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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpEHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO o01ero
oopazoBanusi(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPaMMbI, H
OCHOBHBIX TONOXkeHu «CTparerum pa3BUTHS BocOUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriyOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11  kmaccos.
N3yuenue mpeamera, pealMdyeMoe B YCIOBUAX JUDPepeHITMPOBAHHOTO,
npoduibHOrO 0O0y4YeHUs, MPU3BAHO OOecneunuTh 00I11e00pa3oBaTEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaldyd UX K ObICTPO MEHSIOUIUMCS YCJIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3alusax NpodeccCuOHaTbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IMOIy4aeT
NoApOOHYI0O  HHTEpIpETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATarOIIUMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIIOBJICHHOCTH IIeJeH, Coaep KaHusl,
pe3ysbTaToB OOydYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpod oOecrneynBaeT
MOJIyYEeHHUE TPEACTaBICHUS O IENAX, COACp)KaHWHU, OOIIeH cTpareruu
OoOy4eHHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeieSICHHe: TPHUHIIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEILHOCTH
U3y4YeHHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX W KAaYECTBEHHBIX €TO
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arrectaniii B (OpME E€IUHOT0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUEHUS XUMUU:



e YCTAaHaBIMBAaET MHBAPHAHTHOE MPEAMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHIEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesieHue W CTPYKTYpHUPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMPUMEPHOE paclpeliejieHue y4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIPOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (MMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OOydYarolmerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYYeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOILIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«XUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHaTUBHOM COCTaBIISAIOILEH,
KOTOpasi JOJKHA OIpPEeNessThCsl B COOTBETCTBUM C HANpaBlI€HHUEM KOHKPETHOI'O
npoduiis 00y4ueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYECHUU TIPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHUCTEME
nudepeHnpoBaHHOTO OO0yUYEHHsI Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHUs
XUMHSI Ha YPOBHE YIUIYOJEHHOTO W3Y4YEHMs] HANpaBJIEH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHMs B paMKaX M3yYEHUsS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toil CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduib
oOy4eHMsI, B TOM YUCJIE C IEPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XMMHUYECKOTO
oOpa3oBaHUs B OpTaHU3AIUAX MTPOPECCHOHATIBEHOTO 00pa3oBanus. Hapsamy ¢ atum,
B cBete TpeboBanuii ®I'OC COO Kk miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alMKd y4eOHOTo TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YriIyOJIEHHOTO H3y4deHHs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel TosokeHuss GI'OC COO o paznmuuusx 0a30BOro u yriyoJIEHHOTO
YPOBHEM U3yUYeHUs MpEeAMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpPENeIEHHOE TEOPETHYECKOE OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHMs MpeaMera oOecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEACTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. WM3ydenue mnepuogmueckoro 3akoHa u llepuommueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHsS] MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  JomnojHseTcs  (GOpMUpPOBAHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrcs 0co00e BHUMAaHHUE BOIIPOCcaM 00 3JEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIMil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo poduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTrep [OMOJHEHUH K oOumel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUe OyayT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeJMeTa B JIaHHOM Cllyyae akleHT OyJeT caeilaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAsE Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



MAacCbl W JHEPruH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIU3a, MPEACTABICHUA O
CTPOEHHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B cCoAepKaHWM TMpeaMeTa ISl KIAacCOB XHMHUKO-
Ouonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHHUS  XMUMHYECKOW  OpraHM3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOIAT, K TMpPUMEpYy, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUNOUABI, OCJIKH, YTIEBOAbI, HYKICHHOBBIC
KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIaCCOB OpPraHUYECKUX BEIIECTB CIIY’KAaT OCHOBOM MJISI HM3Yy4ECHUS
CYITHOCTH TPOIeCcCOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHUN HM3y4eHHE NpeaMera «XHUMHUsDH Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIPEJAMETAMU, BXOSAIIMMH B COCTaB
npeaMeTHbIX obnactell «EcTecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun ydyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeii MePBOCTENEHHON 3HAUYUMOCTH SABJSETCA (OPMUPOBAHUE OCHOB
HAyKM XUMHUHU Kak oO0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTYphl. Pemienue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHS TMpeAMeTa Mpeanosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylieil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEUICHUU  MpobdiieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIHMIMHBI, CO3JJaHUN HOBBIX MAaT€pHUaIOB, HOBbIX UICTOYHUKOB YHEPTUH, B
o0ecreueHUn PaIMOHAIBHOTO MPUPOJONOJIb30BaHMs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyJIbTYphl YEIOBEKA, a TAKKE DKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM cpeie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIMX B OCHOBE XHMHUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (HyHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TEOPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJISIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX PEAKLHH, O



XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCHEPCHBIX CUCTEMax, 00 00IuX
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJCTBA;

dbopmupoBanue y oOy4arommxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KIIFOUEBBIX MJIEH W TPOOJEM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pelIeHus MpoOIeM, CBA3aHHBIX C XUMHUEH, TPOrHO3UPOBAHMUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M TMPOU3BOACTBEHHOHN J1€ATEILHOCTH YEJOBEKa, CBA3AHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEILECTB;

yrayOjieHne  MpEeACTABICHMM O  HAy4yHbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
IPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHON KU3HU.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATENBHBIX M PAa3BUBAOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBbl CPEIHEro oOuiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyOJEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUeE 1NN U 331a4H, KakK:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTH SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEecCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIIUTAaHUI0O  HA  OCHOBE  YCBOCHWUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKUX
crocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpPa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MpodecCuoHaIbHON U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMHpoBaHWEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKON JIeSITEILHOCTH.

OO61iee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAeNIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOXKHOCTM aToMa yriaepoja. XHMHYECKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Turbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). THUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpoiHasi cBs3b. CocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, Hykjiaeopuie u
anexkTpodue.

Teopuss cTpoeHMsi opraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe AQPEKTH B MOJIEKyIaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIN
Y ME30MEpPHBIN 3P PEeKThI).

[IpeacraBnenne o kKinaccupUKAMK OpraHuyeckux BeniecTB. lloHaTne o
dbynkunonanasHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajiaMH Ha UX
OCHOBE, OMbBITHl MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENCH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01Ias popMyia, HOMEHKIIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTanel yriaepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KpEKUHra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTAaH, UKJIOreKcaH) HUKIoankaHoB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN alKEHOB, Sp*-
rudpuan3aIys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMH IMPUCOEAVHEHMS, 3aMEIIEHUS B O-MOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMEpU3aUuUd U OokucieHud. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JABOWHYIO CBsI3b. CrOCOOBI MOMyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrToCOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKHHOB, Sp-
ruOpuan3aiys aTOMHBIX opOuTanei yriepoaa. dusmyeckne CBOWCTBA aJKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs, JUMEpU3aluud U
TpUMEpPH3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue yrieBoJoponabl (apeHsl). ['oMomornueckuid psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKLMU 3aMEIICHUS B O€H30JIbHOM KOJIBLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKThl €ro nepepadorku. CrocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B POMBIIIIIICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTeHIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakiuu
3aMEIIeHUs TajJoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYITY, [THAHOTPYIIIIY,
aMmuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wIEnNoud. B3auMoaencTBUEe MUTraJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
IToustue 0 METaJIJIOOPTaHUYECKUX COEIUHECHUAX. Hcnons3oBaHue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TIPU CHHTE3E
OpraHUYeCKHUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHs] BEIIECTB M HUX MPEBPAlllCHUMN:
u3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), Kau€CTBEHHBIX
peakIuii yrieBOAOpOJ0B Pa3IMYHBIX KJIacCOB (0OecIBeUMBAHUE OPOMHOW WIIH
HMOJIHOM BOJIbl, pacTBOpa MEpMaHraHaTa Kajus, B3aUMOJICHCTBUE allCTUJIICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJAOpPOJa B OPraHUYECKUX BEIIECTBax, IOJIYyYCHHE OTUJIEHA W
M3YYEHHUE €ro CBOMCTB, O3HaKoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd IUTaCTMAcC, KaydyKOB M PE3MHBI, MOJICIIMPOBAHUE MOJICKYI
YIJIEBOJOPO/IOB U TaJOT€HIIPOU3BOAHBIX YII€BOI0POIOB.

