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11t o0ydarormxcs 10 — 11 kmaccoB



HOACHUTEJBHAASA 3AIIMCKA

[IporpaMMa MmO XUMUM Ha YPOBHE CpEIHEro 0O0Imero ooOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaepaiuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpEAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), mnpencraBieHHbIXx B DegepaibHOM  TOCYJIapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHBIX OpraHuzanusix Poccuiickoi
denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPpaMMBI, |
OCHOBHBIX TnONOKeHHM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
Oenepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K ONPENEIICHUIO
oO1elt crpareruy 00y4YeHus, BOCITUTAHUSL U PA3BUTHUSL O0yYaIOIINXCA CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIeJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHuA. OTH ULEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpPbI
YelOBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercs XuMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHETr0 00IIero oOpa3oBaHUsl CPEICTBAMU Y4E€OHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPEAEiIeHbl B
nporpaMme 10 XUMHUU € Y4ETOM CHeuu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1ened W MPUHLMIOB, XapaKTEPHU3YIOUIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHATbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (DOPMHUPOBAHHUE PAIIMOHATILHOIO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 001aCTSIMU IPUMECHEHHUS.



TecHO B3aMMOJIEHCTBYS C APYIMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbIO MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaXI0ro uieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIAMU CPEOHEro OOLIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIOYEHUS B KU3Hb COLMYMa, MPOJOJIKEHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannveckas xumus» u «OOmas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIE€P’KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedyMBaeT BO3MOYKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOopraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOTO TIOJXOJa K U3y4YeHHI0O ydeOHOro marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
IpeJCcTaBlIeHU O cTpoeHuu BenlecTB. CBeAeHMs 00 H3ydyaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHndeckod XUMHMM IOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEACTABICHUS] O XUMUYECKON CBA3M, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan ¢ (aKTOJIOTHYECKHME CBEIEHUS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias U HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIyoXke TMOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o0mIaroIei 10 00BACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEKaHus JomnoyHseTrcs B Kypcax 10 um 11 xknaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHMUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IO3HABATEIBHOW M IMPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHUS K IMPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HUH(POPMALMIO U
NPUMEHATh €€ Il TONOJIHEHUS 3HAHUW, PEUICHUS WHTEIUICKTYyalIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yuyeOHOTo
npeaMera «XUMHS»  JaHHOTO  YPOBHS  WM3YYECHHUSI  OPUEHTUPOBAHO  Ha
(dopmupoBaHre y OOy4YarOMIMXCSI MHPOBO33PEHUYECKOM OCHOBBI ISl OHUMAHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBIECHUWA IYTEM OSKCIEpPUMEHTa U
pelieHrs TPOTUBOPEUYMM MEXAy HOBBIMHU (aKTaMd UM TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PELIEHUHU 3KOJOTHMUECKUX Ipodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhs, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
oOydJaronmxcss NPUHATbIE MNPOrpaMMOM MO XHWMHUHM MOJIXOJbl K OINPEIEICHHUIO
CONEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEPCAIbHBIX YyUEOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pPa3MUYHBIX BHJIOB JICSITCIIBHOCTH: peIIeHUs MpoOsieM, TIOWCKa, aHaiu3a u
00paboTku MHpOPMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUSI OTbITA MTPAKTUYECKON
U HCCIIEIOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU ONPEICICHUH
CoJlep KaTeIbHOM XapaKTepUCTUKHU LieJied HW3y4YeHHUs MpeIMeTa HarpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHYECKON HAyKH KaK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKON
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
IIpeaMeETa ABJISIETCS BIIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHMS TVIABHBIMHM LEJISAMH W3YYEHHUS IPEIMETA
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW Kak  BaKHEHIIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIKYEBbIC MOHATUSA, (PyHIAMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpHUEH
UX Pa3BUTHUA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMHYECKHX pEaKkUui, HEOOXOOUMBIX Uil HpUOOpETEHMUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTuM, conepkaTelbHasi XapaKTepUCTUKA LIeJIel U 3a/1a4 U3y4YeHUs
IpeaIMeTa B IPOrpamMMe 10 XUMHHU YyTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OoJblleld CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOH KOMIIOHEHTE COAepKaHus OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOoco0aMu U
YMEHUSMH aKTHBHOTO INOJIyYEHHs 3HAHUN W NPUMEHEHUS WX B PEAIBHOW JKU3HU
JUISl peLIEHUS TPaKTUYECKHUX 3a/1a4.

B cBf3M ¢ ATUM TpU U3y4YEHUM NpeaMera «XHUMHs» JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TAKKUE LIETU U 3aJa4H, KaK:

ajanrtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHre y OOy4yarOUMXCA  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHus mpolJeM, MOoucKa, aHanu3a U 00padoTKu MHQPOpMaLUH,
HEOOXOAMMBIX JUIsi TPUOOPETEHUsI OMbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B IIO3HAHWW XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON OE€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHUX
IIPOLIECCOB HA OPTraHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JJI IOMCKAa U aHalu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS], HAOJII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTH B TI'yMaHHUCTUYECKOU
HAIPaBICHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaAHUS, TIOTIOIHEHUSI SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /Il MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKHUMH SBICHUSMHU.

B yde6HOM maHe cpemHero oOmEero oO0pa3oBaHUS MPEeAMET «XHUMHSD)
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaIMETHON obsacTi «EcrecTBeHHO-HAyUYHbIE
PEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIsl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, coctapisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'"AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PAa3BUTHE U 3HAYEHUE B
NOJIYyYEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coenquHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omornorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
IIpY HarpeBaHuu (TUTaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss M TOPEHHUs), HAXOXKACHWE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE TPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyragueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMM TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, QpU3NYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHHUsS U HUTPOBAHUS), NNOJIYyYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUN, KaTaluThyeckuil), mnuposus. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIIlCHUI:
O3HAKOMJIEHME C 0Opa3lamMu IIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJOPOJOB  H
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE STHUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaime opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (peakUMM C aKTHUBHBIMU METaJUlaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. [lelicTBHE MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

@deHoJ: CTpOCHHME MOJEKYJbl, (U3NYECKHUe M XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpnerunpl U kemouvl.  DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHe, (pu3nueckre u XMMHUUYECKHUE CBOICTBa (CBOICTBa,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKalUu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHI KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuple 3(QUpPbl Kak TMPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['uaponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [roko3a — mpocTelmii MOHOCaxapui: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJbl, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. Porocunre3. pyKTo3a KaK H30MEP TIIFOKO3BI.

Kpaxman u memnnrono3a Kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJcHUE, HAOMIOJCHNE W OINMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOAYKTa PEeakUH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

A3oTconepKale OpraHu4ecKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OopraHuyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buomormueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenKkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHHs] BEIIECTB M MX MpEeBpallleHui:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIUs OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUy OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHSL.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHHsI BEIIECTB M MX IpEeBpallleHUi:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanys MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX MOHATHM, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO HUKIIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, mepuoInIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECypPCHI.

TexHonorus: MNHILEBblE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMuYeckuil snaeMeHT. AToM. SAapo aroma, H30TONbL. JJIEKTPOHHAs
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepnonnueckuit 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b MEpUOIUYECKOTO 3aKOHA U [lepuoamyeckoid cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIJIOKHBIX BEIIECTB IO TPYIIaM H TEPHOJaM.
3HaYeHue MepUOANYECKOro 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKOW CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTalimyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-
akuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTB. ONEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4ECKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BelEeCcTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPAILICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipuniun Jle [larense.

