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HOACHUTEJIBHASA3ZAIINCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE CpeIHEro oO0miero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTENbHOM MPOTPaMMBl CpEJHEro 00IIero oO0pa3oBaHUS
(®OIT  COO), npencrapneHHeix B dDenepanbHOM  TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTelbHBIX opranuzaunusx Poccuiickoi
denepanuu, pearu3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBbI, HOCHOBHBIX
nonoxxkeHut «Ctparerum pa3BuTus BocnuTanusi B Poccuiickoit denepanuu Ha
nepuoj 10 2025 roga» (Pacnopstxenue IpasutensctBa PO ot 29.05. 2015 Ne 996
- p)-

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINpPEJEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS OOYYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHbie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH I1IEJIEH,
collepKaHMs, PE3yabTaTOB OOy4eHHs W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pa3oBaTebHON  OpraHU3alMM, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIMM JTallOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPUCYIIUX
[EJIOCTHOM CHUCTEME XHMHYECKOTrO o00pa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHS U 00IIEH KyJIbTYpPhl
YeJIoBeKa, a TAaK)Ke DKOJIOTHUUECKH 00OCHOBAHHOTO OTHOIICHUS K CBOEMY3/I0POBBIO
U TPUPOJHON cpene. Peanmsyercss xumudeckoe oOpa3oBaHHE OOydYaronIuxcs Ha
YpPOBHE CpEIHEro oO0Iero oO0pa3oBaHUs CpeICcTBAaMU ydeOHOTrO IpeaMera
«XHUMHS», COIEpKAHUE U MOCTPOCHHE KOTOPOIO OIpPEAENIEHbl B IIporpamme I0
XUMHH C YYETOM CIEIU(PUKA HAYKH XUMUHU, €€ 3HAYCHUS B TIO3HAHUU TPUPOJIBI U B
MaTepuaIbHON KM3HU OOILECTBA, a TAKXKE C YUETOM OOIIMX LeJeil U MPUHIIMIIOB,
XapaKkTepU3yIOIUX  COBPEMEHHOE  COCTOSHUECUCTEMBI  CpPEIHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOW IMBWJIM3ALIMK, B CO3JaHUU HOBOM 0a3bl MaTE€pUaIbHOW KYJIbTYpBHI.
Ona BHOCHUT CBOM1 BKJIaJ B OPMHUPOBAHUE PALMOHATEHOTO HAYYHOT'O MBIIIIJICHHS,B
CO37laHUE LIEJIOCTHOIO MPEACTABICHHUS 00 OKPYKAIOIIEM MHPE KAaK O E€IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBS3M MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHS CTalia
HEOTHEMJIEMONYACTHIOMUPOBON KYJIBTYpPbl, HEOOXOJUMBIM YCJIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHass XHMHUSI Kak Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelIeHUe
I00ambHBIX MPOOJEM YCTOMYMBOIO PpAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MMacCHOCTH U OXpaHbI 3/T0POBBSI.

B coorBercTBMM ¢ OOmMIMMHM LEISIMU U TPUHIUIAMH CpEIHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI UM JUisl  BBIPAaOOTKM  MHUPOBO33PEHUYCCKHUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B IKU3Hb COIMyMa, MPOJOIKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisironuMHUIpeIMETa« X UMUSINSIBISIOTCI0a30BBICKYPChI—
«Oprannueckass xumusi» U «OOm@as ¥ HEOPraHWYeCKas: XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpKaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKOW XMMHH (C BKJIIFOUCHUEM 3HAHUN M3 OOIIEH XUMUU) U
opraHuyecko xumuu. opMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU H3YYCHUU
npeaMeTa 00eCTeuYrBaeT BO3MOXHOCTb PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOr0 TOJIX0/la K U3Y4YeHHI0 y4eOHOro warepuaiga u oOycCIOBJIEHa
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeNe’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4YeCKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHX
COCIMHEHUN, a TaKkKE Ha YPOBHE CTEPEOXMMUYECKUX M  AJIEKTPOHHBIX
npencTaBleHuit o cTpoeHuu BemecTB. CBeneHus 00 U3ydaeMblX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnM4eckod XUMHUHM MOJYyYarT PpPAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBLHBIC
MPEICTABICHUS O XMMHUYECKOM CBS3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHuss B mpeamere «XuMus» 0a30BOr0 YpOBHS
paccMaTpWBaeTCs M3YYEHHBI Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolmMMCsl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOr03aKOHACOOIETEOPETUUECKUXUMETO 10JI0TUUECKUXTTOZUIIUHA,



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

Envnasa cucrema 3HaHMM O BaKHEMIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHHH, a TAKKE O XMMHUYECKHX PEAKUUAX, UX CYIIHOCTH M
3aKOHOMEPHOCTAX MpOTEeKaHus JomnojHsAeTcs B Kypcax 10 m 11 xkmaccos
DJIEMEHTAMH COJIEPKAHUS, HUMEIOIMMHU KyJIbTYpOJIOTHYECKM W MPUKIAIHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TTOHMMAHHMIO B3aMMOCBSI3M XUMHUHU C
OPYTMMH HAyKaMH, DAcKpbIBalOT €€ pOJIb B II03HABATEIILHOM M NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXEHUS K MpoLeccy
TBOPUYECTBA B 00JIACTU TEOPUU M MPAKTUYECKUX MPUIOKEHUNW XUMHUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBbIX
npo0yiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATH HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHUM, pEIICHUS WHTEJUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX MCCIEIOBATEIBCKUX 3a/1ad. B 1ienomM coaepxanue yueOHOro
npenMera « XuMus» JaHHOTO YPOBHS M3YYE€HHS] OPUEHTUPOBAHO HAPOPMHUPOBAHUE
y 00y4arolmuxcsi MHUPOBO33PEHUYECKON OCHOBBI JJI TMOHUMaHUA (PUIOCOPCKHUX
UAEeH, TaKUX KaK: MaTEepHAIbHOE €IWHCTBO HEOPTaHMYECKOIO M OPraHUYECKOTO
MUpa, OOYCIOBJIEHHOCTh CBOWCTB BEHIECTB HUX COCTAaBOM U CTPOCHHEM,
NO3HABAEMOCTh MPUPOAHBIX SBICHUHM MYyTEM OKCIEPUMEHTAa U  PEIICHUs
NPOTUBOPEUUI MEXIYy HOBBIMH (DaKTaMH U TEOPETUUYECKUMH MPEINOChUIKAMH,
OCO3HAHME POJM XMMHUHU B PEUICHUU SKOJOTUYECKUX MPOoOJIeM, a Takxke mpodiem
cOepekeHus: IHEPreTUYECKUX PECYPCOB, CHIPbs, CO3/IaHMUSI HOBBIX TEXHOJIOTHHA U
MaTepuasoB.

B nmane pemeHus 3agady  BOCIHUTAHUSA, pa3BUTHS U COLMAIU3AILUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON MO XHWMHUU TOJAXOJbI K OMPEIEICHHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MPeayCMaTpuBalOT  (OPMUPOBAHUE
YHUBEPCAJIBHBIX YUEOHBIX JIEUCTBHM, UMEIOMUX 0a30BOE 3HAUCHUE JJIAPA3IAYHBIX
BUJIOB JIEATEILHOCTU: pCEIICHHWs Npo0jaeM, IIOMCKa, aHanmm3a W 00paboTKH
uHboOpMaluy, HEOOXOAUMBIXAS TNPUOOPETEHHUS OMNbITa MPAKTHUYECKOH U
HCCIIEIOBATEIbCKON JEATEIIBHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B IIO3HAHUU
XUMHMH.

B npaktuke npenojaBaHHs XMMHHM KaKk Ha YpPOBHE OCHOBHOIO OOLIETO
o0pa3oBaHus, TaK U HA YPOBHE CPEeIHETO 00IIero o0pa3oBaHusl, MPU OMPECICHUN
COJIEpPKATEJIbHOM XapaKTepUCTUKH LeJeld H3Yy4eHUs NpeIMeTa HallpaBiIeHUEM
MIEPBOCTENEHHONW 3HAYMMOCTU TPAJAULIMOHHO NPHU3HAETCA (POPMUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJJaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOM
NEeSATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOAUYECKONW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPENECICHUIO LENEeN H3y4eHUs
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CoracHOJaHHOUTOYKE3PEHUATIaBHBIMULIEISIMUU3Y YEHUATIPEAMETA
«XumusinaadbazopomyposHe(10—11ki.)sBasroTCs:

e (QopMHpOBaHME CHUCTEMBbl XMMHUYECKUX 3HAHUMW KaKk  Ba)KHEHIIEH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa, B OCHOBE KOTOPOH
JeXAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHMMAHHE CYIIHOCTH JIOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, O3HAKOMIJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaklUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e Pa3BUTHEYMEHUUHCIIOCOOOBIEATENLHOCTH,CBA3aHHBIXCHAOIIOICHUEMU
OOBSCHEHHEM XWMHUYECKOTO OJKCHEPUMEHTa, COOJIOJEHUEM  IpaBUI
0e301acHOro o0paIeHus ¢ BEIIeCTBAMMU.

Hapsiny ¢ atum, copepxaTenbHasi XapaKTepUCTUKa 1IeJied U 3a/1a4 U3ydeHUs
npeIMeTa B IpOorpaMMe M0 XUMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHC
HOBBIMH TIPUOPUTETAMHU B CHUCTEME cpefHero obimiero oOpaszoBanusa. CeronHs B
NPEernoJaBaHuy XUMHUHU B OOJIbIIIEH CTETIEHH OTAAETCA MPENOYTeHUETTPAKTUYECKON
KOMIIOHEHTE colepKaHusi OOy4eHMsl, OpPUEHTUPOBAHHOW Ha  TOATOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIIAJCIONIET0 HE Ha0OpOM
3HaHWM, a (QYHKIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIMOCOOAMU U YMEHUSIMU
AKTUBHOTO MOJYyYE€HUS 3HAHUW W IPUMEHEHHS UX B PEATIbHOM XKU3HU JUIS1 PEUICHUS
NpPaKTUYECKUX 3a]1ay.

