieHHble u
HEHACBHIIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpucTtamioruaparsl

1.12

OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeneHue BelIeCTB B
cpenax c pa3HbiM 3HaueHreM pH. MeTonbl a5ieKTpoHHOTO Oanianca

1.13

DJIEKTPOJIN3 PACTBOPOB U PACILUIABOB COJICH

OCHOBBI HEOPTAHUYECKOW XUMUH

2.1

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHUYECKHUX BELIECTB




2.2

XUMUYECKHE CBOWCTBA BAXKHEHIIUX METAJUIOB (HATpUM, Kaluil, KaJbLUH,
MarHui, aJlFlOMUHUM, ITUHK, XPOM, KEJI€30, ME/ib) U UX coeAuHeHu. Oomue
CroCcoOBbI MOTYYEHHS] METaJIOB

23

XUMHUUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAJJIOB (Tajlor€HOB, CEPhI, a30Ta,
dochopa, yriaepoga © KpEeMHHs)) W HMX COCAMHEHWH (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUI)

24

['eneTnueckass CBSI3b HCOPIraHNMYCCKHUX BCHICCTB, IIPHHAMJICKAIINX K
pa3’IMYHbIM KJIaCCaM

2.5

I/IJICHTI/I(bI/IKaIII/ISI HCOPraHN4CCKuX COC}IHHCHI/Iﬁ. KauecTBeHHBIC pCaKnuu
Ha HCOPIraHNMYICCKUC BCUICCTBA U NOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE MOJOXEHHUS TEOPUM XHMHUYECKOTO CTPOEHHUS OpPraHUYEeCKUX
coenuHeHud A.M. bytiepoBa. VYTIepoaHbIH CKEJIET OpraHUuYeCKOu
MOJIeKyJbl. KpaTHOCTh XMMUYECKOW CBSI3M, O M T-CBA3M, spi-  sp’- sp-
ruOopuau3aluy  OopOUTaled aTOMOB YIJIEpOAd. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT XMMHUYECKOTO CTPOCHHS MOJIeKy. ['omonoru. ['omomornueckunii
pan. 3omepus 1 u3oMepsl

3.2

[Tonsitue o ¢ynknuoHansHOM Tpynme. OpueHTarmoHHbie d(PPeKTh
3aMeCTUTEINEH

3.3

[IpencraBnenue o kaaccupuKaluu oprannyeckux BemecTs. HomenknaTtypa
OpPraHUYECKUX COCTUHEHUN (CHUCTeMaTHYeCKas) U TPUBHAJIbHbIC Ha3BaHUS
BAXHEUIIINX MPEACTABUTEIEH KIACCOB OPraHMYECKUX BEILIECTB

3.4

CBoOomHOpaMKaIbHBIA M HMOHHBIA MeXaHW3Mbl peakiuu. [loHsiTHe O
Hykieoduiie u anekrpodute. [Ipapuno Mapkosuukosa. [IpaBuiio 3aiiieBa

3.5

AJIKaHBI. XUMHUYECKUE CBOICTBA aJIKaHOB: raJJor€HUPOBAHUE,
JIETUJIPUPOBAHUE, TEPMUUYECKOE PA3JIOKEHUE, KPEKUHT, HW30MEpHU3alus,
ropenne. Ilomyuenne ankanoB. [luxnoankanbl. Chenuduka CBOWCTB
IUKJIOAJTKAHOB C MaJlbIM pa3sMepoM NHUKJIA. Peakiuuu NpUCOCIUHEHUS U
paavKaIbHOTO 3aMEUICHUS

3.6

AJIKEHBI. XHUMHUYECKHE CBOMCTBA: peaxkuuu IIPUCOEIUHEHNS
(rajoreHupoBaHue, THAPUPOBAHUE, THIPOrajJOreHUpPOBaHUE, THApaTaLus),
rOpeHusi, OKUCIEHUS U ToJiuMepu3auu. [IpoMbllieHHbIE U TaOOpaTOPHbIE
CHOCOOBI MOJTYYEHUS AJIKEHOB

3.7

AunkanreHbpl. XUMUYECKHUE CBOMCTBA AJKAIMEHOB: PEAKIIMUA TPUCOETUHEHUS
(rumpupoBaHUE, TaJOTCHUPOBAHUE), TOPEHUS U  MOJUMEPHU3ALIUH.




