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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
oopazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJIOkKeHU «CtTpaterun pa3BuTUs BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIYOJNIEHHOTO W3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanusyeMoe B YCIOBUSIX Aud@epeHIMpPOBAHHOIO,
npouibHOro O0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusx npodeccruoHaabHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMmme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NOJPOOHYI0  MHTEpPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IEJiel, COAep>KaHuUs,
pe3ybTaToB OOyYeHUS] M TpeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecrneynBaeT
MOJIyYeHHE TPEACTaBICHUS O IEJNsIX, COACp)KaHWU, OOIIeH CTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJIMYECTBEHHBIX M Ka4€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTElIbHBIX ITOCTHXKEHHM OO0ydyaroluxcs B
paMKax HWTOTOBOM aTrTecTalud B (QopMe E€IWHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriyOJIEHHOTO N3YUEHUS XUMUH:



e YCTaHABIMBAE€T HWHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JTMHUSIM/pa3/iesaM Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yuyeHHUs MpeamMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMUHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOydYarolmerocs IO OCBOCHHIO
coJlep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XHUMUU Ha YpPOBHE OCHOBHOI'O OOILIEro
oOpazoBaHus. 3a TpefelaMd YCTAaHOBJICHHOW MpPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpA €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCSl B COOTBETCTBHM C HalpaBJICHHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUST Ha YPOBHE CpeaHEro oobmiero oOpa3oBaHUs
XUMHUSL Ha YPOBHE YINIYOJEHHOTO W3Y4YEHMsI HANpaBlIEH Ha peaJu3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHsI B paMKaX M3yYEHUsS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanusi. B 9Tol CBsA3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHEe TEeOpeTUYecKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN MPoduib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero oOpa3oBaHMS
U3ydeHue ImnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKKe Ha pelleHHe 3aaad



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluK y4eOHOro Tpyaa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO M3y4YEHUS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MPOrpaMMe MO XUMHUHU 332 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOoJE€HHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUCTeMa
3HAHMM MO0Jy4aeT ONpEeAeiIEHHOE TEOPETHYECKOE OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUA OOBEMAa 3HAHMUA O XUMHYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOieHHs
IIPEACTABICHUA O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoauHAaMuKH. M3ydeHue mnepuoauyeckoro 3akoHa u Ilepmommueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3PEHHUs] MEXaHHU3MOB e€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuit  jJomnojHseTcs  (HOpMUpPOBAHMEM  TIPEACTaBICHUM 00
IEKTPOXUMHUYECKUX ITPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTcss 0co0oe BHUMaHHUE BONPOcaM 00 3JIEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOT0 Tpoduis (TiIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE TIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeMeTa B JAaHHOM Cllyyae akLeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKyJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl U JHEPruH, 3aKOHbl TEPMOJWHAMHKHU, IJIEKTPOJIN3a, MPEACTABICHUA O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro nmpoduiist OONbIIUNA yAETbHBIA Bec OyleT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh  JJisi  Oojiee
O0OCTOSITETPHOTO ~ PACCMOTPEHHUS  XMMHYECKOW  OpraHuM3alui  KJIETKA  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIOUJAbI, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEILIECTB CIIY)KaT OCHOBOM ISl HM3y4ECHUS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUsI, TUIIEBAPEHUS.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHWM HM3y4eHHE TNpeaMera «XHUMHUsD Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpEAMETAMU, BXOISAIIMMH B COCTaB
npeaMeTHbIX obnacteld «EcTecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun ydyeOHOro mnpeamera «XUMUS» Ha YriayOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero oolmiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eii MEPBOCTENEHHON 3HAYUMOCTH SBISETCS (DOPMUPOBAHKHE OCHOB
HAayKM XUMHUHU Kak OOJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYpHI. Penienne
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €JIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOoOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUN HOBBIX MAaT€pHUaOB, HOBbIX UICTOYHUKOB YHEPTUH, B
o0ecrieYeHUr PaIMOHATIBHOTO MPUPOJOTNOJIB30BaHMS, B (POPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJOTUUYECKH
000CHOBaHHOTO OTHONICHHS K CBOEMY 37I0POBBIO U MPUPOTHOM Ccpeie;

e OCBOCHHME CHCTEMbl 3HAHHUM, JIEKAIIMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMHUYECKUX PEaKIUh, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHHe y oOyyJarommxcs OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN Uisi OOBSICHEHUS
KJIFOUEBBIX M U TPOOJIEeM COBPEMEHHOW XUMHUH, IJisi OOBACHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, MUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M TMPOU3BOJACTBEHHOMN JI€ITEIILHOCTU YEJIOBEKa, CBSI3aHHOW C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEIIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKHUX SIBJICHHM, WMEIOIMIHUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mnnaHe peanu3anuu TMEpBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIIMX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEJHEro oOuero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera «XuUMUsS» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYIO  aKTyallbHOCTb
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCHUTaHHE YOEKIEHHOCTHM B I[I03HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBOKEHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHLHOTO
OTHOILIEHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM MPpo(dheCCHOHATBHON 1 OOIIECTBEHHOM JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHuME yMEHMI W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiuser 204 gacoB: B 10 kiacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HeAeNt0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHMYECKUX COSIMHEHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIA M TOHOPHO-
aKLENTOpHbINM). THUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOUTaNel, G- U T-CBS3H.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHuii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnextpoHHbie AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BemniecTB. lloHaTue o
dbyHkunoHagsHOM rpymme. ['omonorus. 'omonoruueckue psiapl. CucremMarudeckas
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYECKUuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M HMX IPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha UX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTanel yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3aLINH,
JErUIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢opmysna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOGHHE MOJEKYI AlKeHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEILEHUS B O-IOJOKECHHE
P JIBOMHOM CBA3M, NOJMMEpU3alMu M okucieHusd. [IpaBuio MapKoBHUKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, Sp-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. Ou3nyeckue CBOMCTBA AJKMHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOKWHYIO CBsI3b. CIIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHHs B O€H30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paguKalle, PEaKIHMH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJIKWIbHBIX PpPaJUKaAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusamnus cruposia. CriocoObl MOTyYeHUsS U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU yTIIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wEnNound. B3auMoaencTBUEe IUTraJIOTCHAIIKAHOB C MAarHUE€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue QU3NIECKUX CBOMCTB YIJIEBOJIOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OHTUJIICHA H
M3YUYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M TAJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue oprannyeckue coelMHeHMsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (Ha MpUMEpE
METaHOJIa W JTaHoida). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa U kinaccudukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpONHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKMMHM  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. [J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pEAKLIUH 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHUCIIOTaMH, KauyeCTBEHHAas peakius Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHME MOJEKYJIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYHIBI H
O0eH3oapHOrO snupa. duszndeckue cpoiicTBa (peHosa. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHuWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. ~ XUMHUYECKHME CBOMCTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHUE albJIeru0B, KAUECTBEHHbIE PEAKIIMH Ha aJlbJIECTUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BOmOpoAHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrlocoObl OTyYeHUsS! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKIaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3NYeCKUe 1 XUMUYECKHE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1eoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mp11a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO1as xapakTepucTHka yrieBooB. Knaccudukanus yraeBoaos (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (pyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrue CBOMCTBA U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U albIAETUIHON
rpynn, COUPTOBOE W MOJIOYHOKHCIIOE OpokeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuasl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. I 'uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala M LEIUIFOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIN3, MOJyyeHUe 3PUpPOB LeToa03bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJIBJIETHJ HAa PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumMuyeckue CBOICTBA pPacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue Mpou3BOJHbIe amMmmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¢ apoMAaTHYECKHE; IEPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAeNbHBIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AMHMHOKHMCIOT Kak aM(OTEpHBIX OPraHUYECKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAs M TpPETUYHA
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJKOB: THUIAPOJIU3, JACHATypauus,
KAueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OENKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelIeHHE OHKCIePUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3zoTconepxalme OpraHUYECKHUe COEIMHEHUSD) 17} «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUI».

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS .

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHU: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHASI MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIdTUICHTEpePTasar). Y TUin3anus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPraHUYECKOro COEIMHEHUs 1o Macce (00bEMY)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE OOJIA BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, MPUHATBIX B OTACIBHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TETEPOTPO(HBIA THUIl MUTAHUSA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukaius XuMHIECKUX dJIEMEHTOB (S-, p-,
d-, f-snmementsi). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

Ilepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA W lleprnoanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Meneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIA W
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. l1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexMoNeKyIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsT KOHIIEHTpauusi. HackileHHbIe u
HEHACBIIEHHbBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYECKIX peaklnii B HEOPraHMUECKONH W OpraHu4ecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiiu, €€ 3aBUCUMOCTb OT Pa3NYHBIX (DaKTOPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 He0OpaTUMBIE peaklni. XUMHUecKoe paBHoBecre. KoHncranTta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPAIIMHA BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM claOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHSI YW BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeTOoN SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W HMX MPEBpaICHUN:
pa3oXKEHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OnpeielieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINHUS HEMETALIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTEIbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoje, CIOCOOBI MOTydeHUs, (U3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoObl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIICHHBIE CTIOCOOBI TOTYyUCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TMOTYYCHUS
kuciopoga. @u3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI TMOJYYCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U uUX coid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3HMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHeHue azorta
U €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u docdhun. Oxcuasl docdopa, dochopnHas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coenuHeHuil. docopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B NOpupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimota u e€
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuusa. DymiepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVMHEHNMH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHMs, (U3MUECKHE U
xumuueckue cBoiictBa. Oxcua kpemHusA(IV), kpemHueBas KHUCIIOTa, CHUIIMKATHI
[IpumeHeHne kpeMHus U ero coeAnHeHuil. CTEKI10, €ro Moiay4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cpoiictBa MeTawioB. IlpuMeHeHune MeramioB B ObITY U TEXHUKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl
NOJIy4eHUS METaJJIOB: TUIPOMETAILTYpIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

O6mast xapakrepuctuka MmeramuioB [A-rpynmnel [lepuoanueckoii crucTeMbl
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kanpluil: moJlydeHue, (usndeckue Hu
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENIbHbIE CBOMCTBA.

duznyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHIbI,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xee3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COSIMHEHUM.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETaIoB, ropeHue cepul, docdopa, xeneza, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMM «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
HIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJVIOB C BOJOH (BO3MOXHO HCIOJB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
YW KAaTHOHbl METAJVIOB, B3aUMOJICMCTBUE THIIPOKCUIOB AIIOMUHUSA WU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeaMHEHUA», «A30T U (HocPop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYIID.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectsa. [lonstue
O HAyyHbIX METOJAax IIO3HAHHWS W METOAOJOTMH HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOT0 MTPOU3BOACTBA. IIpoMbIIeHHbIE
CIOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJia). [IpoMblIliieHHbIE CITOCOOBI MOJIYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pouib xumuu B 0O6ecrieyeHuH 3HEPreTHIeCcKor Oe30MacHOCTH.

XuMHsi H 340poBbe uesnoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
o0ecrieueHn MUIIeBOW 0€30MMacHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndeckue U MUHEpaIbHbIE YI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOoHUKU. HaHOTEXHONIOTMN.

PacuérHble 3anaumn.

Pacuéter: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAacCTBOPEHHOTO BENIECTBA, MACCOBOM JOJMW W MOJSAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHUYEeCKOM XMMHH B 11 Kilacce oCylIecTBIISIETCSI Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
MpeaMETax €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsi, 3aKOH, aHallu3, CUHTE3, KiacCUu(UKaIius, MepuogNIHOCTb, HAOIOICHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, WJCaIbHBIA Tra3,
buznyecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOpHBIE TTOPOJIbI, MOJE3HBIC UCKOMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCST POCCHUMCKON TPAKTAHCKOW HMICHTHUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMHd W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTH 1IETIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUSA TMpeaMeTa «XUMHUSD» OTPaKaIOT
c(hOpPMHUPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
OOy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPakaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITIOJHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XUMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeCca M T03HABATEIbHBIX MOTHUBOB B TMOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WHQPOpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMHYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJItoicHUsT TpaBWJI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUA);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYruX BHAAX
JIeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPAKTUYECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMPOeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUM TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIAUBUIYAJTBbHOW TPACKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3anuud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECO00PA3HOTO OTHOIICHUS K TMPHUPOJIE€ KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HHU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHHUS
PKOHOMUYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHOM KYJIBTYPhl, B PELICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 9KOJIOTMYECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K TO3HAHUIO, UCCIIEIOBATEIbCKOM e TebHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUpPOBAHUS  MHUPOBO33PEHUS]  OOy4aIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeUU(PUKy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE TeiiCTBHS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITENIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeMU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATEIILHOCTH C MOCTaBJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS JII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JUIA KJIAacCH(PUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHI;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJIeHHS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICJIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PEIIeHWH Y4YEeOHBIX MMO3HABATEIbHBIX U MPAKTUYECKUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB U XUMUYECKHX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHMS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000O0IIEHHS U BBIBOBI OTHOCUTEIBLHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEAOBAHNUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOIYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcol MHTepHeTa), aHanu3upoBaTh UH(OPMALMIO Pa3IMYHBIX BUIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(bopMyaMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((usnyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TCMBI B XO0A€ Auajora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISITH CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YY€OHBIX M UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUHU Ha YIriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAlMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUN B Pa3IMUHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PEe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHSI Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUH OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIreTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHH, B obecrieueHnn paIMOHAILHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYphI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TTOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHASL
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTallM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alvs AaTOMHBIX OpOuTaned, HWOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
TpyIIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIECBOIAOPOJIBI,
KHCIIOPOJ- M a30TCOJEPKAINE OPTaHUYECKUE COSTUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHUS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUSA, JISKAIINE B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XHUMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBI 2 dekThl, opuentantsl 1 u Il pona);
(haKTOJOTHYECKHUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHWYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  4eJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS MPHU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJIi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIUi U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA  TOCPEJICTBOM  COCTAaBJICHHS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMATUYECKOMN
HoMeHknatype (IUPAC) u npuBoIuUTh TPUBHAIBHBICE HA3BAHUS MJI1 OTACIIbHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (eHos, (QopManbIerull, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTA, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENENATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENECH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: alIKaHOB, IIUKJIOATKAHOB, aJIKCHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, JU- W TOJHCAXAPHUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKAY HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEaKIMl C MCHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCAMHEHUH OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBS3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
CeIpbsi (HeTh, MNPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTh OCHOBHBIE orneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — IS MU3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PACUEThl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
dbopMysIBI BEIIECTBA IO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOU
BEILIECTB, UCMOJIb30BATh MOJIYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUU JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTIIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacClO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOJCHUEM MPaBUII
Oe3omacHoro oOpamieHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynUpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pazudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH ¢ OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHUJIa IKOJIOTHUYECKHU 11€J1eCO00pPa3HOT0O TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKAroUIeh
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBI
OTPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIH TMOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaiuu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBath €€ M MCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
GbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YeJIOBEeKa, a TakxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMa,

M30TOIIbI, IJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETa/NIMYecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALNS, CTENEeHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUECKOE PABHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIIEKTPOIUTHUYECKOW TUCCOIUAIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JI€KallMe€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE€30MacHOM
WCIIOJIB30BaHNN BAKHEHIIIMX HEOPTaHWYECKUX BEIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS MPU
OMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHUH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BHUJIa XHMHYECKOH CBSI3M M TUIMA KPUCTAJUIMYECKOM pPEMETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUHU IO PA3IMYHBIM IMpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUSI DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIs1 KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB I[I€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa,  uUCOONB3ys  TOHATHSA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKkuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKkUMW  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe THAPOKCOKOMIUIEKCOB IMHKA U aJTIOMUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakIuh B 3aBUCHUMOCTH OT Pa3IMYHBIX
(hakTOpOB, a TAaK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS 110 BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAaKa,
oOIMe HayyHble TMPUHIMIB XHMHUYECKHUX IIPOU3BOJICTB; IEJ€CO00Pa3HOCTh
MIPUMEHECHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKH
3pE€HUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBAHUE,
AKCHEPUMEHT (PEaJbHbIN U MBICIICHHBIN ), HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HMCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATENbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas J0JS BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLIECHTPALUS;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
pEaKUHM; 3HAYEHUs BOJOPOIAHOIO IOKa3aTelsl PacCTBOPOB KHUCIOT U LIEIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JaHO B BUJIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa pEeakiuu; OOBEMHBIX OTHOIICHUIN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEACHHME  peakuMid  HOHHOro  OOMeEHa,
MOATBEPKACHNE KAYECTBEHHOI'0 COCTAaBa HEOPraHUYECKUX BEILIECTB, ONPEIACIICHUE
Cpeapl pacTBOPOB BEILIECTB C IMOMOIIBID HWHIWKATOPOB, HW3YYEHUE BIIUSIHUSA
pa3MYHBIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs C BEIIECTBAMU U J1a00OpPaTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh 1€ HWCCIACAOBAHHS, TIPEJICTABIATh B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JUTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIiio, mepepadbaTriBaTh €€ U HCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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bu6mmoreka [JOK
33 YracRoE! ? https://m.eds00.ru/d69df650
Uroro no pazgeny 41
Pa3nen 4. A3oTcoaepikaiiye opranudeckne coelMHeHus
bubmuoreka [JOK
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazgeny 12
Paszgea S. BoicokoMoJieKky/IsIpHbIe COeIMHEHUS
5.1 BricokomonekysipHble COeTMHEHUS 6 bubmmotera [TOK
' P A https://m.edso00.ru/d69df650
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumMenoBanue pa3aejioB H TeM nudpoBLIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
https://m.edsoo.ru/2dd5724
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
’ BEILIECTB https://m.edsoo.ru/2dd5724
bubnunoreka LIOK
1.3 X 19 1 3
HMHACCIHE peariini https://m.edsoo.ru/2dd57124
Hroro no pazgeny 39
Paznes 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMETAIRT 3 3 https://m.edsoo.ru/2dd57124
2.2 Mertanibl 23 1 2 bubnuorexa [IOK
https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pazngen 3. Xumus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 but6mmorekxa [IOK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuectBo yacos
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[IpenMer u 3HaueHUE
OPraHUYeCKON XUMHUH,
MIPEJICTABJICHUE O 1 bubmorexa HOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
}Bll(;36 XKIEHHOE COCTOSTHUSA) 1 bubmotera [JOK
y ) https://m.edsoo.ru/Oce6fd4c
BasneHTHbBIE BO3MOXXHOCTH
aToma yriepoja
Xumuueckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3MbI 00pa3oBaHUs 1 bubmorexa HOK
. p https://m.edso00.ru/8d39f5c8
KOBQJIGHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBS3EH
Teopus crpoeHus
. bubmuorexa [JOK
OpPraHUYECKUX COCTMHEHUM A. 1
https://m.edso00.ru/9e595cb8
M. byrneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAS. | bubnnoreka [JOK
OneKkTpoHHbIE 3P HEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

