MUHHUCTEPCTBO NPOCBELUEHMUSI POCCI/II?'ICKOI?'I\‘(DE,ZIEPAHI/II/I
MUHHUCTEPCTBO OBPA30BAHUSI POCTOBCKOM OBJIACTH

MY YO Muanepockoro paiiona
MBOY Mapsesckas COIII

PACCMOTPEHO YTBEPXJIEHO
IeIaroru4yecKkuM copetom MBOY

Mapresckoii COIL _

i s
|

PABOYAS IPOTPAMMA
(ID 4539890)
y4eGHoro npeamera «Xumus. Yriay6aeHHbIi YPOBEHb»

i obyqaroruxcs 10 —11 kimaccos

Xx.XMbI30B. 2024r.



MHNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma 1o XMMHHM Ha ypPOBHE cpelHero odmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUs (enepaabHONH 00pa3oBaTeIbHOM MPOrpaMMbl CPEAHEr0 OOIIEro
obpazoBanusa(P@OIl COO), mnpencraBiaeHHbIX B dDenepaqbHOM TOCYAAPCTBEHHOM 00pa30oBaTEIbHOM
crangapre COO, ¢ yuérom Konuenmuu npenogaBanusi yaeOHOTo npeaMeTa «XUMHs» B 00pa30BaTeIbHbBIX
opranmzanusax Poccuiickoit ®denepauuu, peanus3yroIIUX OCHOBHbIE 00pa3oBaTebHbIE NPOTPAMMBbI, U
OCHOBHBIX NojoxeHuil «Ctpareruu pa3Butus Bocnutanus B Poccuiickoit denepanuu Ha nepuoa ao 2025
rona» (Pacnopspxenue [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

X¥MHs Ha YPOBHE YIIIyOJIEHHOTO M3y4YEHHS 3aHMMAeT BaXXHOE MECTO B CUCTEME €CTECTBEHHO-HAay4YHOI'O
obpazoBanmsi  ywammxcs 10-11 kmaccoB. HM3ydeHue mpeamera, peaquzyeMoe B YCIOBHUSAX
TuQepeHIIMPOBaHHOT0, NPOGMIBHOTO 00yYeHUs, MPHU3BAHO O00ECHeuuTh O00IEe00pa30BaTENbHYI0 U
OOIIEKYJIbTYPHYIO IOATOTOBKY BBIIIYCKHUKOB IIKOJIBI, HEOOXOAMMYIO JUId ajanTaluu HMX K ObICTpO
MEHSFOIMMCST  YCIIOBUSIM JKM3HHM B COLIMYME, a TaKKe Uil MPOAOIDKEHHS OOydeHHUs B OpraHU3aIMsIX
po¢eCCHOHATIBHOI0 00pa30BaHMs, B KOTOPBIX XUMHUS SBIISAETCS OJHONW U3 IPUOPUTETHBIX TUCLIMILIMH.

B mporpamMMe mo XuMMHH Ha3HAYeHHE MpeaMeTa «XHUMHUS» MOIY4aeT MOAPOOHYI0 HMHTEPIIPETALUIO B
COOTBETCTBUM C ocHoBomnojaratomuMu nojoxeHusmMu @I'OC COO o B3auMOOOYCIOBICHHOCTH LEJEH,
COJCpKaHUs, pe3ylbTaToB o0OyueHHs] ¥ TpeOOBaHMH K YPOBHIO TIOATOTOBKM  BBHITYCKHHKOB.
CBUIETETBCTBOM TOMY SIBISIOTCS CIIEAYIOIINE BBIIOJIHAEMbIE IPOTPaMMON IO XUMUHU (PYHKIUH:

¢ HH()OPMAITMOHHO-METOAMYECKAs], pean3alisi KOTOPOi 0OecreurnBaeT MOIy4YeHHE MPEACTABICHUS O
LENsIX, COJAEpKaHUM, o0LIel cTpaTerun oOyueHHUs, BOCIUTAHUS U Pa3BUTHUsI O0O0YYAIOIIMXCS CPEICTBaAMU
IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO Npoduiis;

® OpraHM3allMOHHO-IJIAHUPYIOIIAs,  KOTOpas  NpeayCMaTpUBaeT  OINpeAeieHHe:  IPHUHILUIIOB
CTPYKTYPUPOBAaHUS M TIOCJIEIOBATEIBHOCTH W3y4eHHs y4eOHOro MaTepuana, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTEePUCTHK; MOAXOJ0B K (OPMHPOBAHUIO COJEPKATEIbHONH OCHOBBI KOHTPOJS U
OLIEHKH 00pa30BaTEeNbHBIX JOCTI)KEHUI 00yJaromuXxcs B paMKax UTOTOBOM aTTeCTallud B popMe eMHOTO
roCyJapCTBEHHOT'O 9K3aMEHa 110 XUMUH.

[Iporpamma jyist yriryOE€HHOTO U3YUYE€HUS] XUMUH:

® YCTAaHaBIMBAE€T WHBApUAHTHOE IMPEIMETHOE COAEp)KaHUe, 00s3aTeNbHOE Ul M3Y4YeHHsS B paMKax
OTJENBHBIX MpoduiIel, MpeaycMaTpUBaeT pacHpelesieHHe U CTPYKTYPUpPOBAaHUE €ro Mo KJlaccam,
OCHOBHBIM CO/Iep KaTeIbHbIM JTMHUSIM/pa3iesam Kypca;

e 1aéT NpPUMEpPHOE paclpeeseHne y4eOHOro BPEMEHM, PEKOMEHAYEMOTo JUIsl M3YyYeHHs OTAEIbHBIX
TEM;

® [pejayaracT NMPUMEPHYIO IOCIEOBAaTEIIbHOCTh HM3Y4YEHHUS y4yeOHOro marepuaiga ¢ y4ETOM JIOTUKH
HOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKITPEIMETHBIX CBS3€Hl;

e 1aéT METOJUYECKYIO MHTEPIIpETAlMIO 1IeJiel U 3aa4 U3Y4YEeHHUs MperMeTa Ha YriayOlIE€HHOM YpPOBHE C
y4€TOM COBPEMEHHBIX IPHUOPUTETOB B CUCTEME CpEIHEro OO0IIero oO0pa30BaHHUSA, COJAEPKATEIbHOU
XapaKTEePUCTHKH MJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMBbl CPEIHETO
oOuiero oopa3oBaHusl (JIMYHOCTHBIX, METAIIPEIMETHBIX, PEMETHBIX ), @ TAKXKE C Y4ETOM OCHOBHBIX BUJIOB
y4eOHO-TI03HaBaTEIbHBIX ACHCTBUI 00ydaroLIerocs Mo OCBOSHUIO COIepKaHMs ITpeIMETa.

[To Bcem Ha3BaHHBIM MO3ULIKMAM B POrpamMMe 10 XMMHHU MIPEAYCMOTPEHA IPEEMCTBEHHOCTh ¢ 00y4YeHHEM
XMMHUH Ha YpOBHE OCHOBHOIO OOIero oOpazoBaHMs. 3a MpejelaMH YCTaHOBJIEHHOW MpPOrpaMMON Mo
XUMHUHM 00s3aTeabHON (MHBAapUAaHTHOM) COCTaBISIONIEH COJEpKaHUS y4dyeOHOro mnpeaMera «XUMHS»
ocTaércs BO3MOYKHOCTh BbIOOpa €ro BapHaTHBHON COCTaBISIOUICH, KOTOpas OOJDKHA OINpPENeNiThcs B
COOTBETCTBUU C HaIlpaBJIC€HUEM KOHKPETHOIO Mpoduis oOyueHusl.