B cBA3M Cc 3TUM npH U3yYeHUH MOpeaMeTa «XHUMHS» JOMUHUPYIOLIEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupOoBaHME  WHTEIEKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY HPUHATUIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX KU3HEHHBIX CUTYAILUSAX, CBSI3aHHBIX C BEHIECTBAMH U UX
MIPUMEHEHHEM;

dbopMupoBanue 'y OOydYarOmIMXCS  KIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHI[UI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE JMJISI Pa3JIMYHBIX BHUJIOB
JESTENBHOCTH: PEIIeHUs MPoOeM, MOUCKa, aHaIu3a U 00paboTKM WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS] OIbITa JEATEIBbHOCTH, KOTOpas 3aHUMAET
BKHOE MECTO B MTO3HAHUU XUMHH, a TAKXKE JJIS OLICHKU C TTO3ULUMIKOIOTMYEeCKOM
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB W XMMHUYECKHUX TMPOLECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOJIHYIO CPENLY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaldbHbIX M TBOPYECKHUX
CIOCOOHOCTEN 00Y4YaroIUXCsA:CIIOCOOHOCTH CAMOCTOSITENIBHO NMPUOOPETATHHOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUU C KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJIB30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMUYECKOTO COJICPIKAHUS;

dbopMupOBaHUEHUPA3BUTHEYOO yUAIOIINXCSIACCOIMATUBHOTOMIIOT HUECKOTO
MBIIUICHUS, Ha0TI0/1aTeIbHOCTH,COOPAaHHOCTH,aKKYPaTHOCTH, KOTOPBICOCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUM M TMPOBEACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydammmxcs yOeKJAEHHOCTH B T'yMaHUCTUYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJU B PEIICHUH TI00AIBHBIX MNpoOiIeM
palMOHAILHOTO TPUPOOTIONB30BAHMUS, TTOMOJIHEHUSI YSHEPTETUYECKUX PECYPCOB U
COXpaHEHHsI TPHUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH OEpPEeKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBBIO, a TaKKe MNPHOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHWUW ISl TPUHSTHS TPAMOTHBIX pEIIeHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpeaHero ooOImero o0pa3oBaHUsl TPEAMET «XHUMHI»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHON obyiactu «EcTecTBeHHO-HAYYHBIC
PEIMETHD».

OO61iee 4nco 4acoB, OTBEAEHHBIX VISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpaszoBaHusi, coctabisgeT: B 10 kimacce — 68 yaca (2 dJaca B
Hejento), B 11 kimacce — 68 yaca (2 Jaca B HEJICIIO).



COAEP KAHUEOBYYEHUA
10 KVIACC
OPI'"AHUYECKAAXUMUA

TeopeTnuecKkneoCHOBBIOPTAaHNYECKO XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEHHH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTpOEHHUS OPraHuYeCKUX
coenuHeHuitA.M.byTiepoBa,e€ocHOBHBIETION0KEHU. CTPYKTYpHBIE)OPMYIIbI
OpraHMYecKuX BellecTB. [omonorus, wu3oMepus. XHUMHUYECKass CBs3b B
OpraHUYECKUX COCAMHEHUSX — OJJMHAPHBIE U KpaTHbIE CBSI3U.

[IpencraBinenne o kiaccuuKanuu opraHMYeckux BemiecTB. HomenknaTypa
OpraHMYecKUX COEJUHEHUM (cUcTeMaTHyecKkas) W TpUBHAJIbHbIE Ha3BaAHMS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCHEepUMEHTAJIbHBIE METOJbl W3YYEeHMsI BEIIEeCTB W HX IpEeBpaIlCHH:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHX BEIIEeCTB M MaTepuallaMH Ha HUX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ] OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
NPOCTEHIIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XHMHUYECKHE CBOWCTBA
(peakuuu 3aMEUIEHUsT W TOPEHHSs), HAXO0XKJAEHUE B IMPUPOJE, IOIYYEHUE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJCTABUTEIN aJKEHOB: (PU3UYECKUE W XHMHYECKHE CBOMCTBA
(peakuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THApPATALMM, OKHUCICHHUS W
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psii. ALIETHIICH
— MpOCTEUIINK NPEICTABUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (peaklUuy TUIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHe U XMMHUYECKHUE CBOMCTBa
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue, uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUAUHUMPOBANUS), Oy YeHueunpumereHue. TOKCUIHOCTh



apeHoB. ['eHeTmyeckass CBI3b MEXAYy YIIEBOAOPOJAMH, NPUHALJICKAIUMH K
Pa3IUYHBIM KIIACCAM.

[IpuponHble MCTOYHUKM YriIeBOAOPOAOB. IlpupoaHbii ra3 U MOMYTHBIE
He(dTauble ra3pl. Hedte u €€ mpoucxoxnaenue. Cnocodbl nepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTamuTU4yecKuil), nupoiau3. [IpoaykTsl
nepepaboTKu HeTHU, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPALICHUM:
O3HAKOMJIEHHECOOPA3aMUILIIaCTMACC,KayYyKOBUPE3UHBI, KOJIIIEKIIUH
«Hedpte» u  «Yroap», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOreHONPOU3BOAHBIX, MTPOBE/ICHUE NPAKTUYECKON pPabOThl: MOJyYEHHE ITHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuétnrie3agaun.

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

KucioponcoaepskammueopranndecKuecoeAuHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON U ATAHOJ: CTPOCHHE,
dusznueckre MW XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU METaJlJIaMH,
rajoreHoBOJAOpOJaMHU, TOpPEHHE), NpPUMEHEHHE. BomopoaHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHbl€  COHUPTHL. DTUJIEHIVIMKOIb W  [JIMLEPUH: CTPOECHHE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas peaklHs Ha MHOroaTOMHbIE cnupThl). JlelicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

DEeHOT:CTPOCHUEMOJICKYJIBI, (DH3NUSCKUENXUMUUECKHUECBOMCTRA.
Tokcuunocteenomna.llpumenenuedenona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOWCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIPeIeNbHBIE KapOOHOBBIE KUCIOTHL. MypaBbrUHAsS NYKCYCHAS
KHUCIIOTBI: CTpOeHHE, (PU3nYecKne U XUMHUUYECKHE CBOWCTBA (CBOMCTBA, oOIIUe AJIs
KJlacca KHUCJIOT, peaknus JTepudukanuu), TMOJyYeHHE U MPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIJIOTHI KakK MPEACTABUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIINX KAPOOHOBBIX KUCJIOT, X MOIOIIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak TMPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
cnoxubIx3¢upoB. Kupsl. I unponuzxupos.IIpumenenuexupon.buonornueckas
POJIb JKUPOB.



VYrneBogel: coctaB, KiacCUUKalMs ~ yriaeBoAoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — NpocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHE CBOMCTBAa (B3aMMOJEHCTBHE C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemronosa kak npupoansie noauMepsl. CTpoeHHE Kpaxmana U
Henono3bl. duznueckue M XMMUYECKHE CBOMCTBAa Kpaxmaina (THIpoJiu3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHs] BEUIECTB M MX IPEBpALICHUN:
npoBe/ieHre, HaOJII0IEHHEe W ONHMCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KauYe€CTBEHHbIC PEAKUMHU OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOoJa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCH[A
cepeopa(l) u ruapokcuaom wmemau(Il), B3aummoneicTBHE Kpaxmana C HOJOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie3agaun.

Bbruncnenuss mo ypaBHEHMIO XHMHMYECKOW peakuuud (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEILECTB WM IPOAYKTOB PEAKIIIH).

A3oTconepxkaeopraHn4eCKueCcoe IMHEHNS.

AMUHOKHCIIOTBI Kak aM(OTepHble opraHuueckue coequHeHus. Ousnueckuen
XMMHUYECKUE CBOMCTBA AMMHOKUCIOT (Ha mpuMmepe INMLKHA). buonormueckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npupoaHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. [lepsBuuHas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEJIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOAbl M3YYEHHs BEIIECTB M HX IPEBPAILCHHMN:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpauus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/IAPHBIECOCAUHEHU S

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEAMHEHHM —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M WX MPEBpAILECHHM:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHBIECBA3H.