6 cUCTeMaTh4yecKas bubmorexa LIOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Kiaccudukanus peakuii B bubmmoreka [JOK
OpPraHMYeCKOW XUMHUH https://m.edsoo.ru/ba5706aa

8 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3NYECKUe U XUMUYECCKHE bu6nmoreka [JOK
CBOICTRA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoje. CriocoObI momyueHus Bubnrotexa LIOK

PHpOAE. v https://m.edsoo.ru/259b0asb
Y IPUMEHEHUE aIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHsi, 0COOEHHOCTH bubnuorexa [JOK
CTPOEHUA U XUMHUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI TIONyYEHUS U
MIPUMEHEHUE

N bu6mmoreka [IOK

13 Pemienne pacy€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeielieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CucTeMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmas Gpopmyia,
HOMECHKJIATypa, JICKTPOHHOE U

bubmuoreka [JOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHas ¥ 1IuC-
TpaHC-U30MEPHUS AJTIKEHOB
Dusnueckre 1 XUMUYECKHE
15 CBOMCTBA aJIKEHOB. [IpaBuio bubmmorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CniocoOsbI mony4eHus u bubnunorexa [JOK
[IPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
IIpaktrueckast padora Ne 1 o
17 Tel?we "TTon eHI:I)/Ie 3TUJIEHA U bubmmorera [TOK
ya . " https://m.edsoo.ru/094 1eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a/1a4 Ha
ONPEAEIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
18
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BelllecTBa
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
bu6mmorekxa [IOK
19 KYMYJIMPOBaHHBIE.

OCcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHS

https://m.eds00.ru/04298c0a




20 XuMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yIZa, JJIEKTPOHHOE U Bubmorexa LIOK

https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (hU3MUecKre CBONCTBA

23 XUMHYECKUE CBOMCTBA aJIKUHOB bubmmorexa [IOK

https://m.edsoo0.ru/23493a93

24 KauecTBenHble peakiuu Ha bubmmorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

)5 Cnoco0bI noTy4YeHus u bubnmnoreka [JOK
NPUMEHEHNE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMUYECKOU Bubmmorexa LIOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanus 1 00001eHne
3HaHUM MO TeMeE
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnuoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOTYyoJIa,
ux (pu3uveckre CBONCTBA

29 XUMHYECKUE CBOMCTBA apEHOB: bubnuorexa [JOK

peaKIu 3aMeIeHuUs

https://m.edsoo.ru/a44alaed




XUMHYECKUE CBOMCTBA apEHOB:

30 €aKLMU IPUCOETUHEHUS bubmmorexa LIOK
peaxt P A ’ https://m.edsoo.ru/a44alaed
OKHCIICHHE TOMOJIOTOB OE€H30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOMCTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA

0 ompeieTICHUuEe MOJICKYJISIPHOM bubmmoreka [JOK
(bopMyIbl OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEILECTBA

13 Crioco0slI MoTy4eHus U bubnnoreka [JOK
NIPUMEHEHHUE aPEHOB https://m.edsoo.ru/6£717d09
['eneTnueckas CBA3b MEXKAY

34 pa3IMYHBIMU KJIaCCaMU
YIJI€BOIOPOOB
Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLIUM.

35
Cucremaru3zanus 1 00001eHne
3HAHUM MO TEME

36 ITpuponusrii ras. [lomyrHele
HE(TSHbIE ra3bl

37 KaMeHHbI# yronb U mpoayKTh bubmuorexa [IOK
ero nepepadoTKu https://m.edsoo.ru/69b3398b
HedTb 1 ciocobs! € Eub 10K

noIMoTEeKa
38 nepepabotku. [Ipumenenue
pep p https://m.edsoo0.ru/21f9de78

MPOJYKTOB NepepadboTku HehTH
I'eneTnyeckas CBsSI3b MEXKIY

39 Pa3IUYHBIMU KJlacCaMu

YTJIEBOJIOPOJIOB




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [JOK

40
CTPOCHUE; pEAKLIUU 3aMELLICHUS https://m.edsoo.ru/82b4d759
rajoresa
Jle¥icTBue miemouei Ha
raJIOreHITPOU3BOHBIC.
41 B3anmoneiictBue
JMrajJoreHajJKkaHoB ¢ MarHUEM U
[IUHKOM
Cucremaruzanus 1 00001 eHIe
. bubnuoreka [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89f22
YrieBo1opoasl
13 KonTponbhas pabota no Teme bubnmoreka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKHH PSI,
obmias ¢hopMyiia, CTpOCHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmiorexa HOK
Y pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kjaccupukanus, pusnueckue
CBOMCTBa
XUMHUYECKHE CBOMCTBA
45 MpeAeIbHBIX 0JJTHOATOMHBIX bubmmorera [TOK
pent a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OJHOATOMHBIX bubmmorera [TOK
p https://m.edso0.ru/484100000000000
CIIUPTOB
47 [Ipocteie 2¢upsr: bubnmoreka [JOK

HOMEHKJIaTypa U U30MepHus,

https://m.edsoo.ru/c2c¢788b2




0COOEHHOCTH (HPU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroaroMHEIE CITMPTHI:
OTUJICHI'IMKOJIb U T'TTMLUEPHUH, UX

bubmuoreka [JOK

48
bu3HYecKre 1 XUMHUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI mosTyueHust 1

49 [IPUMEHEHNE MHOT0aTOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOEHUE MOJIEKYJIBI,
50 (duszHYecKre CBOMCTBA bubmmorexa [IOK
' https://m.edsoo.ru/2ce726f8
Tokcu4HOCTH PeHOIa
bubmuoreka [JOK
51 XuMHU4YecKue CBOMCTBA (peHoIa
¢ https://m.edsoo.ru/037ca5f9

50 CrocoObI noy4YeHus u bubnmnoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTnyeckas padora Ne 2.

53 Pemienne skcnepruMeHTaIbHBIX bubnmnoreka [JOK
3a1a4 1o Teme "CrupThel U https://m.edsoo.ru/fdOced09
¢deHnomnsr"

54 Cucremaru3zanus 1 000011eHne bubmoreka [JOK
3HAHUU 10 TEME https://m.edsoo.ru/1810cb9b
ANBAETUIB U KETOHBI:
3JIEKTPOHHOE CTPOEHHE

55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTHUECKHUE PSIbI, 00IIast
dbopmyna, u3omMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LIOK
» peakl https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peakinu oxkucneHus u
57 Ka4eCTBEHHBIE PEAKIINU Enbmorexa OK
p https://m.edsoo.ru/a393baa9
aIIBJIETHI0B U KETOHOB
58 Crioco0sbI MoTydeHus bubmmoreka [JOK
aIbJIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
OCOOEHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCJIOT, UX bubmmorexa [IOK
p o7 https://m.eds00.ru/700cc87b
¢duznueckue cBoiicTBa
XUMHUYEeCKHE CBOMCTBA
61 OpeaesIbHBIX 0JJHOOCHOBHBIX bubmorexa [IOK
p https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOICTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnuorexa [JOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HEMpeAeNbHbIX U
apoMaTHYeCKUX KapOOHOBBIX,
bubmuorexa [JOK
63 JMKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/83a08773




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwnble 3¢upsl:

66 TOMOJIOTUYECKHH psJl, oO1as bubmmoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTBa A(hUPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTpeCIICHHE
MOJIEKYJISIPHOM (OpMYJIBI
OpPTraHUYECKOTO BEIECTBA
[TpakTuueckast paborta Ne 3.