B cootBercTBHU ¢ KOHIENTYadbHBIME NoJ0xkeHUAsMU @T'OC COO o Ha3HAYECHUH NTPEIMETOB 0a30BOTr0 U
yriayOn€HHOTO YpoBHEW B cucTeMe Au(GepeHIHpPOBAaHHOTO OOy4YeHHUS Ha YpPOBHE CPEAHEro OOIIero
00pa30BaHUs XMMHUS Ha YPOBHE YIIyOJIEHHOTO U3yYeHMs HalpaBlieH Ha peal3aluio MPEeeMCTBEHHOCTH C
MOCIEAYIOUUM 3TalloM TIOJMYyYEHHUS XHUMHUYECKOro oOpa3oBaHHS B paMKax M3Y4YEHHs CHEIHATIbHBIX
€CTeCTBEHHO-HAYUHBIX M XUMUUYECKHX JUCLUUIUIMH B By3aX U OPraHU3aLUAX CPEIHEr0 MPOopEeCCHOHATBLHOTO
oOpa3oBanus. B aToil cBsizu wu3yueHue npeamera «XHUMHS» OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha
pacuiMpeHre M yriiyoJeHHe TeOpPEeTHYECKOM M MPakTHYeCKOW MOATOTOBKM OOYYAIOIIMXCS, BBIOPABIIMX
onpeAenéHHpli Npoguib O0y4YeHHs, B TOM YHCIE C MEPCIEeKTHBOW IOCIEIYIOIIEr0 IOTYYEeHHUS



XMMHUYECKOTO 00pa3oBaHMs B OpraHM3alusax npogeccuoHanpHoro odpasoBanus. Hapsny ¢ 3tuMm, B cBere
tpeboBanuit ®I'OC COO K 1UIaHUPYeMBIM pe3ysibTaTaM OCBOEHHs QenepaibHOi 00pa3oBaTeIbHON
IpOrpaMMbl CpeAHEro oOmero oOpa3oBaHUs H3ydeHHE IpeaMera «XHMHsS» OPUEHTHPOBAHO TAKKE Ha
pelieHre 3agad BOCIUTAHMS W COLMAIBHOTO pa3BUTUs oOydaromuxcs, Ha (OpMUpOBaHHME y HHUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMOHalIN3aluu y4eOHOro TpyJaa U 0O00OLIEHHBIX CIIOCOOOB
JESATENIbHOCTH, UMEIOLIUX MEXAUCHUIIIIMHAPHBIN, HAATIPEAMETHBII XapaKTep.

CocrapisroliuMu  npeaMeTa «XUMHs» Ha YpPOBHE YITIyOJIEHHOIO W3YyYEHUs SBIAIOTCA YIIIyOJEHHbIE
Kypchl — «Opranndeckas Xxumus» u «OOmas u HeopraHudeckass XuMus». [Ipu onpeneneHny moaxoa0B K
0TOOpY M CTPYKTYpHOH OpraHu3alM COJEp’KaHHs 3THX KypCOB B IIpOrpaMMe IO XMMHHU 33 OCHOBY
npussTH ojoxeHuss GI'OC COO o paznuuusx 6a30BOToO U YriryOJIEHHOTO YpOBHEH U3yUeHUs IPEeIMETa.

OcHoBy cozepxaHus KypcoB «Opranuueckas XuMus» 1 «OO011as 1 HeopraHuyeckasi XMMUs» COCTaBIISET
COBOKYITHOCTb NPEIMETHBIX 3HAHUN M yMEHHH, OTHOCSIIMXCA K 0a30BOMY YpPOBHIO M3YYEHHUs IMpEIMETA.
Ora cucreMa 3HaHUHM MOJy4aeT OonpeAeiaEHHOE TEOPETUYECKOE JOIOJIHEHUE, MO3BOJISIOIIEE OCO3HAHHO
OCBOHTbH CYIIECTBEHHO OONBIINHA 00BEM (akToJormueckoro Marepuana. Tak, Ha yriayOn€HHOM ypOBHE
U3ydeHHsl IpenMeTa obOecreueHa BO3MOXKHOCTb 3HAYMTENbHOTO YBEIMYEHHs O0O0bEMAa 3HaHUU O
XUMHUYECKHX OJJIEMEHTaX M CBOHCTBaX HUX COCIUHEHMH HA OCHOBE pacIIMpeHus M YriayOneHus
IPEICTAaBICHUN O CTPOCHUHU BEIIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTAX IMPOTEKaHUs pEeaKLHi,
paccMaTpuBaeMbIX € TOYKU 3pEHHUS] XUMUYECKOW KMHETUKH U TEPMOAMHAMUKH. M3ydueHue nepuoguieckoro
3akoHa M [lepuonnmyeckoll cHUCTEMbl XUMHYECKUX 3JIEMEHTOB 0a3MpyeTcss Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX IPEJICTABICHUSIX O CTPOEHUHM aromMa. XUMHUYECKasi CBSI3b OOBSACHSAETCS C TOUKU
3peHHsI SHEPreTUYeCKUX HM3MEHEHUH Npu e€ oOpa3oBaHWU M Ppa3pyIICHUH, a TaKXKe C TOYKU 3pPEHHUs
MeXaHU3MOB €€ oOpa3oBaHus. V3yueHue TUINOB peakUuid TOMOIHSIETCS (OPMUPOBAHUEM IPEICTABICHUIM
00 3JEKTPOXMMMUYECKMX Ipolleccax M HIEKTPOJIM3e pacIlaBOB M pacTBOpOB BeulecTB. B kypce
OpPraHUYeCKON XMMHUHU IPH PACCMOTPEHUHM PEAKIMOHHON CIOCOOHOCTH COCAMHEHUWH yaensercss ocoboe
BHUMaHHME BOIpOCaM 00 3JIEKTPOHHBIX 3(deKkTax, O B3aUMHOM BJIHMSHUUM aTOMOB B MOJIEKYJaX U
MEXaHU3MaxX PeaKUni.

Ocoboe 3HaueHue UMEET TO, YTO Ha COJEpXKaHHE KYpPCOB XMMMHU YIIIyOJIEHHOIO YPOBHSI M3y4YEHHUS VIS
KJIACCOB OIPEAeIEHHOTO Mo uIs (TJITaBHBIM 00pa30M Ha MX CTPYKTYPY M XapaKTep IOTOJHEHUH K 00Imei
cucTeMe MPEIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSIHHUE CMEXHbIE IIpeaMeThl. Tak, HarpuMep, B COoJlepKaHUU
npeaMeTa Ui KIACCOB XHMHKO-(pu3udeckoro mpoduias OoJbIioe 3HadeHHE OyayT HUMETh SJIEMCHTHI
yueOHOro mMarepuaia no oouiei xumun. [Ipu u3ydeHuun npeamera B JaHHOM Cllydae akleHT OyJeT clenaH
Ha OOLIHOCTh METOJOB II03HaHUS, OOLIHOCTh 3aKOHOB M TEOPUM B XUMHM M B (PU3UKE: aTOMHO-
MOJIEKYJISIpHAs TEOpHsl (MOJIEKYJIIpHast TeOpUs B (PU3HKE), 3aKOHBI COXPAHEHUSI MacChl U SHEPTUH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BEILIECTB U JIPYTOE.

B 1o xe Bpems B colepXaHHMU IMpeaMeTa Uil KJIACCOB XMMHUKO-OMOJIOrM4Yeckoro mpoduis OoibIInit
yIeIbHBIA Bec OyleT MMeTh opraHuueckas XuUMus. B 3ToM ciiydae mpenoctaBisieTcsi BO3MOXHOCTD ISt
6osiee 00CTOATENBHOTO PACCMOTPEHUSI XUMUUYECKONH OpraHU3alluu KJIETKH KaKk OMOJIOTHUECKOW CUCTEMBI, B
COCTaB KOTOPOHM BXOJAT, K IPUMEpPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMIU/bI, OCJIKH, YIIIEBOMbI,
HYKJIEMHOBBIE KMCIIOTHI U Apyrue. IIpu 3ToM 3HaHMS O cOCTaBe U CBOMCTBAaX NPEACTABUTEIEH OCHOBHBIX
KJIACCOB OPraHMYECKHUX BEIECTB CIY)KaT OCHOBOM U M3YYEHHs CYLUIHOCTU MpOIEcCOB (OTOCUHTE3A,
JIbIXaHUS, TUIEBapEHUsL.