[TomyyeHune ankaaneHoOB

3.8

AJIKUHBI. XUMUYECKHE CBOWCTBA: peakuuu IIPUCOETUHEHUSA
(ramoreHUpoBaHue, TUIPUPOBAHUE, TUIpATALUs, THAPOraJIOr€HUPOBAHUE)
KaK croco0 TMOJy4YyeHUs MOJUMEPOB U JPYTUX IMOJIE3HBIX TPOIYKTOB.
Peaknnn 3aMelICHUs. I'openne aleTHUJICHA KakK VCTOYHUK
BBICOKOTEMIIEPATYPHOI'O IUIAMEHU JUISI CBApKM M PE3KM METAJUIOB.
[IpuMeHnenue aneTniieHa

3.9

Apenbl. XUMHYECKHE CBOWCTBAa O€H30J1a: pEaKUUu SIEKTPOPHUILHOTO
3aMelIeHUs], pUcoeIMHeHus (TUIpUpOBaHue, rajoreHupoBanue). Peakuus
ropeaust. OCOOEHHOCTM XUMHUYECKHMX CBOMCTB TOdyona. llomyueHue
6enzona. OCOOEHHOCTH XHMHUYECKUX CBOWCTB cTupoia. [lommmepusanus
ctupona. CrocoObl  TOMy4YeHUST W TNPUMEHEHHE  apOMaTUYECKUX
yIJI€BOAOPOAOB

3.10

Crouptel. IlpenenbHble OJNHOATOMHBIC CHUPTHI. XHWMHYECKHE CBOMCTBA:
B3aMMOJICCTBME C HATPUEM Kak Crmoco0 yCTAaHOBJICHHS HATWYHS
TUAPOKCOTPYNIIBI, C TallOr€HOBOJAOPOJAAMHU KaK CIOCO0 MOJy4YeHUs
pacTBOpUTENEH, BHYTPHU- M MEXMOJEKYJsIpHas Aeruaparauus. Peakuus
ropenus. [lomydeHue 3TaHoa: peakius OpOMXKEHUs TIIOKO3bI, TUpaTallUs
ATUJICHA. ODTUJICHIJIMKOJIb U TJIMUEPUH KaK MPEICTABUTENIN MPEICITbHBIX
MHOT'0aTOMHBIX CIIUPTOB

3.11

®enon. XuMuyeckue cBoiCTBa GeHoa (peakiuu ¢ HaTpueM, THAPOKCUIOM
HaTpus, Opomom). [Tomyduenue penona

3.12

Anpnerugpl. XHUMUYECKHE  CBOMCTBA  NPEACNIbHBIX  albIETHIOB:
THAPUPOBAHUE; KAueCTBEHHBIC pEaKIMK Ha KapOOHWIBHYIO TPYIITY
(peakmus "cepeOpsiHOTO 3epkana’, B3auMOJEHCTBUE C TUIPOKCUIAOM METU
(I). Ilomyuenwe TpeAENbHBIX  ANBJIECTUIOB: OKHUCJICHUE CIHPTOB,
ruAparanusi  aneTwieHa. AIIETOH KakK  MpPEICTaBUTEIb  KETOHOB.
Oco0OEeHHOCTH peaKy OKUCIEHUS alleTOHa

3.13

KapOoHoBBIEe KMCTOTHI. XUMHYECKHUE CBOMCTBA MPESIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XHMHYECKHX CBOHCTB MYypaBbHHOM
KUCIOTHL. [loydeHune mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, IIEPBUYHBIX CIIUPTOB, AIBACTUAOB. Briciiue
npejebHbIe U HEMPEAeIbHbIE KAPOOHOBBIE KUCIOTHI

3.14

Cnoxnble >¢upbl u xupbl. CrnocoObl TMOMY4YEHUS CIOXKHBIX 3()UPOB.
OOpatumocTs peakiuu dTepudukanuu. [IpumeHnenne cioxHbIX 3UPOB B
MUIIEBOH U TaphIOMEPHON MTPOMBIITUICHHOCTHU. JKUPBI KaK CIIOKHBIE 3PUPHI
TJIAIIEPUHA U BBICIIIUX KapOOHOBBIX KHCIIOT. XUMUYECKHE CBOMCTBA KUPOB:
THAPUPOBAHUE, OKHUCIICHHUE. [ MApon3, Wi OMBIIEHUE, )KHPOB KaK CIIOCO0




IPOMBIIIIEHHOTO MOJYYEHHs COJIEH BBICIINX KapOOHOBBIX KHCIOT. Mblid
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT

3.15

XUMUYECKHE CBOMCTBA TUIIOKO3BI: PEAKIMU C Y4YaCTHUEM CHUPTOBBIX U
aNbACTUIHON IPYNN U MOJIOYHOKHUCIIOE OpoxeHue. [I[puMeHeHne rioKo3bl,
€e 3HAYeHUE B >KU3HEAEATENbHOCTH opraHu3ma. [lucaxapupibl: caxaposa,
MajbTO3a. BoccraHaBiuBarouMe W HEBOCCTAHABIMBAIOLIME IUCAXAPUIbI.
['unponus nucaxapunoB. [lomucaxapunbl: kpaxman, riaukored. CtpoeHue
MaKpOMOJIEKYJI Kpaxmaja, TITMKOreHa U 1eUTi003bl. Pu3nyeckue CBOMCTBa
Kpaxmana ¥ IeJUTI0NI03bl. XUMUYECKHE CBOWCTBA Kpaxmala: THUIPOJIU3,
KAUEeCTBEHHAs] PEAKUUS C HOJOM. XHMHUYECKHE CBOMCTBA IIEJUTIOJIO3BI:
TUAPOJIN3, TIONy4eHue A(UPOB 1euTrono3bl. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alleTaTHBIN HIEIIK)

3.16

AMUHBI. AMMHBI Kak OpPraHMYECKHWE OCHOBAHUA: PEaKUUU C BOIOM,
KMCJIOTaMHM, PEAKIIUS TOPEHUS. AHUIIMH KaK MPEICTABUTENIb apOMATUUECKUX
aMUHOB. XMMMYECKHE CBOMCTBA aHWJIMHA: B3aUMOJCUCTBHE C KHUCJIOTaMH,
OpomHOI BOmOW, okucieHue. IlomyueHue amMHHOB aJKUIUPOBAHUEM
aMMHaKa ¥ BOCCTAHOBJICHUEM HUTPOIPOU3BOIHBIX YTJIEBOIOPOIOB

3.17

AMUHOKHUCIIOTHI U O€IKH. AMHUHOKHCIIOTHI KaK aM(OTEpHBIE OpraHuYeCcKHe
coenrHennsi. OCHOBHbIE aMUHOKHCIIOTHI, 00pa3yronire 0enku. XUMUIeCKUue
CBOMCTBa O€JIKOB: THIIPOJIN3, JIEHATypallus, KadeCTBEHHBIC (IIBETHHIC)
peakIuy Ha OeIKH

3.18

CtpoeHue u CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJHUMEPOB OT
CTPOCHUS MOJIEKYL. OcHOBHBIE CIOCOOBI IIOJTy4YEHUS
BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHMM:  PEaKUMU  IOJUMEPU3ALUU U
noyiukoHieHcanuu. Knaccudukaius BoJokoH

3.19

WNnentudukanus OpPraHUYECKUX COCMHECHUM. Pemenne
DKCIIEPUMEHTAJIBHBIX 33/1a4 HAa pACIIO3HABAHUE OPTAHUYECKUX BEIECTB

3.20

['eneTnueckas CBA3b MCKY KiIaCCaMU OPraHNu4YCCKUX COCI[I/IHCHI/Iﬁ

XUMUS U )KU3HD

4.1

Xumusi B IOBCeAHEBHOM ku3HU. [IpaBuiia O6e30macHOl pabOThl C €AKUMHU,
TOpPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH ObITOBOI XUMUU

4.2

Xumus U 310pOBbE. XUMHUS B MEAUIMHE. XUMHS U CEIBCKOE XO3SMCTBO.
XuMHsIT B TPOMBIIUIEHHOCTH. XHMHSI W DSHEPreTHKa: MPUPOJIHBIA U
NOMYTHBIA HE(TAHON ra3bl, UX COCTaB U Ucnoib3oBaHue. CoctaB HEPTU U
ee nepepadboTka (MpUPOIHbIE HCTOYHUKH YTIIEBOJOPOOB)

4.3

XUMHS ¥ 3KOJIOTHSI. XUMUYECKOE 3arpA3HEHUE OKPYIKAIOLIEH CPEAbl U €ro




nocneacTus. Oxpana ruapocdepsl, MoUBbl, aTMochepsl, Gropsl u PayHbI
OT XuMHuYecKoro 3arpssHeHus. [IpobGrema OTXOZOB ©  MOOOYHBIX
IPOAYKTOB. ANbTepHATHBHBIE UCTOYHUKU YHEPTHH