Peanuzanusamexnpe I MeTHBIXCBA3EUIIPUN3 YUY€ HUHOPTraHUYECKOUXUMUN B
10 xyacce OCYHIECTBIISIETCS YE€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX IIOHATUW, TaK U MOHATHUM, SABJIAIOIIMXCSA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIICHUE, HAYYHBIN (akT, rumnoresa,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, KiIaccU(UKalMs, NEPUOJUYHOCTb, HAONIOIEHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

O®usuka: Marepus, DJHEPrus, Macca, aTroM, OJJCKTPOH, MOJIEKYIIa,
HPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TENO, OO0BEM, arperaTHoOe€ COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOJIBI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE TOPOJbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypcehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO IUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBINAANMHEOPT AHNYECKAAXUMUA

TeopeTnuecKkueoCHOBbIXUMHUH

XUMUYECKUA dleMEHT. AToM. Sapo aromMa, U30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeleNieHUsl AJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DNEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Tepuonnuecknit 3akoH u [lepronnyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u Ilepuonnueckoil cucteMbl
xuMu4decknx neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHMHYECKHX SJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIOXKHBIX BEIIECTB IO TPYINaM H TEPHOJaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHABI XHMHYECKON CBSI3U
(KoBaJIeHTHAs] HEMOJISIpHAsl W MOJISIpHAsi, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbelil). BogopongHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTueonucnepcHpixcucremax. UCTHHHBIEMKOIOU IHBIEPACTBOPHI.
MaccoBasoJIsIBE11IeCTBaBPACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudukanuss  XMMHUYECKHMX — peakiuil B
HEOPraHWYECKON M OPraHMYECKOW XMUMHHM. 3aKOH COXPAHEHHUS MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTponutnyeckasauccoryanus. CuibHbIercIadbIed1eKTponTh. Cpeta
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIbHBIEPEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHMS BEIIECTB MU HX MPEBPAILICHUM:
neMoHcTpaiusa Taosmi «Ilepuoamdeckas cucrema xuMmuueckux sneMentoB 1. U.
MenneneeBay, H3y4eHHE MOJEled KPHUCTAUIMUECKUX PEMIETOK, HAOMIOICHUE W
OMHCaHue AEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iokKeHHe MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaau3aTopa, ONpeAeCHUE CPEIbl paCTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAMKATOpA, pEaKIUd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3mnyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérnriezamaumn.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuid, B TOM YHUCJE
TEPMOXMMHUYECKUE PaACUEThl, Pacu€Thl C HCIOJIH30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

HeoprannueckassxuMus

Hemeramnel. Ilomoxkenme HemeraiuioB B Ilepuoauyeckon  cucteme
xumudeckux asnemeHtoB JI. M. MenpgeneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3uYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONMUS HEMETauloB (Ha TMpUMEpE
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XHUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrieponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHEeHNEBAXKHEUIIINXHEMETAINIOBUM X COCITUHEHU .



Meramisl. Ilonoxxenue merannosB B Ilepuoguyeckon cucteMe XUMUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTU CTPOEHMS JIEKTPOHHBIX 000JO0YEK
aToMoB MeTayuioB. O6mue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJLIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHUN METaJlIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPU, Kalul, KalblIU,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crocoObl MoayyeHus: MetauioB. llpuMeHeHne meTamioB B ObITY U
TEXHUKE.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W UX IPEBpAICHUN:
U3y4YeHUe KOJIIEKIMU «MeTamibl U CIUIaBbl», 0Opas3lloB HEMETAJJIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAONIOJIEHWEe W OIHUCAHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbIE PEAaKIIMU Ha KATHOHBI METAJLJIOB).

PacuérHrie3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAacce WJIU O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XUMHUANKUAZHD

Ponp xumum B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [IoHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpeHHUSL.

XuMHUs WU 3J0pOBBE YEIIOBEKA: MPABWJIA HCHOJIB30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO UCTIOIB30BAHMS MPENapaToB OBITOBON XMMHUUB
[TOBCEHEBHOM KU3HU.

MexnpeaMeTHBIECBA3H.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHWH OoOmed u
HEOpPraHU4YECKOM XMMHUHU B 11 Knacce OCyIIECTBIISIETCS YE€pe3 MCIOIb30BAHUE KAK
OoOIUX E€CTECTBEHHO-HAYyYHBIX TOHSATHH, TaK W TIOHATHN, SBISIOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAyYHBIN (PakT, rumoTes3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KIacCupUKalus, TM[EePUOJUYHOCTh, HaOIIOJACHUE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIICCTBA, (DM3WUYECKHUE BEITMYMHBI U CIMHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MUHEpaAbI, TOPHBIC TOPOJIBI, TIOJE3HBIE MCKOITaeMbIe, TOTLIMBO,
PECYpCHI.

TexHoMOTUsA: XUMHUYECKAsT MPOMBIIUICHHOCTh, METALTYPrHsi, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, ITHIIEBAS
NPOMBIIICHHOCTh,  (hapMaleBTHYecKas  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX TMPEnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIEPE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM CpeaHero oo6mero oOpa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM U  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B coOTBeTCTBUHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAONIUMUCS POCCHUICKONW TPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOTIPE/IEICHHIO;

HAJIMYMEMOTUBAIMUKOOYUEHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYYarommxcsi PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMH, TMPUCYIIMMH EIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTH
IIEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTU B COOTBETCTBUHM C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWIaMU  TOBEACHUS,  CIHOCOOCTBYIOIIMMH  IpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTra «XHUMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEIHLHOCTH
00yJaroUMXcs Mo peain3alluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCJE B
YacTu:

1) rpakaaHCKOTOBOCTTUTAHMS

OCO3HAaHMS 00YYarOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COUMAJIbHBIX HOPMax M TMpaBUJaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM [ESATEIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh U TMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NIaTPHOTHYECKOTOBOCIIUTAHMS .

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCYy TBOpUECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKW €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOMIONCHUHN, KPOIMOTIUBBIX  JKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W IMI03HABaTEJIbHBIX MOTHMBOB B IMOJYyYCHUH U TOCIEAYIOIIEM
aHanu3e mH(opMalMKu O MEePEOBLIX JOCTHKCHUSX COBPEMEHHOM OTECYECTBEHHOM
XHMHH,

3) TyXOBHO-HPaBCTBEHHOTOBOCITUTAHMS:

HPaBCTBEHHOTOCO3HAHUS,3TUYECKOTOTIOBEICHNUS,

CIOCOOHOCTH OIIEHMBATh CUTYaIluH, CBA3aHHbBIE C XUMHUUYCCKUMHU SBJICHUSMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEJEHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
NO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE IMOCJIEICTBUM 3TUX
MOCTYIIKOB;

4) opMHPOBAHUSIKYIbTYPbI3I0POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOoBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOroicHUsT TIpaBUJI OE€30I1MacHOro oOpalleHus ¢ BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

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

OCO3HAHMS TIOCIEJCTBUN W HEMPUSATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy/10BOTOBOCTIUTAHMSA:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM ©  APYrMX BHJAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PpEIICHUHM MPAKTHUUYECKUX 3aJ]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYyHdY, JIOASM TpyJa U pe3yJibTataM TPYAOBOU JEATENbHOCTH;

TOTOBHOCTHKOCO3HAHHOMYBBIOOPYUHAUBUYaTbHOUTPACKTOPUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOrM4eCKOrOBOCIIMTAHMA:

9KOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUSI K MPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HAa COCTOSTHUE TTPUPOTHOMN U COIUATBLHOMN CPEJIbl,

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJBb30BAHUS JIOCTHIKEHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JEUCTBUN, NPUHOCAIIUX BpEll OKpYKaroIIeh
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUSATHBIC SKOJIOTHYCCKHE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEUCTBUHN U MIPEAOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
omnbITa NEeATEIbHOCTH HKOJIOTUYECKOM HaIpPaBJIEHHOCTH, yYMEHUSA
PYKOBOJCTBOBAThCS MMU B ITO3HABATEIbHOW, KOMMYHHMKAaTHUBHOM M COLMAIbHOU
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJIOTHHU
xemodoouu;

7) HIEeHHOCTUHAYYHOT ONIO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHUS CHeuMDUKU XUMUM Kak HayKd, OCO3HaHHS €€ polud B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJTOCTHOTO
NpEe/ICTaBIIeHUsI 00 OKPYXKAIOIIEeM MHUPE KaKk O €IWHCTBE MPUPOJIBI U YETOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NpoOJieM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XHMHUU I COBPEMEHHOU
UMBWIN3ALUK: B €€ TyMaHUCTHUYECKON HANpaBICHHOCTH W BaXXHOW poOJIH B
CO3/JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOIEM
YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUIIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOECTICUCHUU YCIOBHMA
YCTEIIHOTO TPY/Ia U AKOJIOTHIECKH KOM(MDOPTHOM KU3HU KaKIOTO WICHAOOIIECTBA,

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHMMAaHUsl CYUIHOCTH METOJIOB
MMO3HAHUS, UCII0Ib3yEeMbIXBECTECTBEHHBIXHAYKAX,CIIOCOOHOCTUUCIIONB30BATh



MOJIy4aeMble 3HAHMS JJI1 aHalu3a U OOBACHEHHUS SBICHUI OKPYKAIOIIEro MUpa U
MPOUCXOAIIMXBHEM HM3MEHEHUN, YMEHHS JeNaTbOOOCHOBAHHbBIE 3AKIIOYEHUS Ha
OCHOBE HayuyHbIX (PAaKTOB W HMEIOIIMXCA JaHHBIX C LENbI0 MOJyYEHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XWMHMYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

MHTEPECAKIIO3HAHUIOUUCCIIEJ0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyZa B pa3iMuHBIX cepax npodeccrnoHaTIbHOM
TS TeIbHOCTH.