B nuitane ¢popMupoBaHHs OCHOB HAYYHOT'O MHPOBO33pPEHUS, OCBOCHHUS OOIIEHAYYHBIX METOJIOB ITO3HAHUS
U OIbITAa MPAKTUYECKOr0 NPUMEHEHUsI HAyYHbIX 3HAHUHN M3ydeHHe NpeaMeTa «XHUMHUsS» Ha YrIyOoJEéHHOM
YPOBHE OCHOBAaHO Ha MEXIIPEJAMETHBIX CBS3iX C Y4YEOHBIMH NpeaMeTaMH, BXOISIIMMH B COCTaB
npeaMeTHBIX obracteil «EcTecTBeHHO-Hay4YHbIe IpeaAMETh», «MaTemaTuka u uHdopmaTikay u «Pycckuit
A3BIK U JIUTEpATypay.

[Tpu n3yueHnn yueOHOTo npenmMeTa « XMMHUs» Ha YriyOJIEHHOM YpOBHE TakXke, Kak Ha YPOBHE OCHOBHOTO
U cpelnHero oomero oopa3oBanus (Ha 6a30BOM ypOBHE), 3a7a4eld MEPBOCTENEHHON 3HAYMMOCTH SIBIISICTCS
¢opMHpOBaHHE OCHOB HAayKH XHMHHM Kak OOJAacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESITEIbHOCTH 4YeJIOBeKa M OJHOI0 M3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. Pemienue »Toi 3amaum Ha
yrIIyONEHHOM YPOBHE U3YUEHUS MPEeAMETa MPEAINoaraeT pealn3aluio TakKuX 1elel, Kak:

e (opMmMupoBaHHE TMPEJICTaBICHUIH: O MaTepUaJbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX H
MO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HayK U €€ BeAylleil poiu B
o0ecrieYeHU yCTOMYMBOTO  pa3BUTHs  UEJIOBEUECTBA: B  pEIIEHUH MpoOIeM  HKOJIOTHYECKOMH,
SHEPreTUYeCKON U MUIIeBON 0€30MaCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MaTepUaOB, HOBBIX



UCTOYHUKOB DJHEPrHHM, B OOECICYCHHH pAIMOHATBLHOTO MPUPOAOIOIL30BaHUsA, B (HOPMHPOBAHHUH
MHUPOBO33pEHUST M OOIIEH KyJIbTyphl YEIOBEKAa, a TAKXKE IKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpelie;

® OCBOCHHME CHCTEMBI 3HAHUM, JIEKAIIMX B OCHOBE XMMHUUYECKOM COCTABIISIOLICH E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa: GyHIaMEHTAIbHBIX OHATUHN, 3aKOHOB U TEOPUN XHMHUHU, COBPEMEHHBIX MPEJICTABICHUH O
CTPOCHHMM BEIIECTBA Ha PA3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM, HaJMOJEKYISPHOM, O
TEPMOJMHAMHYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMHUYECKHX peakluid, o
XUMHYECKOM pPaBHOBECHH, pACTBOpaX M JUCIEPCHBIX CHCTEMax, 00 OOMIMX HAay4HbIX MPUHIHIAX
XUMHYECKOT0 TPOU3BO/ICTBA;

e (GopMHUpOBaHHE Y 00YJAIONINXCS OCO3HAHHOTO TTOHUMAaHUsI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHYECKUX
3HAaHWWA JUIS OOBSCHEHHUsS KIIIOYEBBIX HJACH W TPOOJIEM COBPEMEHHOW XUMHH, Ui OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIINUX €CTECTBEHHO-HAYUYHYIO MPUPOJY; TPAMOTHOTO pelIeHus: mpobiiem,
CBSI3aHHBIX C XMMHEH, MPOTHO3MPOBAHMS, aHAIM3a W OIEHKU C MO3HUIUNA IKOJIOTUYECKOW O€30MacHOCTH
MOCNEACTBUIM OBITOBOM M MPOM3BOACTBEHHOH JESITENBHOCTH YEJIOBEKa, CBS3aHHOH € XUMHYECKHM
MIPOU3BOJICTBOM, UCIIOJIL30BAaHUEM U ITEPEPaOOTKON BEIICCTB;

e yruyOJieHue IpeCTaBICHUM O HAyYHBIX METOJaX MMO3HAHUS, HEOOXOIUMBIX Ui IPUOOPETEHUS YMEHH
OpPUEHTUPOBATHCS B MUPE BELIECTB M OOBSICHEHHUS XUMHUYECKHX SBJICHHUM, HMEIOIUX MECTO B MPUPOJE, B
MPAKTUYECKOU €SI TETbHOCTH Y MMOBCEAHEBHOM KU3HU.

B mutane peanuzanuu nepBooUepeHbIX BOCIIUTATENBHBIX U PA3BUBAOIINUX (DYHKIUN 11EJIOCTHONW CHCTEMBI
cpeaHero oouiero oOpa3oBaHUs NpPU U3YyYEHUM IpenMera «XUMHS» Ha YrIyOJIEHHOM ypOBHE OCOO0YIO
aKTyaJlbHOCTh MMPUOOPETAIOT TAaKKUE LEIH U 33]a4l, KaK:

® BOCIIUTAHHUE YOEKIEHHOCTH B MTO3HABAEMOCTHU SIBIICHUM MTPUPOJIbI, YBAXKEHHS K MPOIECCY TBOPUECTBA B
00JaCTH TEOPETHUYECKHX U MPUKJIAJHBIX HUCCICOBAaHWA B XHMHH, (OPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

® pa3BUTHE MOTHBAIMU K OOYYCHHUIO W MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITHTAHUIO
Ha OCHOBE YCBOEHMSI 00111€YeI0OBEYECKUX IEHHOCTEH;

® pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, HWHTEIJICKTYyaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
oOyuaromuxcsi, GOpMUPOBAHHUE y HUX CO3HATEILHOTO OTHOLIEHHUS K CaMOOOPA30BAHUIO U HEMPEPHIBHOMY
00pa3oBaHWIO KaK YCJIOBHUIO YCICIIHOH TMPOPECCHOHATBHOW W  OOIIECTBEHHON JIEATEIHHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IOTPEOHOCTH B 3JI0pPOBOM 00pase KU3HU;

e (opmupoBaHHME YMEHMM W HABBIKOB Pa3yMHOTO NPHUPOIOINOIL30BAHUS, PA3BUTHE HSKOJIOTHUECKOU
KYJIBTYpbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOIE3HON IKOJIOTMUECKOH 1€ TEIbHOCTH.

Oo6111ee YncIo 4acoB, MPEeyCMOTPEHHBIX JUIS U3YYSHHsI XUMUH Ha YTI1yOJI€HHOM YPOBHE CPEIHEro
obmero oopazoBanusi, coctarisieT 204 yacon: B 10 kimacce — 102 vaca (3 gaca B Henento), B 11 kimacce —
102 daca (3 gaca B HezeIo).

Cornacuo yue6noro miana MBOY Mapsesckoit COIL na 2024-2025 yueOHBIii TOA HA H3yYEHUE
yuebHoro npeamera «Xumus» B 10 knacce orBogutcs 102 yaca (M3 pacueta 3 yaca B HEIETIO). Y YUTHIBAs
KaJIeHAapHbIH yueOHbIN rpaduk mikossl Ha 2024-2025 yu. roa, qaHHasi paboyasi mporpaMma COCTaBJI€Ha Ha
98 wyacoB. B cBs3u ¢ Beixoaubm nHeM 4.11., 05.11., 02.05., 09.05.2024r, paboyasi mporpaMma cokpaiieHa
Ha 4 yaca 3a cueT yIUIOTHEHUs TeMbI pazjena «Heopranudeckas XumMusy», « XUMHS U ku3Hb». ConepxaHue
paboueii mporpaMMBbl peann3yercs: B TOJTHOM 00beMe.



COJAEP)KAHUE ObYYEHUA
10 KJTACC

OPT'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOH XUMMH.