Kucsopoacoaep:kamniue oprannyeckue coeIMHeHHsI.

[Ipenenvubie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpE
MeTaHOoJla W JTaHoyia). ['oMojormueckuii psa, obmas GopMymna, H30OMEpHs,
HOMEHKJIaTypa ®  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIUPTOB. BoOJOpOJHBIC CBA3M MEXIYy MOJEKYJaMu CIOUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M denoBeka. CrnocoObl MOJYyYECHUS M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — STWICHIVIMKOAb W TiULEepuH. Duszndeckue wu
XMMHUYECKHE CBOMCTBA: pPEaKIIMU 3aMEICHHSI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
M HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peakluss Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm denoBeka. CrnocoObl TOJMyYeHHS W TMPUMEHEHUE
MHOTOAQTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOTO sypa. duszmdeckue cBoicTBa (PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gpenomna. GenonpopmaabaeTHaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nyecKue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHME  CBOICTBA  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alibJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOAHBIE CBS3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepUUKANM, PEAKUUU C YYaCTHUEM YIJIEBOJOPOIHOIO paaMKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroodpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAs, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObl OTyYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3NYECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. CtpoeHue, puU3ndecKkue 1 XUMUYECKHE CBOICTBA KUPOB: THIIPOJIU3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIUX OCTATKU
HEIpeeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBogaoB (MOHO-, TU-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA M HaxoxAeHHE B npupoje. PoTOCHUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
Ipynn, COUPTOBOE W MOJIOYHOKHCIOE OpoxeHue. lIpuMmeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIIKMEe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ maponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuabl: kpaxmal,
IJIMKOTEH W 1eiumono3a. CTpoeHue MaKpoMOJIEKYJl Kpaxmaja, TJIMKOTeHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe 3PHUpoB LeiToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJBJIETU] HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaiusl (BO3MOKHO HCIOJb30BaHHUE
BUJICOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaummonerncrBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHI. ClIOXKHBIE ADUPBD».

A3oTcoaep:xaliye OpraHuvecKue coeJUHeHUsl.

AMHHBI — OpraHMYecKue MPOU3BOJAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUIecKue ¥ apoOMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmonekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYEeCcKue
cBOICTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHWiInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anudarnueckux aMuHOB. llonydeHue aHWIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEeICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3NYecKkue CBOWCTBA AMUHOKHCIOT.
XHWMHYECKME CBOMCTBAa AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYECKUX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBa OEJIKOB: TUAPOIU3, ACHATypauus,
KAueCTBEHHbIC PEaKLMU Ha OCNIKH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB M MX NPEBPALICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaius OENKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHn4YecKue COCAUHEHUS» U «Pacro3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALNN, CPEIHAS MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHHN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaar). Y THin3aius u nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CIEIHUAIBHOTO Ha3HA4YECHUS (Tepion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEpUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEIUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WUIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE JOJIM BBIXOJIa MPOAYKTAa PEAKIUH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®dusuka: Marepus, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, Tel0, OO0OBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpPOTPO(HBIA TUIl NMUTaHUS, OpPOKEHHE,



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

["eorpadust: mone3Hple HCKOMAEMbIE, TOILTUBO.

TexHomoOrUs: TUINEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX M CHHTETHUECKIX BOJOKOH.

11 KIJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIIA. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMU4eCKuX 3JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpezneneHue HIEKTPOHOB TIO ATOMHBIM — OpOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB NEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>KJIIEHHOM COCTOSIHUH, JJICKTPOHHBbIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATENBHOCTb.

Ilepunonnueckuit 3akoH u Ileproanueckas cucreMa XUMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOAUUECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XAMUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
MNPOCTBIX M CJIOXHBIX BEIIECTB IO TIpydnaM ¢ IepuojaM. J3JHAYECHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIBI XMMHYECKOM CBSI3U: KOBAJIECHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IJuHa CBs3U. [1osIpHOCTD, HATIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoNeKyIIpHbIE B3aUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMEpe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJISAPHOTO  CTPOEHHUs.  THIBI
KPUCTALUTUYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUATBLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKONH W OpPraHUYEeCKOM
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILCHUSA
DHEPIuM MPU XUMUYECKUX peakiusix. TermaoBbie 23 (HEKThl XUMUYECKUX PEaKIU.
TepMoXuUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakIuu, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (haKTOpPOB.
['omoreHHbIE U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

O6paTuMble 1 HeoOpaTUMBbIEC peaKlMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas jaucconuanusi. CuibHble U claOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIJIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB U X MPEBpaIlCHUI:
pa3ioKEHHE TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalM3aTopa, MOMIEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIINii HOHHOTO OOMEHa, OnpeieNieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYEHUE BIIMSHUS PaA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW PEAKIUU M TOJIOKEHUE XUMUUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINUS HEMETAIIOB (Ha MpUMEpPE KUCIOpOAa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMd M HEMEeTaUlaMU, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B Mmpupoje, CIOCOObI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAopobl. BaxkHeue KUCIOPOACOACpIKAIIIE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHre raJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucinopoaa. @U3NYECKHEe U XUMHUYECKHME CBOMCTBA M IPUMEHEHHUE KHUCIOpOAA U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpOAE, CIOCOObI TMOJY4YECHUS, (PU3NUYECKHE U
xummudeckue cBoicTBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
cepol(VI). CepHucrtass u cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOICTB
cepHoU KucioTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3MUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMmeneHue a3ora
Y €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4YeHUs, (PU3NUECKue U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
®duznyeckue W XHMHYECKHME CBOWMCTBA MPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé€
COJM. AKTHBUPOBAaHHBIA yroisb, aacopOuus. dymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMy4eHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeneHue kpeMHus U ero coeAnHeHuil. CTEKII0, €ro NoJy4yeHne, BUIbl CTEKIIA.

[Tonoxenne meTtamioB B [leproandeckoil cucteMe XUMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0YEK aToMOB MeTauioB. OOmue
¢uznueckue cBoicTBa MeTaioB. llpuMeHeHue MeTamwsioB B OBITY UM TEXHHKE.
CrmuiaBel METAIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHud  MetauioB.  OOIue  crnocoObl
MTOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHS, MUPOMETAJLTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3un MeramioB. CnocoObl 3allUMTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX OdieMeHToB. Hatpuil u kanuii: mnomydeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

OO6mast xapaktepuctuka MmetaioB IIA-rpymmer [lepuogudeckoit cucTemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyuyeHue, (u3nuecKkue u
XUMHUYECKHUE CBOMCTBA, INPUMEHEHHE NPOCTHIX BEIIECTB M HX COCIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHU: noydeHue, pu3sndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIAa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILUIEKCHI aTFOMUHHUS.