METANPEIAMETHBIEPE3YJIbTATHI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA y‘{€6HOFO npeamMeTa «XuMus» Ha
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA q)OpMI/IpOBaHI/ISI MUPOBO33PCHUA 06yqa10nmxc51
MCKIAUCTUITIIMHAPHBIC (MG}KHpC)IMGTHBIG) O6HICHay‘{HI)I€ MMOHATHUA, OTPAKAIOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpA H CHGHI/I(bI/IKy MCTOAOB IIO3HAHU:I,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAyKax (MaTepI/I}I, BCUICCTBO, SHECPIrUsA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ q)aKT, IMPUHIUAII, TUIIOTC3d, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/IG);

YHUBCPCAJIBHLBIC y‘IG6HLIC ,Z[efICTBI/ISI (HOSHaBaTGHLHHe, KOMMYHHUKAaTHUBHBIC,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATBHO
T'PaMOTHOCTH U COIIMAIILHOW KOMITETEHITUH 00YJarOIIHXCS;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEUCTBUSIMH:

1) 6a3oBbIeJIOTHYECKHEAEHICTBHS:

CaMOCTOSITEIbHO  (popMyIHpoBaTh W aKTyalM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEH JEITEIbHOCTH, 3ajaBas IapamMeTpbl W KPHUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

HCTIOJIb30BATHIIPHOCBOCHUM3HAHU UTPUEMBLIOT HYECKOTOMBIIIICHUSI—
BBLICJISIThXaPAKTEPHBICTPU3HAKUITOHSI TUM N YCTAHABIMBATbUXB3aUMOCBSI3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS JJISI OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXXJIEHHUS (MHAYKTUBHbBIC, JACAYKTUBHBIE, IO
AQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEYMS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HAKOBBIE )MOIEIIN, TPEOOPA30BHIBATHMOICILHBICTIPE ICTABICHUS—XUMUYECKUN
3HaK (CUMBOJ) 2JIEMEHTa, XUMHUYecKas hopMmylia, ypaBHEHUE XUMUYECKOHPEaKITUU
— MpU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3ajad, MPUMEHSTbH
Ha3BaHHBIE MOJICJIbHBIC MPEACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BBIEHCCIIEN0BATEILCKUEICHCTBHS:

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

(bopMynHpOBaTHLIETUN3aIaYNUCCIIEI0BAHUS, ICTIONB30BATHIIOCTABIICHHBIE U
CaMOCTOSITEILHO ~ C(POPMYJIMpPOBaHHBIE BOIMPOCH B KAyeCTBE MHCTPYMEHTa
MO3HAHUSI U OCHOBBHI JJisi (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ynbrar, (GopMyIupoBaTh
000011IeHUSIMBBIBOILIO THOCUTEILHOIOCTOBEPHOCTUPE3YIbTATOBUCCIICAOBAHHS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOW HCCIETOBATEILCKOM M MPOCKTHOU
JESTENBHOCTH, MPOSBISITH CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a7ady, NPUMEHEHHIO pPa3IMYHbIX
METOJI0B O3HAHUSL.

3) padoTacuHpopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX WHMOpManuu (HAy4IHO-
MONYJISIpHAsT JIUTepaTypa XHUMHUYECKOTO COJEp)KaHMs, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHaTU3UpPOBaTh MHPOPMAILIUIO PA3NTHYHBIX BUAOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCT;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orbope wuHpoOpManuu, HEOOXOAUMON JJiS BBINOJTHEHUS YYEOHBIX 3ajaad
ONPEIEIIEHHOIO TUIIA;

MpPUOOPETaTh OIBIT MCIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMY  MPEJCTABICHUS
uHpopManuu (CxXeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIM SA3bIK B KadeCTBE CpEACTBAa Mpu pabdoTe ¢
XAMHYECKOW HMH(POpMAIMEH: TPUMEHITh MEKIPEAMETHbIC ((DHU3udecKkue u
MaTeMaTHYECKHE) 3HAaKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HaTJISTHOCTH.

OByaeHNeyHUBEPCATLHBIMUKOMMYHHKATHBHBIMH/IEH CTBUSIMH

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXAaeMOil TeMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyJIHpPOBATH CBOM  NPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BLICTYNAaTh C MPE3EHTAIMEel pe3yJIbTaTOB TMO3HABATEIILHOW JEATECIBbHOCTH,
MOJIYYEHHBIXCAMOCTOSITEIbHOUITMCOBMECTHOCOCBEPCTHUKAMU MPUBBIMTOTHCHU T
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM NPOBENEHHBIX HUCCIEIOBAHUNA MyTEM COTJIACOBAHUS TO3UIUHN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OByaieHNeyHUBEPCATbLHBIMUPETYJIITUBHBIMUIEHCTBUSIMU:

CaMOCTOSITETIbHO TUTAHUPOBATH M OCYIIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenessss e€ Ieau MW 3aJa4d, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH IIpeJylaraéMblii  alllTOpUTM JEHUCTBUN TNpH
BBIMIOJTHEHUN Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ YYETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEILHOCTH HA OCHOBE CaMOaHaIn3au
CaMOOLICHKH.

HNPEJMETHBIEPE3YJIbTATbBI

10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS)
OTPaXaroT:

c(hopMHpPOBAHHOCTH  TPEACTABICHUM O XUMHUYECKOH  COCTaBJISIOINICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MHpa, pPOJIM XHMHUU B TO3HAHUM SIBICHUMN



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHATTBHOUTPAMOTHOCTH,HEOOXOIUMOUITIAPEIICHUSTIPAKTUYECKUX3aad U
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO M MPHUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMON  XUMHUYECKUX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATHUS (XUMUUYECKUU DJIEMEHT, aToOM, OJJICKTPOHHAas
000J104KaaTOMa,MOJIEKYJa,BAJICHTHOCTh,  AJIEKTPOOTPULATEIbHOCTh, XUMUYECKAS
CBSI3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIH 00BEM, YIJIEPOJIHBIM CKeleT, (QyHKIMOHAJIbHAs TpyIIa,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN Psijl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHACJIOPOJ W a30TCoJiepKalllie COEIMHEHHs, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUs CTPOCHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWUMHHU; MHUPOBO33PECHUECCKUE 3HAHUS,
JeXalue B OCHOBE TMOHUMAHUS NPHUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (PAKTONOTMUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIE MNPU3HAKU TOHSATHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOJIb30BATh COOTBETCTBYIOIIHME TOHSTHS TPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHHM XUMHUYECKHX PpEaKIuH,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB JJIA HILTIOCTPAIlUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBY M CTPOCHUIO K OMNpEACIEHHOMY
KJIACCy/Tpynme COeqUuHEHUN (YIJIeBOJOPOABI, KHUCIOPOA U a30TCOJEpIKaIllne
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpUBOAUTH TpUBUAJIbHBIE
Ha3BaHUSI OTAEJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH, AlEeTHIICH,
STWJICHTINKONb, TAHUIECPUH, (HEeHOd, (opMaabAeTUll, aleTaNbICTH, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, III0K03a,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJJMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH TOJIOKEHUS TEOPUH CTPOCHUS
opranuyeckux BemectB A. M. bytnepoBa aist 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MACcChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMI  XapakTe€pU30BaTh  COCTaB,  CTPOECHHE,
bu3nYecKkue M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTaBUTENEH pa3IMUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIWJIEH, alleTHUJIEH,
Oyranuen-1,3, metmwnOyranuen-1,3, OeH30J, METAaHOJ], STaHOJ, STUJICHIJUKOJb,
IJIMLEPUH, (EHOJI, aleTalbJeruj, MypaBbuHAsl U YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsl KUCJIO0Ta), WIUTIOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXJYy HUMH ypPaBHEHUSIMU COOTBETCTBYIONIUX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOUYHUKHU YTJIEBOJOPOIHOTO
ChIpbs (He(pTh, MPUPOJIHBIN a3, yroib), CHOCOOBI UX MepepaboTKU UIPAKTHUECKOE
IPUMEHEHHE TPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XHUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peaklud MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIA MPOJAYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMON 3HAHUNH 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMUU NPHU HU3YUYEHUU BEIECTB U
XUMHYECKUX SIBIIEHUN (HaOI0IeHne, U3MEPEHUE, SIKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS TPUHATUS pEIICHHH B
KOHKPETHBIX JKU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMHM M HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOATH TIpaBUia MOJIb30BAHUS XUMUYECKOM
OCYJIOH W Ja00paTOpHBIM OOOpYyIOBaHUEM, a TaKKe IIpaBUja OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh yMEHHI IUTAHUPOBATH U BBIMIONHITH XUMHYECKHUI
AKCHEePUMEHT(ITPEBPALICHUIOPTaHUYECKUXBEIIECTBIIPUHATPEBAHU U, IOJTYYEHUE
ATUJIEHA U U3YYEHHE €ro CBOICTB, KAYECTBEHHBIE PEAKIIUHA OPTraHUYECKUXBEIIECTB,
JeHaTypalus OEJIKOB IPU HAIrPEBaHUU, LIBETHBIE PEAKIIMKU OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKH OE30MAaCHOCTH TIpH OOpalieHuu C BEIIECTBAMHU W
7a00paTOpHBIM ~ O0OPYNOBAHWEM, TMPEACTABISATh PE3YJAbTATHI  XUMHUYECKOTO
JKCcHepUMEeHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX peaKUuid U
(dbopMyIHpOBaTH BEIBO/IBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAITU3UPOBATH XUMHUYECKYIO
uHpOpMaILMIO, TMOJYy4aeMyK M3 Pa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJNIOJaTh  MpaBWia  SKOJIOTMYECKU
LEJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MNPUPOJHON Cpenbl, OCO3HABATh
OMACHOCTh BO3JEHUCTBHUS HA KUBbIE OPraHU3Mbl OIpPEAEIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M MPEJOTBPALEHUS KX BPEAHOIO BO3JCUCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsl 0Oy4YaloIIUXCSA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHenbIX M CHa0OBUASIIUX OOYyYalolUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaitns s 3anmucu XuMHUUYECKUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM: O XHUMHYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUUW B TIO3HAHWUU SBJICHUU
npupoabl, B  (GOPMHUPOBAHWMK  MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOUTPAMOTHOCTH,HEOOXOITUMOUIIAPEIISHUSTIPAKTHYECKUX3aad |
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHMS K CBOEMY 370POBBIO M IPUPOTHOMU
cpere;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHWH, KOTOpAas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XMMHUYECKUH DIIEMEHT, aToM, H30Tom, s-, P-, d-
AJICKTPOHHBIC OpPOWTANM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOHAs), KpUCTALINYECKAsIPEIIETKA,
TANBl ~ XUMHWYECKUX  pPEAKIWi, PpPaCTBOpP, BJCKTPOIUTHI, HEDIJICKTPOJIHTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMAILNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peakIMu, XUMHYECKOE DPABHOBECHUE), TEOPUM U 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconuanuu, nepuoanudeckun 3akon [[. M. Menpeneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS dHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XHUMHH,
MHUPOBO33PCHYECKHUE 3HAHHWS, JIEKAIME B OCHOBE NMOHUMAHMWS MPUYMHHOCTUA H
CUCTEMHOCTH XHMHYCCKHX SIBIICHHM, (PAKTOJOTHUYCCKHE CBEJICHHUS O CBOWMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTO0JIb30BAaHUM BaXKHEUIIIMX HEOPTaHHUYECKHX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHbIE MNPU3HAKU MOHSITHIM,
YCTaHAaBJIMBaTh MX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHATUSA IPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpMHPOBAHHOCTh YMEHHUM HCIOJNB30BATh XMUMHUYECKYI0 CHMBOJIUKY IS
cocTtaBlieHUs (GOpMYJ BELIECTB M  yPaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHblid ra3, yrJeKUCIbIA ra3, aMMHak, TaméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OIpPEAeNATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BHJ XUMHYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNINYECKasi, BOJOPOJHAs) B COCUHEHUSAX, THI
KPUCTAINTMYECKON PpEIIETKH KOHKPETHOIO BelllecTBa (aTOMHasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTh YMEHH YCTaHaBIINBATh NPUHAJIEAKHOCTD
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeiIEHHOMY KJaccy/rpymnre
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI, OKCH/Ibl, OCHOBaHUS,
KHACTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICH MEPUOANYECKOro 3akoHa Jl.
W. MenpeneeBa UIeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUIYI0, O0OBICHUTEIHHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepmoamdeckoid CHCTEMBI
xuMuueckux sjaementoB JI. M. MennesneeBa, HCIONb3ys IOHATHSA «s-, P-, -
AIIEKTPOHHBIE OpPOUTAINY, «IHEPTETUUECKUE YPOBHUY», 00BSICHATH3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHMUYECKMX JIEMEHTOB UM HUX COCIMHEHUU IO IMEepUOoJaM U
rpynmnam [lepuoguueckoit cucteMbl XuMHUYeCcKuX 3jieMeHToB J[. 1. MeHneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu30oBaTh (OMUCHIBATH)  0OIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLICCTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHMs KJIaCCU(ULIMPOBATh XUMHUYECKUE DPEAKIMU I10
pa3IUYHBIM NPHU3HAKAM (YMCIIYy M COCTaBY pEarupyrollux BEIIECTB, TEIUIOBOMY
3 deKTy peakiuu, W3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJISTh YPAaBHEHHUS pPEAKIMHA pPa3IUYHBIX
TUIIOB, IOJIHBIE M COKPAILIEHHBIE YPABHEHUS PEaKUUil HOHHOTO OOMEHA, YUUThIBAS
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpMUPOBAHHOCTh YMEHUU MPOBOJAUTH PEAKIMH, IOATBEPKIAIOIINE
KAYECTBCHHBIM COCTAB PA3JIMYHBIX HEOPraHUYECKHUX BEIIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPacKphIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIMI MOCPEJCTBOM COCTABJIEHUS AJIIEKTPOHHOrO OaniaHca
ATUX PEAKUN;