[TpenMeT 1 3HaUE€HHE OPTraHUYECKOM XUMUH, NPEACTABICHIE 0 MHOT000Opa3uy OpraHMueCKUX COSTUHEHHUIA.
DNEKTPOHHOE CTPOEHHUE aToMa YIJIepoja: OCHOBHOE M BO30YKJIEHHOE COCTOSHUA. BaneHTHbIE BOZMOXHOCTU
aToMa yriepojaa. XUMHYECKas CBsI3b B OPraHMYECKUX COCAMHEHUAX. THUIbl THOPUAM3AIUN aTOMHBIX
opbuTtanel yriaepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJIEHTHOW CBsI3U (OOMEHHBIN U IOHOPHO-AaKLETITOPHBII).
Tunbl nepekpbIBaHusI aTOMHBIX OpOUTANICH, G- U T-cBsi3u. OMUHApHAsA, JBOMHAS U TpoWHas CBsA3b. CrocoObI
paspbiBa CBsi3eil B MOJEKyJaX OpraHWYecKHX BemecTB. [IoHsATHE 0 CBOOOJHOM paaukaie, Hykieoduiae u
aJeKTpoduIIe.

Teopus cTpoeHus opranndeckux coeauHeHuii A.M. ByTiepoBa u coBpeMeHHbIE MTPEACTABICHUS O CTPYKTYpe
MOJIEKYJI. 3HAUE€HHE TEOPUM CTPOCHUS OPraHUYECKUX COEIMHEHHM. MONEKyJIsapHble U CTPYKTYpHbIE
dopmyiel. CTpyKTypHBIE (DOPMYIIBI PA3IMYHBIX BHIOB: Pa3BEPHYTas, COKpamEHHas, ckeneTHas. M3omepus.
Buael n3omepuu: CTpyKTypHasi, IpOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3((EKTHl B MOJEKYJIax OpraHMYeCKHX
coeuHEHUN (MHIYKTUBHBIA U ME30MEPHBIH 3 exTsl).

[IpencraBnenne o KiIaccupuKanuy oOpraHudeckux BemiecTB. [loHaTne o (QyHKIMOHANBHOW TpymIIe.
Tomoutorust. 'omosorndeckue psifapl. Cucremarnveckas HOMeHKIaTypa opranuueckux coeauneruii (IUPAC)
Y TPUBUAIBHBIC Ha3BaHUS OTACIIbHBIX MPEICTABUTEIICH.

OcoOenHocT M KiIaccUpUKALMA OPraHUYECKUX peakiuil. OKUCIUTEeNbHO-BOCCTAHOBUTEIBHBIE PEAKINHU B
OPraHNU4eCKON XUMHH.

DOKCHepUMEHTAIbHBIE METOAbl H3Y4YeHHs] BEIIECTB M HX IMPEeBpalICHUIl: O3HaKomiieHHe ¢ oOpa3uamu
OpPraHWYECKUX BEIECTB U MaTeprajlaMu Ha UX OCHOBE, OIBITHI O MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB MPU
HarpeBaHuu (MiaBjieHHe, OOYTJIMBaHUE M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEeH MOJIEKYJT OpPraHMYeCKUX
BEIIECTB.

YrieBoxopoasl.

Ankanbl. ['omonorndeckuii psif ajakaHoB, oOmas QGopmysina, HOMEHKJIATypa M HM30MEpHs. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI alIKaHOB, sp3-r1/16p1/1m/13au1/1;1 aTOMHBIX OpOUTajei yrieponaa, G-CBs3b.
®u3nyecKue CBOMCTBA AIKAHOB.

XUMHUYECKUE CBOWCTBA AJIKAHOB: PEAKUMU 3aMELIEHUs, H30MEPHU3alUU, IETUAPUPOBAHUS, LUKIU3ALNH,
NUpPOJIN3a, KPEKUHra, ropeHus. IlpeacraBienne o MexaHu3Me peakliuii paJiiKalbHOTO 3aMEIIEeHNUS.
Haxoxnaenue B mpupoae. CriocoObI MmosyueHus: U MpUMEHEHUE alTKaHOB.

Huknoankansl. OOwmiast ¢opmyina, HoOMeHKIarypa U uzoMepus. OcoOEHHOCTH CTPOEHUS M XUMHYECKHX
CBOMCTB MalbIX (LIMKIOMPONAH, HUKIOOYTaH) U OOBIYHBIX (IMKJIOMEHTAH, HHUKIOTEKCAH) LHKIOATKAHOB.
CrniocoObl nosy4eHus U NpUMEHEHUE [IUKI0aTKaHOB.

Ankensl. [omonorumueckuii psan  ajakeHoB, oOmias ¢opMyna, HOMEHKJIATypa. OIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AJIKEHOB, sz-FI/I6pI/II[I/ISaHI/I$I aTOMHBIX opOuTaneu yrieposaa, o- U m-
cBs3u. CTpykTypHas M reomerpuyeckas (Uuc-TpaHc-) wuzomepusi. Dusmueckne CBONCTBA AalKEHOB.
XUMUYECKUE CBOMCTBA: PEAKIMU MPUCOCIUHEHUS, 3aMEIICHHUS B O-TIOJIOKCHUE IpU JIBOMHOW CBSI3H,
nonuMepuzanuu U okucienus. llpaBuno MapkoBHHKkoOBa. KauecTBEHHbIE pPEAKUMU Ha JBOMHYIO CBS3b.
CrniocoObl 1osty4eHus 1 NIPUMEHEHUE aJIKEHOB.

Ankanuensl.  Krnaccupukanus — ankagueHOB  (COMPSKEHHBIC,  W30JIMPOBAHHBIC,  KYMYIUPOBAHHbBLE).
OCo0EHHOCTH DJIEKTPOHHOTO CTPOCHHUS W XHMHYECKHUX CBOWCTB CONPSOKEHHBIX aueHoB, 1,2- u 1,4-
npucoeanHenue. [lomumepusanus conpsokEHHBIX TUeHOB. CrIocoObl OTyYeHHS U MPUMEHEHUE alTKaJueHOB.
Ankunbl. ['oMosorudeckuii psia ankuHOB, obOmias ¢opmysa, HOMEHKIATypa U H30MEpHs. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYNl aJKWUHOB, SP-THOpHAM3aIMs aTOMHBIX oOpOuTanei yriaepoja.
®u3nyeckue CBOWCTBA AaJKMHOB. XWMHYECKHE CBOMCTBA: PEAaKIUU IPUCOCAVNHEHUS, IWMEpU3alUu H
TPUMEPHU3ALIUM, OKHUCIEeHHs. KHCIOTHBIE CBOMCTBA aJIKWHOB, MMEIOUIUX KOHILEBYIO TPONHYIO CBS3b.
KauecTtBeHHble peakiiiy Ha TPOitHYIO CBsI3b. CrIOCOOBI OTyYEHUS U IPUMEHEHHE aJIKUHOB.

ApoMaTudecKkue yrieBoJopobl (apeHsl). 'oMonorudeckuii psaa apeHoB, obmas (hopMmynna, HOMEHKIATypa U
nu3oMepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30ia. Pu3ndyeckue cBOMCTBAa apeHOB.
XvMUYeCKHue CBOMCTBa O€H30lla M €ro TOMOJIOTOB: pEakIMM 3aMelIeHus B OEH30JIbHOM KOJbIE U
YIJIEBOJIOPOAHOM pajvKalle, peakluu MPUCOETUHEHHs], OKHCIIeHue roMosioroB Oenzomna. [Ipencrasnenue 00
OpUEHTHUPYIOIIEM JEHCTBUM 3aMecTUTENe B OEH30IbHOM KOJBIIE Ha TpUMEpE aJKUJIBHBIX PaJUKAJIOB,



KapOOKCHJIbHOW, THAPOKCUIBHOM, aMHHO- U HUTPOTPYIIIBI, aTOMOB rajioreHoB. OCOOEHHOCTH XUMHYECKHX
cBoiictB ctupona. [lonmumepuszanus crupona. CrocoObl TMOJNydeHUS U TNPUMEHEHHE apOMaTHUYECKUX
YIJI€BOIOPOOB.

[Tpupoausrii ra3. [lonyrasie HedTsaHbIe Ta3bpl. Hedth 1 €€ mpoucxoxaenne. KameHHBIN yronb U MpOAYKTHI
ero nepepadorku. CrocoObl mepepaboTKu HEPTH: MEPErOHKAa, KPEKUHT (TEPMUYECKUH, KAaTaTUTUYSCKUN),
pudopMuHr, nupoiau3. [IpoaykTel nepepadoTku HeTH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.
I'enernueckas cBA3b MEXKIY PA3IMUHBIMU KJIACCAMH YIJIEBOAOPO/IOB.