OOmasi xapakTepucThka MeTauioB MoO0o4HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbl XUMHUECKUX AJIIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, UX
OKHUCIIUTEINIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Pu3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJIe3a U €ro coeaquHeHnil. OKCupl,
ruapokcusl U conu xxeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xKene3a
Y €r0 CIUIaBOB.

Ou3nyYeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHenue
LIMHKA U €T0 COCUHEHUM.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB M HUX MPEBpAIICHUI:
M3yueHHe OoOpaslloB HEMETAJIOB, FOpeHue cephl, gocdopa, xkene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUleKIMM «MeTauibl M CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO HCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
LIEI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKHE aHUOHBI, KATUOH BOJIOPO/IA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THJIPOKCUIOB AIIOMUHUSA MU LHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U MX COEAUHEHUSN,
«Mertaibl TIaBHBIX TOArPYNID», «MeTamibl HOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yeioBedecTBa. [lonsTue
O HAyyHbIX METOJAax IIO3HAHHWS MW METOAOJOTMH HAYyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIHUIIBI OpraHU3alMi XUMHYECKOr0 TPOU3BOACTBA. I [poMBIIIEHHBIE
CIOCOOBI MOMYYEHUsI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblIliieHHbIE CITOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpepl M €ro IOCIEICTBUS.
Poub xumuu B 0O6ecrieyeHuH SHEPreTHIeCcKor Oe30MacHOCTH.

XuMHsi ® 340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



X¥UMUsS TIHIIA: OCHOBHBIC KOMIIOHCHTBI, IHIIEBBIC M00aBKku. Poib XumMum B
oOecIieuyeHnH TUIIEBO 0€301TaCHOCTH.

Kocmernueckne u napdromepHbsie cpeiactBa. beitoBas xumwus. [IpaBuia
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHasibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl AJ1s 2IeKTpOHUKH. HaHOTeXHOIOT U Y.

Pacuérnrbie 3ana4n.

Pacuétpl: Maccel BemiecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMU BEIISCTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJAYKTOB PEAKIIMHM, €CIU OJHO U3
BEILIECTB MMEET IpUMEecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlIHUM, €CIM OJHO M3 BEIIECTB [JAaHO B BHJIE PACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJA © MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpPE, JOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3YyYeHHM oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCylIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeMeTax €CTeCTBEHHO-HAYYHOTO IMKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, Kjaccu(uKalus, NepuoguIHOCTb, HAOIIO/ICHHE,
HM3MEpEHHE, IKCIIEPUMEHT, MO/1€J1b, MOJICTIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
(dbuznyecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onochepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOMAEMbIe, TOTUIMBRO,
pPECYPCHL.

TexHonorus: XUMHUYECKass MPOMBIIIIEHHOCTh, METAJLTyprusi, CTPOUTEIbHbIC
MaTepHuabl, CEIbCKOX035MCTBEHHOE MPOU3BOJICTBO, MUIIEBAs IPOMBIIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MATCPpHAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mmero oOpa3oBaHMsI BBIJICICHBI CJHEIYIOIMINE COCTABJSIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHUI0; HAIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMIpaBWJIaMUd W HOPMamMu [OBEJACHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh LIEJU U CTPOUTH
JKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaTbl OCBOEHUA IMpeaAMeTa «XUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIbITA [O3HABATEIBHOM W TPAKTUYECKON JEATEIbHOCTH
OOy4YaroIMXxcs B MPOLECCE peATU3ALMK 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHUSA MNpPEAMETAa «XHUMHSI»  OTPAKAOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKOM JEeATEIbHOCTH
oOyuyaroluxcs B MPOIECCEe pean3alliid 00pa30BaTENbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHUS K 3aKOHY U ITPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW [JEATEIIBHOCTH IMPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHWN y4e€OHBIX M MO3HABATEJIbHBIX 3a/1a4, BINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W MPUHUMATh MOTHBBI, HaMEpEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3JIMYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LICHHOCTHOIO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUI0
OTE€UYECTBEHHON XMMUH;

YB@XEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



UHTEpECAa M [03HABAaTEIbHBIX MOTHUBOB B IOJYYEHUU M TMOCIEAYIOIIEM
aHanm3ze MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUsI, 3TUYECKOTO NTOBEACHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHUE M IIOCTYIIKM CBOMX TOBApHILEH C
NO3ULUK HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popMmupoBaHuUs KYJIbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (HU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOntoIeHnss TpaBui O€30MacHOro OOpalleHusi C BEUIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPABWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJCH;

OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TpyA0BOro BOCIIUTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIE0BATEIbCKOM
NESATEeTbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEesATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HAMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPAKTHUECKOMY M3YUYEHMIO MPOQPECCHI pa3auyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU I€ATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHIYaJIbHOW TPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJI€CO00PA3HOT0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMaHHUA TJI00AJBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIlMOHATIEHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIHON cpenie, YMEHHs] TPOTrHO3UPOBATH HEOJATOMPUSITHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHMKAaTUBHOM M COLMAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CIeUUPUKA XUMHUM KakK HayKd, OCO3HaHUs €€ poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPECTaBICHUS] 00 OKpYXKAlollleM MHUpE KaK O €IUHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOITHOTO PaBHOBECHS,

yOSXKIEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMMHH JJII COBPEMEHHOMU
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, B PEUICHUM TJI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00ECIICYCHUN
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIBh30BaTh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMEIOUIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATEILCKOM eI TEIbHOCTH;

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

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



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oo0pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHHUKATHUBHEIE,

PErYJISTUBHBIE), 00ecIreynBaroIIne (dbopmupoBaHue (GYHKITMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvdecKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LENU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUs OTJAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIAacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

YCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJIeHHS (MHAYKTUBHbBIC, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BBIBOABI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XUMUU CUMBOJUYECKHE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATE MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHX 3a]ady,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEaKLHnii;

dbopMynIupoBaTh LIETH U 331a4U UCCIICIOBAHUS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000LIEHHS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 33Jay, IPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX MHpopMaluu (HaAy4dHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJEp)KaHus, CIpPaBOYHBIE IOCOOuS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHJIOB U (HOpM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

(GbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU MOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KadecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNpUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAThL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:



3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CYH(H3€MOﬁ TCMBI B XO0A€C AHaJIora W/ uam
AUCKYCCHUH, BBICKA3bIBATb UACH, (I)OpMYJ'II/IPOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNATh C MpE3CHTAlMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKON PabOThI MO HCCIETOBAHUIO CBOKCTB
M3y4aeMbIX BEUIECTB, peaju3aluid yueOHOro NpoeKTa, U PopMyIUpPOBATH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTb, ONpeAeisas €€ ILeNM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX M HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA Ccroco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl 10 XUMUU Ha YIiyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PE3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKON U