69 Pemenne skcnepruMeHTAIBHBIX bubnmnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.edsoo.ru/486671fb
KUcI0Thl. CrioxHbIE 3PUpHI"

Kupsr: ctpoenue, (%)I/ISI/I‘ICCKI/IG Bu6morexa [LOK
70 U XMMUYECKHE CBOMCTBA
https://m.edsoo.ru/al9¢5b98
(rumposnus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 CoEpKAIIUX OCTATKH bubmuorexa [JOK
HENPEACIbHBIX JKHPHBIX https://m.eds00.ru/b0331922
KHUCIIOT. JKupbl B Ipupoje

72 MbLa Kak cOIu BBICIIUX bubmmorexa [TOK

https://m.edso0o0.ru/3¢c566565




KapOOHOBBIX KHUCIIOT, UX
Morotiee aeiicteue. Ilonstue o
CHUHTCTUYCCKUX MORKIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [JOK

73
KUCJIIOPOACOAEPIKALLIAX https://m.eds00.ru/56790c96
OpTraHUYECKUX BEIIECTB

74 Pacuétel no ypaBHeHUAM
XUMHYECKUX peaKIui

75 CucremaTu3zaius U 0000IIeHHIE bubmmoreka [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YTJIEBOJIOB M KJIaCcCU(UKAITUS bu6nmoreka [JOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MoJIMCaxapuabl)

MoHocaxapuibl: puznueckue
77 CBOICTRBA If Haxof eHHE B bubmorexa HOK
A https://m.edsoo.ru/b4bdda2d
pupojIe
[IpuMeHeHue rioKo3sl, €€
bubmuorexa [JOK
78 3HAUYCHUE B
https://m.edsoo.ru/5e¢61122d
JKU3HEACITENIbHOCTU OpraHu3Ma
Hucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. but6mmorexa [JOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB

20 [Tonucaxapuapl: CTpoeHUE bubnuorexa [JOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHUYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pewienne pacueTHbIX 3aa4 Ha
20 omnpeJieJIeHue 10U BbIX0a bubnmoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOXKHOTO
23 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK
3HaHUI MO pa3feny https://m.edso0.ru/08d4364c
KoHTposbHas pabora 1o Teme
84 "Kucnopoaconepxarmue Eubmorexa IOK
p p " https://m.edso0o0.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMUHBI: K1accuduKarms,
CTpOCHUE MOJIEKYII, 001Ias
85 (b(f) MyJa I/I3OMeyI/I$I Bubnrorexa LIOK
PMYy-Ia, PHA, https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (pU3NYEeCKue
CBOICTBA
26 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
ann(paTHIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHNE aHUIINHA,
87 0COOEHHOCTH XUMHYECKUX bubmorera [JOK
o https://m.edsoo.ru/39¢cd2 111
CBOMCTB aHUJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX Bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMHHOB
29 AMMHOKHUCIOTBI: HOMEHKJIATypa bubnmoreka [JOK

U U30Mepus, GU3NIECcKue

https://m.edsoo.ru/d1773e80




cBoyicTBa. OTaenbHbIE
MPEACTABUTENH O-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [JOK

90 OHMOJIOTUYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuUHOKUCIOT. CHHTE3 U
TUAPOIIU3 TIETITUIOB
91 benku kak npupoaHbie bubnmoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429e¢9899
bubmuoreka [JOK
92 XHUMHUYECKHE CBOUCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
reTePOIUKINYECKUE
93 coeqnuennsa. HykiienHoBbIe bubnmorera [TOK
- HYK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib
[IpakTuueckas pabora Ne 4.
Pemienne skcnepuMeHTaIbHBIX
94 3aj1a4 Mo Teme bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHus"
[TpakTuueckast pabora Ne 5.
05 Peienne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3aga4 no teMe "Pacmo3sHaBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COETUHEHUM"
KonTponbhas pabota no teme
96 "A3oTcomepikaiine bubmmorexa LOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TOHATHS XUMUHU but6mmoreka [JOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHUHTE3a —IIOJIMMEpU3alus U

https://m.edsoo.ru/7aa63ebd

MOJIMKOHICHCAITUS

08 [Lmactmacchl. Y tunuzanus u | bubmuoreka [JOK
nepepaboTKa MiacTuka https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypabHBIN

99 CI/IHTeTquPCKHe Ka?’yPiIYKI/I. 1 Bubmorexa LIOK

https://m.edsoo.ru/246103ec
Pesuna
BosnokHa: HaTypasbHBIE,

100 HCKYCCTBEHHBIE, | bubmmorexa [IOK
cunretnyeckue. [lonumepst https://m.edso00.ru/5963a601
CIELMAJIbHOTO Ha3HAYEHUS
[IpakTuueckas pabora Ne 6.

101 Pemenne skcnepruMeHTaIBHBIX | bubnnorexa [JOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3acbd77a
IJ1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3 AL

102 M3Y4YEHHOT0 MaTepuaa 1o TeMe | bub6nuorexa [IOK
"BbICOKOMOJIEK YIS PHbBIE https://m.edsoo.ru/6a22ble8
coenuuenus"

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
| Atom. CocTaB aTOMHBIX SIJIED. | bubmmoreka [JOK
XUMUYECKUH 31eMeHT. M30TonbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIIEMEHTOB (S-, p-, d-, f-3eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
aATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNEeKTpPOHHBIE KOH(PUTYpallui aTOMOB
5 3neMeII{)TOB B OCHOEI){OBZI?/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJNeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DnEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX
7 aneMmeHTOB /1. 1. Meneneena, CBsI3b C 1 bubmorexa [IOK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOU TeOpHuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
g XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX ] bubnuotexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIIaM U IepUoJaM

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 00001IeHe 3HaHUH

bub6nmoreka [IOK

nn

pacTBOpEHHOTO BeriecTBa, "MoIspHas
KOHIIeHTpauus"

9
110 TeME https://m.edsoo.ru/8fad2942
Bunnr xumuueckoii cBsa3u. MexaHu3MEbl
10 00pa30BaHMs KOBAJIGHTHOW CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTroMOB. CBsI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
reOMETPUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHUS. THIb bubnmnorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJLUIOUIHEIX bubnuorexa [IOK
p A https://m.edsoo.ru/da2¢70e4
pacTBopax
WctruHHBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH but6mmoreka [IOK
16
pacTBOpoOB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

https://m.edsoo.ru/785e0ab4




18 Kiaccudukanus 1 HOMEHKIaTypa bub6nmoreka [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
| Cucremaru3zanus 1 0000IICHUE 3HAHUIA bubnuorexa [IOK
? 110 TeMe https://m.edsoo.ru/8d2c6alda
KonrponsHas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii
20 3akoH U [lepuoguyeckas cucrema bubmmoreka [JOK
XAMUYECKHX dieMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BEIIeCTBA.
MHoroo6pa3ue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON
)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEIIECTB; 3aKOH COXpaHEHU U https://m.edsoo.ru/6335cdd2
MpEBpAIICHHS SHEPTUHU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 (HeKTh XUMUYECKUX
22 peakuuil. TepMoxumuyeckue bubamorera LOK
https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM
23 XUMHYECKUX PEAKIUN 1 bubnmorexa LOK
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Karanms u katanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIUU
26 [TpakTrueckas padota Ne 1 mo Teme bu6muoreka [IOK

"Bnustaue pa3nudHbIX GaKTOpPOB HA

https://m.edsoo.ru/1facaldl




CKOpPOCTh XMMHYECKON peakiuun"

Oo6paruMbie 1 HEOOpATUMBIE PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BiusiHue pa3nuvHbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DNEKTPOIUTHYECKAS JUCCOLIAAIINA.
29 CI/IJII:HI:)IG U CJ1a0bI€ DIIEKTPOIIUTEI bubnnorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
CreneHs QUCCOIMAIN
Honnoe npoussenenue Boasl. Cpena
P p“ bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokasatenb (pH) pactBopa
I'mpaponus coneit. Peakuuu,
31 MPOTEKAIOIINE B PACTBOPAX bubnmorexa OK
P HHe B pacTBop https://m.eds00.ru/09d5a9bd
3JEKTPOJIUTOB
[IpakTuueckas padora Ne 3 o Teme
32 "XHMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa OK
P p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
33 eaK[nu. BaxxHennime OKUCINTEIN U bubnnorexa [IOK
PCAKIIHH. https://m.eds00.ru/56226060
BOCCTAaHOBHUTEIN
34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubnunorexa LIOK
HOHHOTO0) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemenne 3amay pa3sIMuHBIX THIIOB bubmmorexa TOK
atp https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB but6mmoreka [IOK




https://m.edsoo.ru/5afa265d

18 CucreMaru3anus 1 00001IeHHE 3HAHUI bubmuorexa [JOK
110 TeMe "XUMHUYECKHE PEAKIIUU" https://m.edsoo.ru/c161eb85

39 KonTponbnas pabora no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XUMHYSCKHUX

40 anemenTtoB JI. 1. Menpeneena u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue cBONCTBA HEMETAIOB
AJUTOTpOTINS. HEMETAIOB (HA TIpUMeEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
POAa, CEpHL, P https://m.edsoo.ru/ef92c91c
yriaepoa)

4 Bognopona: nonmyuenue, pusnyeckue u bubmuoreka [IOK
XMMHYECKHE CBOMCTBA. [ 'uipuibl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

ya L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHIS brbmmorexa [TOK
P P https://m.eds00.ru/6b3255¢6
raJlOTeHOB
JlaGopaTopHbI€ ¥ IPOMBIIIIICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunoreka LIOK
46 SKCIIEPUMEHTAJIBHBIX 33/a4 10 TeEME

"T"anoreun!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopusie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHue KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKcHAbl ¥ IIEPOKCHIBI
a p A https://m.edsoo.ru/5¢8816a0
49 Pemenue 3a1a4 pa3IMUHbIX TUIIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 cncr:co61>1 MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIb(OUIbI
R https://m.edsoo.ru/7¢875999
Kucnopoxaconepkamme coe JMHEHUS
52 cephl gCO6GHHF:)CTI/I CBOICTB CepHOM bubmmorexa [IOK
DB P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTruyeckas pabora Ne 5. Pemenue