DnekTpoiauTuueckas nuccounanusi. CuibHbIe U ciaadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tadiui «Ileprogudeckas cucrema XuMudeckux sjaementos 1. U.
MeHnneneeBay, U3ydeHUE MoJieNied KPUCTAUIMYECKUX PEHIETOK, HAOIIOJACHUE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOINIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEAKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbIX (HaKTOPOB HA CKOPOCTh
XAMHUYECKON PEaAKIUm.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXHEUINIMX HEMETAUIOB (TaJoreHOB, CEpPhl, a30Ta,
dochopa, yriepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. [lonoxenne meramnoB B [lepuonnueckon crucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTajuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DNEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMHUYECKHE CBOMCTBA BaKHEWINMX METAUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OO6mue cnocoObl momyueHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMNBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U I1IEJI0Y€EH, KaueCTBEHHBIE PEAKI[MN Ha KATUOHBI METAIJIOB).

PacuérHrie 3anaun.

PacuéTtel macchl BemiecTBa WM 00ObEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHS U KU3Hb

Ponb xumun B 00€cCTieUeHUU SKOJOTMYECKOHM, YHEPTeTUYECKOW M MHUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoHSTHE O HAyyHBIX METOAAaX IO3HAHUS
BEILECTB U XUMUYECKUX PEAKLIM.

[TpencraBiaenuss 00 OOMMX HAay4yHbIX MPUHLUIAX [POMBIIIJIEHHOTO
NOJIyYEHUS] BaXKHEHIINX BEILECTB.

YenoBeK B MHUpE BELIECTB M MaTE€pPUANOB: BAKHEWIIUE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepuasbl, KpacKh, CTEKJIO, KEepaMHKa,
MaTepuaybl IS 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIbHBIE
yAa0OpeHwus.

XuUMHST W 30pPOBbE YEJIOBEKA: IMpaBUJia HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia O0E€30MACHOTO KCIOJNIb30BAHMS NPENapaToB ObITOBOM XUMUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYEeHUH OOmeH w
HEOpraHu4yeckor Xxumuu B 11 Kjacce oCylIECTBISIETCS YEpe3 MCIONIb30BAHUE Kak
OOLIMX EeCTECTBEHHO-HAYYHbIX TMOHSITHUH, TaK W TMOHATUM, SBJISIOIIMXCA
CUCTEMHBIMM JIJIS1 OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHS: HAY4HBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECINPOBAHUE, U3MEPEHUE, SIBJICHUE.



®usuKa: MaTepus, SHEPTUA, MACCA, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HUOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEINO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, DJKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35WCTBEHHOE ITPOU3BOJICTBO, MHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IMpernaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
DJIEKTPOHHAs IIPOMBIIIUIEHHOCTb, HaHoTexHosnoruu IIJTAHUPYEMBIE
PE3VJIbTATBI OCBOEHUA TIPOTPAMMSBI 110 XMMHNNU HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TPOTPAaMM  CpPEIHEro OOHmero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HaydHo-mMeTonu4Yeckol OCHOBOW s
pa3pabOTKH TJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUS MPOTPaMM CPEIHET0 OOIIero
0o0pa3oBaHus SIBJSIETCS CUCTEMHO-AEATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha yYPOBHE CPEIHETO
o01iero oOpa3oBaHus BBIJCICHBI CIICIYIOIINE COCTABIISAIOIINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIECIICHUIO;

HaJMYue MOTUBAIIMU K 00yUCHHIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIHKI 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOECH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKAMHM, MPUCYIIUMHU IE€IO0CTHOM
CUCTEME XUMHUECKOTO 00Pa30BaHUs;

HaJIMYKUE MTPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTAaBHUTH
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTATCS B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTA B COOTBETCTBUU C
T'YMAHUCTHUYECKUMHU, COLIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU I[€HHOCTAMHU
U WaealaMd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHSTHIMA B OOIIECTBE



HOpMaMud U  TpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUS W HPABCTBEHHOTO CTAHOBJICHHS JIUYHOCTH
00yJaroIIXcsl.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHHS TMpeaMeTra «XHMHS» OTPaKaroT
c(OPMUPOBAHHOCTh OTIBITA TIO3HABATEILHOM W TIPAKTHUYECKOW JEATEIBHOCTH
oOyJaromuxcs Mo peain3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HaHUs 00YYAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKCHUS K 3aKOHY U TIPABOTIOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOpMax H TMpaBUJIaX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATENbHOCTH IIPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M IMO3HABATENIbHBIX 3aj1a4, BBIMOJIHEHUU
XUMHUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh WM MPHUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apTYMEHTHI IPYTHX TPU aHAIHN3E PA3IUYHBIX BUJIOB YUYEOHOH EATEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

yBOXEHHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPHUH U MPAKTUYECKOTO
OPUMEHEHUS XUMUHU, OCO3HAHMS TOrO, YTO AOCTH)KEHHUS HAyKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX SKCIEPUMEHTAIBbHBIX  IOHUCKOB,
MOCTOSTHHOTO TPpyJa YYEHBIX U TPAKTHKOB;

WHTEpeca ¥ TI03HABATEIbHBIX MOTHMBOB B TIOJYYEHUH H MOCIEIYIOIIEM
aHanm3e HHQOPMAIH O MEPEAOBhIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMHUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUIECKOTO MTOBEICHHUS;

CTIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUCHTHUPYSACh Ha MOPaIbHO-HPaBCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OLIEHUBATh CBOE MOBEACHHE M TOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHWE TIOCIEACTBUNA ITHX
MOCTYTIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;



COOMIO/IeHUsT TIpaBWi O€30MacHOr0 OOpaleHusi C BEHECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIhCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUU NPAKTUUYECKUX 3ajad
COI[MAILHOM HAMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

UWHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO NMpodeccuil pa3IudyHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUU 110 XUMHUH;

YBOKEHHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIBHON TpPaeKTOPUU
oOpazoBaHusi, Oyaymieil npodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€J€CO00Pa3HOTr0 OTHOUIECHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHOM CpEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHKCHUH XUMHUHU  JIJIs
pelIeHrs BOMPOCOB PAllMOHAILHOTO MPUPOIOTIOIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEd OKPYXKarOUIEH
MPUPOTHON Cpeie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PaA3BUTOrO SKOJIOTHYECKOTO0 MBIIICHUS, IKOJIOTUUECKON KYJIBTYPHI,
OTIbITa JeATeIbHOCTH IKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TIPOTHUBOCTOSTH HJICOJOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH,

MOHUMAHUS CHeNU(PUKA XWMHHM KaK HAyKd, OCO3HaHUS €€ poid B
(GbOopMHpPOBAHUM PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU II€JIOCTHOTO



IpeCTaBICHUS 00 OKpYXalolleM MHUpe Kak O €JUHCTBE MPHUPOJbI U YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
MPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTHM XHUMHUHM JJII  COBPEMEHHOM
UUMBUIIM3AlMK: B €€ TyMaHUCTHYECKON HANpaBICHHOCTH U Ba)XXHOW pOJIK B
CO3/IaHMU HOBOM 0a3bl MaTepUAIbHON KYJIbTYpHI, PEIICHUH TNIOOATBHBIX MPOOIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUCHUU YCIOBHM
YCHEIIHOTO TPpyJa W OKOJOTUYECKH KOMQPOPTHOM IKHU3HU KaXKIOrO YJieHa
00IIIECTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS! SBJIICHUN OKPY’KaOILEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 000CHOBaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAayuyHBIX (AKTOB W UMEIONIMXCA JaHHBIX C MEJbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHUS s
pelIeHus mpoOJieM B pealibHBIX )KU3HEHHBIX CUTYALIUAX;

MHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HEMpephIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNu4HbIX chepax nmpodeccruoHaIbHOM

JESATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpeIHEro 001Iero 00pa3oBaHus BKIOYAOT:

3HauUMMble g (QOPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHSATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB TO3HAHUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOLECC, CUCTEMA, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIEA0BaHNE, HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHUBEpCalbHble y4eOHble NeWCTBUs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pErYJIATUBHEIE), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATHHON
TPAMOTHOCTH M COIMATLHON KOMIIETEHITUN 00yJaroITuXCs;
CTIOCOOHOCTH o0yJaronmxcs UCTIOJb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.



MertanpeqMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISTHBHBIMU
JICCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMHU Y4eOHBIMU MO3HABATEJIbHBIMH
NEeUCTBUSAMMU:

1) 0a30BbIe JIOrHYeCKHE TeHCTBUS:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONpPEACsATh LEJNU JESITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThl AEATEIILHOCTH C MOCTABJICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU HJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy HU3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PpacCyX IAeHUS (MHIAYKTUBHbIC, JETyKTUBHBIC, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEMbIe B XUMHH CUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (opMmyJia, ypaBHCHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPH3HAKOB U3yYaE€MbIX BEIIECTB M XMMUUYECKUX PEAKIIM.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
peaxKLuii;

dbopMyIMpOBaTh SN U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABIICHHBIC
U CaMOCTOSTETLHO C(OpPMYyIHUpPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MIO3HAHUS U OCHOBBI NI (DOPMHUPOBAHMS THIIOTE3bI IO MPOBEPKE IMPaBHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYCHHUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
mpoIriecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro Pe3ynbTar, (HopMyIMpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB HCCICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;



npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOU
JEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a/1ad, NPUMEHEHUIO pa3InYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ unpopmMaunmeii:

OPUEHTHPOBATHCSI B PAa3JIMYHBIX HCTOYHUKAX HWH(popManuu (HAy4YHO-
NOMyJIsIpHasi JIUTEparypa XUMHUYECKOTO COAEpPKAHUA, CIPAaBOYHBIE IOCOOUS,
pecypcel HTepHeTa), aHanmu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BUAOB U (popm
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(GOopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS y4eOHBIX 3ajad
OIPEACIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTHUMAIbHYIO  (OpMy  NIpEICTaBIICHUA
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJINLbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAy4YHBIA S3BIK B KadecTBE CpeAcTBa MHpu padoTe ¢
XUMHYECKON HH(OpMAIMel: TNpUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHUE CpEACTBA
HaIJISTHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMHM ACHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI M0 CYLIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJIora W/Win
JUCKYCCUHU,  BBICKa3blBaTb WA, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBITTOJIHEHMSI MPEI0KEHHOM 3a1a4H;

BBICTYNIATh C MPE3EHTALUEN pe3yJbTaTOB II03HABATEIILHON JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOU PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOIbI
10 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IyTEM COIJIACOBAHUS IO3ULHMN B
X0J1e 00CY X IeHHS 1 OOMEHA MHEHUSMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILECTBISATH CBOI IO3HABATEIbHYIO
NeATEIbHOCTh, Ompenensis e€ Lend W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATH TPEAaraéMblii aJirOpuT™M JACHUCTBUN TpHU
BBIMIOJTHEHUH Y4YE€OHBIX UM HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TMOJMYyYEHHUS HOBBIX 3HAaHUH O
BEILECTBAX U XUMHYECKUX PEAKLIMSIX;



OCYHICCTBIIATE CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOaHalIn3a
H CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, POJIM XUMHH B II03HAHMM SIBJICHUHI
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(yHKLIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS] TPAKTUYECKUX 3aa
U 9KOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3JIOPOBBIO M MPHUPOJHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaulEHHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEpOAHBIM CKeleT, (PyHKIMOHAIbHAs TpyMa,
paguKall, U30MEPHUsI, U30MEPBI, TOMOJIOTHUECKAN PSAL, TOMOJIOTH, YIJIEBOAOPOLIBI,
KHCJIOPOA M a30TCOAEpkKAIIUE COCAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHs] MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH W CHUCTEMHOCTH XHUMHWYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJIYyYEHHH H
0€30MacHOM HCIOJIb30BaHUM BaKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA,;

chOpPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HWCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPU
ONMCAHWU COCTaBA, CTPOCHHS U IPEBPALIEHUN OPTAHUYECKUX COEANHEHNN;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYECKMX BEUIECTB W YPAaBHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJI OPraHMYECKHX BEUIECTB I WJUIFOCTPALMU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPHUHA]JIEKHOCTb HM3yUEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrJIeBOJOPOJbl, KUCIOPOA U a30TcojepKalliue



COEIMHEHUS, BBICOKOMOJICKYJISIPHbIE COEJUHEHHMSI), JlaBaTh UM Ha3BaHUS II0
cucremarnyeckoit HoMeHknatype (IUPAC), a taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, alETUJICH,
ATWICHIJIMKOJb, TIHIEpUH, (eHod, (Gopmanbaerul, ameTanbIeruja, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. byTiepoBa aiis 00bACHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, STAaHOJ, STUJICHIJUKOJIb,
TIUIEpPUH, (EHON, aleTalbACTu/l, MypaBbUHasi U YKCyCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKU YTJIEBOJIOPOJIHOTO
Chlpbs (HE(QTh, NOPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTA
peakiMu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUUYECKUX SIBJICHUHN (HAOI0/IeHEe, N3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
WCIIOJIB30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJAOBaHHMEM, a TaKXe IpaBUiia OOpaIIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHWH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyYEHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHbBIE PEAKIMU OPraHUYECKUX



BEIIECTB, JCHATypalus OENKOB MpU HArpeBaHUM, I[BETHBIE PEAKIMH OEJIKOB) B
COOTBETCTBHMHM C TIpaBWJIaMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH U J1A0OpAaTOPHBIM O0OPYJOBaHMEM, WPEICTABIATH PE3yJIbTaThI
XUMUYECKOTO JKCIepUMEHTa B (hopMe 3aluCH YPaBHEHUH COOTBETCTBYIOIIUX
peaxiuii 1 GopMyIHPOBATH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHpOpMaIMIO, TONYyYaeMyl0 M3 pa3HBIX MCTOYHHKOB (CpPEICTBa MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCTh ~ yMEHHUH  CcOONIONATh  TpaBUia  OKOJIOTMYECKH
11eJIecCO00pa3HOr0 TOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B IEJSAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OMpPENEIEHHBIX OPTaHMYECKUX
BelleCcTB, MOHKUMas cMbica nokazartens 1K, mosicHITh Ha mpumepax CHocoOblI
YMEHBILIEHUSI M TMPEAOTBpAILlEHUs HMX BPEIHOTO BO3JEHUCTBUS Ha OpraHU3M
YeII0BEeKa;

JUIE 00YYaloOUIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbsI: yMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CIIETBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIUM XUMHM B TIO3HAHUM SIBJICHUI
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIsI pEIICHUS IPAKTUISCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHUYCCKUI 3JEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(koBaJIeHTHas, MOHHAsI, METAJTTMYECKas, BOJOPOAHAS ), KpUCTAIIIMYECKasl pEIIETKa,
TUIBl ~ XMMHUYECKHX  pPEAKUUH, pacTBOp, OJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOIMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTbH
XUMHUUYECKON pEeakiuu, XUMHUYECKOE PaBHOBECHE); TEOPUM W 3aKOHbI (Teopus