DNEKTPOHHOE CTPOCHHE TalOTeHIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakiuu 3amelieHuss rajoreHa Ha
TUAPOKCOTPYIILY, HUTPOTPYIIITY, LIHAHOTPYIIIy, aMUHOTpyIIly. [[eficTBie Ha rajloreHIporn3BOIHbIE BOAHOIO U
CIUPTOBOrO pacTBopa miénoud. B3aumopeicTBue IurajloreHajikaHoB ¢ MarHueM u nuHkoM. [lonstue o
METaJUIOOPTaHMYECKUX COEAMHEHUsX. VIcrosb30BaHNe TaJOreHIIPOM3BOAHBIX YITIEBOJOPOIOB B OBITY,
TEXHHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKcrepUMEHTaIbHbIE METOJbl M3YYEHHUS BEUIECTB M HMX IPEBpAIICHUI: H3ydyeHHE (PHU3UYECKUX CBOHCTB
YIJI€BOJOPOAOB  (PacCTBOPUMOCTH), KAUECTBEHHBIX PEAKIUil  yrJIeBOJOPOJOB  Pa3IMYHBIX  KJIACCOB
(obecBeunBanue OPOMHOMN WJIM MOHOM BOJIBbI, pAaCTBOPA EpMaHTaHaTa KaJusl, B3aMMOICHCTBHE alleTUIICHA C
aMMHa4YHBIM pacTBOpOM okcuaa cepedpa(l)), kadecTBeHHOE OOHapy)KeHHWE yriaepoja W BOJAOpPOJa B
OpPraHMYECKHUX BELIECTBAX, IIOJIyUEHUE ITHJIEHA M H3Y4YEHHE €ro CBOWCTB, 03HAKOMIIEHHE C KOJUIEKLUSIMHU
«Hedpts» u «Yroap», ¢ oOpa3namu IlacTMacc, Kay4yKOB W PE3UHBL, MOJEIHPOBAHUE MOJEKYJ
YIJI€BOIOPOAOB U TaJOTEHIIPOU3BOHBIX YITIEBOJAOPOIOB.

Kuciopoacoaep:xamme oprannyeckue coeIMHeHN .

[IpenenvHble oxHoaToMHble cnupTbl. CTpoeHue MosieKyn (Ha TpUMepe MeTaHoda M ATAaHOoJA).
['omonornyeckuit psia, obuas popmyna, u3oMepus, HOMEHKIAaTypa U kiaccudpukanus. Ouznyeckue cBOcTBa
IpeleNbHBIX OJHOATOMHBIX CHUPTOB. BOAoponaHbIe CBS3M MEXAY MOJEKYJaMU CHUPTOB. XHUMUYECKUE
CBOICTBAa: pEaKkIUU 3aMelleHUus, NeruapaTalud, OKHUCICHHS, B3aHMMOICHCTBHE C OpPraHUYeCKUMHU U
HEOpPraHMYeCKUMHU Kucioramu. KauecTBeHHas peakiysi Ha OJHOATOMHbIE cHUpPTHL. JlelicTBHE 3TaHONa U
MeTaHoJa Ha OpraHu3M uenoBeka. CriocoObl MoayYeHUs ¥ MPUMEHEHHE OHOATOMHBIX CITUPTOB.

[IpocTeie 3¢upsl, HOMEHKIATYpa U n3oMepust. OcoOeHHOCTH (PU3MUECKUX U XUMHUECKUX CBOMCTB.
MHOroaToOMHbIE CHUPTHI — ATHIICHTIIMKONb W TiuiepuH. OU3NYecKue U XUMHUYECKHUE CBOMCTBA: peaKlUu
3aMelleHus], B3aUMO/ICHCTBUE C OPraHUYECKUMU U HEOPTAaHUYECKUMU KUCIIOTaMH, KAYECTBEHHAs PEaKIUsl Ha
MHOT0aTOMHBIE CIUPTHL. [IpeacTaBnenue o MexaHu3Me peakluid HyKJIeopuIbHOro 3amelieHus. JlelicTBue Ha
opranusM uyesnoseka. CriocoObl MOIyYEHHs U IPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJIEKYNbl, B3aUMHOE BIHMSHHME THAPOKCOTPYNIBI U OEH30JbHOrO sAapa. dusmueckue
cBoiictBa (eHona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (eHona. KauecTBeHHble peakuuu Ha (HEHOI.
Tokcnuynocts heHona. CriocoObl nmostyueHus 1 npuMeHenue gpenona. GexnonpopmanbaeruiHas cMoa.
KapOoHunbpHble COEUHEHMS] — albJErHJibl U KETOHBl. DJIEKTPOHHOE CTPOCHHE KapOOHWIBHOM TIpYIIBI.
["omonoruyeckue psabl ajlbJeTHA0B U KETOHOB, o0mas Gopmyna, n3oMepust 1 HoOMeHkiatypa. Pusndeckue
CBOICTBa aJbJAETUAOB U KETOHOB. XMMUYECKHE CBOICTBA aJbJETU0B U KETOHOB: PEaKLUU MPUCOEINHEHUS.
OxucneHue ajabAerujoB, KaueCTBEHHbIE peakluu Ha aimbaerujpl. CrnocoObl MONyYyeHHs W TNpPUMEHEHUE
aJbJIETH/I0B U KETOHOB.

OHOOCHOBHBIE IpeaeNibHbIe KapOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOEHUS MOJIEKYN KapOOHOBBIX KHCIIOT.
WN3omepust 1 HOMeHknaTypa. ®Pu3nyecKue CBOMCTBA OJHOOCHOBHBIX MpPENENIbHBIX KapOOHOBBIX KHCIIOT.
Bonoponsbie cBs3M MeXAy MOJIEKyJIaMH KapOOHOBBIX KUCIOT. XUMHUECKUE CBOMCTBA: KUCIOTHbIE CBOWCTBA,
peakuus STepuduKalMM, peaKIUd C Y4acTUEM YIJIEBOJOPOJHOro paaukana. OCOOEHHOCTH CBOWCTB
MypaBbHHOHN KUCIOTHI. [IoHATHE O MPOU3BOJHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEMpPENENIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIOT,
JTUKAapOOHOBBIX KHCIIOT, THJIPOKCUKApOOHOBBIX KHUCJIOT. IlpeacraBuTenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MaJIbMUTUHOBAS, OJICMHOBAS, JUHONEBAsA, JAUHONEeH08ass KUCIOThl. CHocoObl MONydyeHUs u
pUMeHeHHEe KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['oMmonornueckuit psa, obmas dopmyna, uoMepuss U HOMeHKIaTypa. dusznueckue u
XUMHYECKHE CBOMCTBA: THPOJIN3 B KUCIION U LLEIOYHOM Cpefe.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKHUE CBOWCTBA >KMPOB: THAPOJIN3 B KHUCIION M HIETOYHOMN cpere.
OcoOeHHOCTH CBOWCTB JKUPOB, COIEPKAIINX OCTATKHU HEMPeAEIbHBIX KUPHBIX KUCIOT. JKUphI B pupo/e.
MBI14 KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

OOmast xapakTepucTuka yriaeBojoB. Kiaccuduxamus yriaeBoJoB (MOHO-, JAHM- U IOJUCAXapuibl).
MoHocaxapupl: TIIOKO3a, (PpykTO3a, ramakroza, pubosa, ae3okcupubosza. dusnueckue CBOICTBa H
HaxoxJaeHue B npupoje. PorocuHTe3. XUMUYECKUE CBOMCTBA TIIIOKO3bl: PEAKIIMM C YJaCTHUEM CIUPTOBBIX U