53 SKCIIEPUMEHTAJIbHBIX 3334 I10 TEME bubmmorexa [TOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOocoObI MOMy4YeHUs, PU3NIECKUE U bubnuotexa [JOK
XAMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOICTB a30THOMU bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCIIOTBI
56 [IpumeneHue a3oTa U €ro COCIMHEHUM. bu6muoreka [JOK

A3OTHBIC yIOOpEHHS

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMCTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl docdopa,

58 dhocho c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p Ij prratt ' https://m.edsoo.ru/c7a2d429
dbochopHOIi KHCTTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpaxTuueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHHS"
Yriepos: HaxoKJIeHUE B PUPOJIE,

61 AJUIOTPOITHBIE MOIU(PUKALIHH; bubnmnorexa [JOK
(bu3YecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcup yraepoaa(ll), oxcu

62 e I([)YZ(I\II)) . (OJI)LHaﬂ KECHOTa ueé bubmorexa [TOK
yrepon 24 https://m.edsoo.ru/dba58adf
conun

63 Pemenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK

Aadp https://m.edsoo.ru/6029b609
Kpemuuii: Haxox1eHue B MpUpoJe,
64 CI'E)OCO6BI 0JI CHHI/ISI (I)I/I3HE€§KI§C u bubmmorexa LIOK
yIETL https://m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun xpemuausi(1V), kpeMuueBas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7b1
but6mmoreka [IOK
IIpuMeHeHHne KPEMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenunenuil. CTeKI0, ero nojayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIA

67 Permrenue 3agad pa3iin4HbIX THIIOB buGnuorexa [IOK
AaTP hitps://m.edso0o.ru/b624£801
68 Cucremaru3zanus 1 0000IICHUE 3HAHUIA bubnuorexa [JOK
no teme "Hemeraminr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o reme Bbu6muoteka [JOK
"Hemeramnbr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOM bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
[TosoxeHre METAILIOB B
[Tepunoanueckoii cuCTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
O61mue (hu3nuecKue CBOMCTBA
72 MeTaJ'IJ'IOqI; IIpumeneHnne MeTalIOB B bubmmorera OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmnaBsl MetasuioB. Kopposust bubmuorexa [IOK
METAIJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iin4HbIX THIIOB bubnmorexa LOK
latp https://m.edsoo.ru/e3de37b6
OIEKTPOXUMHUYECKUHN PO HanpsDKSHUH
75 MeTaIIJI'I)OB OO6mmue cnoio%m H(I))J'I €HUS bubnnorexa [IOK
- ot yi https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XMMHYECKHUX AeMeHTOB. HaTpuii u
Kalui: moiay4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTHIX BCIICCTB U UX COGI[I/IHGHI/Iﬁ

O6mas xapakrepuctruka MetayioB ITA-

rpynmnsbl [leproanueckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIoJTydeHue, Gu3ndeckue u https://m.edsoo.ru/7¢3e49c0
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

73 JKécTkocTh BOIBI M CHIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://m.edsoo.ru/0e79b266
AmdorepHbIe CBOWCTBA OKCHA U

20 TUAPOKCH/IA aTIOMHUHHS, bu6nunorexa LIOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3anay pa3nuyHbIX TUIIOB
[IpakTuueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubmmorexa [JOK
" P " https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTeprucTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bu6muoreka [JOK
[Tepronnueckoit CUCTEMbI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

P : https://m.edsoo.ru/9911bef3

IIPUMEHEHHE

85 Baxwnerinme coelMHEHUs Maprasiia. bubmmoreka [JOK




[Tepmanranat xkanus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o.ru/039d69c8

86 JKeJe3a u ero coequaenuii. Ilomyuenue buGnuorexa [IOK
POy hitps://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB JKelie3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MEIU U €€ COeqUHEHNI, UX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHECHNM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpaxTuueckas padora Ne 8. Pemenue
bu6nunorexa LIOK
89 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertaiabsl TOOOYHBIX MOATPYII
90 Pemrenne 3ama4 pa3IMyHbIX THIIOB bubnuorexa [IOK
Aadp https://m.edsoo.ru/a8b83d83
O00011IeHE U CUCTEMATH3AIUs
91 M3Y4EHHOT0 MaTepuaa o TeMe bubmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
MeTtaminl
9 KonrtponsHas pabora no teme bubmuoreka [JOK
"MeTtambr" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

[TonsiTHE 0 HAYYHBIX METOAAX
HUCCIIENOBAHUS BEIIECTB

https://m.edsoo.ru/080fe1f0




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3HEHUE
96 OK aroIeu cpeapl U ero 1 bubnmnorexa LHOK
PYIOMeH cped https://m.eds00.ru/9f1 1bf51
MOCIEICTBUSA
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
obecIieueHny MUILEBOH 0€30IIaCHOCTH https://m.edsoo.ru/17b5bd2
99 Kocmernueckue u mapdromMepHbie 1 bubnnoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaykHenmue
100 CTPOMUTENILHBIE U KOHCTPYKIIMOHHBIE 1 bubmmorera OK
P 24 https://m.eds00.ru/61¢69003
MaTepuabl
XWUMHS B CEIILCKOM XO3SUCTBE.
101 Oprannyeckre 1 MUHEPAJILHBIE 1 bubmotexa HOK
P p https:/m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmaruzanys 1 0000IIeHEe 3HAHUI 1 bubnunorexa LIOK
110 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102 4
[TPOTPAMME

Kpurtepuu oneHuBaHus 10 XMMHH

[Ipu onieHke yueOHbBIX JOCTHKEHUH ydaluxcsi IPUMEHSIETCS CHCTEMa OLIEHUBaHUS 10 MATHOAIIIbHON 1IKane (0TMeTKa «1» He cTaBUTCSA):
Kpurepun o1ieHKH yCTHOTO OTBETA.




OtmeTka «5» CTaBUTCS, €CJIM: OTBET IOJIHBI M MPaBWIbHBI Ha OCHOBAaHUU M3YyYEHHBIX TEOpUN; MaTepuan H3JI0KEH B JIOTMYECKOI
MOCJIEIOBATEILHOCTH, IUTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSTEIbHBIH.

OtmeTka «4» CTaBUTCS, €CIM; OTBET MOJHBIM M MPAaBWIbHBIM Ha CHOBAHWU M3YYCHHBIX TEOPH; MaTepuan U3J0XKEH B OMpPENEICHHOMN
JIOTUYECKON TIOCIIEI0BATEIFHOCTH, IPU 3TOM JIOMYIICHBI JIBE-TPU HECYIIECCTBEHHBIE OMIMOKH, UCITPABIICHHBIC MO TPEOOBAHUIO YUUTEIS.

OtmeTka «3» CTaBUTCS, €CIM: OTBET MOJHBIN, HO TP STOM JOIYyIlEHA CYIIECTBEHHAs OIIMOKA; UM OTBET HEMOJIHBIN, HECBSI3HBIM.

OtMmeTKa «2» CTaBUTCS, €CIU: MPU OTBETC OOHAPYKEHO HEMOHMMAHWE YYAlIMMCS COJIEp’KaHUs Y4eOHOTOo Marepuana; WIA JIOMYIICHBI
CYILIECTBEHHBIE OLIUOKHU, KOTOPbIE YUAIIUNHCS HE MOXKET UCIIPaBUTh IIPU HABOJAIIUX BOMIPOCAX YUUTENs; IMOO MPU OTCYTCTBUU OTBETA.

Ol11eHKa SKCIIEPUMEHTAIbHBIX YMEHUH.

OneHka CTaBUTCS HAa OCHOBAHWM HAONIOJCHUS 32 y4YallUMHCS B XOJ€ BBIMOJIHEHHS MPAaKTHUYECKOM padOThl M MHUCHMEHHOTO OTYeTa 3a
pabory.

OtmeTka «5» cTaBUTCS, €CiM: paboTa BBHINOJIHEHA IONMHOCTHIO W 0e3 OWMOOK, CHelaHbl MpaBUIIbHbIE HAONIOIEHUS U BBIBOJIBI,
IKCIEPUMEHT OCYIIECTBJICH 0 IUIaHy C Y4€TOM TpeOOBaHHMI TEXHHKH OE30MACHOCTH M MPaBUJ PadOTHI C BEIIECTBAMH U OOOpPYIOBAHUEM;
MPOSIBIICHBl OPraHU3AIIOHHO - TPYIOBBIE YMEHHsI, MOAJIEPKUBAIOTCA YHCTOTa W TOPSAOK Ha paboyeM MecTe, SKOHOMHO HCHOJb3YIOTCS
PEaKTHBBI.

OtmeTtka «4» cTaBUTCS, €ClM: paboTa BBINOJIHEHA MPAaBUILHO, C/IETaHbl MPAaBUIbHbIC HAOIIOACHHS U BBIBOABI, HO MPH 3TOM IKCIEPUMEHT
MIPOBEJICH HE MOJIHOCTHIO; WJIN JOMYIIEHBI HECYIIECTBEHHBIC OMMOKH B paboTe ¢ BelecTBAaMH U 000PYI0BaHUEM.

OtmeTKa «3» CTaBUTCS, €Cl: paboTa BHIMOJIHEHA MPABIIILHO HE MEHEE, YeM HAIOJIOBUHY, WM JIOMYIIEHA CYIIECTBEHHAs OIINOKa B X0Je
SKCTIIEPUMEHTa, B OOBSICHEHWHU, B O(QopMiIeHUU pabOThl, B COOJNIOACHUU MpPaBUJ TEXHUKU OE€30MacHOCTH TMpH paboTe ¢ BEIIECTBAMHU U
000py0BaHNEM, KOTOPAs UCIIPABIISIETCS MO TPEOOBAHUIO YUUTEIS.