ANEKTPOJIMTUYECKOM JIHcconmanuu, nepuomudyeckut 3axkoH [[. WM. Menpeneesa,
3aKOH COXPAaHEHUsl MACChl BEIECTB, 32aKOH COXPAHEHHMS W MPEBPALICHUS YHEPIrUn
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHUYECKNE 3HAHUSA, JIEKAUIME B OCHOBE IOHMMAaHUS INPUYMHHOCTH U
CUCTEMHOCTH XMUMHUYECKHX SIBICHUH, (PAKTOJOTMYECKUE CBENIECHUS O CBOMCTBAX,
COCTaBE, NOJYYEHHH U 0€3011aCHOM HCIMOJIb30BAHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHHUU BBISBIIATH XapaKTEPHbIE IMPU3HAKU TMOHATHUH,
YCTaHaBIMBATh UX B3aWMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME TOHATHUSA IPH
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanpHble Ha3BaHUSI OTJAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbli ra3, yIJIEKHCIbIM ra3, aMMHaK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUI OINPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKas, BOJAOPOJAHAS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJIEKYJIIpHad,
WOHHAsl, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIUHCHMI;

c(OpMUPOBAHHOCTD yMEHUI yCTaHaBJIUBAaTh IPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpenesIéHHOMY KJaccy/TpyIe
COEIMHEHHH (ITPOCTHIEC BEIIECTBA — METAUIBI U HEMETAJIIbI, OKCUJIbI, OCHOBaHMUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOIUYECKOr0 3aKoHa /[I.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuono Ilepuoanueckoil cucTeMbl
xumuueckux sgemeHToB JI. M. MenngeneeBa, WCIONB3Yys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opouTanu, «9HEPreTHYECKue YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUI
110 nepuojaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHTOoB J1. U.
Menaeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C ITIOMOILBIO YPABHEHHUI COOTBETCTBYIOINX XUMAYECKUX PEAKLIH;



c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XHUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBYy pPEarupyrolnxX BeEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMEeHEH OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkIMK, YYaCTHIO KaTaau3aTropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHUS PEaKUUW pPa3IUUHbBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS pPEeaKIuid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMU UAYT JO KOHIIA;

cOPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIHMH, TMOJATBEPKIAIOIINE
KAueCTBEHHBIM COCTaB pPa3UYHBIX HEOPraHWYECKUX BELIECTB, paclo3HaBaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPacKpbIBaThb CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEBHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelTHero Bo3aeictaus (mpuniui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XHUMUYECKHE IIPOIECCHI,
JIeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HPOPMUPOBAHHOCTH TPEACTABICHUM OO0 OOIIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHSTHUSL «MAacCcoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
PU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO U3 YUYACTBYIOIIUX B pPEaAKIUU
BEILIECTB, TEIJIOBOro 3(P(deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/I0Ol U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXe IpaBUiia OOpalleHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBHIMIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaauzaTopa,
OTpENICJICHUE Cpelbl PAaCTBOPOB BEIIECTB € TOMOIIBI YHHUBEPCAIBHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKOU PEaKIINH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad MO
temam «Metaiuby U «HeMetamnb») B COOTBETCTBHM C IMPaBHIAMH TEXHHUKHU
0e30MacHOCTH MPHU 0OpaIllEeHHH ¢ BEUIECTBAMU M JIA0OPATOPHBIM 000pYIOBaHUEM,



MPEACTABIATh PE3YJbTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIONMIUX peaKmuii U (HOpPMYJIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHUMUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaru, IHTepHeT 1 ApyTruXx);

chOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JI€ATETbHOCTH B IEJAX
COXpaHEHHUs] CBOETO 3/I0POBbS U OKpY’KaloIlleld MPUPOIHON Cpelbl, OCO3HABATh
OIMACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax CcHocoObl yMEHBUIEHUS H
MpEeAOTBPAICHUS UX BPEHOTO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUSI BELIECTB M
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CJa0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnbsie IlpakTuueckue
NMpoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3 1
M. bytneposa
Htoro no pazneny 3
Pa3nea 2. Yriesogopoasbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
59 HenpenenbHble yrieBogopo/ibl: aJKEHbI, 6 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKkue yrieBo10posl 2
24 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
uX mepepadoTka
Htoro mo pazueny 13
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coenHeHust
3.1 Crupter. @enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxxHbie 3¢upsl
3.3 VYrneBoasl 3 1




Uroro no pazgeny

13

Pasznen 4. A30Tc011ep)l<a11me OpPrauHnv4eCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro mo pazneny 3
Pa3zaea S. BoicokoMoJIeKyIsIpHBbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourposbnbie IIpakTuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cuCTeMa XUMHUYECKUX 3
anemenToB 1. I. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no pazneny 13
Paznen 2. Heoprannueckasi xXumust
2.1 ‘ Mertabl
2.2 ‘ Hemeraist 9 1
53 CBsi3b HEOPTAaHUYECKUX U OPTaHUUYECKHUX 5
' BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Koutpoapupie  IMpaxruyeckue fll3y'{eﬂnﬂ :)Iﬁlil)aI;OBaTeJILHbIe
padoThbI padoThI pecypes:
1 [Ipeamer opranM4ecKor XuMuu, € 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHM4ECKUX
2 coequHenunit A. M. Bytneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
opraHuueckux semects. HomeHkiatypa
3 (cucremaTuyeckas) U TPUBHAJIbHBIE 1 1
Ha3BaHMs OPraHUYECKUX BELIECTB.
CraproBasi TUarHOCTHUKA
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUH PSIJL
5 MeraH u 3TaH — npocTeniue 1
IIPEICTaBUTENN aJTKAaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUiEH U NPONWIEH — IpocTeiine 1
IIPEICTAaBUTENN aJIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilomyuenune 1 1
STWJIEHA U U3yUYEHUE €ET0 CBONCTBY
9 Ankanuensl. byranuen-1,3 u 1

MetunoyTanuen-1,3. [Momyduenue




CUHTCTHUYCCKOI'O KaydyKa U pE3UHBL

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHM psAl. ATIETHIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

11 Brluncnenus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apensl: 6eH301 U TOIy0J. TOKCUYHOCTb
apeHoB

13 I'eneTnueckas cBs3b yIiI€BOJOPOIOB,
NPUHAIIEKALIMX K Pa3IMYHBIM Klaccam
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOIOB:

14 MPUPOIHBIN ra3 U MOy THBIE He()TAHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HICTOYHUKH YIIIEBOAOPOOB:

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIEeBOIOPOIBDY

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJI. BoopoaHas cBs3b

18 MHoroatoMHble€ COUPTHI: 3TUIICHTIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AneTon

21 OnHOOCHOBHBIE IIPE/IENIbHBIE KAPOOHOBBIE

KHCIIOTBI: MypaBbUHAs U YKCyCHast




22

23

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

IpeaACTaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCJIOT

24

MBpbL1a Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHUE

25

26

27

CrnoxHble 3(UPHI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

Xupsl: ruaponus, npuMeHeHue,
Ononoruyeckas poib KUPOB

VYTeBoibl: COCTaB, KiIacCU(pUKAIHS.
Baxueiiime npeactaBuTeNu: TIOK03a,
bpykTo3a, caxaposa

28

29

30

31

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

KonTtponsHast pabota no pazueny
«Kucnopoacoaeprxalye opranndeckue
coenuHeHUs/ Beepoccuiickas
MpoBepoyHas pabora

OO1ast xapaKTepUCTUKA a30TCOIePIKAITIX
OpPraHUYECKUX COSTMHEHUH /
Bcepoccuiickas mpoBepouHas pabota

AMUWHBI: METHJIAMWH M aHUJIUH

32

AMMHOKHUCIIOTHI Kak aM(pOTepHbIE
OpraHWYECKUE COCAMHEHUS, UX
ouogoruyeckoe 3HaueHue. [lentuas.




benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS

OCHOBHBIE TTIOHSTHS XUMHHI

33 BBICOKOMOJIEKYJIAPHBIX COCTUHEHUH 1
OcCHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[InacTmaccel, KaydyKH, BOJJIOKHA
OBIIEE KOJIMYECTBO YACOB 110 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypaIysi aTOMOB

[lepuonnueckuii 3akoH u Ilepuognueckas
cucTeMa XUMUYeCKux 3yemeHToB [I. 1.
MenieneeBa, UX CBs3b C COBPEMEHHOM
TEOPUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COEAMHEHUH TI0
rpynmnam u nepuojam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anementoB .. Meneneena B
Pa3BUTHH HAYKU

Crpoenue BeniecTBa. XUMHUYECKasl CBA3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHMS
KOBAJIEHTHOM CBSI3U. BomopoHas cBs3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOT'O
CTPOCHUS

[ToHsTHE O TUCTIEPCHBIX CUCTEMaX.

HctruHHbBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBOpe




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

CkopocTth peakuuu. OOpaTuMbIe PEaKIIUH.
XHWMHYECKOE PAaBHOBECHE

[IpakTuueckas padota Ne 1. «Bnusinue

pa3Iu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON peakinm»

11

DnexTpoiauTHdecKas auccoruanus. [lonstue
0 BoJIOpoIHOM Tokazarene (PH) pactBopa.
Peaxiuu nonHoro oomena. I'muponus
OpPraHMYECKUX ¥ HEOPTaHNYECKHUX BEIIECTB

12

OKHCIUTETEHO-BOCCTAHOBUTETHLHBIC
peaknuu. [ToHsATHE 00 2MIEKTpPOTU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

13

14

KonTponpHas pabota mo pazaeny
«Teopernyeckne OCHOBBI XUMHUU»

Mertasiel, ux nojoxenue B [leproauueckoit
CHCTEME XUMHUYECKUX dJieMeHTOB J]. 1.
MenzeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. OOmMe Gpu3ndecKue cBOWCTBa
METaJJIOB




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHUN METaJUIOB

XUMHUYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATpUH, KaJui, KaJablluii, MarHuH,
ATFOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XnMHYecKre CBOMCTBA IIMHKA, JKejle3a U UX
COCTMHEHUN

[IpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Meramabs»"

HeMeTaJ'IJ'II)I, HUX ITOJIOKCHUEC B
[Iepuoanueckon cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3NYECKUE CBOMCTBA HEMETAIIIOB.
AJUTOTpOTIUS HEMETAJUIOB (Ha IpUMeEpe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

XuMuueckue cBOMCTBa a30Ta, pochopa 1 ux
COCIMHEHU I

XHWMHYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
HUX COeOUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 1O




TeMe «Hemertayuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemienne

27 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1
"Hemeranmnsl"»

28 KonTponbhas padora no temam «MeTamis» 1
u «Hewmeramnbn»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heopranmueckue u opraHn4eckue OCHOBAHUS
AmdoTrepHble HEOpraHU4ECKue 1

30 opraHudeckue coepuHeHus. I'enerTnueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHHYECKUX
BEIIECTB
Ponb xuMum B ob6ecrieueHNH SKOJIOTHYECKOid,

31 SHEPTeTHYECKOHN U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 00IMKX HAYUHBIX

32 IIPUHLIMIIAX TPOMBILIUIEHHOTO MOTYYEHUS 1
BaXHEUIIINX BEILIECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMHSA U 3I0pOBBE YEIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTarTa

1

11

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeiHero o01ero odpasoBanusi

TeopeTnueckre OCHOBbI OPraHNYeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBIIGHUWA TpUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBLHOM TIpaMOTHOCTH, HEOOXOIUMOM s
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMol XMMUYECKMX 3HAHMH, KOTOpash BKIJIIOYAET:
OCHOBOIIOJIAratoIre TTOHSTUS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCICHHS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YTIEPOAHBIN CKEJeT,
(yHKIMOHANBHAS ~ TPYIa,  paJudKal,  HW30MEpHUs,  H30MEpHI,
TOMOJIOTUYECKHN PpsAZl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOI- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBompl, XKUpHI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranmueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, IIOJy4YeHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYECKHX

BCIICCTB B 6LITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

ChopmMupoBaHHOCTh YMEHHMH BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHAaBIMBaThL  UX  B3aUMOCBS3b,  HCIIOJIb30BATH
COOTBETCTBYIOIIME IIOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUIN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIONB30BATh XUMUYECKYI) CHMBOIIUKY
JUISE COCTABIICHUS MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMyaT OpPraHMYECKHX BEIIECTB MW YpPaBHECHHH
XUMHYECKHUX PEAKITNil, U3TOTABIUBATH MOEIH MOJIEKYJT OPTaHUYECKUX
BEIIECTB I WITIOCTPALUA MX XUMHYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHABIMBATh  MPHHAICKHOCTD
W3Y4YEHHBIX OPraHMYEeCKUX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpynme) CoequHeHHi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIE
COEIUHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUABI XUMUYECKOU CBSI3H B

OpPraHUYECKUX COCTMHEHUSIX (OIMHAPHBIE U KPaTHbBIC)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS IPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHusi opranudeckux seuiectB A.M. BbytnepoBa 11 0ObscHEHMS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

vr. JICBOJOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHU. BI)ICOKOMOJIGKy.HﬂpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STUJICHIJIMKOJb, TJULEpUH, (eHod, (QopManbaeruj, aueTaabIeru,
MypaBbHHAs KHCJIOTA, YKCYCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCIJIOTa, IJIIOKO3a, (PyKTO3a, Kpaxmal, ILeJUI03a,

TJIALMH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MvYecKne W XUMHUYECKHE CBOWCTBA TUIMYHBIX TIPEJICTaBUTENEH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUIIEH,
MpOMNUJIeH, aneTuieH, OytamueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCyCHasi KHUCJIOTHI, TJIIOKO3a, Kpaxmals, IeJUTI0JI03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WLTIOCTPUPOBATh TEHETHYECKYIO CBS3b
MEXKJYy  TUIMYHBIMU  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHUX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (pOpMyT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, YroJib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB nepepa60TKI/I

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHsA, UCIIOJIB3YCMbIX B XUMUU MIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOIIOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAHUS I DPUHATHS PELIEHUH B KOHKPETHBIX

KHU3HCHHBIX CUTYyalusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHMM COONIOAaTh TpaBUJa IOJB30BaHUS
XUMHYECKON mMocynoil u 1a00paTOpHBIM 00OpPYIOBaHHEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

CchopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMHUYECKHMA
9KCHEPUMEHT (IIPEeBpALCHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECTBECHHBIEC PEAKLIUU
OpraHMYECKUX BEIIECTB, JeHAaTypauus O€JIKOB INpuU HarpeBaHHH,
LBETHbIE peaklMU OEJIKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0€30IIaCHOCTH TpH OOpallleHUH C BeLIeCTBaMU U J1abOpaTOpHBIM
000pyI0BaHUEM; [IPEACTABIIATH pe3yabTaThl XUMHUYECKOTO
9KCHepUMEeHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIhTaTOB

3.4

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO
13 UCXOJHBIX BELIECTB MU MPOIYKTOB PEAKIIUN)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HWH()OpMAIMIo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

CpopMUpOBaHHOCT, yMEHHUHN COOIO/aTh TMpaBUjiia AKOJOTUYECKU
11e1ecoo0pa3HOro MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH IPUPOTHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JCHCTBHS Ha KUBBIE OPraHU3MBbI
ornpeAeNéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI MOKa3aTens
MK (mpemensHO JOMYCTUMOM  KOHIIGHTpAllMW), TIOSICHATH Ha
IpUMEpax CIOCOObI YMEHBIIEHUS M IMPEeJOTBpAIlEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KJIACC

Kon
NpoBepPsIeMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 06pa3oBaHus




pe3yJabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCJICHHs, XMMUYECKas CBA3b, MOJIb, MOJIIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelEéTKka, THIbl XUMHUYECKUX peakiui
(OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peaky HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
IEKTPOIIUTUYECKAs] ~ JUCCOLMALUSA, OKHUCIMUTENb, BOCCTAaHOBMTEID,
CKOPOCTb XMMHYECKOW pEaKLUH, XMMHUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJIUTHUYECKON aucconuanuu, [lepuogmueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH S3bIK XUMUH, (PAKTOJIOIMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMH U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aMMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