QIBJETUAHON TPYI, COUPTOBOE M MOJIOUYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bI, €€ 3HaueHHe B
JKU3HEACITENIBHOCTH opraHu3ma. Jlucaxapuipl: caxapo3a, MalbTO3a M JaKkTo3a. BoccraHaBimBaromme Hu
HEBOCCTaHaBIMBAIOUIMe Aucaxapuipl. ['maponus nucaxapuaoB. HaxoxaeHue B mpupoje UM IPUMEHEHUE.
[Tonucaxapuapl: Kpaxmal, TJIMKOT€H M Le/unoio3a. CTpoeHMe MakpoOMOJIEKYJl Kpaxmania, TJIMKOreHa M
nesunono3sl. dusnyeckrue CBOMCTBA KpaxMalla M LEJUIIONIO3bl. XMMUYECKHUE CBOMCTBA KpaxMala: TMIPOJIu3,
KayeCTBEHHAsl peakiusi ¢ HOJO0M. XHMMHYECKHE CBOMCTBA UEIUIIOJO3bL: TUAPOIM3, MOoJydeHue 3(upon
1eJuTI010361. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

DKCIEPUMEHTAIbHBIE METO/IbI U3YUYECHHS BEILIECTB U UX MPEBPALICHUIN: PACTBOPUMOCTD Pa3JIMYHbIX CIIUPTOB B
BOJI€, B3aWMOJEHUCTBUE ATAHOJIA C HATPUEM, OKUCIEHHME ATHJIOBOIO CIUpPTAa B aJIbJETHJl HA pacKaJ€HHOMN
MEIHONH MPOBOJIOKE, OKHCIIEHHE OJTUJIOBOIO CHUPTa JUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), KAYEeCTBEHHBIC pEaKkIWH Ha ajapAeruabl (C TuapokcuaoMm amammuucepeodpa(l) u
ruapokcuaoM Mmeau(ll)), peakmus rounepuna ¢ rugpokcuaom Menu(ll), xumudeckue cBoHCTBa pacTBOpa
YKCYCHOM KHCIJIOTBI, B3aUMOJICHCTBHUE pacTBOpa TIIIOKO3bl ¢ ruapokcuaom wmeau(ll), B3ammoneiicTBue
Kpaxmalia ¢ MOJOM, pEelIeHHE AKCIEePUMEHTaIbHBIX 334a4y no TemMaMm «Cruptsl U Genons», «KapOoHOBBIE
KUACIOTHI. CIIOKHBIE YPUPBD».

A3oTconepkaiiyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHMyYecKkue Mpou3BOJAHBIE aMMmuaka. Kiaccudukanmss aMuHOB: anudaTHUEcKue U
apoMaTH4YecKHe; MepBUYHbIC, BTOPUYHBbIE U TpeTuuyHble. CTpoeHHe MOJeKys, o0mas gopmyina, U30Mepus,
HOMEHKJIaTypa M (U3NYECKHE CBOWCTBA. XHWMHUYECKOE CBOWCTBA amu(paTHYECKMX aMHHOB: OCHOBHBIC
CBOMCTBA, AaJKWIMPOBAaHWE, B3aMMOJCHCTBUE IEPBUYHBIX aMUHOB C a30THCTOW Kuciaorod. Couu
AIKUJIAMMOHHUSL.

AHWIMH — NIpPEeICTaBUTE]Ib aMUHOB apoMaTH4eckoro psjaa. CTpoeHue aHwiInHa. B3anmHOe BIMAHHME TPy
aTOMOB B MoJieKyse aHwinHa. OcoOEHHOCTH XMMHUYECKUX CBOMCTB aHMJIMHA. KauecTBeHHblE peakuuu Ha
anwiuH. CrocoObl TMONlydeHHs W TpUMeHeHue anudaruyeckux amuHOB. [lomyuenue aHWIMHA U3
HUTPOOEH30171a.

AmuHokucnotel. Homenkiarypa u uzomepusi. OTaenbHble MPEACTABUTENHN 0-aMUHOKUCIIOT: TJIMIIMH, aJTaHUH.
duznyeckue CBONCTBA aMUHOKHUCIIOT. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX
COCIMHEHUH, peakiusl TOJUKOHACHCAIMU, OOpa3oBaHME NENTHAHON CBs3u. buonormyeckoe 3HaueHue
aMUHOKUCIIOT. CUHTE3 U TMAPOJIN3 MENTUIOB.

benku kak mpupomnsie nonumepsl. [lepBuynas, BTopuyHas M TpEeTHYHAs CTPYKTypa OenkoB. XUMHUYECKHE
CBOMCTBA OCJIKOB: THIPOJIN3, ACHATYPALMsl, KAUECTBCHHbBIC PEAKIINU Ha OCIKH.

OKclepUMEHTAbHbIE METObl H3YYeHHs BEIIeCTB W HX IPEBpallleHUi: pacTBOpeHHEe OEIKOB B BOJE,
JeHaTypauus OeJIKOB IPU HarpeBaHUM, LIBETHbIE PEAKIIMH Ha OEJIKU, pellleHne HKCIIEPUMEHTaIbHbIX 3a]a4 110
TeEMaM «A30TCOepKale OPraHNYECKUE COETUHEHND» U «Pacrio3HaBaHUE OPraHUYECKUX COCIMHEHUI.
BbicokomoiieKyIsipHbIE COeIUHEHHUS.

OcHOBHBIE TOHATUS XMMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHUI: MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENeHb MOJIMMEPHU3aLINH, CPEAHS MOJIeKyIgpHas Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISPHBIX
COEIMHEHUH — IOJIMMEPU3ALIMS U MTOJIMKOHCHCALIHS.

[Honumepnsie matepuansl. [lmacTmaccsl (MOMMATUIICH, MOJUIPOINUIIEH, NOJUBUHUIXJIOPHUA, HOIUCTHPOIL,
HOJMMETUIIMETaKpUIIaT, TOJIUMKapOOHAThI, MOMUATUICHTepedTaaT). Y TUIN3alMs U nepepaboTKa MIacTuKa.
DOnacToMepbl: HAaTypajbHbIM KaydyK, CHHTETHYECKHME Kaydyku (OyTagueHOBBIM, XJIOPONPEHOBBIMH,
U30MPEHOBBIN) M CUIMKOHBI. Pe3unna.

Bonokna: HaTypaibHble (XJIOMOK, MIEPCTh, WIENK), HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH U JIaBCaH).

[Tonmumepsl crienMagbHOTO Ha3HauYeHUs (Te(IIoH, KeBiap, 3JIEKTPOIPOBOIAIINE MOJIUMEPHI, OHopa3iaracMbie
MIOJIUMEDBI).

OKCHepUMEHTAIbHBIE METObl H3Y4YeHMs] BEIIeCTB M MX IMpeBpalleHHil: o3HaKomiieHue ¢ oOpa3uamu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB, PEILIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME
«Pacno3HaBaHue mIacTMacc ¥ BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxaenune MonexynspHOW (GOpMyabl OPraHUYECKOTO COEIUHEHHUS IO MAaCCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJSIIIMX B €r0 COCTaB, HAXOXJAECHUE MOJIEKYIAPHON (OPMYJbl OPraHUYECKOTrO COEIMHEHMs IO Macce
(00BEMY) MPOAYKTOB CropaHus, MO KOJWYECTBY BeIIeCTBAa (Macce, 00BEMY) MPOMYKTOB PEAKIUU W/HIIN
UCXOJIHBIX BEIECTB, YCTAaHOBJIEHUE CTPYKTYPHOH (OpPMYyNbl OpPraHMYecKOro BEIIECTBA HAa OCHOBE €ro
XUMHYECKHX CBOWCTB WM CHOCOOOB TOJy4YEHHs, ONpEeNieHHe J0JIM BBIXOJAa MPOAYKTAa PpEaKUHUH OT
TEOPETUYECKH BO3MOYKHOTO.



MexpeamMeTHbIE CBSI3H.

Peanmm3zanus MeXOpeaMETHBIX CBS3€M MPU M3YYEHWH OpraHndeckod xumuu B 10 kiacce ocCyiiecTBisieTCs
Yyepe3 MCIMOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHHN, TaK U TMOHSTUN, IPUHSATHIX B OTACIBHBIX
MIpPEeAMETAaX €CTECTBEHHO-HAyYHOI'O IUKJIA.

OO01mure ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBJICHHE, HAYYHBIN (DAKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJN3, CHHTE3,
KJaccugukanus, HabI0AeHHe, U3MEPEHHE, IKCIIEPUMEHT, MOJIE/b, MOICTUPOBAHUE.