MIUIIEBO 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PaLOHAJIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIECH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJTHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraf0IIMe MOHATUS — XUMHYECKHUH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuueckas,
ONTUYECKas), HM30MEPHI, TOMOJOTUYECKUA PpsAJl, TOMOJIOTH, YTIEBOIAOPOJIBbI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHHUS OPTaHUYECKHX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaleHUs] DHEPrUM TP XUMHUYECKUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHMUSI, JICKAIIHE B OCHOBE
MOHWMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIuil, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U 0O€30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  4eJOoBeKa, OOIMWX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOIIA, TTepepadboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEpHbIC MPU3HAKU TOHSATHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMI;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUYEeCKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHS] XUMHUYECKUX PEAKIM M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OallaHca »dATUX peakIMii, peaknuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BELIECTB JJI WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTAaHABIHMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMATUYECKOMN
Homenknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (eHOoN, (QopManblerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTSATh BUJ XHMHUYECKOH CBSI3M B
OpPraHUYECKUX COCJIMHEHMSX (KOBAJICHTHAas M MOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMECHOB,
QJIKUHOB, apPOMAaTHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, AaJbJECTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYHD  CBSI3b  MEXKAY HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C MCIOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TMOATBEPKIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOTO BIUSHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHNE TPOIYKTOB NIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUHU, MOJICIIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSThH 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE orneparuu
MBICTIUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIECACTBEHHBIX CBA3EH — IS U3Yy4CHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHH: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUU C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUPAa,
MCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

chOpPMHUPOBAHHOCTh YMEHMM: TMPOBOJUTH PacCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIHUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMUYECKOU
dbopMyIibl BElIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATM3UPOBATH U OIEHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepaboTKOn
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JUISl IPUHSTUSI TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN JKCIEPUMEHT (MOJy4YeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpalieHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIAThH B pa3IudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHUYECKH I1eJIeCO00Pa3HOT0 TMOBEJACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKAroUen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, HTEpHET U apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(}OpMaIuio, nepepadbareiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOMW y4eOHOI 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmas w HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUualbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOIBI, O MECT€ U 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIlMOHAIBHOIO MPUPOJIOINOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEed KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTUYECKM OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHYCCKMX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

U30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTANI, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS AIIEKTPOIUTHUYECKON NUCCOIMUAINU, TEPUOTUYECKUN
3akoH J[.1. Menneneesa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKallue€é B OCHOBE IOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XUMHYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JNEATCIBHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKHUX  pEaKLUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHKS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh ~ YMEHHUMN:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUU 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHUU JJIsl KJlacCU(pUKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHMS PACKPBIBATh CMBICI IEPHUOIMYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX JJIEMEHTOB II€PBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembr .M.  MenaeneeBa,  UCHOJB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE M BO30YXIEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm u rpymnnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKUUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHHSI CKOPOCTH XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOpPMHPOBAHHOCTh yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHaka,
oOlue HayyHble MPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; 11€J1€CO000pPa3HOCTh
MPUMEHEHUSI HEOPTaHUYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHI: C UCIOJIb30BAaHUEM
MOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPALWs;
MaccChl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AUCCOIMAIMU, Macchl (00bE€Ma, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIESCTBA WUIM JJAHO B M30BITKE
(MMeeT TpUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JKCMEpUMEHT  (NPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEIECICHHE
Cpeabl PacTBOPOB BEILIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertaey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOTO OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBanueM, (HOpMyIupOBaTh Iedb HMCCIIENOBAaHUS, TMPEJCTABISATh B
paznu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJb30BAHUS XUMHUYECKOM
nocyoil u j1abopaTopHbIM O00OpyJOBaHWEM, OOpaIleHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [IJIK;

c(OpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hast U yueOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMaluu, UHTEepHET U Apyrue), KpUTHUECKU
aHaJIM3UPOBATh XUMUUYECKYI0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON y4eOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie — Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8
bytneposa
Hroro no pazgeny 8
Pa3nen 2. YraeBonopoabt
)1 [IpenenbHbIE YTIEBOJOPOIBI — aJKaHBI, 5
LUKJIOAJIKAHbI
29 HenpenenbHbie yraeBogOpOIbL: aTKEHbI, 14 |
aJIKaINEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBoa0pobl (apeHbl) 8
54 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB M MX 4
nepepaboTka
2.5 l"asloreHnIpon3BOAHBIE YTIEBOAOPOIOB 4 1
Wroro no pazmeny 35
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Cruptsel. Oenon 11 1
39 KapOoHumnbpHbIE COSTUHEHUS: allbIETU/IBI U )1 1
keToHbl. KapOoHOBBIE KUCTOTHL. CIOKHBIE




s¢upsl. XKupsr

3.3 VriaeBonasl 9
Hroro no pazneny 41
Pa3znea 4. A3oTconeprkaimye opraHudecKkue coe{uHeHust

4.1 ‘ Amunbsl. AMUHOKHUCIIOTEL. benku 12
Wroro no pazneny 12
Pa3zgea S. BoicokoMoJieKky/IsIpHbIe COeIMHEHUS

5.1 ‘ BricokoMonekynsipHble COSIMHEHHS 6
Hroro nio pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnbsie IIpakruueckue (wipp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Teopernueckue 0CHOBBI XUMUH
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepnonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOroo0Opasue 1 |
' BEIECTB
1.3 XUMHYECKUE PEAKIINU 19 1 3
Hroro no pazgeny 39
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Hemeramibt 31 1 3
2.2 Metanst 23 1
Hroro no pazgeny 54
Pa3znen 3. Xumus u Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa yriiepoa
(ocHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepo/ia

Hpe,I[MCT K1 3HAYCHUC OpFaHH‘ICCKOﬁ
XHUMHUHU, ITPCACTABICHUEC O MHOFOO6paSI/II/I
OPraHu4YCCKux COG,Z[I/IHCHI/Iﬁ

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coenuHEeHUsIX. MexaHu3Mbl 00pa30BaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3el

01.09.2023

04.09.2023

06.09.2023

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuit A. M. byrneposa

08.09.2023

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsA. DIEKTPOHHBIE

3¢ (exTs B MOJIEKYJIaX OPraHnYeCcKUX
COEeTMHEHNN

11.09.2023

[IpencraBnenue o knaccuukanuu u
cucremaruueckas Homenkiarypa (IUPAC)
OpraHWYECKHUX BEIIECTB

Knaccudukanus peakuuii B opraHn4eckoi
XUMHUU

13.09.2023

13.09.2023




Cucremarusanus U 0000ILIEHUE 3HAHUN 1O
TEME

15.09.2023

AJIKaHBI: TOMOJIOTUYECKHUIA PsiJl, 001as
dbopmyna, HOMEHKIATypa U U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

18.09.2023

10

11

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB
HaxoxxaeHnue ankaHoB B IIpupoac.