c(hOpMUPOBAHHOCTh YMEHUU OOBICHATH3aBUCUMOCTHCKOPOCTH XUMHYECKOMN
PEaKIIMUOTPATUIHBIX(PAKTOPOB; XapaKTEPCMEIICHUIXUMUUECKOTOPABHOBECHUST B
3aBUCUMOCTHU OT BHEIIHETO Bo3aeiicTBus (nmpunnun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEpPU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KalMe B OCHOBE IPOMBILIJICHHOIO IOJIyYEHUsI CEPHOM KHUCJIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTaBICHUM 00 OOMMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUUECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUS C HCIIOIb30BaHUEM
MOHSTUSL «MaccoBasi J0JiA BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MACChl BEIIECTBA WM 00bEMa ra30B 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WIM 00BEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIUU
BEIIECTB, TEIUIOBOrO 3(deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IIPEBPALLCHUSA U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHHM COOIOATh MPaBHJIa MOTB30BAHUS XUMUYECKOM
NOCYJIOH W Ja00paTOpHBIM O00OpyJOBaHWEM, a TaKXe IpaBWia OOpalieHUs ¢
BEII[ECTBAMH B COOTBETCTBUM C MHCTPYKIIMSIMHU I10 BBITTOJTHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIMBITOB;

chOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJIHATh XHUMHUYCCKHM
JKCIIEPUMEHT (pa3yioKeHUE MEPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTajau3aTopa,
ONPEJNICICHUE CpPEeAbl PACTBOPOB BEIIECTB C€ IIOMOIIBIO  YHHBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIu,
peakIuu MOHHOTO OOMEHa, KadyeCTBEHHBIC peakIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemaM «Metamne» U «HeMmeTamibl») B COOTBETCTBUU C IpPaBUIaMHM TEXHUKHU
0€30IacCHOCTH TPH OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYIOBAHHEM,
MPEACTABIATh PE3YJAbTAThl XHUMHYECKOTO0 JSKCIIEPUMEHTa B (opMe 3alliCH
YPaBHECHHI COOTBETCTBYIOIINX PEAKIHA W (POPMYIMPOBATH BBIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMECHUN KPUTHYCCKH aHAJU3UPOBATH XUMHUYCCKYIO
nHpOpManuio, IOJy4aeMyl0 W3 Pa3HBIX HCTOYHHUKOB (CpPeACTBA MacCOBOM
KOMMYHUKauu, UHTEpHET U IpyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  CcOOJNIOJaTh  TMpaBWia  SKOJOTMYECKU
1[eJeCO00pa3HOro TMOBEAEHUs B OBITY W TPYAOBOW JAESATENBHOCTH B IEJSIX
COXPAHEHHUsS] CBOETO 3/I0pPOBbSl U OKPYKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3/ICMCTBUS HA )KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEIIECTB, TOHUMAS
cmpicnt nokazarens IIJIK, moscHAT, Ha mnpumepax cHocoObl YMEHBIICHHUS H
MPeIO0TBPAIllCHHs] KX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsi 0Oy4YaroIIMUXCS ¢ OFPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHUE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CHenblX M CcHaboBHUIAIIMX OOyYarolUMXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOEIIJTAHUPOBAHHUE
10 KVIACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHmnepasaeJ0BUTEM nudpoBLIe
Ne n/m P Konrpoabubie | IIpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paspnenl. Teopern4ecKHeOCHOBBIOPraHUYECKOMXUMHHU
[Ipenmeroprannyeckonxumun. Teopus
1.1 CTPOCHHUSAOPraHUIECKUXCOCTUHEHUA. M. 6
byrneposa
Hroro mo pazneny 6
Pa3znen2.YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI—AIKAHBI 4
29 HenpenenbHbICYTIEBOI0POIBI: ATKEHBI, 12 1
' aJKaJuEHbI, aJTKHHBI
2.3 ApOoMaTHYECKUEYTIIEBOA0PO/IbI 4
24 [IpupoAHBIENCTOYHUKUYTIIEBOOPOIOBH UX 6 1
' nepepaboTKa
Wroro no pazneny 26
Paznen3.Kuciaopoacoaep:kanueoprannyeckuecoeMHeH st
3.1 Crnuptsl. @eHon 6
Anpaernnsl. KapOOHOBBIEKUCIOTEL.
3.2 ACTIIIGL. 24P 14 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 6 1




Hroro no pazaeny

26

Pasznend.A3orconep:kanmmeoprannyecKuecoe I uHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 6
Wroro mo pazneny 6
PaspnenS. BoicokoMoJIeKy IsIpHbIE COeIUHEHUSA

5.1 [Tnactmaccer. Kayuyku. Bosokna 4
Hroro no pazaeny 4
OBHIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmeHnoBaHnuepasaeioBUTEM ugposbie
Ne n/m pasi Konrpoabubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pazgeal.TeopernueckneoCHOBbIXUMHUU
CrpoenunearomoB.llepronyueckuiizakos u
1.1 [Tepuonnueckas cucTeMa XUMHYECKUX 6
anemenToB/[.1. MenneneeBa
19 CrpoenueseniectBa. MHOTOOOpa3ue 8
' BEIECTB
1.3 XUMHUYECKUEPEAKITUN 12 1 1
Hroro mo pazneny 26
Pa3znen2.HeoprannmueckasiXumus
2.1 Mertamis 12
2.2 Hewmeramibt 18 1
53 CBS3bHEOPraHUYECKUXHUOPTAaHUIECKUX 4
' BEIIECTB
Uroro no pazneny 34
Pa3zpen3. XuMussv:ku3ub
3.1 XUMUSMKU3Hb 8
Hroro no pazneny 8
OBHIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 68 2 3







IHOYPOYHOEIIJIAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue bp
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoThI padoTbl
pecypcsl
. . bubmmorexa [IOK
[IpenMer opranryeckoit XUMuH, €
1 P P 1 https://myschool.edu.ru/
BO3HHKHOBEHHWE, Pa3BUTHCHU3HAUCHHC
Teopust CTpOCHHS OPraHUIECKHX
2 coemnaeHNA.M.byTnepona,eé 1 bubmorexa [IOK
& VL DYTIEpOBa, https://myschool.edu.ru/
OCHOBHBIE MOJIOKEHUS
Teopus cTpoeHHst OpraHU4eCcKUX
3 coenuHeHUA.M.bytneposa,eé 1 bubmorexa I[TOK
& ~VLDYTIIEpOBa, https://myschool.edu.ru/
OCHOBHBIE MOJIOKEHUS
TeopuscTpoeHUSIOpraHNYECKUX
4 coequHeHUA.M.BytiiepoBa,eé 1 bubmorexa OK
& ~VL-DYTICpOBa, https://myschool.edu.ru/
OCHOBHBIE OJIOKEHUS
[IpencraBinenneoknaccupuKauu
OpraHMYECKUX BEIIECTB.
bubmuoreka [JOK
5 Howmenknatypa(cucrtemarndeckas )u 1 .
https://myschool.edu.ru/
TPUBUAIbHBICHA3BAHUSOPTaHNYECKUX
BEIIECTB
Homenknartypa (cucremaruyeckas) u
bu6mmoreka [JOK
6 TPUBUAIbHBICHA3BAHUSOPTaHUYECKUX 1 .
https://myschool.edu.ru/
BEIIECTB
7 AJNKaHBI:COCTaBUCTPOEHHUE, 1 bubnuorexa [IOK

TOMOJIOTHYECKHUI paa

https://myschool.edu.ru/




bubnnoreka [IOK

8 AnkaHbl. XUMHYECKHECBOMCTBA. https://myschool.edu.ru/
9 MeTtanusTaH—IIpocTenme bubnnorexa [JOK
MPEICTaBUTENIN AJKAHOB https://myschool.edu.ru/
. bubnuorexa [JOK
10 XUMHUYECKUECBONCTBAMETAHANATAHA. )
https://myschool.edu.ru/
. . bubnuoreka [JOK
11 AJIKEHBI:COCTaBUCTPOEHUE, CBOMCTBA https://myschool.edu.ru/
12 AnkeHpl. X MMHYECKHECBOICTRA. BH6H_HOTeKa LTOK
https://myschool.edu.ru/
13 DTUIEHUTIPOTTUIIEH—IIPOCTENIIINE bubmuorexa [JOK
MPEJICTaBUTENN ANTKEHOB https://myschool.edu.ru/
DTUICHUTIPOTIUIIEH. XUMUYECKUE bubnuoreka [IOK
14 o .
CBOMCTBA. https://myschool.edu.ru/
[TpakTuueckaspadoralNe 1.
15 «[lonyyeHnesTuIeHAUN3yYEHUEETO bubmorexa I[IOK
. i i https://myschool.edu.ru/
CBOMCTB»
Anxanuensl. CBoiiCcTBA. bu6mmoreka [JOK
16 . )
I"'oMoOJIOrHYECKUit psji. https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 n
17 METHJIIOYTa I/Iel}-l: 1,3.ITony4yeHune bubmorexa LIOK
yrat 2O https://myschool.edu.ru/
CUHTETHYECKOTOKAYy4yKaupe3nHbI
N bubmuoreka [JOK
18 Ankannenbsl. XUMUYECKHECBOMCTBA. https://myschool.edu.ru/
AJNKUHBI: COCTaBUOCOOCHHOCTH
19 CTPOEHHMS,TOMOJIOTHYECKU I PSII. bubnunoreka [JOK

AnerniieH—IpocTerimin
MIPEACTABUTENBAIIKMHOB

https://myschool.edu.ru/




bubnnoreka [IOK

20 Anetnned. XUMHYECKHUECBOMCTBA. https://myschool.edu.ru/
BrruncnenusanoypaBHeHUIO bubnnorexa [JOK
21 . .
XUMUYECKON peaKIiuu https://myschool.edu.ru/
BrluncnenusanoypaBHeHUIO bubnuorexa [JOK
22 . )
XUMHYECKON PEaKIIH. https://myschool.edu.ru/
23 Apenbl:6eH30511T0Iy01. TokCHYHOCTH bubnnorexa [JOK
apeHoB https://myschool.edu.ru/
. bubmmorexa [IOK
24 Apenbl. XMMIYECKHECBONCTBA. https://myschool.edu.ru/
I'eHeTHUECKAsCBA3BYTIIEBOIOPOIOB,
25 MPUHAIIIEKAIIIX K y;SJ'II/I'—IHI)III)VI bubmorexa IIOK
PHHaZL = P https://myschool.edu.ru/
KJ1accam
['eneTnyeckasicBsA3bYIIIEBOIOPOIOB,
26 MPUHAIISKALUX K y:SJ'II/I‘IHBIII)VI bubmorexa [TOK
pHHal m p https://myschool.edu.ru/
KJ1accam
[IpupogHBIEUCTOYHUKH
YTJIEBOJOPOJIOB: MPUPOIHBIN ra3 U bubnnoreka [JOK
27 )
MONyTHbICHE(DTAHBIEra3bl, HEPTHU https://myschool.edu.ru/
poIyKThieénepepaboTku
[IpupoAHBIEUCTOYHUKH
yII€BOJIOPOIOB: IPUPOIAHBIN ra3 u bubnnoreka [JOK
28 .
nonyTHbieHe()TSIHbIeTa3bl, HeQThH https://myschool.edu.ru/
NPOAyKThIeEnepepaboTKu
[TpupoTHBIENCTOUYHUKH
29 YIJI€BOJIOPOJOB: IPUPOAHBIN ra3 nu bubnuoreka [IOK

NoMyTHbIeHe(TAHbIEra3bl, HePThU
MPOIYKTHI €€ mepepadoTKu

https://myschool.edu.ru/




[IpupoAHBIENCTOYHUKH
YTII€BOIOPO OB IIPUPOJHBINI a3 1

bubmuoreka [IOK

30
MoMyTHbICHe(DTAHBIEra3bl, HEPTHU https://myschool.edu.ru/
MPOIYKTHI €€ mepepaboTKu
[IpupoHBIENCTOYHUKH
YIJIEBOIOPOIOB: IIPUPOIHBINTa3U bubnnorexa [JOK
31 .
nonyTHeleHe()TSIHbIeTa3bl, HeQThH https://myschool.edu.ru/
MIPOJIYKTHI €€ nepepadoTKH
32 KontponsHaspaboTtamnopazaeny bubnuorexa [JOK
«YTIEBOIOPOIBD) https://myschool.edu.ru/
33 [IpenenbHbIE OJTHOATOMHBIE CIUPTHI: bubnuoreka [JOK
METaHOJIMATaHOJI. BotopotHasCBS3b https://myschool.edu.ru/
. bu6mmoreka [IOK
34 XUMHUYECKUECBOWCTBA. https://myschool.edu.ru/
35 MHOroaroMHbI€ CIUPTHI: bubnuoreka [IOK
STHJICHTIMKOIBUTTHIEPUH https://myschool.edu.ru/
XUMHYECKHECBOMCTBAMHOI0aTOMHBIX bubmuoreka [JOK
36 .
CIHUPTOB. https://myschool.edu.ru/
DEeHOJI:CTPOCHUEMOJICKYJIbI, (PU3UUECKHE bubnnoreka [JOK
37 . .
CBOWCTBA. https://myschool.edu.ru/
38 XUMUYECKUECBOMCTBAUTIPIMEHEHUE bubmorexa OK
P ' https://myschool.edu.ru/
39 Anbaeruibl:(hopMabaeTu I bu6mmoreka [JOK
areTanbaerua. AeTos https://myschool.edu.ru/
. bu6mmoreka [JOK
40 Anbaernasl. XMMHYECKHECBOMCTBA. https://myschool.edu.ru/
41 OHOOCHOBHBIETIPEACTLHBIE bubnmoreka [JOK

Kap6OHOBLIeKI/ICJ'IOTBI:MypaBBI/IHaHI/I

https://myschool.edu.ru/




yKCyCHast

42 XUMHUYECKUECBOUCTBAKAPOOHOBBIX bubnuorexa [JOK
KHCJIOT. https://myschool.edu.ru/
bu6mmoreka [{OK
43 [TpumeneHnexkapOOHOBBIXKUCIIOT. https://myschool.edu.ru/
m [IpaxTnueckaspadboralNe2.«CBolicTBa bubnnorexa [JOK
pacTBOpa yKCYCHOM KHUCIIOTBI» https://myschool.edu.ru/
CreapHHOBASIMOJICHHOBASKHCIIOTHI, KaK
45 bubmmorexa [IOK
TPCAICTABHTCIH BBICIIIX https://myschool.edu.ru/
KapOOHOBBIXKHUCIIOT
46 XUMHYECKHECBOMCTBABBICIITAX bu6moreka [IOK
KapOOHOBBIX KUCIIOT. https://myschool.edu.ru/
47 MpbLT1aKaKCOTUBBICITMXKAPOOHOBBIX bubnuoreka [IOK
KHCJIOT, KX MOJOILEE IEHCTBHE https://myschool.edu.ru/
48 MpbL1aKaKCOTUBBICIITMXKAPOOHOBBIX bubnuoreka [IOK
KHCJIOT, UX MOIOILIEE JIEHCTBHE https://myschool.edu.ru/
CrnoxHbIed(PUPBIKAKITPOU3BOIHBIC
49 6 T UADOILIS bu6mmoreka [JOK
KAPOOHOBLIX KUCIOT. & HAp https://myschool.edu.ru/
CJIOKHBIX 3(DUPOB
CrnoxHbieapUpbl KaK IPOU3BOIHBIC
50 Ka 60HOBLI(£KECJ'IOT FI/Ip 0J11/I3ILH bubmmorexa [IOK
P - P https://myschool.edu.ru/
CJIOKHBIX 3(DUPOB
51 Kupsl:ruaposms, IpuMeHEHNE, bubnuorexa [IOK
Ouonornyeckasi poiib JKHPOB https://myschool.edu.ru/
59 O06001eHneTOTEME«AJTbIETHTHI. bubmuoreka [JOK
KapOoHOBBIE KHCITOTBD». https://myschool.edu.ru/
53 YrneBospl: cocTaB, KiaccuuKaIus. bubnmoreka [JOK