OTMeTKa «2» CTaBUTCS, €CJIM: JIOMYIIEHHBI ABe (M 00Jee) CYIIECTBEHHbIE OMMUOKH B XOJI€ IKCIIEPUMEHTa, B 00BSICHEHUH, B O(OPMIICHUHN
paboThl, B COOMIOIEHUN TIPABUIT TEXHUKH O€30MaCHOCTH, KOTOPBIE YUAITUHCS HE MOXKET UCIIPABUTH JIaXke IO TPEOOBAHUIO yUUTENsl; padoTa He
BBHITIOJIHEHA, Y YUAIIETroCsi OTCYTCTBYET HKCIIEPUMEHTAIbHBIE YMEHHUS.

Or11eHKa TUCbMEHHBIX KOHTPOJIBHBIX PaboT
OrnieHKa yMEHMM peraTh pacueTHbIC 3aauH.

OtmeTKka «5» CTaBUTCS, €CITU B JIOTHYECKOM PACCYKICHUH U PEIICHUH HET OIMIMOOK, 3a/1a4a pelIeHa paloHaAIbHBIM CIIOCO00M;

OtMeTKa «4» CTaBUTCS, €CIU B JIOTUYECKOM PACCYXACHUU U PEIICHUH HET CYIIECTBEHHBIX OMMOOK, HO 3a7a4a pelieHa HeparuoHATbHBIM
CHOCco0OM, HITH JIOMYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLIMOOK.

OtMeTka «3» CTaBUTCA, €CJIIM B JIOTHYECKOM PACCY)KJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMyIEHA CYIIEeCTBEHHas OIMMOKa B
MaTE€MaTUYECKHUX pacueTax.

OtMmeTKa «2» CTaBHUTCS, €CJIM UMEIOTCS CYIIECTBEHHBIC OMMMOKHU B JIOTHYECKOM PACCYKJICHUHN U B PEIICHUH; OTCYTCTBYET OTBET Ha 3a/IaHHE.

O11eHKa TECTOBBIX PaboT.

TecThl, cocTosIre U3 MATH BOIPOCOB MOXHO MCIIOJB30BaTh IMOCJIE M3y4eHUs Kaxaoro Marepuana (ypoka). Tect m3 10—15 Bompocos
UCTIONB3YyeTcs Ul mepuoauueckoro koutpossi. Tect m3 20—30 BompocoB HEOOXOAMMO HCIIONB30BaTh JUIsI MUTOTOBOTO KOHTpoJs. I[lpu
OLICHMBAHMU MCIIONB3YyETCs cieaytomias mkana: [[as Tecta u3 msaTH BOIMPOCOB HET OMIMOOK — OIIEHKA «S5»; OJlHA OIIMOKa — OLeHKa «4»; NiBe




OImMOKH — OIleHKA «3»; Tpu OomuOKku — oreHka «2». s Ttecta u3 30 BompocoB: 25—30 mpaBUIBHBIX OTBETOB — OIleHKa «5»; 19—24
IIPABWJIBHBIX OTBETOB — OLIEHKA «4»; 12—18 npaBUIIbHBIX OTBETOB — OLIEHKA «3»; MEHbIIE 12 NpaBUIbHBIX OTBETOB — OLIEHKA «2».

Onenka pedepata.

Pedepar ornieHnBaeTcs O CIEAYIOIUM KPUTEPUSAM: COOJIOeHNE TpeOOBaHUH K €ro 0(OpMIIEHUIO; HEOOXOAUMOCTh U JI0CTaTOYHOCTh ISt
PacKpbITUSI TEMBI IPUBEACHHOM B TeKcTe pedepaTa HHPOpMAIK; yMeHUE 00ydarolerocs CBOOOIHO MU3JlaraTb OCHOBHbBIE UJIEU, OTPAKECHHBIE B
pedepaTe; CIOCOOHOCTH OOYdaIOIIETOCsS MOHATH CYTh 33JaBacMbIX YJICHAMH aTTECTAlMOHHOM KOMHCCHHM BONPOCOB U CHOPMYIHPOBATH
TOYHBIE OTBETHI HA HUX.

Kputepun onieHKH NPOEKTHOW M MCCIEI0BATEIbCKOW PabOThl pa3pabaThIBAlOTCS ¢ yYETOM LeNed U 3a7a4 MPOSKTHOW NEesATeNbHOCTH Ha
JTAHHOM JTare oOpazoBaHus. IHAWBHUIyaTbHBIN MIPOEKT 1L1eJIeco00pa3HO OLEHUBATH MO CIEAYIOIINM KPUTEPHSIM:

1. CriocoOHOCTh K CaMOCTOSITEIFHOMY MPHOOPETEHUIO 3HAHWHA W PEIICHUI0 MPOoOJIeM, MPOSBISIONIAACS B YMEHUH IOCTaBUThH MPOOIEMYy U
BbIOpaTh aJleKBaTHbIE COcOObI €€ pemieHus. Bkitouas mouck u 0oO0paboTKy wHpOpMaIu, GOpMYIHUPOBKY BBIBOJOB HIIM OOOCHOBAaHHE U
peanu3anuio MPUHATOTO pEelIeHusi, 000CHOBAaHWE W CO3JaHHME MPOTHO3a, MOJIENIH, MaKeTa, 00bEKTa, TBOPUYECKOTO pemieHust U T. 1. J{aHHBII
KPUTEpUN BKIIOYAET OIIEHKY C(HOPMHUPOBAHHOCTH MMO3HABATEIbHBIX YUEOHBIX JEHCTBHIA.

2. ChopMHUPOBAaHHOCTD MPEAMETHBIX 3HAHUI M CIIOCOOOB JCHCTBHMA, MPOSIBIISIONIA’CS B YMEHUN PACKpPHITh COAEp)KaHue padOThl, TPAMOTHO U
000CHOBAaHHO B COOTBETCTBHH C paccMaTpUBaeMon MpoOIeMoil/TeMOl UCTIOIb30BaTh UMEIOIIHUECS 3HAHUS U CTIOCOOBI 1eHCTBUH.

3. CdopMHpPOBAaHHOCTh PETYJIATUBHBIX JICHCTBHUH, TPOSABISIONIAACS B YMEHHHM CAaMOCTOSITENBHO IUIAHUPOBAaTh W YHPABISATh CBOEH
MIO3HABATEJILHOM JIeATEbHOCTBI0 BO BPEMEHH, HCIOJIb30BaTh PECYPCHBIE BO3MOXKHOCTH JJISi JOCTHIKEHHS IIeNiei, OCYIIECTBIATh BHIOOD
KOHCTPYKTUBHBIX CTPaTEruil B TPYAHBIX CUTYyalHUsIX.

4. ChopMUPOBAaHHOCTh KOMMYHMKATHUBHBIX J€HCTBUH, MPOSBIAIOIIASACS B YMEHUHU SICHO H3JIOXKHUTh M O(QOPMUTH BBINOIHEHHYIO DPaboTy,
IPEJICTaBUTh €€ pe3ysbTaTbl, apryMEHTHPOBAaHHO OTBETUTh Ha BONPOCHL. MaKcHMalbHasi OLEHKAa MO KaXKAOMY KpPUTEPUIO HE JIOJDKHA
npesbimath 3 Oamnos. [Ipu TakoMm moaxone AOCTHKEHHE 0a30BOro YpOBHS (OTMETKa «yIOBJIETBOPUTENIBHO») COOTBETCTBYET IMOJIyueHHIO 4
NEPBUYHBIX 0AIJIOB (110 OJHOMY Oally 3a KaXK/Iblil U3 YETBHIPEX KPUTEPUEB), a TIOCTHKEHUE TOBBIIEHHBIX YPOBHENW COOTBETCTBYET MOIYYEHHUIO
7—9 nepBUUYHBIX 0alIOB (0OTMETKA «XOpoIno») win 10—12 nepBUYHBIX 0aIOB (OTMETKA «OTIUIHOR).

PACIITMCAHME KOHTPOJIBHBIX U ITPAKTUYECKHNX PABOT 110 XM

Buna padorsl \ Tema \ JlaTa (mecsiu/Henesns)
10 kaace
[TpakTuueckas pabora No 1 «IlonydeHue 3TUIeHa U U3YYEHHUE €r0 CBOMCTBY»
[Tpaktruueckast pabora No 2 «CBOICTBA pacTBOpPA YKCYCHOUM KHUCIIOTBI»
KOHTPOJIBHAS PABOTA Ne 1 «YTIeBOAOPOAB»
KOHTPOJIBHAA PABOTA Ne 2 «Kucnopoacoaepxaiiyue opraHu4ecKue
COCJIMHECHUSI
11 kaace

ITpaxtrueckas padora No 1 «Bnustaue pa3anvHbIX (AKTOPOB HA CKOPOCTh




XMMHYECKON PEAKIIUN»

[TpakTruueckas padora No 2

"Pemenue sKkCiepuMEHTaIBHBIX 33J1a4 110 TEME
«Metamas»"

[TpakTrueckas padora Ne 3

«Pemenue sKCIepUMEHTAIBHBIX 33144 10 TEME
"HemeTtamisr'"»

KOHTPOJIbHA PABOTA Ne |

((TCO];)CTH‘I@CKI/IC OCHOBBI XUMHHN)»

KOHTPOJIBHAS PABOTA Ne 2

«Metamey U «Hemertamin




KonTpoJubsnas pa6ora 1
o teme: «YI'JIEBOJOPO/IbI», 10 kaace

Yacrs 1.