CriocoOsbl MMOJIYy4YCHHA U IPUMCECHCHUC
AJIKaHOB

20.09.2023

22.09.2023

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB,
CHOCOOBI IOJYYCHHUS U IPUMECHEHUE

25.09.2023

13

14

15

Pemenne pacy€THbIX 3a/1a4 HA
orpeziesieHue MOJIEKYIIpHOU (HopMyIIbI
OpPraHUYEeCKOro BEIECTBA I10 MACCOBBIM
JI0JIAIM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CrpyKTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKCHOB

duzndeckre U XUMHUYECKIE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

27.09.2023

29.09.2023

02.10.2023




Crioco0bI nostyueHust 1 IpUMEHEHNE

16
AJIKEHOB 04.10.2023
[IpakTuueckas padora Ne 1 mo reme
17 "ITomydyeHue dTUIIEHA U U3YUEHUE €TI0
o a " 7 06.10.2023
CBOICTB
Pemenue pacuéTHbBIX 337249 Ha
18 onperecHue MOIEKYIIPHON (hOpMYIIBI
pedl YIAPHOH opMy 09.10.2023
OpPTraHUYECKOTO BEIECTBA
AJnKaueHbl: CONPsHKEHHBIC,
19 W30JIMPOBAHHLIC, KYMYJIHMPOBAHHbIC.
P yMyIHp 11.10.2023
OCco0CHHOCTH DJIEKTPOHHOTO CTPOCHUS
20 XHUMHUYECKUE CBOMNCTBA CONPSIKEHHBIX
IVEHOB 13.10.2023
)1 CrniocoObl Mosy4eHus U NpUMeHEeHue
AIKAINEHOB 16.10.2023
AJKUHBI: TOMOJIOTHYECKHA psijl, oOmias
dbopMyna, HOMEHKIATypa, SJEKTPOHHOE U
22
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, 18.10.2023
¢duznyeckue cBoicTBa
23 XUMHUYECKHE CBOMCTBA aJIKMHOB
20.10.2023
24 KauecTBeHHLIE peaKIInK Ha TPOUHYIO CBSI3b
peartt POHHYIO 23.10.2023
)5 CriocoOsbI MoTy4eHus U IpUMEHEHUE
AITKAHOB 25.10.2023
Pemienue 3agau: pacu€Tsl 0 ypaBHEHUIO
26 .
XUMHYECKON PEaKINU 27.10.2023
27 Cucremarusanys 1 0000IeHNE 3HAHUI 110




TEMC

06.11.2023

28

ApeHBI: TOMOJIOTHYECKUHN Psifl, 00Ias
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII
OCH30J1a ¥ TOTyoJIa, UX (PU3HUECKUE
CBOMCTBaA

08.11.2023

29

30

XHUMHUYECKHE CBOMCTBA ApPCHOB: p€aKIIUuH
3aMCIICHUA

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UH
MPUCOCAMHECHHUS, OKUCIICHHE TOMOJIOTOB
OeH3oJa

10.11.2023

13.11.2023

31

Oco0eHHOCTH XUMUYECKUX CBOUCTB
CTHpOJIA

15.11.2023

32

33

34

Pemenne pacy€THbIX 3a1a4 HA
OIIpEIEIEHUE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT0 BEIIECTBA

CriocoObI nostyyeHus 1 IpUMEHEHNe
apeHOB

I'eneTndeckas CBI3b MEKIY pa3INYHBIMU
KJIACCaMHU YIJIEBOJOPOIOB

17.11.2023

20.11.2023

24.11.2023

35

Pacu€tel o ypaBHEHUSM XUMHUECKUAX
peakmmii. CuctemaTusamus 1 00001eHne
3HAaHWUH 110 TEME

27.11.2023

36

37

[Ipupoanstii ra3. IlonytHsle HedTAHBIE
rasbl

KaMeHHBIH yroyib U MPOIyKThI €r0
nepepaboTKu

29.11.2023

01.12.2023

38

Hedtp 1 ciocoOs! e€ mepepaboTKHy.




[IpumeneHne NpoayKTOB MepepadboTKu
HeTH

04.12.2023

39

40

41

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJ1acCaMH yIrji€BOJOpOJ0B

FaJ’IOFeHOHpOI/ISBOHHBIC YrJI€BOJOPOAOB:
OJICKTPOHHOC CTPOCHUEC, pCAKIITUN
3aMCIICHUA IraJIorc¢Ha

Jle¥icTBue 1IeIouYeh Ha
rajoreHnpou3BoAHbIe. B3anmopeiicTeue
IUTraJOreHaJIKaHOB C MATHUEM U IIHUHKOM

06.12.2023

08.12.2023

11.12.2023

42

Cucremaruzanusa U 00001eHNE 3HAHUHN 110
pazneny "YrieBonopoasr"

13.12.2023

43

44

45

KonTponbHas padoTa 1o Teme
"YrneBonopoasr"

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKUH psia, oOmiast popmya,
CTPOEHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kiaccudukaus,
(du3HIecKue CBONCTBA

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OIHOATOMHBIX CIIMPTOB

15.12.2023

18.12.2023

20.12.2023

46

CrniocoOblI Mosty4eHus U IpUMeHEeHne
OJIHOATOMHBIX CIIHPTOB

22.12.2023

47

48

[IpocTeie 3¢upsl: HOMEHKIATYpa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHoroaroMHbIe CIIUPTHL: 3TUJICHTJIMKOJIb 1
TIIMICPHUH, UX (1)H31/II-IGCKI/IQ U XUMHUYCCKUC

25.12.2023

27.12.2023




CBOMCTBA

CniocoOblI MoTy4eHus U IpUMEHEHUe

¥ MHOI'0aTOMHBIX CIIUPTOB 29.12.2023
50 @DeHO: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE
cBoicTBa. TOKCHYHOCTH (heHOIIa 08.01.2024
51 XuMHYECKue CBOMCTBA (heHoIa 10.01.2024
57 CrniocoOblI MoTy4eHus U IpUMeHEHUe
denomna 12.01.2024
[TpakTuueckast paborta Ne 2. Pemenue
53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"CHI/I;)TBI 1 GeHonb" ’ 15.01.2024
54 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TEME 17.01.2024
Anbaeruipl ¥ KETOHBI: SJIEKTPOHHOE
55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMya, 19.01.2024
M30MEpUsI U HOMEHKIIATypa
56 Anbvz[emzuﬂ Y KETOHBI: (U3UYECKUE
CBOMCTBA; PEAKIINU PUCOETUHEHUS 22.01.2024
57 Peakuuu okuciIeHHs U KaYeCTBEHHbBIE
pPEaKUMHU alIbJIETUIOB U KETOHOB 24.01.2024
53 CriocoObI TOTyYeHUST aTbACTUIOB U
KETOHOB 26.01.2024
OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
59 ilg;zcgli, 0COOEHHOCTH CTPOCHUS X 20.01.2024
60 N3omepus 1 HOMEHKIATypa KapOOHOBBIX




KHCJIOT, UX (PU3NYECKHE CBOWMCTBA

31.01.2024

61

62

XUMHUYECKUE CBOMCTBA MPEETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

OcoOEHHOCTH CBOMCTB MYPaBbHHOM

KHUCI0Thl. MHOrOoOpasue kapOOHOBBIX
KHUCIIOT

02.02.2024

05.02.2024

63

Oco0eHHOCTH CBOICTB: HENPEAEIbHBIX U
apoOMaTHYEeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