Ba)KHeﬁMHCHpeHCTaBHTeHH .I''TFOKO34a,

https://myschool.edu.ru/




¢bpykTO3a, caxaposa

54 XUMUYECKUECBOMCTBAYTIIEBOIOB bubmmorexa [IOK
yr AOB. https://myschool.edu.ru/
55 Kpaxmanuuemntono3akaknpupo HbIe bubnuorexa [JOK
MOJTMMEPbI https://myschool.edu.ru/
56 XHUMHUYECKUECBOMCTBAKpaXMaian bubnuoreka [JOK
IEJUTFOJIO3bI. https://myschool.edu.ru/
o7 [IpumeHeHneyrieBo 0B bubmmorexa [TOK
p r /OB https://myschool.edu.ru/
KonTtponpHaspadoTanopasemn
58 Kncpo 0 cope xKa Hzo lf"aH}I]/I‘IeCKI/Ie bubmorexa [TOK
(RHCTOPOJICOACPAIIIEOD https://myschool.edu.ru/
COCITMHCHUSD)
bu6mmoreka [IOK
59 AMWHBI:METHIIAMUHA aHUJIUH )
https://myschool.edu.ru/
. bu6mmoreka [IOK
60 XUMHYECKHECBOMCTBAAMUHOB. )
https://myschool.edu.ru/
AMMHOKHUCIIOThIKaKaM(pOTEpHBIC
bu6mmoreka [JOK
61 OPraHUYEeCKUE COCTUHEHUS, UX )
https://myschool.edu.ru/
ounosornueckoe3nadeHue. I lentuapt
62 AMUHOKHCIOTBL. X UMUYECKHE bubmuoreka [JOK
CBOJICTBA. https://myschool.edu.ru/
63 benku xak npupoiHbIe bubnnoreka [JOK
BBICOKOMOJICKYJIIPHBICCOCAMHCHHUSI. https://myschool.edu.ru/
64 XUMHYECKHECBOHCTBAOEIKOB. BH6HH_OTeKa HOK
https://myschool.edu.ru/
65 OCHOBHBICTTOHATUSIXUMUU bubmuoreka [JOK
BBICOKOMOJIEKYIISIPHBIXCOEIMHEHHIA https://myschool.edu.ru/
66 OCHOBHBICTTOHATUAXUMUU

bubnmmorexal [OK




BBICOKOMOJIEKYJIIPHBIXCOEMHEHUH.

https://myschool.edu.ru/

67 OCHOBHBIEMETOIBICUHTE3A 1 bubnuorexa [JOK
BBICOKOMOJICKYJISIPHBIXCOCIMHEHHU . https://myschool.edu.ru/
68 [TnacTMacchl, kayqyKu,BOJIOKHA. 1 Bﬁggg?fne];:cﬂ;lf edu.ru/
OBHIEEKOJIMYECTBOYACOBIIO 68
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11 KJIACC

KosmyecTBo yacoB DJIEKTPOHHbIE
[
‘:;n Tewma ypoka Bcero Konrpomnbie | Ipakmirieckie i[:;:el{l/lﬂ :)I;I:al;z?;:;eeﬂbﬂme
padoTbI padoThI pecypen

XUMHUYECKUNAIIEMEHT. ATOM.

1 1 https://lesson.edu.ru/04/10
DJIeKTPOHHAAKOHPHUTYPALIUAATOMOB

2 XUMUHCCKUIDICMEHT. ATOM. 1 https://lesson.edu.ru/04/10
DNeKTPOHHASKOH(UTYpaLUIaTOMOB
[TepuonnueckuiizakoH!
[leproanyeckasi CHCTEMa XUMHYECKUX

3 snementoB/l.M1.MeneneeBa, uxcBsi3b ¢ 1 https://lesson.edu.ru/04/10
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB
[TepuonnueckuiizakoH!
[lepuoandeckas cucteMa XUMUYECKUX

4 snementoB/l.M1.MeneneeBa, uxcBsi3b ¢ 1 https://lesson.edu.ru/04/10
COBPEMEHHOM TEOPHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTHU3MEHEHHSICBOMCTB

5 XHUMHYECKHX JIEMEHTOB U MX 1 https://lesson.edu.ru/04/10
COCIMHEHUHTIOTPYITIIAMHIICPHOIAM.
3HavYeHUE TIEPUOMUECKOTO 3aKOHA U

6 CHCTEMBIXUMHUYECKIXAIIeMeHTOB/]. 1. 1 https://lesson.edu.ru/04/10
MeHieneeBa B pa3BUTHH HAyKU

7 CrpoeHueBerecTBa. XMMUYECKas CBS3b, 1 htps://lesson.edu.ru/04/10

et BUJBbI; MCXaHHU3MBI




00pa30BaHUSKOBATICHTHOMCBSI3M.

XumuyeckasicBa3b. BogopoaHasCB3b.

https://lesson.edu.ru/04/10

BanieHTHOCTS.
DNeKTpoOTpULIATeNbHOCTh. CTEIEeHb
OKHCIICHUS.

https://lesson.edu.ru/04/10

10

BemectBamounekynspHoron
HEMOJIEKYJIIPHOTOCTPOCHUS

https://lesson.edu.ru/04/10

11

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
M CTUHHBIEUKOJUTOUTHBIEPACTBOPHI.

https://lesson.edu.ru/04/10

12

MaccoBasiiosBeIecTBa B pacTBOpe

https://lesson.edu.ru/04/10

13

KnaccudukanusnHomeHkIaTypa
HEOPraHWYECKUX COCTMHEHUM.

https://lesson.edu.ru/04/10

14

reHGTI/I‘ICCKaﬂCBHSBHCOpFaHI/I‘ICCKI/IX
BCIICCTB, pa3JIMYHBIX KJIIaCCOB

https://lesson.edu.ru/04/10

15

KnaccudukanusxuMuaecKuxpeakiniiB
HEOpPraHUYECKON U OpraHM4YeCKOM
XUMHH. 3aKOH COXPaHEHHs MacChl
BEIIECTB; 3aKOH COXpaHEHUS U
MIpEeBPALIECHUSIHEPT UUITPUXUMUYECKIX
peaxIusx

https://lesson.edu.ru/04/10

16

KrnaccudukanusxuMuiecKuxpeakiiip
HEOpPraHUYECKON U OpraHM4YeCKON
XUMUU. 3aKOH COXPAHEHUSI MacChl
BEILIECTB; 3aKOH COXPAHEHUS U
MpEBPALIEHUSIHEPTUUIIPUXUMUYECKUX
peakuusax

https://lesson.edu.ru/04/10

17

Ckopoctbpeakiuu. O0paTumMbie
peakiuu. XuMHU4eCKOEepaBHOBECHE

https://lesson.edu.ru/04/10




18

Ckopoctbpeakiuu. O0paTuMbie
peakun. XuMH4YECKOEPaBHOBECHE

https://lesson.edu.ru/04/10

19

[IpaktuyeckaspadoraNel.«BrnusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU PeaKm»

https://lesson.edu.ru/04/10

20

DNEeKTPOTUTHUYECKAS TUCCOIHALINS.
[TonsTneoBogopoiHoMMnokasarene (pH)
pactBopa. Peakuimu HOHHOTO

oOMeHa.

https://lesson.edu.ru/04/10

21

IMuaponnzoprannyecKkuxu
HEOPraHMYECKHUX BEIECTB

https://lesson.edu.ru/04/10

22

OKHCITHTETEHO-BOCCTAHOBHUTEIBHBIC
peakmuu. [ToHsTHE 00 BNIEKTpOIH3E
pacIyiaBoB U pacCTBOPOB COJICH

https://lesson.edu.ru/04/10

23

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE
peakuuu.Ilonstueo6snexTponusze
pacIiaBoB U pacTBOPOB COJIei

https://lesson.edu.ru/04/10

24

OKHCIHUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

https://lesson.edu.ru/04/10

25

O6o6menuenoreMe«Teopernyueckue
OCHOBBI XUMHUNY

https://lesson.edu.ru/04/10

26

KonTtponsHaspaboranopasueny
«TeopeTnueckneoCHOBBIXUMUM»

https://lesson.edu.ru/04/10

27

MeTannsl, UXIMOI0KEHUEB
[TeproanueckonCUCTEMEXUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0CcoOeHHOCTUCTpOeHHsIaTOMOB. O01ITHEe

https://lesson.edu.ru/04/10




(U3NYEeCKUECBOCTBAMETAIIIOB

MeTabl, uX0JI0KEHUEB
[Tepuonnueckoit cucreMe XUMUYECKUX

28 anemenTtoB /. 1. Menneneesa u https://lesson.edu.ru/04/10
0coOeHHOCTUCTpOCHHsIaTOMOB. O0IITHE
(u3nUecKnecBONCTBaMETAIIIOB
CruiaBpIMETaIIIOB.