1. Onpenenure yriaeBo0pO/I, BBIMAAIOIIAN U3 TaHHOTO psijaa

1) C;Hg 2) CsHy 3) CsHyy 4) CeHs,

2. 2,3—muMeTUII0yTaH UMEET MOJICKYISIPHYIO (opMyITy

1) C4Hjo 2) CsHio 3) CsHia 4) C7Hpe.

3. Ykaxure, KakoBa THOpUAM3ALINS aTOMHBIX OpOHTaNell aTroma yriepoja, MoJ4epKHyTOro
B hopmyine coenunenuss CH;— CH=CH — CHj

1) sp 2) sp” 3) sp’ 4) sp*.

4. N3omepom OyTuHa-1 sBisercs

1) Oyran 2) nuKiIo0yTaH 3) 6yranuen-1,3 4) 2-MEeTHJIIPOIICH.

5. Ciiabble KUCIOTHBIE CBOMCTBA IPOSBISAIOT

1) ankanpl ~ 2) aJKEHBI 3) aaKuHBI 4) apeHbl.

6. Jlns1 mosmydeHus yraeBoaopo/a ¢ 6osee IITHHHON yriiepoJHOHN b0 TPUMEHSIOT
pEaKIuio:

1) Bropua  2) 3aiiuesa 3) Kyueposa 4) MapKOBHMKOBA.

7. BpoMHyt0 BOo/ly 00€ecIBEYnBaET

1) 6enzon  2) npornex 3) nponan 4)1MKIIOTeKCaH.

8. Uucio © - cBsizeld B MOJICKyJle H300yTaHa paBHO

1)8 2) 10 3) 12 4) 13.

9. Koadunuent nepen popmysoif KUCIOpoaa B peakuu ropeHus OyTeHa paBeH
1)2 2)4 3)6 4) 8.

10. BeriectBo, A1 KOTOPOTO HE XapaKTEPHO PEaKIus MPUCOSTUHEHUS

1) aTnien  2) stan 3) anerunex 4) u3ormpeH.

Yacts 2

1. YcranoBuTe COOTBETCTBHE MEX/1y HA3BaHUEM BellecTBa U o01ei (hopmysoil kiacca
OpPraHUYECKUX COECIMHEHUM, K KOTOPOMY OHO OTHOCHUTCS

HA3BAHMUE KJIACCA OBIIASA ®OPMVIIA
A) 1,2-numeTrnoeH301 1) CoHonso

B) 6yraguen-1,3 2) CiHane

B) 2-mMetunnponan 3) CuHono

I') 3,3-mumerunmnenTeH-2 4) C,Hy,

A | b | B | r
2.YcTaHOBHUTE COOTBETCTBUE MEXK/Ty Ha3BaHHEM BEIIECTBA M YUCIOM T -CBSI3€i B €ro
MOJICKYJIE.

BEIILIECTBO YHCJIO = CBA3EN
A) aueruneH Do
b) stunen 2) 1
B) stan 3)2
I') u3omnpen 4)3
5)4
3. YcTaHOBHTE COOTBETCTBUE MEXKY MPOIIECCOM U TUTIOM MPOTEKAIOIIEH peaKIiu
IMTPOLIECC PEAKIMA
A) peBpallleHHe 3TaHOoJIa B 3TE€H 1) oTmieruieHus
b) nmpeBpamenue 6en3ona B GpomMOeH301 2) mpucoeAMHEHUS
B) npeBpariienrie MeTaHa B XJIOpMETaH 3) 3amereHust
I') mpeBparenre H-IeHTaHa B U30NEHTaH 4) nonuMepu3auu

5) u3omepuzanuu



KonTpoasHnas pabora 2
10 kaace
no teme: «Kucropozaconepxkaiiye opraHuueckue COeIMHEHUs»,

Yacts 1.
1. BemectBo cootBeTcTBytomIee obmieit hopmyne C,(H,O)y, OTHOCHTCS K Kiaccy
a) ampACTUAOB, 0) YIJIEBOAOB,  B) CIIUPTOB ') KAPOOHOBBIX KHUCIIOT
2. BemecTBo, SBIISIFOIIIEECS H30MEPOM MPOTaHAIS:
a) MPOIaHOH, O) MPOMaHOJ  B) MPOIMAHOBAs KUCIOTA ') METUJIALIETaT
3. MeTaHo1 B3aUMOJEHCTBYET C BEIIECTBOM:
a) Boga, 0) ruapoKcu HATPUs B) OPOMOBOIOPO/, T') OKCHJ KAJIBIIHS.
4. I'uapokcu HaTpHUsl B3aUMO/JICUCTBYET C:

a) aTaHoja 0) rmiepuHa B) eHONA I') METaHOJa

5. Peakuus «cepeOpsHOTO 3epKaiay XapakTepHa AJis BellecTBa:
a) YKCyCHast KHCIIOTa, 0) MeTuahOpMHUaT B) 3TAHOI I') METaHAJIA.

6. B cxeme npespamenuii C,H, — x — CH3COOH, BelecTBOM X SIBISETCS:
a)3TaHon  0) sTaHalb B) XJIOPATaH, r) 1,2 nuxnopaTaH.

7. ®opMyina peakTHBa Ul paclio3HaHUs MHOIOATOMHBIX CITUPTOB:

a) Cu(OH),, 0) A2:0 (@mman. p-p)s B) CuO, 1) p-p KMnO;4
8. IIpu neiicTBUM 3TaHOJIA HA MPONAHOBYIO KUCIOTY IMPOUCXOJUT PEAKIINSA:

a) OKUCIICHHsI, O) MPUCOEIMHEHNs  B) HEWTpaidu3alMH, T)3TepuuKanuu.
9. Macca cniuprta, oJIy4€HHOI'O IIpU KaTATUTUYECKOM THAPUPOBAHUU 55 T 3TaHAIIA:

a)55.6r 0)115r B) 57,51 r)673r
10. ®enon He B3aMMOJICHCTBYET € BELIECTBOM, (popMyia KOTOPOro:
A) COy; b) Na; B) Br; I') NaOH
Yacrtp 2

1. YcraHoBUTE COOTBETCTBHE MEXIY MOJIEKYJIIPHOU (HOpPMYIION OpraHuyecKOro
2. BEIECTBAa U KJIACCOM, K KOTOPOMY OHO OTHOCHUTCS

A) 3-meTmiOyTaHaib 1) anmpaeruabt
b) merumyTunar 2) kapOOHOBBIE KUCIOTHI
B) rnunepun 3) mpocTsie 3pUpbI

4) MHOTOQTOMHBIE CIIUPT
2. C KaKMMH U3 NEPEYUCIIEHHBIX BEeUIeCTB Oy1eT B3aUMOIEHCTBOBATh YKCYCHAsl KUCIIOTA!
a) OKCHJ Martus , 0) okcup yriepona (IV),  B) kapOoHat mMaruus,
r) cepedpo, 1) 6pOMOBOIOPOI, e) ruapokcua meau (1)
3. W nnis stunena, u Juig 6eH301a XapaKTepHbI
1) peakus ruagpUpPOBaHUS
2) HaJIM4Ke TOJIBKO TT-CBSI3EH B MOJIEKYIax
3) spz-m6pmmzaum aTOMOB YIJIEPOJIA B MOJIEKYJIax
4) BbICOKasi paCTBOPUMOCTD B BOJIE
5) B3auMoielicTBHE C aMMHAaYHBIM pacTBOpoM okcuja cepedpa (1)
6) ropeHue Ha BO3JlyXe
4. BorurcnuTe Maccy METaJUIMYECKOTO cepedpa, MOIyYEeHHOTO TPU OKHUCICHUH
600 r 40% pacTBOpa MeTaHaJsl aMMHAYHBIM PAaCTBOPOM OKCHJIa cepedpa



KonTpoabnas padora 1
11 kuaacc
1.Homep nepuona B [lepuoanueckoil cucteme onpenensercs:
A. 3apsanom sigpa atoma
b. YuciioM 31eKTpOHOB B HAPYKHOM CJIO€ aTOMa.
B. HucnoM 31EKTPOHHBIX CIOEB B aTOME
I'. UncnoM 31eKTpOHOB B aTOME.
2. ITapa »eMeHTOB, UMEIOIIUX CXOJHOE CTPOCHHUE BHEIIHETO U MPEIBHEIIHETO
SHEPreTUYECKUX YPOBHEM :

A.SucCl b.Beu B B. Kru Xe I"Mou Se
3. p — DIIEMEHTOM SIBJIIETCS:
A. Ckannuil. b. bapuii. B. Mbibsk I'. T'ennii

4. DnexTpoHHas KOH(UTrypauus . . 3d'%s? COOTBETCTBYET JJIEMEHTY:

A. Kanpumro.b. Kpunrony.B.Kagmuro.I'. [luHKy.

5. AM(poTepHBIM THAPOKCUIOM SBJISIETCS BEILIECTBO, (OPMYIIa KOTOPOTIo:

A.Zn(OH), b. Mg(OH), B. Ca(OH), I'. Cr(OH),

6. P 11eMeHTOB, pacloNokKEHHbBIX B IOPSIKE YCHIICHUS METAITIMYECKUX CBOUCTB:
AMg—-Ca-Z7Zn. B.Al-Mg-Ca. B.Sr—Rb-K. I.Ge- Si—Sb.

