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HOACHUTEJIBHAA3SAIIUCKA

[IporpaMmma 1O XuUMHUM Ha YPOBHE CpeIHEro oOmiero oO0pa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3zakoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOil 00pa30BaTENbHONM MPOTpaMMbl CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencrapneHHeix B dDenepanbHOM  TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMHUsS» B 00pa3oBaTelbHbIX Opranuzanusax Poccuiickoi
denepanuu, peaau3yronMX OCHOBHbIE 00pa30oBaTeIbHbIE MPOrPaMMbI, HOCHOBHBIX
nonoxxkeHut «Ctparerum pa3BuTus BocnuTaHnusi B Poccuiickoit denepanuu Ha
nepuoj 10 2025 roga» (Pacnopsixkenue [pasutensctBa PO ot 29.05. 2015 Ne 996
- p.)-

OcHOBY MOAXO0/OB K pa3paboTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oO1elt cTpaTteruy 00y4eHus, BOCHIUTAHUS U Pa3BUTHUSL 00Y4aIOUIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMsl, PE3yabTaTOB OOy4eHUs W TpPeOOBaHMM K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3alMM, SBISETCS HEOThEMJIIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpINAIONIMM JTallOM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIHUX
[IEJIOCTHOM CHUCTEME XHMHYECKOTO o00pa3oBaHHA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpbI
YeJIoBeKa, a TAaK)Ke IKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY3/I0POBBIO
U TIPUPOJHON cpene. Peanusyercs xummudeckoe oOpa3oBaHHe OOydYaroniuxcs Ha
YpOBHE CpeIHero oO0mero oO0pa3oBaHHS CpeJACTBAMU y4eOHOIro IpeaMeTra
«XHUMHSA», CONEpKAHUE W IOCTPOECHHE KOTOPOTO ONPEAENIEHbl B IPOrpaMMe IO
XUMHH C YYETOM CTIeTIM(UKA HAYKH XUMUHU, €€ 3HAUCHHS B TIO3HAHUH TIPUPOJIBI U B
MaTepuaibHON KM3HHU OOIECTBa, a TaKKe C YUYETOM OOIIMX Lesel ¥ MPUHIIUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBbl CpPEAHEro  OOILEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio poiib B
COBPEMEHHOMW ITMBUIIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOW KYyIbTYPHI.
Ona BHOCHUT CBOH BKJIaJl B (JOPMUPOBAHUE PAIIMOHATHFHOTO HAYYHOTO MBIIICHNUS, B
CO3/1aHHE IIEJIOCTHOTO TPEACTaBICHUs 00 OKpYXKalolleM MHUpPE KaK O €JUHCTBE
NPUPOJBI U YeJNOBEKa, KOTopoe (OpPMHUPYETCS B XHMMHHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIErO0 MHUpa, OCO3HAHUS B3aUMOCBSIZH MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIbTYpPbhl, HEOOXOJIUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3ujaTeNbHas, Kak Hayka BBICOKMX TEXHOJOTWW HalpaBlieHa Ha pelieHue
I00aIbHBIX MNPOOJIEM YCTOMYMBOIO PpPAa3BUTHUSI YEJIOBEYECTBA — CBHIPHEBOI,
AHEPIreTUYECKOM, MUIIEBON, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0OPOBbSI.

B coorBercTBHM ¢ OOmMMMH LEJISIMH M TNPUHLIUIIAMU CPEHETO OOIIETro
oOpazoBanus coaepxkanue npeameta «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHD
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JUIsl  BBIPAOOTKU  MHUPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COIIMyMa, MPOJOJKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisitonMMHUIpPeIMETa« X UMUSINSBIISFOTCA0a30BBICKYPChI—
«Oprannueckass xumusi» U «OOmas W HeOpraHuyeckas XUMHUs», OCHOBHBIM
KOMITOHEHTOM COJICPXKaHUS KOTOPBIX SIBIISFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. GOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYCHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCEro MHOT0oOpasus
BEIIECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB ¥ TEOPUI XUMHUH.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJXO/la K U3Y4YeHHI0 Yy4eOHOro marepuana ©u OOyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCMHEHUN, a TaKXKE Ha YPOBHE CTEPEOXMMHUYECKMX M DIJIEKTPOHHBIX
NpeIcTaBleHui o CcTpoeHur BemecTB. CBeleHHs 00 U3y4aeMblXx B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce oOpraHnyeckod XUMHUM IIOJYy4arOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYATIBHBIC
MPEICTABICHUS O XUMUYECKOM CBS3H, KIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[lon HOBBIM yriaoM 3peHusi B mpeamere «XuUMus» 0a30BOTO  YPOBHS
paccMaTpuBaeTCsl M3Y4YEHHBII Ha YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUs
TEOPETUUYECKUN MaTepuan u (AKTOIOTHYECKHE CBEACHHS O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD» OOy4YarolMMCsl TPEIOCTaBIsAECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOr03aKOHACOOIIETEOPETUYECKUXUMETO I0I0TUUECKUXTTOZUIIHA,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKUMA 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKXKE O XMUMHYECKHX PEAKUUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX MpOTEeKaHus JomnojHsAeTcs B Kypcax 10 m 11 xkmaccos
DJIEMEHTAMH COJIEPKAHUS, HUMEIOIMMHU KyJIbTYpOJIOTHYECKM W MPUKIAIHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TTOHMMAHHMIO B3aMMOCBSI3M XUMHUHU C
APYTMMHU HayKaMH, PACKpbIBAlOT €€ pPOJIb B II03HABATEJIILHOM M NPAKTHYECKOMN
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXEHUS K MpoLeccy
TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobyiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MH(GOpPMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHUM, pEIICHUS WHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIBCKUX 3a/1ad. B 1ienomM coaepxanue yueOHOro
npenMera « XuMus» JaHHOTO YPOBHS MU3yUYEHUS OPUEHTHUPOBAHO HAhOPMUPOBAHHE
y 00y4aroluxcsi MHUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMAHMS (UIOCOPCKUX
UAEeH, TaKUX KaK: MaTEepHAIbHOE €IWHCTBO HEOPTaHMYECKOIO M OPraHUYECKOTO
MUpa, OOYCIOBJIEHHOCTh CBOWCTB BEHIECTB HUX COCTAaBOM U CTPOCHHEM,
NO3HABAEMOCTh MPUPOJHBIX SIBICHUN MyTEM SKCHEPUMEHTA M  PELICHUS
POTUBOPEUN MEXIY HOBBIMH (DaKTaMU U TEOPETHUECKHUMHU MPEANOChUIKAMHU,
OCO3HAHME POJM XMMHUHU B PEUICHUU SKOJOTUYECKUX MPOoOJIeM, a Takxke mpodiem
cOepekeHus: IHEPreTUYECKUX PECYPCOB, CHIPbs, CO3/IaHMUSI HOBBIX TEXHOJIOTHHA U
MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALUU
oOy4JaromuXxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIPEIACICHUIO
ColepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIBHBIX YUEOHBIX JIEUCTBHM, UMEIOMUX 0a30BOE 3HAUCHUE JJIAPA3IAYHBIX
BUJIOB JIEATEIBLHOCTH: pEIIeHUs TMpoOsieM, TIOWCKa, aHajiu3a W 0o0paboTKH
uHboOpMaluy, HEOOXOAUMBIX Ui NPUOOpPETeHHs] ONblTa MPAKTHUYECKOH U
HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEW Ba)XHOE MECTO B ITO3HAHUU
XUMUMU.