29 DNEeKTPOXUMHYCCKUNPSTHATPSKCHU https://lesson.edu.ru/04/10
METaJIOB
CrutaBbIMETAIIIOB.

30 DNEeKTPOXUMHYECCKUNPSTHATPSKCHU T https://lesson.edu.ru/04/10
METaJIIOB
XHWMHYECKHE CBOMCTBA BaKHEMIINX

31 MeTauT0B(HATPHIA, KaJIHii, KaTb I, https://lesson.edu.ru/04/10
MarHui, aJlOMAHUN) .

39 XHMHtiecxneCBoﬁCTBacoem/IHeHI/H?I https://lesson.edu.ru/04/10
BaXHEHIINX METAJLIOB.

33 XUMHUYECKUECBOMCTBAXPOMA,ME/TH . https://lesson.edu.ru/04/10

34 XUMHUYECKUECBOUCTBACOE TUHEHUN https://lesson.edu.ru/04/10
XpOMa U MEJIH.

35 XHUMHYECKHECBONCTBALIMHKA, )KeJIe3a. https://lesson.edu.ru/04/10

36 XUMHUYECKHUECBOMCTBACOCTUHEHU I https://lesson.edu.ru/04/10
[IUHKA M XKele3a.
[IpakTnyeckasgpaboTaNe2."Pemenue

37 AKCTIIEPUMEHTAIBHBIX 33124 110 TeMe https://lesson.edu.ru/04/10
«Metambi»"

38 O06o061IeHnenTOTEMECMETAILIBD) https://lesson.edu.ru/04/10

39 Hemeranner, uxnonoxxeHnues https://lesson.edu.ru/04/10




[TeproanuecKONCHUCTEMEXUMHUYECKUX
aneMmeHTOB J[. . MeneneeBa u
0COOEHHOCTUCTPOCHUSATOMOB

OCOOGEHHOCTUCTPOCHUATOMOB

40 https://lesson.edu.ru/04/10
HEMETAJLIOB.
@uU3NYECKUE CBOMCTBA HEMETAIIIOB.

41 AJIIOTpOITHS HEMETA/UIOB (Ha IpUMepe https://lesson.edu.ru/04/10
KHCJIOpoJia,cephl,pochopanyrieposa)
X o

42 HMquCKHeCBoI/ICTBaranoreHOB,cepLI htps://lesson.edu.ru/04/10
1 UX COCAMHCHUU
n ,

43 OYHCHICHHCIIONL3OBARMECCPHINEe https://lesson.edu.ru/04/10
COCIMHCHUH.

44 XuMHYECKUECBOWCTBaa3oTa,pocdopa. https://lesson.edu.ru/04/10

45 XUMHUYECKUECBOWCTBACOEANHEHHUI htps://lesson.edu.ru/04/10
azorta u ocdopa.
n o

46 Oy HCHUCHTIPHMEHEHICCOCMHCHIH https://lesson.edu.ru/04/10
azorta u ocdopa.

47 XAMHYECKHECBOHCTBAYTIEpOAR, https://lesson.edu.ru/04/10
KPEMHHS .

48 XUMHUYECKUECBOWCTBACOEANHEHHUI https://lesson.edu.ru/04/10
yrjiepoJia U KpEMHHSL.

49 HpI/IMeHeHI/\I'eBa)I(HeI/IIHI/IXHeMeTaJ'IJ'IOBI/I ux https://lesson.edu.ru/04/10
COCIIMHEHU I

50 O0600I11IeHNeEnCUCTEMATH3A I3 HAHU I https://lesson.edu.ru/04/10
o teme «HemeTaiib.
BrrancieHusmoypaBHeHUSM

51 XUMHYECKUX PEaKInid U https://lesson.edu.ru/04/10

TepMOXI/IMI/I‘-ICCKI/IepaC‘-IéTBI




52

BrrunciieHusnoypaBHeHUSAM
XUMHUYECKUX PEAKLINI U
TEPMOXUMHUYECKUEPACUETHI

https://lesson.edu.ru/04/10

53

[IpaktuyeckaspadoraNe3.«Pemenue
OKCIICPUMCHTAJIbHBIX3aJaUIIOTEMC
"HemeTtasmibl"»

https://lesson.edu.ru/04/10

54

O06o061IeHNETI0 TEMaM «MeTabIy,
«Hemeranns.

https://lesson.edu.ru/04/10

55

O06o0611IeHNETI0 TEMaM «MeTaIbIy,
«Hemeramns.

https://lesson.edu.ru/04/10

56

KonTponsHaspaboTanotemMam
«Metammeyu«HemeTawisDy

https://lesson.edu.ru/04/10

57

HeopranndecknenopraHudeckue
KHCJIOTHI.

https://lesson.edu.ru/04/10

58

HeopranndecknenopraHudeckue
OCHOBAaHWUSI.

https://lesson.edu.ru/04/10

59

AmboTepHbIeHEOPraHUnYeCKHEeH
OpraHUYECKUEe COCIMHEHHUSI.
I'eneTnyeckasicBA3bHEOPraHUYECKUXH
OpraHMYECKUXBEIIECTB

https://lesson.edu.ru/04/10

60

FCHeTI/I‘IeCKaHCBﬂSLHCOpFaHI/I‘{eCKI/IXI/I
OPraHu4YCCKuX BCIICCTB

https://lesson.edu.ru/04/10

61

Ponb xuMuu B o0ecIieueHun
JKOJIOTMYECKOU, Y HEPIreTUUECKO MU
MUIeBO0€30TaCHOCTH, Pa3BUTHHI
MEIULIMHBI

https://lesson.edu.ru/04/10

62

Pous xumuu B oGecrieueHnn
JKOJIOTMYECKOM,YHEPreTUUECKO MU

https://lesson.edu.ru/04/10




MUIIEeBOH0€301aCHOCTH, Pa3BUTUHI
MCAULIMHBI

[IpencraBneHnsI0000IMXHAYIHBIX

63 MPUHIMIIAX TIPOMBIILICHHOTO 1 https://lesson.edu.ru/04/10
MOJTyYCHUSIBAXKHEHIITMXBEIIECTB
[IpencraBiaeHns10000UMXHAYUHBIX
64 NPUHIUITAX TIPOMBIIUICHHOTO 1 https://lesson.edu.ru/04/10
MOJTYYEHUsI BKHEHUIIINX BEIIECTB
65 YenoBeKBMHUPEBEIECTBH MaTEPHATIOB 1 https://lesson.edu.ru/04/10
66 YenoBeKBMHUPEBEIECTBH MaTEPHATIOB 1 https://lesson.edu.ru/04/10
67 XUMHUAN3I0pPOBbEUETIOBEKA 1 https://lesson.edu.ru/04/10
68 XUMHUSAN3I0pPOBbEUETIOBEKA 1 https://lesson.edu.ru/04/10
OBHIEEKOJIMYECTBOYACOBIIO 34
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YYEBHO-METOANYECKOEOBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIVIAYYEHUKA

Xumus, 1 Oxnace/I"abpuensaO.C.,00mecTBOCOrpaHNYEHHOMOTBETCTBEHHOCTEIO« [POD Ay ;
AxunonepHoe obmectBo «M3narenscTBo «lIpocsernienne
Xummus, | 1knace:I"abpuensnO.C.,00111ecTBOCOTpaHNYEHHOMOTBETCTBEHHOCTHIOW [POD A »;
AxunonepHoe obmectso «M3narensbctBo «lIpocsernienne»

METOANYECKHUEMATEPUAJIBIUVIAYYUTEJIA

1 O.C.I'abpuensn,l.I'.JIsicoBa«XumuaMeroanueckoe nocoOne—06a30BbIiiypoBeHb»-M.:
Hpoda 2022 rog.

2 O.C.T'abpuensn, .I".OctpoymoB, «O0masxuMHSIBTECTAX, 3a/1a4ax, ypaxHeHusX. | 1
kiace» — M.: [Ipoda, 2023 rog.

3 O.C.T'abpuensn,I1.B.Pemeros,U.I".OcTpoymMoBa«3a1aun o XMMHHHCIIO COOBIMX PEIICHUS
- M.:«/Ipoda»,2021roxm.

4 M.A.Ps6oBa,Y .1O.Hesckas,P.B.JIuako«Tectrino xumun 1 1kaace»,-M.:Dx3amen,2019r.

5 90.C.TI'abpuensn, 1.I".octpoyMoB«XUMHUECKHIIKCIIEpUMEHTBINKOJIE | 1 K1acey; -M.:
Hpoda. — 2019 rox.

HUPPOBBIEOBPA3ZOBATEJ/IBHBIEPECYPCBIMPECYPCBICETHU

HUHTEPHET

http://www.chemnet.rul"azeta«XumMus»yucan T yauTe s« uayna ypoKXuMII»
http://him.1september.ruE nunasxomrexiusal [OP: ITpeaMeTHASKOITEKINA « X MMUS»
http://school-collection.edu.ru/collection/chemistryEcrecTBeHHO-HAYYHBIEIKCIICPUMECHTHI:
xumust. Kosutekiust Poccuiickoro 001eo0pa3oBaTesibHOTO

nopraia

http://experiment.edu.ruAJIXUMUK:caittJI.}O. AnrkbepoBoii
http://wwwalhimik.ruBcepoccuiickasioTuMIMaaanKo15HUKOBIIO XUMUH
http://chem.rusolymp.ruOprannveckasiXuMus:3JICKTPOHHBIAYIeOH UK ISICPE THEUIITKOITBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: dJICKTPOHHbBIH yIeOHHK
http://wwwhemi.nsu.ruOTKpHITHIAKOUIEIK: XUMUS
http://www.chemistry.ruJlucTaHIHOHHASOIUMIIMAANIOXUMU U : TEICKOMMYHHUKAIIHO HHBIH
00pa3oBaTe/IbHBIN MPOCKT
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