07.02.2024

64

[TonsTne 0 MPOU3BOIHBIX KAPOOHOBBIX
KHUCJIOT

09.02.2024

65

66

67

CrniocoObl nosty4eHus U NIpUMEHEHNe
KapOOHOBBIX KHUCIIOT

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,
o0mas ¢popmysa, H30MepHs U
HOMEHKJIaTypa

duznueckre 1 XUMUYECKHE CBOMCTBA
3pHpoB

12.02.2024

14.02.2024

16.02.2024

68

Pemenune pacu€THbIX 3a/1a4: MO0 YPaBHEHUIO
XUMHYECKOW PEaKIu, Ha ONPEJEICHNE
MOJIEKYJIIPHOHM (hOPMYJITBI OPTaHUYECKOTO
BEIIeCTBa

19.02.2024

69

[TpakTuueckast paborta Ne 3. Pemenue
OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbie 3Qups"

21.02.2024

70

XKupsr: crpoenue, puznvecKue u




XUMUYECKHUE CBOUCTBA (TUAPOIU3)

23.02.2024

71

72

73

Oco0EHHOCTH CBOWCTB JKHUPOB,
COJIEpXKAIINX OCTATKH HETIPEICIbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOIE

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MoolIee AeicTue. IlorsTue o
CHHTETUYECKHUX MOIOIIUX CPEACTBAX
(CMO)

['eHeTnyeckas CBSI3b YIrI€BOJOPOAOB U
KHCJIOPOJICOICPKAIINX OPraHUYECKUX
BEIIECTB

26.02.2024

28.02.2024

01.03.2024

74

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX
peakuii

04.03.2024

75

76

77

Cucremarusanus 1 0000IeHNEe 3HAHUHN 110

TeMe
OO01mas xapakTepucTHKa YTIeBOJI0B U
KJIacCU(UKaIus yrieBogoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

Momnocaxapusl: Gu3MUECKUE CBOMCTBA U
HAaXO0JIEHUE B MPUPO/JIE

06.03.2024

11.03.2024

13.03.2024

78

79

80

[TpuMeHeHue TI0K03bl, €€ 3HaUeHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

I[I/IcaXapI/LZ[BIZ caxapo3a, MaJibT03a U
nakTo3a. Haxoxaenue B napupoac u
MMPUMCHCHUEC AHUCaXaprua0oB

HOJII/IcaXapI/LZ[BIZ CTPOCHUC MAKPOMOIJICKYII,

¢u3nueckre 1 XUMUYECKHE CBOMCTRA,
[IPUMEHEHHUE

15.03.2024

18.03.2024

20.03.2024




81

[TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX

22.03.2024

82

83

84

Pewienne pacyeTHbIX 3a1a4 Ha
OIIPECIICHUE OJIA BBIXOAA IIPOLYKTa
peakuyy OT TEOPETUYECKHA BO3MOKHOIO

Cucremarusanys U 0000IeHrEe 3HAHUH 110
pazzueny
KonTponbHas padoTa 1o Teme

"Kucnopoaconepxaniyue opraHu4ecKue
coenuueHus"

01.04.2024

03.04.2024

05.04.2024

85

AMUHBL: KTacCUpUKAIHS, CTPOCHUE
MOJIeKYJI, o0mIast hopmyiia, u3omepus,
HOMEHKJIaTypa U (U3nYecKue CBOMCTBA

08.04.2024

86

87

XYMHYECKHE CBOMCTBA Al (PaTHUECKUX
aMUHOB

AnunuH: CTPOCHUC aHWJIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB aHUJIMHA

10.04.2024

12.04.2024

88

CrniocoObl Mosy4eHus U NpUMeHEHue
annupaTUIECKUX aMUHOB

15.04.2024

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nuzomepus, (pu3nuecKrue CBOCTBa.
OTtaenpHbIE MTPEICTaBUTENH O-
AMUHOKHCIIOT

17.04.2024

90

91

XHUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUCHHE aMHHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

Benku xak npupoaHbie MOTUMEPHI;
CTPYKTYpBI O€JIKOB

19.04.2024

22.04.2024




92

XUMHUYECKHE CBOUCTBA OEIIKOB

24.04.2024

93

94

95

96

A3oTcoaepiKaline reTeponuKInIeCKIe
COCAUHCHUA. HYKJIGI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHUE U OMOJIOTHYECKasi POJIb

[TpakTuueckas padota Ne 4. Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"A3oTcoaeprKaliue OpraHu4ecKue
coeuHeHus"

[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"Pacno3HaBaHue OpraHUuYECKUX
coeqrueHuin”

Konrponbnas pabora no reme

"A3zoTcoaeprKalie OpraHn4ecKue
coeuHeHus"

26.04.2024

02.05.2024

03.05.2024

06.05.2024

97

OCHOBHBIC TTOHITUS XHMUH
BBICOKOMOIJICKYJIAPHBIX COE€IUHEHUH U
METOJbI UX CUHTC3a —IIOJIMMCPU3aAlUA U
MNOJIMKOHACHCAIIUA

08.05.2024

98

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

13.05.2024

99

100

DnacToMepsl: HaTypabHbIN
CUHTETHUYECKHE KayuyKu. Pe3una

BomokHna: HaTypaJIbHbIC, HCKYCCTBCHHELIC,

CHUHTCTHUYCCKHUC. HOJ'II/IMepBI CII€IUaJIbHOI'O

Ha3Ha4YCHUA

15.05.2024

17.05.2024

101

[Tpaktuueckas padora Ne 6. Pemenne




HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacmo3HaBaHue mjacTMacc U BOJIOKOH"

20.05.2024

O060011eHNEe U CUCTeMAaTU3aIHS
102 U3Y4EHHOI'0 MaTepuala 1o Teme

"BbICOKOMOJIEKYJISIPHBIE COSUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

24.05.2024




11 KIIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI
3JIeEMEHT. M30TOIBI

CrtpoeHue IIeKTPOHHBIX 000JI0YEK aTOMOB,
KBAHTOBBIE YHUCIIA

KoanuecTBo 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTuyeckue
padoThI

Jlara
U3ydeHust

01.09.2023

04.09.2023

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Kiaccupukanuss XUMHIECKHUX 3JIEMEHTOB (S-
, p-», d-, f-amemenThI)

PacripeniesicHye 3J1€KTPOHOB 110 aTOMHBIM
opouTaIIM

OneKTpOHHbIE KOH(UTYpAIIMK aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSTHUU

06.09.2023

08.09.2023

11.09.2023

ONeKTPOHHbIE KOH(UTYpaAIITU HOHOB.
DIEeKTPOOTPULIATETLHOCTh

Ilepuonnueckuii 3akoH u Ilepuoanueckas
CHCTEMa XUMHYECKUX deMeHToB /I. .
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN
CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMCHTOB U 00pa3yeMbIX MU
MPOCTBIX U CJIOXHBIX BEIIECCTB 10 TPYIIaM U
neproam

13.09.2023

15.09.2023

18.09.2023

Cucremarusanys U 0000IeHUE 3HAHUN 1O




TEMEC

20.09.2023

10

11

12

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoeKyspHbie
B3aNMOICHCTBHSA

BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOI CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAB U HOMCHKJIATypa

22.09.2023

25.09.2023

27.09.2023

13

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs. THrbl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

29.09.2023

14

15

16

[TonsTHE O AUCTIEPCHBIX CUCTEMAX.
IIpencraBneHne 0 KOJIOWAHBIX PacTBOPax
VcTrHHBIE PacTBOPHI: HACHIIIEHHBIE U
HEHACBIIL[EHHbIE, PACTBOPUMOCTb.
Kpucramnorunaparst