13

14

1.5

Bnaz[eHHe OCHOBHBIMHM MCTOJaMHW HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUUYECKUX SIBICHUM (Ha6J'IIO,I[eHI/IC, HU3MCPCHUC, OKCICPUMCHT,

MOIICJ'II/IpOBaHI/IC)

ChopMupoBaHHOCTh yMEHHI OMPEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JTUYHOTO
COCTaBa, BHJ  XUMHUYECKOH CBs3M  (KOBAJIGHTHAs, HWOHHa,
MeTaJTn4ecKasi, BOAOPOIHAs) B COCAUHEHUSIX, TUI KPUCTATHUECKON
PEIETKH KOHKPETHOIO BEHIeCTBA (aTOMHAs, MOJIEKYJIIpHas, MOHHas,

MeTaJUTHIeCKas)

C(I)OpMHpOBaHHOCTB yMCHHf/'I ONpCACIIATh XapaKTCp CpCAbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTh ~ yMEHHUS  KJIacCU(UUUPOBATH  XHUMHUYECKHE
peaKkuuu Mo pa3IuyHbIM MpHU3HAKaM (YHCIy M COCTaBy pearupyronux

BEIIECTB, TemIOBOoMY J(h(]eKTy peakiuu, HW3MEHEHHUIO CTeleHel




OKHCJICHUS  DJIEMEHTOB, OOpaTUMOCTH  peakIHH,  y4YacTHUIO

KaTaJinu3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTaBISATH YpPaBHEHUS  PEaKIUi
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEaKLUUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, IMPUCYTCTBYIOUIME B BOJHBIX

PacTBOpAX HCOPraHUICCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMHpoBaHHOCTh YMEHHMM PpacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH peakIiy OT Pa3INIHbIX (DaKTOPOB

ChopmupoBaHHOCTh yMEHHMI OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACHCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHUYecKask XUMUs

2.1

2.2

CpopMHUpOBaHHOCT YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.. MeHnpeneeBa u JIEMOHCTPUPOBATH €ro
CUCTeMATHU3HUPYIONIYI0, OOBACHUTEIbHYIO U  MPOTHOCTUYECKYIO
byHKIIIN

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XHUMHYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cucTeMbl XuMuuyeckux diemeHToB J[.M. MeHneneeBa, uCIONb3ys
MOHATUSL  «S-, P-, 0-2JEKTPOHHBIC OpPOUTATIN», «IHEPrETUUYCCKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB U WX COEIUHEHHH IO MepuojaM MU rpymniam

[Tepuonnueckoit cucrembl XxuMudeckux 3iaeMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAHUUYECKUX BELIECTB PA3INYHBIX KJIACCOB,
MOATBEPKAAaTh  CYLUIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEKIY
HEOpraHMYECKMMH  BEUIeCTBAMM  C  [OMOUIbI0  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCTh

HEOPraHMYECKUX BEUIECTB MO MX COCTaBY K OMNPECIEHHOMY Kiaccy




(rpymnme) coenMHEHUi (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIBI,

OKCH/JIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOIB30BATh XUMUYECKYH) CHMBOJIHKY
JUISS  COCTaBlieHUST (OpPMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HomeHkIaTypy (IUPAC) u TpuBuagbHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETAllIEHash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHE)

2.6

ChopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUECKUX BEILECTB Pa3IMYHbIX KJIACCOB,
NOJTBEPXkaTh  CYLIECTBOBAHME  TI'EHETHYECKOM  CBA3M  MEXKIY
HEOpraHMYECKMMH  BEUIECTBAMM  C  [IOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3joKeHHWEe IMEPOKCHAa BOAOPOJA B TPUCYTCTBHU
KaTajlu3aTropa, ONpelesIeHHe CPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO WHIMKATOpa, BIHMSHUE PAa3IMYHBIX (DAKTOPOB Ha
CKOPOCTh ~XMMHYECKON peaklu, peaklud HOHHOTO OOMEHa,
KauecCTBEHHbIE PeaKkuu Ha Cyib(aT-, KapOoOHAT- U XJIOpUI-aHUOHBI, Ha
KaTUOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3aJady IO TeMaM
«Metamnb» u «HemeTamisn) B COOTBETCTBUU C MPAaBUIAMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1a00paTOPHBIM
o0opyI0BaHUEM; [PEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
9KCHepUMeHTa B (opMe 3alucH YpaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ )51 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YJIbTATOB

ChopmupoBaHHOCT, yMEHHI COONIOAATh TMpaBWiIa TOJTb30BAHUS
XUMUYECKOH TOCY/IOM W J1abopaTOpHBIM OOOpYJOBaHUEM, a TaKKe
npaBujia oOparieHusi ¢ BEMECTBAMU B COOTBETCTBUHU C MHCTPYKIIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUHI XapAKTEPU30BATh XAMUYECKHE
MPOLECCHI, JIEkKAIUE B OCHOBE INMPOMBILUIEHHOIO MOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMUX HAy4YHBIX TMPHUHIMIIAX W  OKOJOTHYECKHX MpoldiiemMax

XUMHYECCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéThl

3.1

CpopMHUPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISFOIICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, pPOJIM XUMHU B TO3HAHUU




3.2

3.3

SABIICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAMMOHW Jyis
pelieHusT TPAaKTUYECKUX 3a7ad M SKOJOTMYECKH OOOCHOBAHHOTO

OTHOIIECHUS K CBOEMY 3/I0POBBIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIMio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHUKaIUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMM COOMIOATh MpaBUia SKOJIOTUYECKHU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOH JAEATENBHOCTH B
LESIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeIEHHBIX BEIleCTB, NoHUMas cMblc nokasarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBHH Ha OpraHus3M 4CJIOBCKa

CdopmupoBaHHOCTH YMEHUU IIPOBOJIUTH BBIUYHCIICHUS c
HCIIOJIb30BAHUEM IIOHSATHS «MaccoBas JOJs BeEIlecTBa B PacTBOPE»,
OOBEMHBIX OTHOIIEHUM Ta30B IMpH XWMHUYECKHUX pPEaKLHUAX, MAacChl
BEIIeCTBAa MM 00bEMa Ta3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,

TerI0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCILICCTB, ITPEBPAIICHUA U COXPAaHCHUA SHEPTHUU

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KITIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Teopernueckre OCHOBBI OPraHUYECKON XUMHH
[Ipeamer opraHmdyeckol XMMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYEHUE B
11 ITOJIyYEHUN HOBBIX BEIIECTB M MaTepHaloB. Teopuss CTPOCHMS OPTraHUYECKHUX
coequHeHnil A.M. bytnepoBa, €€ OCHOBHBIE ITOJOKEHUS
CrpykTypHble (OpMysbl OpraHMYecKHX BemlecTB. [‘omMonorus, wu3oMepus.
1.2 XuMHYecKasi CBSA3b B OPraHUYECKUX COCAUHEHUSX — OJUHApPHBIE U KpaTHbIE
cBs3u. [IpencraBienue o knaccupuKai OpraHN4YEeCKUX BELIECTB
13 HomeHknatypa opraHMYecKHUX COEIMHEHUH (CHCTEMAaTHYeCcKas) U TPUBUAIbHBIE




2.1

Ha3BaHUS BaAXXHEHUIITNX HpCIICTaBHTeJIefI KJIACCOB OPraHUYCCKUX BCIICCTB
VYri1eBo10pObI