B npaktuke npenojaBaHHs XMMHM Kak Ha YPOBHE OCHOBHOIO OOLIETO
o0pa3oBaHUs, TaK U HA YPOBHE CpeJHETO 0o01iero oopa3oBaHus, P ONpPeAEICHUH
COJIEpPKATEJIbHOM XapaKTepUCTUKH LeJeld H3Yy4eHUs NpeIMeTa HallpaBiIeHUEM
MIEPBOCTENEHHONW 3HAYMMOCTH TPAJAMLIMOHHO NPU3HAETCA (POPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TAKOW MOAXOJ K OINPEIACICHUIO LIEJEHd HU3y4YeHUs
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHo JaHHOW TOYKE 3pEHMSI TJIaBHBIMU LEISIMU U3YYE€HUS NIpeIMeTa
«XumusinHa 6azoBoM yposae (10—11ki1.) sBsIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKUX 3HAHUW KaKk  BaKHEUIEH
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpaA, B OCHOBE KOTOPOH
J€XAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3blKa HAyKH, YCBOCHHME M IMOHMMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUEn
UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHMHUYECKUX peaKluid, HeOOXOIUMBIX I MNpPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBICHU,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUH M CIOCOOOB JESATENBHOCTH, CBSI3aHHBIXCHAOIIOIEHUEMHU
OOBSCHEHHEM XHMHMYECKOTO DJKCIEPUMEHTa, COOJII0JICHUEM TPaBUII
6e30macHOro 0OpaIleHus ¢ BEIECTBAMH.

Hapsiny ¢ atum, copepskatenbHas XapaKTepUCTUKA 1IeJIed U 3a/1a4d U3ydeHHs
npeIMeTa B IporpaMMe 1Mo XMMUU YyTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMH B CHCTEME CpellHero obmiero odopazoBanus. CerojHs B
NPernojaBaHuy XUMUU B OOJIbIIEH CTENEeHN OTAAETCS MPEANOYTeHUEPAKTH YeCKOM
KOMIIOHEHTE colepKaHusi OOy4eHMsl, OpPUEHTUPOBAHHOW Ha  IMOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIAJCIONIETO0 HE HaOopoMm
3HaHWM, a (PYHKIIMOHAJIBLHOM TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U yMEHHUSIMU
AKTUBHOTO IMOJYyYE€HUS 3HAHUW U MIPUMEHEHUS UX B PEATIbHOMN JKU3HU JIJIS1 PELICHHUS
NPaKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM npW U3yYeHUH NpeaMeTa «XHUMHS» JTOMUHHPYIOLIEe
3HauEHWE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamus 00y4yarouuxcsl K YCIOBHSIM THHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY MPUHATHIO I'PAMOTHBIX
peleHnid B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBanue 'y OOydYarONmIMXCS  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JMJISI Pa3JIMYHbIX BHUIOB
JESTENBHOCTH: PEIICHUs MPoOIeM, MOUCKa, aHaIu3a U 00paboTKM WH(OpMAIUH,
HEOOXOAMMBIX JJii TPUOOPETEHHs OIbITa ACSITEIbHOCTH, KOTOpas 3aHMMAaeT
BaKHOE MECTO B IIO3HAHUU XUMUH, A TAKXKE JUJIS1 OLIEHKHU € IMO3ULIUHIKOJIOTHYECKON
0e30MacHOCTH XapakTepa BIHMSHHUA BEUIECTB M XHUMHYECKHX IPOIECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOJIHYIO CPELY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEJUIEKTYaJbHBIX W TBOPUECKUX
CIOCOOHOCTEN 00YYaIOLIUXCS:CTOCOOHOCTH CaMOCTOSATEIBHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUU C KM3HEHHBIMHU MOTPEOHOCTAMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOITUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS,Ha0JI01aTeIbHOCTH,COOPAaHHOCTH,aKKYPATHOCTH, KOTOPHIEOCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, TMpPHU IUIAHUPOBAHUU W MPOBEJCHUU XUMHYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs yOeKAEHHOCTH B  T'yMaHUCTUYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJU B PEIICHUM TJI00AIBHBIX MPOOJIeM
palMOHAILHOTO TPUPOOTIONB30BAHUS, TTOMIOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpPEeKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBBIO, a TAKXKE MPUOOPETCHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW JJISI TPUHSTHS TPAMOTHBIX PEIICHUH B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpemHero oOIIero oOpa3oBaHHS TMPEAMET «XUMHS»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHOUW oOiactu «EcTecTBeHHO-HAy4HbBIC
PEIMETHD».

OO611ee 4Kciio 4YacoB, OTBEIEHHBIX JIJISl U3YyUEHUsI XUMUHU, HA 0230BOM YpOBHE
cpeaHero obmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEP KAHUEOBYYEHMUSA
10 KVIACC
OPI'AHUYECKASAXUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOH XMMUH

[Ipenmer oprannyeckon XuMHUU: €€ BOBHUKHOBEHHUE, PAa3BUTUE U 3HAYCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB M MATEPUAIOB. T€OpUS CTPOCHUS OPraHUYECKHUX
coenunenuii A. M.bytnepoBa,e€ocHoBHBIENIONOXEHUA. CTPYKTYpHBIE()OPMYIIBI
OpraHWYecKMX BewecTB. loMonorus, wu3zoMepusa. XuMHYECKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuUKalMK OpraHMYecKux BemiecTB. HomeHknaTtypa
OpraHMYeCKUX COEJUHEHUM (CUCTEMaTHUYecKas) M TpPUBHUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl H3YYEHMsS] BEUIECTB M HX MPEBpALICHUN:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHWX BEIIECTB M MaTepHallaMd Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIICHUIO0 OPraHUYECKUX BEILECTB
IpU HarpeBaHuu (TUIaBlIeHUE, OOYTIIMBAaHUE U TOPEHHE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYecKMd psa. MeraH u 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHE W XHMHYECKHE CBOMCTBA
(peakuuy 3aMelIeHus M TOPEHMS), HAXO0XKIAEHUE B MPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKEHOB: (PU3UYECKUE W XHMHYECKHE CBOMCTBA
(peakuuMyd TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpPATAUUHU, OKUCIEHUS U
MIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtamuen-1,3 u metmwnOyranuen-1,3: cTpoeHue, BakKHEHIIHe
XUMHYECKUE CBOMCTBA (peakuus noiaumepusanuu). [lomyueHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTU CTPOEHMS, TOMOJIOTMYECKUH psijl. ALETHIECH
— TpOCTEHIINMN TpeAcTaBUTENb AJKHHOB: COCTaB, CTpPOCHHUE, (pu3mueckue Hu
XUMUYECKHE CBOMCTBA (peakUHH TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTalUy,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, U3NYECKHE U XMUMHUYECKHE CBOMCTBA
(peakuuy raJoreHMpOBaHUsS U HUTPOBAHUSA), MMOIYYEHUE U NPUMEHEHUE. 101you:
cocmas, cmpoenue, uzuueckue U  XuMmudeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUAUHUMPOBANUS), Oy YeHueunpumereHue. TOKCUIHOCTh



apeHoB. ['eHeTHdeckas CBA3b MEXKAY YIVIEBOAOPOAAMH, IPUHALJIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHUKM YriaeBOAOpPOAOB. IIpupoaHbli ra3 M MOMYTHBIE
He(dTanble ra3pl. Hedte u €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTamuTU4yeckuil), nupoiu3. [IpomykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
yroJib U MPOJYKTHI €ro MepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHs] BEUIECTB M MX IPEBpALICHUN:
O3HAKOMJIEHHECOOPA3aMUILIIaCTMACC,KayYyKOBUPE3UHBI, KOJIIIEKIIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOr€HOMPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON PabOThl: MOJyYEHHE ATHIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boruncienuss 1mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

KuciopoaconepsxkanmueopranndecKuecoe IMHeHUs

[IpenenbHble OJHOATOMHBIE COUPTHL. METAaHOI W 3TAHOJ: CTPOCHHE,
¢usznueckre MW XUMHYECKHE CBOWCTBA (PEaKIMU C AaKTUBHBIMH METaJUIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOaHBIE CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHbl€  COHUPTHI. DTUJICHIJIMKOIb W  [JHUIEPUH: CTPOCHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTIOATOMHbIE cnupThl). JleiicTBUEe Ha
opraHu3M 4enoBeka. [[puMeHeHre ruepruHa U STUIEHTJIUKOIIS.

DeHOT:CTPOCHUEMOJICKYJIBI, (DH3NUSCKUENXUMUUECKHUECBOMCTRA.
Tokcuunoctbenomna.lIpumenenuedenona.