Crioco0b1 BeIpaXKeHUsI KOHIIEHTPALUU
pacTBOpOB

02.10.2023

04.10.2023

06.10.2023

17

Pemenne 3ama4u ¢ HCnoab30BaHUEM ITOHATHI
"MaccoBas J10J1s1 paCTBOPEHHOTO BelecTna',
"MoJsipHasi KOHUEHTpaus'"

09.10.2023

18

19

Krnaccudukanus 1 HOMEHKIaTypa
HEOPTaHMYECKUX BEIICCTB
CucremMaruzaiys 1 0000IIeHe 3HAHUH 110
TeMe

11.10.2023

13.10.2023




20

21

22

KontponsHas padora o temam "CtpoeHue
aroMa. [lepuonuueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHUYECKUX
snemeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

Knaccudukanus XuMHYeCKUX pPEeaKIuii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMUU.
3aKOH COXpaHEHMs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U TIPEBPACHUS SHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

TernoBbie 3 (EKTh XUMUYECKUX PEaKIUii.
Tepmoxumuyeckre ypaBHEHUS

16.10.2023

18.10.2023

20.10.2023

23

24

25

Brruucnenus no ypaBHEHHUSIM XUMHYECKUX
PpeaKkIui U TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTbh XMMMUYECKOH pEaKLIUH, €€
3aBHCUMOCTB OT Pa3INMYHBIX (PAKTOPOB.
Karanus u xkaTanns3aTtopsl

I'omoreHHbIe U IFETCPOrcHHBIC PCAKIINN

23.10.2023

25.10.2023

27.10.2023

26

[TpaxTiueckast padota Ne 1 o teme
"Bnusinue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakinu"

08.11.2023

27

28

OOpaTtuMbie U HEOOpATUMBIE PEaKIIUU.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 2 o reme
"BausiHue pa3nuuHbIX GaKTOpPOB Ha
M10JIO’KEHNE XUMHUYECKOTO paBHOBECHS"

10.11.2023

13.11.2023

29

DIIEKTPOTUTHIECKAS TUCCOIIHAITHSI.




CunbHble U cradble 31eKTpoauThl. CTeneHb 15.11.2023

JUCCOLIMAIIUU

Honnoe npousseaenue Boasl. Cpena
30 BOJIHBIX PacTBOPOB. B HBII

HoiasaT:na: (pIO{I;OpaCT;)f)[;)EOH 17.11.2023
31 I'maponus coneit. Peakiuu, npotekaronue B

pacTBOpax 3JIEKTPOJIUTOB 20.11.2023

[TpakTiueckast pabota Ne 3 o teme
32 "

31(;{1\$zz;1$e]3 Peaxum/l B pacTBOpax 22 11.2023

OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIC
33 peakiuu. Baxxuenme oKUCIUTeNu u 24.11.2023

BOCCTaHOBUTEIH
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)

OanaHca 27.11.2023
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB

BEILIECTB 29.11.2023
36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

01.12.2023
37 Pemenne 3a1a4 pa3au4HbIX TUIOB
04.12.2023

38 CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN TT0

TeMe "XHUMHUYecKue peakuuu" 06.12.2023
39 KonTponbhas pabota no teme "Xumuueckue

peakmn" 08.12.2023

[Tonoxenue Hemetamios B [lepuoanueckoit
40 CHCTEME XUMHYECKuX aaeMeHToB Jl. W. 11.12.2023

MemneneeBa 1 0COOCHHOCTH CTPOSHUS MX




aToMoB. PU3NUYECKHE CBOMCTBA HEMETAJIJIOB

41

42

AJoTponust HeMeTauIoB (Ha IpuUMeEpe
KHCIIOpoJia, cephl, hocdopa u yriaeposaa)
Bonopoa: nonmydenue, pusnyueckue u
XUMHYECKHE CBOMCTBA. [ napu bl

13.12.2023

15.12.2023

43

I"anorensl: HaXOX/IEHUE B IPUPO/IE,
CHOCOOBI OTyYeHUS, PUIUICCKUE U
XMUMHYECKUE CBOWCTBA

18.12.2023

44

45

46

l'anorenoBonopoasl. Baxuermue
KHCJIOPOJICO/IEPKALIUE COEAMHEHUS
raJIoreHOB

JlaGopaTopHbIe U TPOMBIIIUICHHBIE CITOCOOBI
MOJIy4eHUs TajioreHoB. [Ipumenenue
raJIOTEHOB U UX COEOUHEHUN

[TpakTuyeckas pabora Ne 4. Pemenue

SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
"T"anmoreusr"

20.12.2023

22.12.2023

25.12.2023

47

Kucnopon: nabopatopHsie u
IMPOMBIIIJICHHBIC CIIOCOOBI MoJIy4eHu4,

¢du3nueckre U XuMu4yeckue cBoiictra. O30H.

HpI/IMeHCHI/IC KHCJI0pOda U O30Ha

27.12.2023

48

OKcuIbl ¥ IEPOKCHUIBI

29.12.2023

49

50

Pemenune 3amau PAa3JIMIHBIX TUIIOB

Cepa: HaXOXKJIEHUE B PUPOJIE, CIIOCOOBI
MOJy4YeHUs1, PU3NUECKUE U XUMUYECKHE
CBOMCTBA

09.01.2024

10.01.2024




51

CepoBonopo, cynbhuabt

12.01.2024

52

53

54

Kucnoponcoaepxaiiyie COeAMHEHUS CEPBI.
Oco0eHHOCTH CBOICTB CEPHON KMCIIOTHI

[TpakTuueckas padora Ne 5. Pemenne
3KCIIEpUMEHTaIbHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"

A3OT: HaX0XJIeHHUE B IPUPO/IE, CIIOCOOBI
MOJTy4eHusl, PU3NYECKUE U XUMUYECKHE
CBOMCTBAa. AMMUAK, HUTPHUJIbI

15.01.2024

17.01.2024

19.01.2024

55

Kucnopoacoaepxaiiyie COeTUHEHUS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THON KHUCIIOTEI

22.01.2024

56

57

[TpuMeHeHue a30Ta ¥ €ro COeANHEHHH.
A3oTHBIE y10OpeHus

Docdop: HaxoxKIeHNUE B IPUPOAE, CIOCOOBI
NOJy4YeHUs], PU3NUECKHUE U XUMUYECKHE
cBoiictBa. Pochuast u Gochun

24.01.2024

26.01.2024

58

Oxkcuasl hochopa, pocdopcoaepxarniie
kucaoTbl. Comu pocopHON KUCTOTHI

29.01.2024

59

60

61

[Tpumenenue docdopa 1 €ero coeTMHEHUH.
®dochopHbie y1oOpeHust

[IpakTuyeckas padora Ne 6. Pemenue
HKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe "A30T U
docdop u ux coeauHeHus"