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — npocTeiime
MPEJCTaBUTENIN ANKAHOB: (U3NYECKHE W XHUMHYECKHME CBOWCTBA (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXO0XACHUEC B IPHUPOAC, TOTYYCHUE U IIPUMCHCHHUE

2.2

2.3

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTUYECKHHN pPsiA. DTUIEH U NPONUICH —
MPOCTEHUININE TIPEACTABUTEIN AJKCHOB: (DU3MYECKHME M XUMHUYECKHE CBOWCTBA
(peakuu  TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, THApATAllUH, OKHUCICHUA W
MOJIMMEPU3AIIUN ), TIOJTYyUYECHUE U IPUMEHEHUE

Anxaguensl: Oyrtaguen-1,3 u MerunOytanueH-1,3: cTpoeHue, BaxHeue
XUMUYECKHUE CBOMCTBA (peakius nojumepusanun). [lomydyeHne CHHTETHUECKOTO

Kay4dyKa U Pe3HUHBI

2.4

2.5

2.6

3.1

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
IPOCTEHIIMKA TpeACTaBUTENb AJIKHMHOB: COCTaB, CTpPOEHHE, (QHU3UYECKUue U
XMMUYECKHE CBOMCTBA (peakUy THAPUPOBAHMS, FaIOTEHUPOBAHNUS, THIPATALIH,

TOpPEHMSI ), OJyUYE€HUE U IPUMEHEHHE

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHE M XMMUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), MOIyUYeHHE U puMeHeHue. Tomyou:
COCTaB, CTpO€Hue, (u3Mueckue M  XHUMHYECKHE CBOWCTBA  (peakiuu
raJJOTeHUPOBAHUS M HUTPOBAHMA), MOJy4YEHHE U MpHUMEHEHHe. TOKCHYHOCTb
apeHOB. ['eHeTndyeckas CBS3b MEXJy YIVIEBOJAOPOJAMH, MPUHAICKAIIUMU K

Pa3JIMYHBIM Ki1acCcaM

[Ipupoanbie HCTOYHUKH YTIIeBOAOPOA0B. [IpupoaHblii ra3 u nonyTHble HEPTIHBIE
ra3el. Hedtp u e€ mpoucxoxnenne. Criocodsl nmepepaboTKu HEPTH: MeperoHka,
KPEeKUHT (TepMUYECKHIl, KaTamuTU4eckuii), muponus. [IpoaykTel mepepaboTKu
He(TH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yromb u

MIPOJYKTHI €ro nepepaboTKu
Kucnopozaconepxamiye opraHn4ecKue COeAHHEHHS

[IpenenbHble OJHOATOMHBIE CIUPTHI. METaHON U 3TAHOJ: CTpOeHHE, PU3HUECKHE
U XUMHYECKME  cBOWcTBa  (peakuMM C  aKTUBHBIMH  MeTajlslaMy,
raJJOreHOBOJIOPOJIaMH, TOpEHHUE), MpUMEHeHHe. BoIopojHbIE CBS3U MEXIY
MOJIEKYJIAMHU CIIUPTOB. J[eMCTBHE METaHOJIa U 3TAHOJA HAa OPraHW3M 4YEJIOBEKa.
MHoroatroMHble CIUPTHL. DTUICHIVIMKOIb U TIMIEPUH: CTPOEHUE, (pu3ndeckue u
XUMHYECKHE CBOMcTBa  (B3aMMOJEMCTBHE CO  UICJIOYHBIMH  MeETalslaMH,
KauecTBEHHasl peakuus Ha MHOIOAaTOMHbIE cIUpTHI). JleiicTBUEe Ha OpraHu3M

YCJIOBCKaA. HpI/IMCHeHI/IC TJIMICPpHUHA U OTUJICHITIUKOJIA

3.2

@deHOM:  CTpOGHHE MOJIEKYJbI, (U3MYECKMEe U XUMHUYECKHE CBOICTBA.




3.3

Tokcuunocts (enona. [fpumenenue penomna
Anpaerunsl u keToHbl. Dopmanbaerni, aneTaabIerua: CTpoeHue, GU3NIecKue u
XMMUYECKHE CBOWCTBA (PEaKLMU OKUCIEHUS U BOCCTAHOBIICHUS, KAYECTBEHHBIC

peaxkuun), noJy4eHue u NpUuMEHEHUE

3.4

OnHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbuHas U YKCyCHas
KHCIIOTBI: CTpOEeHHE, (PU3nuecKue U XMMHUYECKHUe CBOMCTBA (CBOMCTBA, OOIIHE TS
Kjlacca KHCJIOT, peakius »TepuduKanuu), TMOJydYeHHEe U IpPHUMEHEHHUE.
CreapuHOBasi U OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENH BBICIIMX KapOOHOBBIX

KHUCIOT. Mbljla KaK COJIM BBICIIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[GflCTBI/Ie

3.5

Crnoxable 3GUpPbl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [MIpONU3 CIOXHBIX
a¢upoB. Kupsl. ['maponus xupos. [lpumenenne >xupoB. buomorudeckas posb

KHUPOB

3.6

VYrieBonbl: coctaB, KiaccupUKAIMSA YriaeBOJAOB (MOHO-, AU- U IMOJHCAXapUIBI).
I'moko3za — mpocTednmii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYJIbI,
bu3MuecKre 1 XMMUYECKUE CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaoM meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBiEHHUE,
OpOKeHHME TJIIOKO3bl), HAaXOXJEHUE B IPUPOJE, NMPUMEHEHHUE, OUOJIOorHYecKas
poib. ®otocunres. @pykro3a kak uzomep r0ko3bl. Kpaxman u nemnosaosa Kak
npUpoaHble noiauMepbl. CTpoeHHe KpaxMmana W LeIoJ03bl. Puznyeckue u

XUMHUYECKHE CBOICTBA Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M)

A3oTcoiepikalie opraHn4eckie CoeIMHEeHNs

4.1

AMMHOKHUCIIOTBI Kak amM(OTEepHbIE OpraHUYeCKHue coeAuHEHUs. Du3nyuecKue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha TpuUMepe IIHIMHA). buonormdyeckoe

3HaYE€HUE aMUHOKHUCIOT. IlenTuabl

4.2

5.1

5.2

benkn Kkak mpUpPONHBIE BBICOKOMOJEKYJISIpHBIE coeluHeHud. IlepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelKoB. XHMMHUYECKHE CBOMCTBa OEIKOB:

TUIPOJIU3, ACHATYpallis, KaYeCTBEHHbIE peakluy Ha OeKu
BricokOMoOneKyIIsIpHbIE COETMHEHUS

OCHOBHBIC TIOHATHS XHUMHHU BBICOKOMOIJICKYJIAPHBIX COG)IPIHCHH?II MOHOMCED,
IMOJIMMEP, CTPYKTYPHOC 3B€HO, CTCIICHD ITOJIUMEpU3aAlUN, CPECAHAS MOJICKYJIAPpHAA
macca. OCHOBHEIC MCTOABI CHUHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ -
nmoJIMmMepur3alnuAa U NOJIUKOHACHCAI A

3KCHCpI/IMCHTaJ'IBHBIC MCTOAbl HM3YUCHUSA BCIICCTB W HUX HpeBpameHHﬁ:
O3HAKOMJICHHUEC C 06pasuaM1/1 NMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, INIACTMACC,

Kay4ykoB. [lomyuenne cHHTETHYECKOro KayuyKa U Pe3UHBI

11 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

13

14

1.5

1.6

1.7

1.8

XUMUYECKUH 3IeMeHT. ATOM. S11po aroma, M30TOMBL. DIIEKTPOHHAs 000JI0YKA.
DHepreTHYeCKUe ypOBHH, IMOJYPOBHU. ATOMHBIE opOUTany, S-, P-, d-3JIeMEeHTHI.
Oco6eHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OpOUTANIAM B aTOMax 3JIEMEHTOB

MIEPBBIX YETHIPEX MEPHOO0B. DIEKTPOHHAS KOH(DUTYpALIUsi aTOMOB

[Tepuonuueckuii 3akoH u [lepuoanyeckas cucrema XuMudeckux snementon .M.
MenneneeBa. CBsa3p mnepuoguveckoro 3akoHa u Ilepuogumueckoil cuctembl
XxuMuyeckux uieMeHToB /(.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHS CBOWCTB XHUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEUIECTB IO TpYIIaM U TMEepHOJaM.