Anpnerunipl U Kemouwvl. DOpMalblIETH[, aLETAIBIETUI. CTPOCHHE,
¢u3nyeckne U XMMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIMH ), [IOJYyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpefiesibHbIe KapOOHOBbIE KUCIOTHL. MypaBbiHASI MYKCYCHAs
KHCJIOTBI: CTpOeHUE, (PU3NUecKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIMe NI
Kjlacca KUCJIOT, peakuus dSTepuduxanuu), TMOJyuYeHHEe U NPUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAs KUCIOTHl KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHbple 3(QuUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cnoxxHbIx3¢upoB. Kupsl. I unponuzxupos.[Ipumenenuexupon.buonornueckas
POJIb JKHPOB.



VYrneBogpl:  cocraB, KJIacCU(pUKaUMs ~ YrieBoJoB  (MOHO-, JH- H
nosiucaxapubl). ['oko3a — npocTelmii MoHOCaxapH1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuom Meau(ll), oxuciaeHue amMmuadyHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, MPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmana U
Heosio3bl.  Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (TUIAPOIIu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHMS BELIECTB W HUX IPEBPALICHUN:
npoBeJieHne, HaOJI0JIEHHEe W ONMHMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KAaYECTBEHHbIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJa
okcuaoM Menu(ll)), MHOroaroMHbIX CHUPTOB (B3aUMOJIEUCTBHE TJIMIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PAacCTBOPOM OKCHJA
cepeopa(l) um ruapokcuaom wmemu(ll), B3aumojeicTBHE Kpaxmajia ¢ HOJOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHnie 3agaun.

Borluncienuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB MU MPOJTYKTOB PEAKIIUN).

A3oTconepxkaeopraHn4eCKueCcoe IMHEHN.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHnueckue coequHeHus. Ousndeckuen
XMMHUYECKUE CBOMCTBA AMMHOKUCIOT (Ha mpuMmepe INMLKHA). buonormueckoe
3Ha4ECHUE aMUHOKUCIOT. [lenTuast.

benku kak npuUpoAHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepsuuHas,
BTOpUYHAs M TPETUYHAsl CTPYyKTypa OenkoB. XUMHUECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M UX IPEBPALLICHUN:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHHIC PEaKLIUU OEIKOB.

BbICOKOMOJIEKY/IAPHBIECOCAUHEHU S

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEIHAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIMS.

OKCHEpPUMEHTAJIbHBIE METOAbl M3YYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHBIECBA3H.



Peanuzanusamexnpe I MeTHBIXCBA3EUIIPUN3 YUY€ HUHOPTraHUYECKOUXUMUN B
10 xyacce OCYHIECTBIIIETCS YEpE3 HCIOJIB30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IOHATUN, TaK U MOHATUM, SABJIIOIIMXCS CUCTEMHBIMU U OTHEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAY4YHbIE MOHATHUSA: SBJICHUE, HAYYHBIH (DakT, runoresa,
3aKOH, TEOpHs, aHAJINU3, CUHTE3, KiIacCU(pUKaLus, NEPUOAUYHOCTb, HAOJIIOJIEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

@®usuka: Marepus, DJHEprus, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PM3MUECKHUE BEJIMUMUHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusa: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOJbI, KHPHI,
(bepMeHThI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypcehl.

TexHonorus: NUIIEBbIE MPOAYKTbI, OCHOBBI PALMOHAIBHOIO IUTAaHUS,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11KJIACC
OBINAANMHEOPTAHNYECKAAXUMUA

TeopeTnueckneOCHOBBIXUMHHU

XUMUYECKUA dJIeMEeHT. AToM. Sapo aroma, H30TOIBIL. OJEKTPOHHAsS
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOJYPOBHH. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeleNieHus] 3JIEKTPOHOB IO OpOHTANsIM B aTOMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnueckuit 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuogudecKkoro 3akoHa u llepuoamueckoil cucteMbl
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHUS CBOMCTB XHUMHUYECKUX DJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX U CIOKHBIX BEIIECTB IO TPYINaM M TEepUoaaM.
3HavueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBs3b. BuAbl XHMHYECKON CBSI3U
(koBaJieHTHAsl HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJIEHTHOM XWMHYECKOW CBsi3u (OOMEHHBII ©  JTOHOPHO-
akuenTopHbiil). Bogoponnas cBsi3b. BajneHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOE€HHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTueonucnepcHpixcucremax. UCTHHHBIEUKOIOU THBIEPACTBOPHI.
MaccoBasoJIsIBE11I€CTBaBPACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUH. Homenknatypa
HEOpPraHUYECKUX BelecTB. ['eHeTMdeckas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudukanuss  XMMHUYECKHMX — peakluil B
HEOPraHWYECKON M OpPraHMYECKOM XUMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILCHUS SHEPTUU TTPU XUMUUECKUX PEAKIIHUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pasznudHbIX (hakTopoB. OOpaTHUMBbIE
peakuuu. XuUMHYECKOe paBHOBecue. DakTOphl, BIUAIOIIUE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponutnyeckasaucconuanus. CuiibHplen ciaadbie AiekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IIEJIOUHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIbHBIEPEAKIIUH.

DKCMEPUMEHTAIbHBIE METOJIbl HM3YYEHHUS BEIIECTB M WX IPEBPAILCHUN:
neMoHcTpanusa Taomui «[lepuogudeckas cucrema xuMuueckux sneMentos 1. U.
MeHnneneeBay, H3y4eHHUE MOJeNeld KPUCTAUIMUECKUX PEIIETOK, HAOMIOACHUE U
OTHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHBEPCAIBHOTO WHIWKATOpPA, pEeaKkIud HWOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3muyHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérurnlie 3amaqn.

Pacyétel 1O ypaBHEHMSIM XMMHUUYECKMX pEaklIuii, B TOM 4YHUCIIE
TEPMOXMMHUYECKUE PaACUEThl, Pacu€Thbl C HCIOJb30BAHUEM MOHSITUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannuyeckasixumus

Hemeramnel. Ilomoxxenue HemeraiuioB B Ilepuoguueckoint  cucreme
xumudeckux asnemeHtoB JI. M. MenpaeneeBa 1 0COOCHHOCTH CTPOSHHUS aTOMOB.
du3uYecKue CBOMCTBA HEMETAJIOB. AJIJIOTPONMHUS HEMETAIOB (Ha TpUMeEpe
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COCAMHEHUN  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHEeHNEBAXKHEUIINXHEMETAJNIOBUM X COCIUHEHU .



Meramisl. Ilonoxenue merannos B llepuoanueckon cucreMe XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOECHMS 3JIEKTPOHHBIX 00OJOYEK
aToMOB MetauioB. O0mme ¢guiznyeckue cBoicTBa MeTamioB. CIiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATpUM, Kalauil, KalbIuH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIIECTB M WX MPEBPALICHUN:
U3y4YeHHE KOJUIEKUMH «MeTamnsl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIlIEeHUE
HKCIIEPUMEHTANIbHBIX 3a/Ja4, HAOJIOJeHWEe M ONHCAHHE JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE TMAPOKCHUIA ATIOMUHUS C PAcTBOpaMu
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

PacuétHnie 3agaun.

Pacuérhl mMaccel BemiecTBa WM 00ObEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIMU, €CIIU OJHO
U3 BELIECTB UMEET MPUMECH.

XUMHUAHKUZHD

Ponp xumun B oOecrieueHUU SKOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELLECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUAJIOB: BaXHEHIINE CTPOUTEIIbHBIE
MaTtepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuaibl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yIOOpeHHUSL.

XuMHUST U 3J0pOBbE YEJIOBEKA: IMPABUJIA HCIOJIB30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOT0 UCIIOIB30BAHUS MPENapaToB OBITOBON XMMHUUB
[TOBCEHEBHOM KU3HU.