®duszuka: MaTepusi, aToM, MEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, JHEPIEeTUUECKUN YPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHME BelIecTBa, (PM3MUECKUE BEJIMYUHBI, €IMHUIBI U3MEPEHHS, CKOPOCTh, SHEPTHUs,
Mmacca.

buonorus: kierka, opranusM, SKocucTema, ouocdepa, MeTaboiIM3M, HACIEACTBEHHOCTb, aBTOTPO(QHBIA U
reTepoTpoHBIA THI MUTAHUS, OpokeHUe, (HOTOCUHTE3, JbIXaHWE, OCIKH, YIIIEBOMBI, KUPHI, HYKJICHUHOBBIC
KHUCIIOTHI, (PEepMEHTHI.

I'eorpadusi: mose3Hpie UCKOMIAEMbIE, TOTIIIHBO.

TexHosorus: NUILEBble MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MHUTAHMS, MOIOIIME CPEJICTBA, MaTEepHaNIbl U3
MCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KJTACC

OBIIAS U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

AtoMm. CocTaB aTOMHBIX sifIep. XUMHUECKHH deMeHT. M3oTomnbl. CTpoeHne 3JeKTPOHHBIX 000JI0YEK aTOMOB,
KBAaHTOBBIC YHUCJIa. JHEPreTHYECKHEe YPOBHM U TOAYpOBHU. AtomHBIe opOutanu. Krnaccudukamus
XUMHYECKHX 3JeMeHTOB (S-, pP-, d-, f-amements). Pacmpenesnenne 37J€KTPOHOB IO aTOMHBIM OpPOHTAJISM.
DNEKTPOHHBIE KOH(PUTYpAllMd aTOMOB JJIEMEHTOB TMEPBOrO—YETBEPTOTO TEPHOJAOB B OCHOBHOM U
BO30Y)XIEHHOM COCTOSIHUH, DJICKTPOHHBIC KOH(PUTYPAIIUH HOHOB. DJIEKTPOOTPHUIIATEIIPHOCTD.
[lepronnueckuii 3akoH u Ilepuonmyeckas cucrema xumuueckux siemeHToB J[M. MenneneeBa. Cas3b
MepUONYECKOro 3akoHa W llepmoandeckoi CUCTEMbl XMMHUYECKHX 3JEMEHTOB C COBPEMEHHOW TeopHei
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB M 0O0pa3yeMbIX HMHU
MPOCTBIX M CIOXHBIX BELIECTB 10 TrpynnaM M IepuojaM. 3HAueHHE Iepuojauyeckoro 3akona JI.I.
Menpaeneena.

Xumudeckass CBA3b. BHAbl XWMHUUYECKOM CBS3M: KOBAJICHTHAs, HWOHHAS, MeTauindeckas. MexaHU3MBI
00pa3oBaHUsl KOBAJICHTHOW CBSI3U: OOMEHHBIM W JIOHOPHO-AaKIENTOPHBIA. DHEpPrusi M JUIMHA CBS3H.
[TonsipHOCTH, HANpPaBJICHHOCTh M HACHIIIAEMOCTh KOBaJeHTHOM cBsi3u. KpartHwie cBsizu. BogopoaHasi cBsi3b.
MeXMOJIEKYIISIPHBIE B3aUMOJEHCTBUS.

BasieHTHOCTP W BaJICHTHBIE BO3MOXKHOCTH AaTOMOB. CBsi3b 3JIEKTPOHHOW CTPYKTYPhl MOJIEKYJI C HX
TEOMETPUUYECKUM CTPOEHUEM (Ha TPUMEPE COSAMHEHUN FIIEMEHTOB BTOPOTO NIEPHOIA).

[IpencraBineHre O KOMIUIEKCHBIX coeauHeHusx. CocTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOpa3oBaTellb,
JUTaHbl. 3HaUY€HUE KOMIUIEKCHBIX coeluHeHn. [IoHsATHE 0 KOOpAMHAIIMOHHOM XUMUHU.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTpOEHUs. THIBI KPUCTATUMYECKUX PEHIETOK (CTPYKTYp) U
CBOMCTBA BEIICCTB.

[Tonsitue o mucnepcHbix cucteMax. McrtunHbie pacTBoOphl. [IpencraBieHre O KOJUIOMIHBIX PacTBOpax.
CriocoObl  BBIp@XCHHUS KOHIICGHTPAIIMA pPACTBOPOB: MaccoBas JOJS BEIIECTBA B PAcTBOpPE, MOJISIpHAsS
KOHIIeHTpalusi. HachllieHHbIE M HEHACHIILIEHHBIE PaCTBOPbI, PACTBOPUMOCTh. KpuCTaIIOTHApPATHI.

Krnaccupukanus W HOMEHKJIATypa HEOPraHMYECKHX BEIIEeCTB. TpHBHAIBHBIC HA3BaHHUS OTJICIIBHBIX
MpeJICTaBUTEICH HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XMMHYECKHX pEakiuii B HEOPTaHMYECKOW M OPraHUYECKOW XWMHUHU. 3aKOH COXpaHEHHS
MaccChl BEIIECTB; 3aKOH COXPAHEHUsT W MPEBPAICHMS SHEPrud NpPU XUMHUUYECKHX peakuusx. TemnoBble
3 PeKTh XUMHYECKUX peakiuii. TepMoXuMHIeCKue ypaBHEHHUS.

CKOpOCTh XMMUYECKOW peakKIu, €€ 3aBUCUMOCTh OT Pa3jHuYHbIX (PakTOpoB. ['OMOTreHHBIE M TeTepOreHHbIC
peakuun. Karanus u karajin3aTropsl.

OOpatumble U HeoOpaTUMbIE peaklud. XUMHYecKoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.
@akTOpbl, BIAUSIONIME HA MOJOKEHUE XMMHUYECKOTO PABHOBECHS: TEMIIEPATYpa, NABJIECHUE U KOHILEHTpalUU
BEILECTB, y4acTBYIOIMMX B peakuuu. [Ipunuun Jle arense.

OnekTponuTHueckas aucconyanus. CuibHble W ciabble 2nekTponuThl. Crenenb auccomuarnuu. Cpena
BOJHBIX PACTBOPOB: KHWCJIOTHAs, HEWTpaibpHas, IienodHas. Bomopoanseiii mokaszarens (PH) pactBopa.
lMunponus coneit. Peakuuy noHHOTO 0OMEHA.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkuciaeHus. OKUCIUTENh M BOCCTAHOBUTEIb.
IIpoueccsl OKuCIEHHST W BOCCTAHOBJICHMS. BakHeWlne OKHCIMTEIM W BOCCTAHOBUTENU. MeTon
AIEKTPOHHOTO OaaHca. DNEeKTPOJIU3 PAaCTBOPOB U PACIIIIABOB BEIIECTB.

OKCMepUMEHTAIIBHBIE METOABI U3YUYEHHUS BEIIECTB U MX MPEBPAILCHHI: Pa3JIOKEHHE MEPOKCHAA BOJOPOa B
MPUCYTCTBUH KaTalU3aTopa, MOAETH KPUCTAIUTMUECKUX PEIIETOK, MPOBEACHUE PEeaKIuii MOHHOTO OoOMeHa,
oTpeNieJICHUuEe Cpebl PACTBOPOB C TMOMOIIBI0 HHAMKATOPOB, M3YUYCHHE BIUSHHS Pa3IMYHBIX (AaKTOPOB HaA
CKOPOCTh XUMHUUYECKOW PEAKLIUH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

[Tonmoxenne HemerauioB B Ilepuomnmueckoit cucreme xumuyeckux diemeHToB JI.M. MenneneeBa u
OCOOEHHOCTH CTpOEHUsS WX aToMOB. DU3NUECKHE CBOWCTBA HEMETALIOB. AJUIOTPONHS HEMETAIOB (HA
npuMepe KUCIopoaa, cepsl, hocdopa u yriaepoaa).