3HaueHUE NEpUOANYCCKOro 3aKOHa B pa3BUTHU HAYKH

Crpoenue BemiecTBa. XUMHYECKas CBsI3b. BHAB XUMHUYECKOW  CBSI3U
(koBajieHTHAsT HEMOJISIpHAST M TOJSpHasi, HMOHHAs, MeTauindeckas). oHsr:
KAaTHOHBI U aHUOHBL. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKIIENITOPHBIN). BogopoaHast cBsi3b
BanenTtHocTh. DnekTpooTpuniatenbHOCTh. CTereHb OKUCICHUS

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH ITOCTOSTHCTBA
COCTaBa BELIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMICTBa
BEIIECTB OT THINA KpUCTAUIMYECKOM pem€Tku. lloHsTHE 0 AuMcnepcHBIX
cucreMax. VICTHHHBIE M KOJUIOMJIHBIE pacTBOPBL. MaccoBas 0Jis BelllecTBa B

pacTBope

KJ'IaCCI/I(I)I/IKaI_II/IH HEOPTaHUYCCKUX CO€IUHEHMH. HOMCHKHaTypa HEOPTaHNYCCKUX
BCIICCTB

XuMu4YecKas pcaKknus. KJ'IaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKI.IHI’I B
HeOpFaHHqCCKOﬁ n Opl“ﬁ.HH‘-ICCI(OfI XUMHUH. 3aKOH COXpPAaHCHUA MACChl BCHICCTB,

3aKOH COXpaHCHUA U MPEBPALICHUA DHCPIUU IIPHU XUMHYCCKUX PCAKIUAX

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME Ha

COCTOsIHME XUMHUecKkoro paBHoBecus. [Ipunanun Jle [larense

1.10

DnexTponuTrueckas aucconuarus. CuiabHbIe W cladbie 2ieKTponuThl. Cpena
BOJHBIX paCTBOPOB BCIICCTB: KHUCJIad, HefIT”paJIBHaSI, aIejgao4yHas. PeaKHI/II/I HOHHOI'O

oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxxenue HemeramioB B [lepuogudeckoil cucreMe XMMUYECKUX




anementoB J[.M. MenaeneeBa u OCOOCHHOCTH CTpoeHHs aToMOB. Duznyeckue
CBOMCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETAIUIOB (HA IPUMEPE KUCIOPOAa, CEpBI,

dbocdopa u yriepoaa)

2.2

2.3

2.4

2.5

XUMHUYECKHUE CBOWCTBA Ba)XXHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
dbochopa, yrimepoma W KpeMHHUS) U HUX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJACO/ICPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHui). [IpuMeHeHue

BOKHENIINX HEMETAIJIOB U UX COETUHEHUN

Mertauibl. [lonoxxenue MetaiuioB B Ilepuoanyeckoil CUCTEME XUMHUYECKUX
anemenToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTajuioB. O0mMe Ppusndeckue cBoicTBa MeTalioB. CIlaBbl METAILJIOB.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHYKEHU METaslIoB

XHWMHYECKHUE CBONCTBA BAKHEHINIMX META/UIOB (HATPWUM, KalWi, KaJbIUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKelie30, MeIb) M UX coeauHeHui. OOmme
CIIOCOOBI TIOTY4YeHHS META/UIOB. [[puMeHeHne METaJUIOB B OBITY M TEXHHUKE
['eneTnyeckasi CBsI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAINUX K PA3TUIHBIM

KJj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B oOeCredeHUH HSKOJOTUYECKOW, JSHEPreTHUYECKON W TMHIINEBOU
0€30MaCHOCTH, Pa3BUTUU METUIIMHBI. [IOHATHE O HAayYHBIX METOJAaX IMO3HAHUS

BCIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ

3.2

Hpe,[[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYUYHBIX MPUHIUIIAX MNPOMBIIIIICHHOTO ITOJYUYCHUA
BaYKHEHIITHX BCIIICCTB. Yenosek B MHPE BCHICCTB U MATCPUAIIOB!: Ba)KHEHIIIHE
CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKLIHMOHHBIC MAaTCpHaJIbl, KpPAaCKH, CTCKIIO,
KE€paMHuKa, MarcpHaibl A OSJCKTPOHHMKHW, HAHOMATCPpUAJIbl, OPraHUYCCKHUC H

MUHepallbHbIe y100peHus

3.3

Xumus u 3J0POBBEEC UYCJIIOBCKA: TIIpaBHJIa HMCIIOJB30BaAHUA JICKAPCTBCHHBIX
npenaparos, IpaBrjia 0€30IMacHOT0 HUCIIOJIb30BaHUS npemnapaTroB OBITOBOI XMMUHU

B IIOBCEIHEBHOM KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xnacce/ I'abpuensn O.C., O0uiecTBoO ¢ OrpaHU4eHHONW OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBenienuex»
* Xumus, 11 kmace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO

«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBenenuer»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Meroaunueckoe nocodre — 6a30BbIil ypoBeHbY» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mias XuMus B TeCTax, 3a/1a4ax, yrnpaxxkHeHusax. 11
kiace» — M.: Jlpoda, 2023 roga.

3. O.C.T'abpuensn, I[1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc: KonTpossHbIe U
poBEpOUHbIE paboThl K yueOHuKy». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHast kKHUTa AJIs
yuutens». Yacts 1 — M.: Ipoda, 2021 rog.

5. 0.C.I'abpuensH, I'.I".JIpicoBa, A.I'.Benenckas «Xumus 11 knace: HactonpHas kHuTa 1151
yuuressi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I'.OctpoymoBa «3aia4uu o XMMHUU U CIIOCOOBI UX
peuerns» - M.: «/Ipoday, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 knacc noypounsie miansl no yueOnuky O.C.I'abpuensina,
I".I".JIpicoBoi1» - Bonrorpag» Yuurens 2023 roa.

8. M.A.Ps60Ba, Y.IO.HeBckas, P.B.JInnko «Tectsl mo xumuu 11 kaacey», - M.: Dk3aMeH,

20109r.



9.9. O.C.I'abpuensia, .I'.octpoyMOB « XUMHUECKHUH IKCIIEPUMEHT B 1ikose 11 kmacey; - M.:

Hpoda. — 2023 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://www.chemnet.ru T"azeta « Xumusn» U caiiT 1151 yauTenst «51 uay Ha ypOK XUMHID
http://him.1september.ru Equnas xomtekuus LIOP: IlpenmeTHas KOIIEKIHs « X MU
http://school-collection.edu.ru/collection/chemistry EctrecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumusi. Komtekiust Poccuiickoro 001eo6pa3oBaTe/ibHOTO moprajia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast onuMnmiaga mKOJIbHUKOB IO XUMHU
http://chem.rusolymp.ru Opranudeckast XUMuUsi: SJICKTPOHHBIN YICOHHUK JIJIsI CPETHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpbIThINA KOJUIEIK: XUMHUS

http://www.chemistry.ru JlucraHinoHHast OJTUMITHAA 10 XMMHH: TEJIEKOMMYHHUKAIIMOHHBIN
00pa3oBaTeNbHbBII MTPOCKT
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