MexnpeaMeTHBIECBA3H.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3yYeHWH OOmed u
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIEeCTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OOIUX EeCTECTBEHHO-HAYYHBIX TOHITHUH, TaK W TOHATHH, SBISIOIIMXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TMOHSTHS: HAYyYHBINH (PakT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCU(pUKalus, MNePUOJUYHOCTh, HaOJIIOJICHHE,
3KCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SABIICHUE.



dusznka: MaTepusi, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
M30TOII, PATHOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUICCKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (DM3MUYCCKUE BEIIMYWHBI U CIMHHIIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, OJKocucTeMa, Ouocdepa, MaKpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOTUsA: XUMHYECKAsT MPOMBINIICHHOCTh, METAJUTyprus, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJICTBO, ITHINCBAs
NPOMBIIIIEHHOCTh,  (DapMaleBTHUECKas  MPOMBIIIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIEPE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ysibTaTaM OCBOEHUS
oOydJarolmuMuCsl TporpaMM CpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METalpeJMETHbIM W TOpeIMeTHbIM). HayuyHo-meToauyeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHUICKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HAJIMYMEMOTUBAIMUKOOYUEHHUIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHHUI JIMYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUKA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTU II€HHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIUMU IEITOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHHS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeameTa «XUMHS»  OTPaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA IO3HABATEILHOW M TPAKTUYECKON NEITEIBHOCTH
00y4aroUIMXcs Mo peain3aluy IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpakaaHCKOTOBOCTTUTAHMS

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLUMAJIbHBIX HOPMax M TMpaBUJaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NaTPHOTHYECKOTOBOCTIHTAHMS .

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YB@XXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAONMIOJCHUHN, KPOMOTJIMBBIX  JKCIIEPUMEHTAJIbHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABaTEJIbHBIX MOTHBOB B IMOJYYCHHUH U TOCIEAYIOIIEM
aHajau3e MHQpOpMAIMU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH,

3) TyXOBHO-HPaBCTBEHHOTOBOCITUTAHMS:

HPaBCTBEHHOTOCO3HAHUS,3TUYECKOTOTIOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBA3aHHbBIE C XUMHUYECCKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
NO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHWE IMOCIEICTBUM 3THUX
MOCTYIIKOB;

4) popMHPOBAHUSKYIbTYPbI3I0POBbSI:

NOHMMAaHHUS IEHHOCTeW 370poBOr0 W 0Oe3omacHoro o0pasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (PU3HYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIrOICHUST TIpaBUJI OE€30I1MacHOrO OOpaIlleHWs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOIO M  KOJUJIEKTHUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPHATHS BPEAHBIX MPUBBIYEK (YHMOTPEOICHUS
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOTOBOCTIUTAHMSA:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKON
NEATEeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM ©  APYrUX  BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUU MPAKTHYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YyUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASM TpyJa U pe3yJibTataMm TPYAOBOU JEATENbHOCTH;

TOTOBHOCTHKOCO3HAHHOMYBBIOOPYUHAUBUYaTbHOUTPACKTOPUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuu COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JIOrM4eCKOrOBOCIIMTAHMA:

AKOJIOTMUYECKHU IIeJI€CO00Pa3HOr0 OTHOIIEHUS] K MPHUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUECKUX TNPOoOJIeM, BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COLUATIBHOU CPE/IbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTWXKEHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATHUS JEUCTBUN, NPUHOCAIIUX BpEd  OKpYXKaloeh
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHHUS, SKOJOTUUECKON KYJIBTYPHI,
omnbITa NEeATEIbHOCTH HKOJIOTUYECKOM HaIpPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMU B IO3HABATEIbHOW, KOMMYHHKATUBHOM M COLUAIBHOU
NPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO IPOTHUBOCTOSTH HJAECOJOTHUHU
xemodoouu;

7) HIEeHHOCTUHAYYHOT OTIO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHeUMDUKU XUMUM Kak HayKH, OCO3HaHHS €€ poiu B
(GbopMHUpPOBaHUHN PAIMOHAIBHOIO HAYyYHOTO MBIIUICHHUS, CO3JaHUU LEITOCTHOTO
NpE/ICTaBIIEHUsI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0COOOM 3HAYMMOCTH XUMHH IS COBPEMEHHOU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W Ba)XXHOHM pOJIH B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOU U
AKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUU MEAUIMHBI, OOECIEYEHUU YCIOBUM
YCTEIIHOTO TPY/Ia U AKOJIOTHIECKH KOM(MDOPTHOM KU3HU KaKIOTO WICHAOOIIECTBA,

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHMMaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, UCII0Ib3yEeMbIXBECTECTBEHHBIXHAYKAX,CIIOCOOHOCTUUCIIONB30BATh



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS J1eJIaTh 0OOCHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE HAy4yHbIX (DaKTOB M UMEIOIIUXCS JAHHBIX C LEJIbl0 MOJYYECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHMUYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

MHTEPECAKIIO3HAHUIOUUCCIIE0BATEIbCKON IEATEIbHOCTH;

FOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHUIO0, K AKTMBHOMY TMOJYYEHHIO HOBBIX 3HaHUM MO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iM4HbIX chepax NMpodeccuoHaNIbHON
TS TeIbHOCTH.

METANPEIAMETHBIEPE3YJIbTATHI

MeTaHpeleeTHme PE3YJIbTAaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuUMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (1)0pMI/Ip0BaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHpC)IMGTHBI@) O6HI€Hay‘{HI)I€ MMOHATHUA, OTPAXKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpA H CI'[GHI/I(bI/IKy MCTOAOB IIO3HAHW:I,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAayKax (MaTepI/I}I, BCUICCTBO, SHCPIruUsA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIUAII, TUIIOTE3d4, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHHUKAaTHUBHBIC,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATTBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpPCAJIbHBIC y4cOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE Ppe3yJabTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMHA, KOMMYHUKATUBHBIMH H  PETYJSITUBHBIMH
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NO3HABaTeJIbHBIMH
JEUCTBUSIMH:

1) 6a3oBbIeJIOTHYECKHENEHICTBHUS:

CaMOCTOSTENIbHO  (OpMyIHpOBaTH W aKTyaJU3WpOBAaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEJIH JESITEIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU UX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BATHIIPHOCBOCHUM3HAHU UTPUEMBLIOT HYECKOTOMBIIIICHUSI—
BBLICJISIThXaPAKTEPHBICTPU3HAKUIIOHSI TN YCTaHABINBAThUXB3aMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTAHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBA3M MEXAY HM3Yy4a€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJeHUs (MHAYKTUBHBIE, JEAYKTHUBHBIE, II0
AQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTHh B MPOILIECCE MO3HAHUS, UCIOIB3YyEMbIE B XUMHHU CUMBOJIMYECKHUE
(3HAaKOBBIEC )MOIENIN, TPEOOPA30OBHIBATHMO/ICIHLHBICTIPE/ICTABICHUS ~ —XUMHUYECKUM
3HaK (CMMBOJ) 2JIEMEHTa, XUMHUecKas ¢hopmylia, ypaBHEHUE XUMHUYECKOUPEaKITUn
— MPU PElIeHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3a]ad, MPUMEHATH
Ha3BaHHBIE MOJICIIbHBIC MPEJCTABICHUS JJIs BBISIBICHUS XapAKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a30BBIEHCCIIEI0OBATEIbCKHEIEHCTBHA:

BJIaJIETh OCHOBAMHM METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkuuu;

(bopMynHpOBaTHLIETUN3aIaYNUCCIIEI0BAHUS, ICTIONB30BATHIIOCTABIICHHBIE U
CaMOCTOSITENTLHO  C(POPMYJIUPOBAHHBIE BOIPOCH B KAadeCTBE HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W IMPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOATh 32 XOIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMylIupoBaTh
000011IeHUSIMBBIBOILIO THOCUTEIHLHOIOCTOBEPHOCTUPE3YIbTATOBUCCIICAOBAHHS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOperaTh OMNBIT YYEHHUYECKOW HCCIICIOBATENIbCKOH M MPOCKTHOMU
JESTENBHOCTH, MPOSBISITH CIOCOOHOCTH W TOTOBHOCTH K CAaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIIEHUsI NPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B O3HAHUSL.

3) padoTacuHpopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX HWH(opmanuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XHMHUYECKOTO COAEPKAaHUS, CIpPaBOYHbIE MOCOOHS,
pecypcel MlHTEpHETA), aHAMM3UpPOBaTh WHQPOPMAIIUIO PA3NTMYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCT;



(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIBI TMPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAUMON IS BBINOTHEHUS YYE€OHBIX 3a7au
ONPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OMBIT KCIOJB30BaHMUSI HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (QOpMYy  MpeCTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KadyecTBE CpeACTBAa Mpu pabore ¢
XAMHYECKOW HMH(POPMAIMEH: TPUMEHITh MEXIpPEIMETHbIC ((PU3HUECKUEe U
MaTeMaTHYECKHE) 3HAaKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh UM MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJWYECKHUE CpEICTBA
HaTJISTHOCTH.

OBj1aIeHHEeYHHBEPCATbHBIMMKOMMYHHKATHBHBIMH/IEH CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYX AaeMOi TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBITIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlMel pe3yJbTaTOB TMO3HABATEIILHOW EATEIIBHOCTH,
MOJIYYEHHBIXCAMOCTOSI TEIbHOMITMCOBMECTHOCOCBEPCTHUKAMHUTIPUBBITIOJTHCHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOH padOThl MO MCCIIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, pean3aluu yueOHOTO MPOoeKTa U (GOPMYIHPOBATH BBHIBOJIBI
o pe3yJibTaTaM NPOBEIEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS MO3MUIMI B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaeHUEeYHHBEPCATbLHBIMHUPETryISITUBHBIMUEHCTBUSIMU:

CaMOCTOSATENIbHO TUTAHUPOBAaTh M OCYIIECTBISATH CBOIO I103HABATEIHHYIO
JESTENbHOCTh, Ompenessss e€ Ieau H 3a7auyd, KOHTPOJUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpeIjaraeMblii  aJlrOpuUTM JACHCTBHMA TpHU
BBIMIOJTHEHUM Y4YE€OHBIX M UCCIIENOBAaTEeIbCKUX 3a/ad, BbIOMpATh Haunboiee
3 PeKTUBHBIN CMOCOO0 HMX pemeHus ¢ Y4ETOM TOJYYeHHUS HOBBIX 3HAHUU O
BEIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH HA OCHOBE CaMOAHAIN3aH
CaMOOLICHKH.

HNPEJMETHBIEPE3YJIbTATbBI

10 KITACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHMS Kypca «OpraHudeckas XUMHU»
OTPaXaroT:

c(hOpMHPOBAHHOCTh  TPEACTABICHHH O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPa, pPOJIM XHMHUU B TIO3HAHUM SIBJICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOUTPAMOTHOCTH,HEOO0 X0 TUMOMIISIPEIICHUSTTPAKTUUECKUX3alad U
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHSI K CBOEMY 3J0POBBI0O M MPUPOIHOU
cpene;

BIAJICHWE  CHUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpas  BKIJIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUUYECKUUA DJIEMEHT, aToM, OJJICKTPOHHAas
000JI0YKa aroma, MOJIEKyJa, BaJ€HTHOCTb, 3JIEKTPOOTPHUILIATENbHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJib, MOJSpHas
Macca, MOJIApHBIH 00BEM, YIJIEpPOAHBIA CKeNleT, (YyHKIMOHANbHAS TPYIIa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YTIE€BOAOPOIHI,
KHACJIOPOJ U a30TCOJEpXKAllMe COEAMHEHHsI, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUM S3bIK XMUMHHU; MUPOBO33PEHUYECKHUE 3HAHUS,
JeXalne B OCHOBE TMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHUX
SBJICHUH, (PAKTONIOTHUECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJYYECHUU H
0€30MacHOM HCTOJb30BAHUNA BAXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU JeATEIILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE MPU3HAKUA TOHITHH,
yCTaHABIMBATh X B3aUMOCBSI3b, MCIOJIB30BATh COOTBETCTBYIOUIUE TMOHATHUS TPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUM HCIONB30BATh XHUMHYECKYI0 CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecCKHMX BEIIECTB M yPAaBHEHHM XMMHYECKUX pEaKIIuil,
M3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JIS WILTIOCTPAIIUU HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAJICKHOCTh U3YYCHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OMNpEACIEHHOMY
KJIAcCy/Tpynme CcoequHEHU (YyrieBOJOpOAbl, KHUCIOPOA U a30TCOoJeprKaiiue
COEIMHEHUSA, BBICOKOMOJIEKYJIPHBIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS IO
cucreMarnuecko HomeHkiatype (IUPAC), a Takxke NpuUBOIUTH TPUBUAIIBHbBIC
Ha3BaHUsI OTACJIbHBIX OPraHUYECKHX BEIIECTB (ITWIIEH, MPOMWIECH, alEeTHUJICH,
STWJICHTJINKONb, TIHIEPUH, (HEeHod, GopMmanabaerus, aneTalbIeru, MypaBbHHAs
KHCJIOTA, YKCYCHasl KHUCJIOTa,0JICMHOBAsl KUCIOTa, CTEAPUHOBASIKUCIIOTA, TIIFOKO34,
bpyKTO3a, Kpaxmar, MeJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHSATH IMOJOKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa 11t 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMI  XapaKTepu3OBaThb  COCTaB, CTPOCHUE,
bu3uYecKkue M XUMHYECKHE CBOMCTBA TUMUYHBIX MPEACTABUTENICH pa3IMUHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPOMHIEH, alleTHJICH,
Oyranuen-1,3, metundyraauen-1,3, OeH30J, METaHOJ, ITaHOJ, ATUJICHIJIMKOJIb,
TJIMLEPUH, (PEHOJI, aleTalbJeruj, MypaBbUHAs U YKCYCHas KHCIIOTBI, TJIIOKO3a,
Kpaxmall, HeJUTI0J103a, aMUHOYKCYCHAsl KUCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIHH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh UCTOYHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(pTh, MPUPOJIHBIN ra3, Yrojb), CHOCOOBI UX MEepepaboOTKU UMPAKTUUECKOE
IPUMEHEHHE TPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TPOBOJAUTH BBIYHCICHUS TI0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIEeCTBA WM MPOJYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOIAHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAHUNH 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTOIb3YEMbIX B XUMUU TIPU U3YUEHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaOI0IeHne, U3MEpeHne, SKCIIEPUMEHT, MOJIEIIMPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHHUS i1 TNPUHATHS pElIeHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJIIOIaTh TTpaBUIIa MOJIb30BAHUS XUMHUYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBWja OOpaIIeHHS C
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHWI ITUIAHUPOBATH W BBIMIOJHIATH XUMHYECKUN
AKCHEepUMEHT(ITPEBPALICHUAOPTaHUYECKUXBEIIECTBIIPUHATPEBAHU U, TIOJTYYEHUE
ATUJIEHA U U3YYEHHUE €r0 CBOICTB, KAYECTBEHHBIE PEAKIIUA OPraHUYECKUXBEIIECTB,
JeHaTypalusi OEJIKOB MPHU HArpPEBaHUU, LIBETHBIE peaklUi OEJIKOB) B COOTBETCTBUU
C TpaBWJIaMU TEXHUKM O€30MaCHOCTU TMpU OOpAIEHUH C BEUIECTBAMHU U
7a0bopaTOpHBIM ~ OOOpPYAOBAHHWEM, TPEACTABIATh PE3yJbTAThl  XUMHUYECKOTO
JKCceprUMEHTa B (opMe 3amucuh ypaBHEHHUM COOTBETCTBYIOUIUMX pEaKUUd U
(dbopMyIHpOBaTH BEIBO/IBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMUYECKYIO
nHpOpMaLINIO, TOJYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpPEACTBa MacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  COONIOJATh  MpaBWIa  JKOJOTHYECKU
1€JeCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH NPUPOAHON Cpeibl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHU3Mbl ONpPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS KX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