Yrnepona: HaxOXASHUE B IPUPOJIE,
AITOTPOIHBIE MOIUPUKALINY; (PU3HUECKUE U
XUMUYECKHUE CBOWMCTBA, IPUMEHEHUE

31.01.2024

02.02.2024

05.02.2024

62

Oxkcua yrinepona(Il), okeun yrinepoga(IV),




YrOJbHasl KUCJIOTA U €€ COIU

07.02.2024

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 09.02.2024
Kpemuuii: HaxoxJieHre B IPUPOJE, CIIOCOOBI
64 HOJ‘I}"IGHI/IH, (hU3UYECKHE U XUMHUYECKHE 12.02.2004
CBOIiCcTBa
65 Oxkcupn kpemuus(1V), kpeMHueBas Kuciora,
CUJIMKATBI 14.02.2024
66 [IprMeHeHne KpeMHUS U €r0 COCITMHEHUM.
Creki10, ero noxy4eHue, BUAbl CTEKIIa 16.02.2024
67 Pemenue 3a1a4 pa3nuvHbIX TUTIOB 19.02.2024
68 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
teme "Hemeransr" 21.02.2024
69 KontponbHas padota o teme "Hemeramibr" 3.02.2004
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOTHI,
KOPPEKIIHSI OIIHOOK 26.02.2024
[Tonoxxenne meramnos B lleprnoanueckon
71 CUCTEME XUMHUYECKHX AJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS DIIEKTPOHHBIX 28.02.2024
000JI0YEK aTOMOB METAJIJIOB
7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IprMeHeHne MeTallIoB B OBITY U TEXHUKE 01.03.2024
73 Cnnasel MetaioB. Kopposust Meranios 04.03.2024
74 Pewienue 3ana4 pa3an4HbIX TUIIOB

06.03.2024




75

DNEKTPOXUMHUYECKUH Psiji HAllPsSHKEHUN
MeTauioB. O0IIHe CIOCOOBI MOTYYSHUS
METaJIJIOB

08.03.2024

76

OO0mmas xapakTepucTukKa MeTamuioB [A-
rpymusl llepruoauyeckoi cucrteMsl
XAMHUYECKHX 3J1eMEHTOB. HaTpuii u kanui:
nosyueHue, GU3ndeckue U XuMHUIECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
UX COEOUHEHUN

11.03.2024

7

78

O6mas xapakrepuctuka metaiuioB ITA-
rpyms! lleprpoanyeckoi cucrteMsl
XUMHUYECKHX 3JIEMEHTOB. Maruuii u
KaJbLIMI: TOTy4YeHue, (pu3nyecKue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCINHEHUN

JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEHUS

13.03.2024

15.03.2024

79

80

81

AIOMUHUI: IOTyYeHHe, (pU3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
AmdoTepHble CBOMCTBA OKCHIA U
TUAPOKCUA aTFOMUHUS,
TUIPOKCOKOMILJIEKCHI aTFOMUHUS, UX
pUMEHEHNE

Pemenune 3amau PAa3JIMIHBIX TUIIOB

18.03.2024

20.03.2024

22.03.2024

82

[TpakTuueckast paborta Ne 7. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TEME
"MeTasuisl IIIaBHBIX OArpymnmn"

22.03.2024




OO01mas XxapakTepUCTHKa METAJIOB
mo6ouyHbIX oArpymn (b-rpyrmm)

83 .
[leproanyueckoil CUCTEMbl XUMHYECKUX 01.04.2024
SJIEMEHTOB
Du3nyecKue 1 XMMHYECKHE CBOMCTBA XpoMa
84 .
U €r0 COEAMHEHUM, X IPUMEHEHNE 03.04.2024
Bakneiiime coequHeHNs Maprasiia.
85 ITepmanranar xainus, ero OKUCIUTEILHBIE
P! : 05.04.2024
CBOMCTBa
dusnueckre U XUMHUYECKUE CBOIICTBA
86 Jxenesa u ero coenudenui. I[lomyuenue u
i 08.04.2024
MIPUMEHEHHUE CIIJIaBOB XKee3a
dusznueckue U XUMHUUECKHE CBOMCTBA MEIU
87 ) .
U €€ COCAMHEHUH, UX IPUMEHECHUE 10.04.2024
dusnyeckue U XUMUYECKHUE CBOMCTBA [IUHKA
88 U €ro COeIUHEHNH, UX TPUMEHEHHE.
> X TP 12.04.2024
I'mapokcoKOMITIEKChI IMHKA
[Tpaktuyeckas padora Ne 8. Pemenue
89 SKCIIEPUMEHTAIBHBIX 3271a4 110 TEME
DKETEp c 15.04.2024
MerTabl TOOOYHBIX MOATPYIIT
90 Pemenue 3amau pa3nuUHbBIX THIIOB
p 17.04.2024
o1 O06o01enne 1 cucTeMaTu3aIus N3y4eHHOTO
MaTepuania 1o reme "Merasuibr" 19.04.2024
92 Koutponrnas padbora no teme "Metamuin!"
P P 22.04.2024
93 AHanu3 pe3yinbTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHs OMUO0K 24.04.2024




Posib xuMuu B obecrieueHuH yCTOMYUBOTO

94 pa3BuTHs yesnoBeyecTBa. [lonstue o 1 26.04.2004
HAyYHBIX METOJ[aX UCCIIEIOBAaHUS BEILIECTB
HayuHble npuHIMIBI OpraHu3anuu
95 XUMHUYECKOI0 IPOU3BO/ICTBA. |
[IpombInIeHHBIE CITOCOOBI MOTYYEeHUS 02.05.2024
BaXHEHIIINX BEIIECTB
96 XHMHYECKOE 3arpsi3HEHUE OKpY Katolen 1
Cpebl ¥ €0 MOCIIECTBUS 03.05.2024
97 XuMHUS U 30POBBE UETOBEKA. |
JlekapcTBEeHHBIE CpelICTBA 06.05.2024
08 Xumug . Posab xumuu B o0ecrieueHun |
[IUIIEBON OE30IMaCHOCTH 08.05.2024
99 KocMmernueckue u nap@romepHbie cpeacTBa. |
briToBas xumust 13.05.2024
XuMHs B CTPOUTENLCTBE. BakHeliune
100 CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE 1 15.05.2004
MaTrepuabl
XuMUS B CEIBCKOM XO35MCTBE.
101 OpraHuyeckre 1 MUHEpaJIbHbIE YA00pEHUS ! 17.05.2024
102 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 1
TeMe 20.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox penakuueii Jlynuna B.B., O0miecTBO ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkuimonepHoe o0mectBo «M31aTebCTBO
«IIpocsemenue»

* Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3nor A.A., JIlynun B.B.;
non peaakuueit Jlynuna B.B., O611ecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO

«JIPODAY»; AkinonepHoe obmectBo «M3marenscTtBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Epemun B. B. Xumus. 10-11 k1. Meronnueckoe nocodue / B.B. Epemun, A.A.
Hpoznos, 1.B.

I'munka H.JI. O6mras xumust: yaeoHoe nocodue / H.JL. I'munka. — U3a. crep. —
M.: Knopyc,

2016

. Kyspmenko H. E., Epemun B. B. 2500 3aga4y no xumuu ¢ pemeHusmu. — M.
Omnukc, 2006

Bapranoa. — M.: [Ipoda, 2013.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://vandex.ru/video/touch/preview/11

753819320473742873

https://old.bigenc.ru/chemistry/text/2331444

https://yandex.ru/video/touch/preview/10

87940215477278071

https://resh.edu.ru/subject/lesson/6148/st art/170461/