4.4

OO0mue TmpencTaBiICHUS O TMPOMBIIIIEHHBIX CIOC00aX  MONyYSHUS
XUMUYECKUX BEHIECTB (HAa MpuMepe MPOU3BOJICTBA aMMHUAKA, CEPHOM
KUCIOThI). YepHas u 1uBeTHas MeTamtyprus. CTEKIO W CHJIMKATHas
MPOMBINUICHHOCTh. [IpoMblniuieHHass opranuudeckas xumusi. CeIpbe AJis
OpraHUYeCKON MPOMBIIIJIEHHOCTH

Twunel pacdeTHBIX 3a7a4

5.1

Pacuetnsr maccel BCHICCTBA HJIN o0beMa ra3oB I10 HN3BCCTHOMY KOJIMYCCTBY
BCIICCTBA, MaACCC HIIHN O6’I>€My OIHOTO H3 Y4YaCTBYIOIIUMX B PpPCaKIHUH
BCIICCTB

5.2

Pacuets! TermnoBoro 3 dexra peakiuuu

53

PacueTsl 00bEMHBIX OTHOIIEHHI Ia30B NP XUMHWYCCKHUX PCAKIHAX

54

PacueTsr Mmacchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITU
OJIHO M3 BEIECTB JJAHO B U30BITKE (MMEET MPUMECH )

5.5

PacueTsl MaccoBol wiin OOBEMHOM JOJM BBIXOJIa NMPOJIYKTAa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOIO

5.6

PacueTsl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) NPOAYKTa PEAKIIMH, €CITU
OJIHO M3 BEILIECTB JJAHO B BUJE PACTBOpA C OMPEAECICHHON MacCOBOU JTOJIEH
PacTBOPEHHOIO BEIlIECTBA

5.7

Pacuetrsl ¢ wucnonap3oBaHMeM TNOHATUM '"MaccoBas gous", "MoJspHas
KOHLeHTpauus'", "pacTBOpUMOCTH"

5.8

Haxoxnaenue MoiexyssipHOH (OpMyIibl OpraHUYECKOTrO BEIIECTBA MO €ro
IJIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIUX B €r0 COCTaB, UJIU IO
MPOAYKTaM CrOPaHUS




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaako C.A.
AximonepHoe o6miectBo «M3narensctBo «lIpocBenienuey;

e Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB W.I'., CnankoB C.A.
AximonepHoe o6rmiectBo «M3marenbctBo «lIpocBenienue.

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. Mapmanosa I'. JI. : "COopHHK aBTOPCKHMX 3ajiad Mo XuMuu. 8-11
knacc". U3a. BAKO, 2017 r.;

2. N. T'. Xomuenko: "COOpHUK 3a7a4 ¥ yIPAKHEHUN 1O XUMUU IS
cpenueit mkonsl" -M., HoBas Bonna, 2017 r.;

3. EI'D - 2025. Xumusi: TUMIOBBIE 3K3aMEHAIIMOHHBIE BapHaHThI O]
penakmueit 1. FO. lobpoTuHa;

4. Epémun B.B. COopHuK 3amady W yNOpaXHEHUH MO0 XUMHHM:
wKoJapHbIM  Kypc- M.; OOO "UznarensctBo gom "Onumkc2lsek"; OOO
"U3natenbCTBO "Mup " obpaszoBaHue".
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPChbI CETH
HUHTEPHET

o http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm - [TonOopxa

MHTEPHET-MATEPUATIOB JIJISl YUUTEIIEH;

e http://www.l-micro.ru/index.php?kabinet=3 -  Hudopmamus o

IIKOJIbHOM 000pY/10BaHHH;

e http://www.ceti.ur.ru - Cait lleHTpa 3KOJIOTrHYECKOro OOydYCHHS H

uHpopmanuu;

o http://school-collection.edu.ru - Engunas xomnmexkuust 1UGPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB;

e http://www.ravnovesie.com, www.salebook.ru - OOyuaromue Kypchl

«Bam penetutopy;
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http://www.salebook.ru/

e http://v.SCHOOL.ru - bubnuoTreka 3JIeKTPOHHBIX HATJISIHBIX MTOCOOHUI;

o Jlucranumonnas 1mkojga Ne368: http:/moodle.dist-368.ru/ - gas

OpraHu3alii CaMOCTOSITEIbHOM PaOOThl yUAIIUXCS;
 JKunacc - https://www.yaklass.ru/p;
e 1C:¥Ypok;
e NUT;
o UCH1.RU.
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