Usl 0Oy4YaroIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAX IO3HAHMS BEILECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX M CcHaboBHUIAIIMX OOyYaroUIUXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. bpaitns nmsa 3amucu XuMHUYECKUX

dbopmy.
11KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias ¥ HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUM: O XHUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUUW B TIO3HAHWUU SBJICHUU
npupoabl, B  (OPMUPOBAHUK MBIIUICHUS MW KYJbTYpPhl JIMYHOCTH, €€
(G YHKIIMOHAIBHOUTPAMOTHOCTH,HEOOXOITUMOUIIAPEIISHUSTIPAKTHYECKUX3aad |
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEGHHS K CBOEMY 370POBBIO M TPUPOIHOU
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHHWH, KOTOpAas  BKJIOYAET:
OCHOBOIIOJIATAIONINE MOHATHSA (XUMHUYECKUN 3JIEMEHT, aToM, HM30Tom, s-, pP-, d-
AJICKTPOHHBIC OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMUUYECKas CBA3b
(KoBaJICHTHAs, WOHHAas,METAUIMYECKAsI,BOJIOPOAHAS ), KPUCTATUIMYECKAsT PEIIETKa,
TANBl ~ XUMHWYECKUX  PEAKIMi, PpPaCTBOP, DJIEKTPOJMUTHI, HEIJICKTPOJIUTHI,
BJICKTPOJIMTHYECKAs] JUCCOLMAILNSA, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pEakIMu, XUMHUYECKOE DPaBHOBECHUE), TEOPMH U 3aKOHBI (TEopHs
BJIEKTPOJIMTHYECKON aucconuanuu, nepuoanueckuit 3akon J[. M. Menneneesa,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAaHCHUS U MPEBPALICHUS SHEPTUU
NPy XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XUMHH,
MHUPOBO33PCHYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHUH, (DaKTOJIOTHMYECCKHE CBEIACHUS O CBOMCTBaX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHUM BaKHEUIIIMX HEOPTaHUYECKHX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MNPU3HAKUA MOHITHM,
YCTaHaBIMBATh UX B3aUMOCBA3b, HUCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS IIPU
ONMCAaHUU HEOPraHUYECKUX BEIIECTB U UX MPEBPALICHUN;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJNB30BATh XUMHYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YPaBHEHHM  XMMHYECKUX  pPEAKILUH,
cuctematuueckyto HomeHkiarypy (IUPAC) u TpuBuangbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YrJIeKUCIbId ra3, aMMHakK, TraméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHHUM OINpPEAENIATh BaJIECHTHOCTbh U CTEIIEHb OKUCIICHHUS
XUMHUYECKHUX DJIEMEHTOB B COCAUHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNINYECKasi, BOJOPOHAs) B COCUHEHUSAX, THI
KPUCTAINTMYECKON PEIIETKM KOHKPETHOI'O0 BEIIeCTBa (aTOMHAasi, MOJICKYJSpHasd,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpe/ibl B BOJAHBIX pACTBOpPaX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBJIMBAaTh IIPUHAIEKHOCTD
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpENeIEHHOMY Kiaccy/rpymrie
COCIMHEHUM (TMPOCThIE BEIIECTBA — METAJUIBl M HEMETAaJUIbl, OKCUJIbI, OCHOBAHUS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOINYECKOTO 3aKoHa /.
. MenneneeBa u AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHMI XapakTepuU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX dJeMeHTOB |—4 mnepuonoB Ilepuogudeckoil cucTeMsl
xuMuueckux sjementoB JI. M. MennesneeBa, HCIONb3ysA IHOHATHSA «s-, P-, -
AJIEKTPOHHBIE OPOUTANINY, «IHEPIETUUECKUE YPOBHUY», OOBICHATH3aKOHOMEPHOCTH
U3MECHEHUsl CBOMCTB XMMMUYECKUX DJJIEMEHTOB U UX COCAUHEHUU II0 NEepUojaM U
rpynmnam [lepuoauueckoit cucteMbl XUMUYECKUX 3eMeHTOB /. 1. MeHneneena;

cOpMUPOBAHHOCTh ~YMEHUN  XapaKTepu3oBaTh (ONMUCHIBaTh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBSA3UM MEXKAY HEOPraHUYECKUMHU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHMsI KJIaCCU(UUIMPOBATh XMMHUYECKUE PEAKIMU I10
pa3IMYHBIM NPHU3HAKaM (YUCIY M COCTaBY pEarupyrollyuX BEIIECTB, TEIJIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTETEeHEH OKHCIEHHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJIATh YPABHEHHUS DPEAKIHMA pa3imuyHbIX
TUIIOB, MOJIHBIE M COKPAIEHHBIE YPABHEHUS PEAKUUHA HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIIMU UAYT IO KOHLA;



c(hOpMUPOBAHHOCTh YMEHUW MPOBOJAUTH PEAKIHUH, MOATBEPKAAIOIIUE
KAQYECTBCHHBIA COCTAB PAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IIPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW  pacKpblBaTh CYIIHOCTh  OKHUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUSI JIEKTPOHHOrO OajaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
PEaKIMUOTPA3TUIHBIX(PAKTOPOB; XapaKTEPCMEIICHUIXUMUYECKOTOPABHOBECHST B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunnun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMHUUYECKHE IPOIIECCHI,
JIe)KalMe B OCHOBE NPOMBILIIJICHHOIO IMOJYYEHUS CEPHOM KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUM 00 OONMX HAYYHBIX MPUHIMNAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUUCICHUS C HCIOJIb30BAaHUEM
MOHSTUSL «MaccoBasi JIOJIsI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
IPU XUMUYECKUX PEAKIUSIX, MACChl BEIIECTBA WU 00BhEMA Tra30B MO W3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WIH 00BEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIuu
BEIECTB, TEIUIOBOTO A(pdekTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, ITPEBPALLCHUSA U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUjia MOJIb30BAHUS XUMHYECKOU
NMOCYJIOH W Ja00paTOpHBIM 000pYyJAOBaHHWEM, a TaKXe IpaBUiia OOpalIeHUs ¢
BEII[ECTBAMHU B COOTBETCTBUM C WMHCTPYKIIUSIMHU TI0 BBHITIOJIHEHUIO JIaOOPaTOPHBIX
XUMHUYECKHUX OIMBITOB;

chopMHUPOBAaHHOCTh YMEHHUH IIJIJAHUPOBATh M BBIMIOJIHATH XUMHYCCKUM
AKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAA BOJAOPOJA B MPUCYTCTBUHM KaTalIU3aTopa,
ONPENICIICHUE CPEeAbl PACTBOPOB BEIIECTB € IOMOIIBK  YHUBEPCAIHLHOIO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peaKIluw,
peakIMu MOHHOTO OOMEHa, KadyeCTBEHHBIC PEaKIMu Ha cyibdar-, kKapOoHaT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHUS, PELUICHUE JKCIIEPUMEHTAIIBHBIX 3a71a4 I10
TemaM «Metame»y U «HeMeTamibl») B COOTBETCTBUM C IpaBWIAMU TEXHHUKH
0€30IacCHOCTH TPU OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYI0BAHHEM,
MPEACTABIATh PE3YJAbTAThl XHUMHUYECKOTO JSKCIIEPUMEHTa B (opMe 3allicH
YPaBHEHHIA COOTBETCTBYIOIIUX PEAKIHMH M (OPMYIUPOBATH BBHIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUH KPUTHYCCKH aHAIM3UPOBATH XHUMHUYECKYIO
nHpOpMaNuIo, MOJy9aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPEACTBA MacCOBOU
KOMMYHUKauu, UHTEpHET U IpyTHX);



chOpMUPOBAaHHOCTh ~ YMEHUH  COONIOATh  MpaBWJIa  DKOJOTHYECKU
1enecooOpa3Horo MOBEJAEHUS B OBITY W TPYJOBOM JAESATEILHOCTH B LEIAX
COXPAHEHHUsSI CBOEro 3J0pPOBbS U OKPYKAIOIIEH MNPUPOIHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarenss [IJIK, mosicHATh Ha mpuMepax CrIocoObl YMEHBIICHUS U
MPEJOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs O0y4YaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMH 370pPOBbs: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CHEeNbIX W ClHa0OBUIASIIMX OOYYaIOIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOEIIJTAHUPOBAHHUE

10 KIIACC
KosmuecTBoyacos DJIeKTPOHHBbIE
HaumeHoBaHuepa3aeJ 0BUTEM (uu¢posbie)
Neni/m Konrpoabsubie | Ilpakruyeckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypens
Paszpenl.Teopern4ecKkueoCHOBBIOPraHUYECKOM XUMMH
[Ipenmeroprannyeckonxumun. Teopus
11 CTPOEHUSOPraHNYECKUXCOCAMHEHUHA. M. 3
byrneposa
Hroro nopazueny 3
Pa3znen2.YrieBoaopoabl
2.1 [IpenenbHBICYTIIEBOIOPOIBI— ATKAHbI 2
29 HenpenenbHbIeyrieBO10POIbI: AIKEHBI, 6 1
AJKaJUEHBbI, AJIKUHBI
2.3 ApOoMaTHYECKUEYTIIEBOA0PO/IbI 2
24 [IpupoAHBIENCTOYHUKUYTIIEBOAOPOIOBU UX 3 1
nepepaboTka
Wtoro nopaznemny 13
Paznen3.Kuciaopoacoaep:kanueopranndeckuecoeMHeH s
3.1 Crnuptsl. @eHon 3
3.9 Anbnerunbl. KapOOHOBBICKHUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro nopaszaeny

13

Pasznend.A3orconep:kanmmeoprannyecKuecoe I uHeHus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro nmopazueny 3
PaznenS.BbicokomMoJieKyJIIPHbIECOCAUH CHU I

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro nopazaeny 2
OBIIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME 34




11KJIACC

KosmmuecTBoyacos DJIeKTPOHHbIE
HaumeHoBaHuepa3aeJ 0BUTEM (uu¢posbie)
Neni/m Konrpoabsnbie | IIpakTnueckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazgeal.TeopernueckueoCHOBBIXUMUM
CrpoenunearomoB.llepronyueckuiizakos u
11 [Tepuonnueckas cucTeMa XUMHYECKUX 3
anemenToB/[.M.MenneneeBa
12 CrpoenueseniectBa. MHOTOOOpa3ue 4
' BEIIIECTB
1.3 XUMHUYECKUEPEAKITUN 6 1 1
Hroro nmopazaeny 13
Pasznen2.Heoprannueckasi Xumust
2.1 Mertamis
2.2 Hewmeramibt 1
23 CBS3bHEOPraHNYECKUXUOPraHUYECKUX 5
' BEIIIECTB
Uroro nopazneny 17
Pa3zpen3. XuMusan:xu3Ho
3.1 XUMUSMKU3Hb 4
Uroro nopazaeny 4
OBHIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 34 2 3







IHHOYPOYHOEIIJIAHUPOBAHHUE

10 KIIACC
KosmnuecTBoyacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Temaypoxa Bcero Konrpoapubie | Hpakmirieckie H3yyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbl pecypens
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1
BO3HMKHOBEHHE,pa3BUTUEHU3HAUCHNE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coenquHeHnA.M.byTinepoBa,e€ OCHOBHBIE 1
MOJIOKEHHUS
[IpencraBnenneoknaccudukanyu
3 opranndeckuxaeniects. Homenkmnarypa 1
(cucremaTuyecKkas U TPUBHAIIbHBIE
Ha3BaHUs OPraHMYECKUX BEIIECTB
4 AJIKaHBI:COCTaBUCTPOEHHE, 1
TOMOJIOTHYECKUH psif
5 MeTtaHusTaH—IpOCTEeNHIINE IPEACTaBUTENN 1
QJIKAHOB
6 AJIKeHBI:COCTaBUCTPOEHHE,CBOMCTBA 1
7 OTUIICHUTIPOTTMIIEH—IIPOCTENIINE 1
MIPEJICTaBUTENN AJIKEHOB
8 IIpaktuyeckaspadoralNel.«Ilonyuenne 1 1
STHJIEHA U U3yYEHHUE €r0 CBONCTB
Ankanauensl. byranuen-1,3u
9 MeTunoyraauen-1,3. Ilonyyenue 1
CUHTETHUYECKOTOKayUyKaupe3uHbI




AJIKMHBI:COCTaBUOCOOSCHHOCTHCTPOCHHS,

10 TOMOJIOTHYECKUH psifI. ATleTHIIeH —
MPOCTEUIMUIPEICTABUTEIbAIIKUHOB

1 BrrunciieHusAnoypaBHEHUFOXUMUYECKO U
peaxiuu

12 Apenbl:6eH30511T0Iy01. TokcHYHOCTH
apeHoB

13 ['enernueckas cBs3b YrieBOAOPOIOB,
MpUHAUIeKAITUXKPA3TUYHBIMKIIacCaM
[TpupoIHBIENCTOYHUKNYTIIEBOI0POIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl,He(ThUIIPOIYKTHIEE TIepepaboTKU
[IprpoAHBIEUCTOYHUKUYTIIEBOJOPOIOB:

15 MIPUPOJIHBIN a3 U NOMYTHBIEC HEPTIHBIC
ra3bl,He(THUTIPOAYKTHIEE TIepepaboTKH

16 KonTtponsHaspaboranopasneny
«YTIIeBOAOPOIBI»

17 [IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
MeTaHOJIMATaHOJI. BogopoaHascBs3b

18 MHOT0aTOMHBIECTTUPTHI: STUICHIIUKOJIbU
TIIMIEPUH

19 DeHOI:CTPOCHUEMOJIEKYIbI, (PU3UUECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

20 Anberuasl:hopManbIeTUaN
aneTanpaeru. AleToH

21 O/1HOOCHOBHBIETIpEIeIbHBIEKApOOHOBBIE
KHCIIOTBI: MypaBbUHAS U YKCYCHASI

22 [IpaktnyeckaspadboTaNe2.«CBolicTBa




pacTBOPayKCyCHOMKHUCIOTHI)

CTeapI/IHOBaFII/IOJICI/IHOBaﬂKI/ICJIOTBI,KaK

23 MPEICTaBUTEINBBICITUXKaPOOHOBBIX
KHCJIOT

24 MpbU1aKaKCOTMBBICITUXKAPOOHOBBIX KHUCIIOT,
HX MOIOIIEe JAeiCcTBHE
CrnoxHbIed(DUPBIKAK TIPOU3BOTHBIC

25 KapOOHOBBIXKHACIOT.[ HIPOTH3CIIOKHBIX
3¢upoB

26 Kuprel:ruaposms3, mpuMeHeHHE,
OuooruuecKas poJib KUpPOB
VYrneBozpl: cocTaB, KilaccupUKaIIus.

27 BaxuelmnenpeacTaBUTENN TJIFOKO3a,
(dbpykTO3a,caxaposa

o8 Kpaxmanureuioao3akakpupo JHbIe
TTOJTUMEPBI
KoHTpoabsHaspaboTamnopaseny

29 «Kucmopoacoiepkanimeoprannaeckue
COEMHEHHSDY

30 AMUHBI:METHIIAMUHHAHUINH
AMUHOKHCIOThIKaKaM()OTEPHBIC

31 OPraHUYECKHUE COCTUHEHUS, UX
ouonornueckoesnauenue. Ilerntu s

39 benkukaknpupoHbie
BBICOKOMOJIEKYJISIPHBIECOCTUHEHU ST

33 OCHOBHBICTIOHATHIXUMUU
BBICOKOMOJIEKYIISIPHBIXCOEIMHEHHIA

34 OCHOBHBIEMETOIBICUHTE3A




[InacTtmaccel, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIXCOEAMHEHU .

OBILIEEKOJIMYECTBOYACOBIIO
[TPOTPAMME

34




11KJIACC

Ne
n/u

Temaypoka

KoaunuecTBouyacoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHus

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUNAIEMEHT. ATOM. DJIIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepnoanueckuizakonul lepronyeckas
CUCTEMAa XMMHUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPUENCTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUXDJIEMEHTOBUUXCOCIUHEHUMIIO
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHHUHAYKH

CTpOeHI/IeBeH_ICCTBa.XI/IMI/I‘leCKaﬂCBH3B,Cé
BHUABI; MCXaHU3MBI O 6pa3OBaHI/I$I
KOBaHeHTHOﬁCBHSH.BOI[OpOI[HaHCBHSL

BasieHTHOCTB. DJEKTPOOTPHUIIATEILHOCT.
Crenenpokucienus. Bemecrsa
MOJICKYISIPHOTOMHEMOJICKY/ISIPHOTO
CTPOCHHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
I/ICTI/IHHLIeI/IKOJ'IJ'IOI/II[HBIepaCTBopH.
MaccoBasg01sBeIIeCTBaB pPacTBOPC




Knaccugukanusym HoMEHKIaTypa
HEOpPraHUYECKUXCOEAMHEHUI. ] 'eHeTnYeCKas
CBS3b HEOPraHWYECKUX BEUIECTB, Pa3JIMYHBIX
KJIaCCOB

Knaccugukamums XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOHCOXPaHEHHUSAMACCHIBEIIECTB;3aKOH
COXpaHEHUSAUIIPEBPALEHUIIHEPTUUIIPU
XUMUYECKUXPEAKIUAX

Ckopoctbpeakiiuu. O6paTUMblepeaKIim.
XUMHYECKOE PaBHOBECUE

10

[IpaxTnueckaspadboralNel.«BnusHue
pa3nUUHBIX()aKTOPOBHACKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DnekTpoauTuyeckasauccounarys. [ lonstue
0 BojopoiHOM Tokasarene (pH) pactBopa.
Peaknunnonnorooomena.l naponms
OPraHUYECKUXUHEOPTaHUUECKUX BEIIECTB

12

OKHUCIHUTEBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [lonarue o0 anekTponuse
pacrmiiaBOBUPacTBOPOBCOIIECH

13

KonTtponsHaspaboramnopasuerny
«TeopeTnyecKkrneoCHOBBIXUMHID)

14

Mertannsl, uxnosnoxenuesl lepuoanueckoit
cUCTeMe XMMHUYecKux >nemeHToB JI. U.
MeHieneeBanoco0eHHOCTUCTPOEHUS
aTomoB.O0muedu3nuecKuecBoiicTaa
METaJJIOB




15

CrinaBpIMETAIIIOB. DJIEKTPOXUMUYECKUUPS
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX
METaJUIOB(HATPUM, KAJTUMA, KAJTBITN I, MarHUAM,
IIOMHUHMI) U UX COEIMHEHUN

17

XHWMHUYECKUECBOWCTBAXPOMA,METUUHX
COCIMHEHUI

18

XUMHYeCKHECBONCTBAIIMHKA, JKEeIe3anNX
COEIMHEHUH

19

[IpakTueckaspaboraNe2."Pemenne
SKCIEPUMEHTAIbHBIX 33/1a4 10 TEMeE
«Meramb"

20

HeMeTannel, MXI10105KEHUEB
[TeproanueckONCUCTEMEXUMHUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTUCTPOCHHUSI aTOMOB

21

®u3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponusHeMeTaUIOB(HaIpUMepe
KHcII0poia,cepsl, pochopanyriepoaa)

22

XHUMHYECKUECBOKWCTBArajJIOreHOB,CEPHIMUX
COCTMHEHUN

23

XHUMHYECKHUECBOKCTBaa30Ta,pochopanux
COETMHEHUU

24

XHUMUYECKHUECBOMCTBAYTIIEPOA, KPEMHUAN UX
COEeIMHEHUN

25

[IprMeHeHneBaXKHENIITUXHEMETAITIOBUAX
COeIMHEHUI

26

0O0001IeHruENnCUCTEMATU3 AL U3 HAHUIATIO




Tteme«HemeTaneny. BolamcieHuano
YPAaBHEHUSAMXUMUYECKUXPEAKIIUNN
TEPMOXUMHUYECKHUE PACUETHI

[IpaktuyeckaspadboraNe3.«Pemenne

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1
"HemeTtauie!"»
KoHuTponsHaspadboTanmoreMmam«MeTauien 1

28 «Hemeranneny/Bceepoccuiickas 1
poBepoyHasipaboTa

29 Heopranndeckne u opraHudecKrue KACIOTHI. 1
HeopranndecknenopraHUIeCKHEeOCHOBAHHUS
AMpOTEpHBICHEOPraHUICCKUCH

30 opraHuyecKkuecoeInHeHus. [ eneTnaeckast 1
CBSI3b HCOPraHUYECKHX M OPTaHUICCKIX
BEII[ECTB
PonpxuMunBoO€eCIIeUeHUNIKOJIOTUUCCKOM,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHHMEIUIIHHBI
[IpencraBnenus: 06 0OIMMUX HAYYHBIX

32 MPUHIUIAXIPOMBIIIICHHOTOMIOTyYEHUS 1
Ba)KHEHIIMXBEICCTB

33 YenoBeKBMHUPEBEIICCTBUMATEPHAIIOB

34 XHUMHAU3I0POBbhEUCTIOBEKA

OBIIEEKOJIMYECTBOYACOBIIO 34

I[TPOTPAMME







YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIVIAYYEHUKA

» Xumus, 1 Oxnacc/I"adpuensnO.C.,OctpoymoBl.I'.,CnaakosC.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 1 1knacc/I"adpuensnO.C.,OctpoymoBl.I'.,CnaakosC.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOJUYECKUEMATEPUAJIBLIJISIYUUTEJISA

1. T'a6puensan O. C., Bockoboitnukosa H. I1., Amykosa A. B. HacronbsHas
kauraygutess. Xumus. 1 0xin. :Meroaudeckoenocooue.-M.: [Ipoda,2021.

2. N'abpuensnO.C., AmykoraA.B.TeTpanapaisanadopaTOpHbIXOMBITOBU
npaktuueckux padot. 10ki1. K yue6nuky O. C. I'abpuensna «Xumus. 10
kiace». M.: Jlpoda, 2024.

3. lN'abpuensn,0.C.MetonnueckoenocoonekyueonnkyO.C.["abpuensna
«Xumusy». 1 0xnacc/O.C.I'abpuensa.—M.:[Ipoda,2021.— 109.

4. I'abpuensn,0.C.MeroanueckoenocobuexyueOunkyO.C.["abpuensna
«Xumusin. 1 1xknacce/O.C.I'abpuensin.—M.: [Ipoda,2021.— 108.

5. Xumus:texnonorunueckuekapteikyaeOHuKyO.C.I"abpuensna«Xumus. 10
Kjacey : Mmerogudeckoe rnmocooue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

6. Xumus:rexnonorunuecknekapToikyueOHukyO.C.I"abpuensna«Xumus. 11
KJacey : merogudeckoe nocoodue / JI. M. Acanoa. — M. : JIpoda, 2018

7. Xumus.10-11xn.:KoratponsasiennpoBepounbiepadoTeikyueOHKYO. C.
INabpuensna «Xumus. 10-11» / O. C. T'abpuensn, [1. H. bepe3kun, A. A.
VYmakosa u ap. - M.: [Ipoda, 2022. nannbie

HUP®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETH
UHTEPHET
http://www.chemnet.rul"azeta«Xumusiyucan T yan tessi« I uryHaypok

XUMUN»

http://him.1september.ruEaunaskomnekus L [OP: I1peaMeTHassKOIICKIIHS


http://www.chemnet.ru/
http://him.1september.ru/

«XUAMUS»
http://school-collection.edu.ru/collection/chemistryEctecTBeHHO-HayYHBIE
skcriepuMenThl: xumud. Komneknus Poccuiickoro o6mieo0pa3zoBaTenbHOTO
nopra’a

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukdepoBoii
http://www alhimik.ru Bcepoccuiickas omumiiraia MKOJIbHUKOB 10 XUMHH
http://chem.rusolymp.ru Opranudeckast XUMHS: JICKTPOHHBIA YUSOHUK IS
CpPEIIHEN IIKOJIbI
http://www.chemistry.ssu.samara.ruOCHOBBIXUMHUU DK TPOHHBIYYCOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJUTSHK: XUAMHUSI
http://www.chemistry.ru JlucTaniioHHas OJTUMIIHA/1A 110 XMMHH:

TGHGKOMMYHI/IKaHI/IOHHHﬁ 06p330BaT€HBHBIﬁ ITPOCKT.


http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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