7.O1eMeHT D ¢ 3JIeKTpOHHOW (opMysoi 1522322p63sz3p63d104sz4p1 oOpa3yercss BBICIIHIA
OKCHJI, COOTBETCTBYIOILUI (popMmyJIe:

A.D,0 b.9,0; B.D0O, .50;3
8. M3oTon kanmplius, B sApe KOTOPOTO COAECPKUTCS 22 HEUTPOHA, 0003HAYAOT:
A.2040Ca B.2042C3 B.2044C8. F.2048Ca

9. YcTaHoBUTE COOTBETCTBUE:

Onemenm: Amomunuit. 1. Kamuii. III. Cenen. IV. Marunuii.

Onexmpounnas opmyna:

A.1s725%2p°3s%3p’ B.1s%2s72p"3s?

B.1 522522p63s23p63d104524p4 r.1 sz2sz3sz3p64s]

Dopmyna gvicuteeo oxcuda: 3,0 2.9,03 3.30 4.90;

@opmyna evicuezo euopokcuoa:a. JOH. 6. 3(OH),. B. 3(OH); r. HyD04

YACTB 2.

10. Ha ocHoBanuu mnonoxxkenus B Ilepuognueckoil cucTeMe paclooKUTE 3JIEMEHTHI:
repMaHui, MBIIIBAK, cepa, ¢ochop — B MOpAAKE YObIBAaHHMS OKUCIUTEIBHBIX CBOMCTB.
OObscHUTE OTBET.

11. Kak 1 nouemy B [leprnoaudeckoii cucteMe U3MEHSIFOTCS METAJUIMYECKNE CBOMCTBA?

A. B npegenax nepuona.

b. B npenenax riaBHOM MOATPYIIIIBL.

12. CocraBbTe O3NEKTPOHHYIO (OpMYyILy »dJeMeHTa ¢ MNOpAaKoBbIM HomepoM 30 B
Ilepnoauueckoit cucteme. Crenaiite BbIBOA O MPUHAIIEKHOCTH 3TOTO JJIEMEHTA K METaJlJIaM
WM HeMeTa/ulaM. 3anuuinuTe (opMysbl €ro BBICIIErO OKCHIA U THAPOKCUAA, YKAKHUTE HUX
Xapakrep.

13. Kakue xuMH4YeCKHE CBOMCTBA XapaKTEPHBI ISl BBICHIETO0 OKCHIA AJIEMEHTA 3-TO MepUuo/ia,
riaBHoM noarpynnsl VI rpynmsl Ilepuoanueckoit cuctemsl? OTBET NOATBEPANUTE, HANMCaB
YPaBHEHUs pEaKIIHil.



14.13 ipeiyio;KeHHOTO MEePEYHs BEIECTB BHIOEPHUTE /1Ba BEUIECTBA, B KOTOPHIX MPUCYTCTBYET
KOBAJICHTHAsI HETIOJISIpHAs CBsA3b (2 Oasna)
1) ammuax 2) xaop 3) KuCIOpOI 4) Bona 5) metan

KonTtpouabnas pa6ora Ne 2

11 k.
Yacrts 1
1. Dnementy Hemetamty 4-ro nepuona [ICX3 cooTBeTCTBYET AIEKTpOHHAS hopMya:
a) 1s%2s%2p®3s%3p°3d'%4s’ B) 15°2s%2p°3s*3p®3d'%4s? 4p’
6) 1s*2s2p°3s*3p°4s! r) 15%28%2p°3s!
2. DnekTpoHHas (hopmyIia HOHA Cephl S™
a) 1s°2s%2p®3s%3p° 6) 1s*2s™2p° B) 1s72s%2p®3s’ r) 1s%2s%2p’
3. [TocTOSIHHYIO CTETICHb OKUCIICHHS B COSTMHCHUSX MPOSIBIISICT:
a) cepa 0) drop B) yIJIepoJI T') a30T
4. TIpocToe BEmecTBO — a30T — MOXKET SIBISATHCS:
a) TOJIbKO BOCCTaHOBUTEJIEM B) TOJIBKO OKHCITUTENIEM

0) OKHCIHUTEIEM U BOCCTAHOBUTEIIEM
! 6 . .QO o
5. Cxema npespamennii ST —S™—S" npexncrapnger cob0i MPOLECCH:

a) BOCCTaHOBJICHUS B) OKHCJICHUS

0) okucnenus (1), BoccraHoBieHus (2) r) BocctanoBiieHus( 1), okucienusi(2)
6. BoccTanoBuTenbHBIE CBOICTBA B pAAy XUMHUEcKUX 351eMeHToB: O — N — C — B:

a ) U3MEHSIOTCS IEPUOTUYECKH 0) HE U3MEHSIOTCS B) 0CJIa0EBAIOT T)
YCHITUBAIOTCS

a) III0K03a U PpyKTO3a B) BOJIa M YTJICKHCIIBIH ra3

0) TJII0KO3a U ATaHOJ T') BOJA, TAHOJ U YTIEKUCIBIN Ta

7. A30T B3aMMOJIEHCTBYET € KaX/IbIM BEIIECTBOM I'PYIIIIBL:
a) BOJIOPO/I, KHUCTIOPO/, KaJIbITHIl

0) KUCIIOpOJI, YKCyCHasi KUCIIOTa, BOJA

B) okcun yriaepoaa (IV), runpokeun kamusi, Opom

I') cepa, 3TaHOJ, COJIsIHAs KUCIIO0Ta

8. KucnotHble CBOMCTBA OKCUJIOB YCHIIUBAIOTCS B PAIY:

a) 802—8603—A205—B203 B) BI‘zO7-SOz—P205—Si02
6) LizO-BeO-BQO3-C02 F) C02 —B203-B60-Li20
Yacrtp 2
9. Hanummre YPaBHCHUA peaKLIHfI, C IOMOMIBIO KOTOPBIX MOXKHO OCYHICCTBUTD CICAYIOIINE
IIPEBpAIICHUA:
Fe — FeCl, — FeCl; — Fe(OH) 3
T !
————————————————————————————— F62 O;

10. O6wem Bogopoaa (H. y.), BEIACISIONIETOCS TIPH B3aUMOJICHCTBHH CEPHOM KUCTOTHI ¢ 10 T
&Kelesa, cosiepkamniero 5% mnpumecu, paBeH I
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

OcHoBHas JATEpPATYpa

Xumus. 10 kimacc. ba3oBeiii ypoBeHb: yueO. sl 00meo0pa3oBaTebHBIX YUPEHKIACHUNA /
O.C.I'abpuensiH. — 2-e u3f., crepeoturn. — M.: [lpoda, 2018.

Xumus 11 knace. ba3ossrii ypoenb: yaeonuk / O.C. ['abpuensH. — 5-e u3n., crepeoTurr. —
M.: Ipocda, 2018.
JlonmosIHUTENbHAS JIUTEPATYPA
6. I'munka H.JI. O6mas xumus: yaebnoe nocodue / H.JL. I'munka. — M3a. crep. — M.: Knopyc,
2016.
7. I'munka H. JI., PabunoBuu B. A., Pyouna X. M. 3agauu u ynpaxxHeHHs 110 00IIeld XUMUH.
—2002.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

CD «Heoprannueckass XMMHUs», U31ATEIbCTBO «Y UUTEIb)
CD «Opranudeckasi XuMus», U3JaTEIbCTBO «Y YUTEIbY
CD «O06m1ast XuMHs», H3JJaTeIIbCTBO «Y UUTEIIb)
CD «XuMus 3JIEMEHTOB», U34aTEIBCTBO «Y UUTEIIbY)
Xumus. [Ipocemenne «Heopranudeckas xumusy,. 11 kmacc. (Ha 2-X TUCKax)
Xummus (8-11 kmacc). Bupryansnas nabopatopust (yaeOHOE 2JIEKTPOHHOE U3/IaHNE)
CD «Xumus 8-11 xmacc», bubnuoreka 37eKTPOHHBIX HATTISIAHBIX TOCOOHIA.
CD Camoyuutens «Xumus s Beex» (8-11 krmacc)
CD «Xumus B mikosie. MUHEpaabHbIE BEMIECTBAY, FJIEKTPOHHBIE TECTHI.
. CD «Xumus 8 xmaccy, 3NeKTpoHHOe yueOHoe u3nanue Jpoda, MynbTuMeTuitHOe
npuioxenne kK YMK «Xumus 11 kimace»

11. CD «Tpenaxkep Mo XUMHHU, TECTHI Il IOATOTOBKHU K SK3aMEHaM», 2 IIT.
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