Bonopon. ITlonyuyenue, ¢usnueckue M XUMHUYECKHE CBOWCTBA: pPEaKIMM C METaUIaMH W HEMeTaJUIaMu,
BOCCTAHOBUTEINbHBIE CBOMCTBA. [ Mapuabl. TOIIMBHBIE JIEMEHTHI.

lamorensl. HaxoxxaeHue B mpupoAe, CHOCOObl TONydeHUs, (U3HUECKHEe U XUMHUYECKHE CBOMCTBA.
["amorenoBoopoasl. BaxkHeiime KUCIOPOACOAEPKAIME COCMWHEeHMs] TanoreHoB. JlaGopaTopHble u
MPOMBINIICHHBIE CIIOCOOBI MOTYYeHUS TaIoTeHOB. [I[prMeHeHue rajJoreHoB U UX COeIMHEHUH.



Kucnopon, o3on. JlaGopaTopHble M NPOMBIIUIEHHBIE CHOCOOBI TMONy4eHUS Kuciopoaa. Du3HUecKue H
XMMHUYECKHE CBOMCTBA U IPUMEHEHHE KUCI0poia U 030Ha. OKCUIBI U TIEPOKCUIBI.

Cepa. Haxoxxnenue B mpupoje, crnocoObl mosyueHusi, pusnueckue 1 xumMuueckue coiictsa. CepoBonopof,
cynbuasl. Oxcun cepoi(1V), okcua ceppi(VI1). CepHucras u cepHas KUCIOTBI U UX coiu. OcoOeHHOCTH
CBOWCTB CEpHOM KUCHOTHIL. [IpruMeHEHNE cephl U €€ COEMHEHUM.

Azot. HaxoxzaeHue B mpupone, CHocoObl MOIydeHHs, (U3NYECKHEe U XUMHMUYECKHE CBOWCTBA. AMMMAK,
HUTpUAbL. OKCHIBI a30Ta. A30THCTas W a30THAs KHUCIOTHI U UX coid. OCOOEHHOCTH CBOWCTB a30THOM
KUCOTh. [IpuMeHeHne a30Ta u ero coeJUHEHU. A30THbIE y10OpEHHUS.

®ochop. Haxoxnenue B mpupoje, CriocoObl MoydeHus, GU3nIecKue u XuMudeckue cBoiicrea. @ochuasr u
dochun. Oxcuasl dochopa, dochopHas kuciora u e€¢ conu. [Ipumenenue docdopa M €ro CoOeTUHECHHI.
dochopHbIe y1oOpeHHs.

VYriaepon, HaxoxJIeHHe B mpupoje. AiuioTponHele Moaudukanuu. duszndyeckue M XMMHUYECKHE CBOWMCTBA
MPOCTBIX BEIIECTB, 00pa3zoBaHHBIX yriepoaoM. Okcun yraepona(ll), okcuna yriepona(lV), yronpaast kuciora
U e€¢ coau. AKTUBMPOBaHHBIM yroib, azacopOuus. @DymiepeHsl, rpadeH, YriaepoJIHble HaHOTPYOKH.
[IpumeHneHne MpocThIX BEIIECTB, 00pa30BaHHbBIX YIJIEPOIAOM, U €T0 COEAUHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl mosydeHus, ¢pu3ndeckue M Xumuueckue cBoiictBa. Okcup
kpemuus(l1V), kpeMHueBas KHUCIIOTa, CHWIMKaThl. lIpuMeHeHue kpemHus U ero coeauHeHuil. CTekio, ero
HOJIy4EeHHUE, BUJIbI CTEKIIA.

[Monoxxenne wMetamuioB B llepmoguueckoil cucTeMe XHMHUYECKHX 53JeMEHTOB. OCOOCHHOCTH CTPOCHHUS
JIEKTPOHHBIX 000J04YeK aTOMOB MeTaiuoB. O0uue gusnueckue cBoiicTBa MeTajuioB. [IpuMeHeHne MeTamioB
B ObITY U TeXHUKe. CIlJIaBbl METAJLIOB.

OJEeKTPOXUMHUECKUI  psin HampsbkeHud — meramnoB.  OOmme  cnocoObl  MOJY4YeHHS  METaJUIoB:
TUAPOMETAJUIYprusi, MUPOMETAIyprusi, 3iekTpomeTtamiyprusd. Ilonsrue o koppo3uu meramioB. CrocoObl
3aLUTHI OT KOPPO3UH.

O6mas xapaxkrepuctuka MetamioB |A-rpynmsl [leproanueckoil cucreMbl XMMHUYECKUX AyieMeHTOB. Hatpuii u
KaJIMii: nojy4yeHue, pusnueckue 1 XMMUYeCKHUe CBOMCTBA, IPUMEHEHHUE IPOCTHIX BEIIECTB U UX COCAMHEHUI.
O6mas xapakrepuctuka MetaiioB ||A-rpynmnel [leproguueckoil cCTeMbl XUMHUYECKUX 3JIEMEHTOB. Maruuit
U KalbLuil: monydeHue, (PU3MYECKHMEe W XHMHUYECKUE CBOMCTBA, NPUMEHEHHME MPOCTHIX BEIIECTB M HX
coeauHeHuH. JKECTKOCTH BOABI M CIOCOOBI €€ YCTpaHeHHUS.

AnroMMHHH: TonydeHue, (U3MYEeCKHe M XMMHUYECKHE CBOWCTBA, IMPUMEHEHHE IPOCTOTO BELIECTBA M €ro
coeanHeHU. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THIPOKCUAA ATFOMUHUS, THIPOKCOKOMITIICKCHI ATFOMUHHSL.
OO0mrast XxapakTepuCTHKa MeTalIoB nModounslx noarpymnn (b-rpymm) Ilepuonuyeckoil cucreMbl XUMHUYECKUX
3JIEMEHTOB.

dusnueckne W XUMHYECKHE CBOWCTBA XpoMa U ero coeaumHeHuit. Okcumsl u ruapokcuabl xpoma(ll),
xpoma(lll) u xpoma(VI1). Xpomarsl U TUXpOMaThl, UX OKHCIHUTEIbHBIC CBOMCTBA. [lonydeHue U mpuMeHEeHUEe
Xpoma.

dusnyeckre U XMMUYECKUE CBOMCTBA MapraHiia U ero coepnHennil. Baxneimue coequnenust mapranma(ll),
mapranna(lV), mapranna(VI) u mapranna(VII). [Tlepmanranat kanus, ero OKUCIUTEIbHBIE CBOWCTBA.
duznyeckue U XMMHUYECKHE CBOMCTBA XkKeJe3a U ero coennHeHnit. Okcuapl, ruipokcuabl U conu xenesa(ll) u
xenesza(lll). [lonyyenune u mpuMeHeHHe kKele3a U ero CIIaBoB.

®u3nyeckue U XUMHUYECKHE CBOMCTBA Meau M €€ coenuHeHuil. [lonydeHne W NpUMEHEHHE MeOu U €€
COCIMHEHU.

[unk: nmonmydeHue, ¢uU3MYECKUEe MU XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOWCTBA OKCHJAa M THUIPOKCHIA
LIMHKA, THIPOKCOKOMIUIEKCHI ITUHKA. [[puMeHeHne IMHKa U €ro COEAUHEHU.

OKCepuMEHTAIbHbIE METOJIbl M3YYEeHMsI BELIECTB U UX MpPEBpaLICHHI: M3ydeHHe oOpa3loB HEMETAJUIOB,
ropeHue cepel, Qocdopa, xene3a, MarHus B KHUCIOpOJE, M3ydeHHE KOJUIEKIUH «MeTamibl U CIIIaBbl»,
B3aMMOJICHCTBHE IIENOYHBIX M IIEJIOYHO3EMEJIbHBIX METAIJIOB C BOJOW (BO3MOXXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUAIIOB), B3aUMOACHCTBUE IIMHKA M Kejie3a C pacTBOpaMHM KHCIOT M IIEJouYel, KaueCTBEHHBIE
peakuMd Ha HEOpraHWYecKHUe aHUOHbBI, KAaTHOH BOJOPOJAa U KAaTHOHbI METAJJIOB, B3aMMOJEHCTBHE
TUAPOKCUIOB ATIOMUHUS U [IMHKA C pACTBOPAMU KUCJIOT U IIEJI0Y€EH, pEIEHHE SKCIIEPUMEHTAIIBHBIX 331a4 110
temaMm «l'ajmorensn», «Cepa u e€ coeAMHEHUs», «A30T U pocdop U UX coeAUHEHUs», «MeTamibl TIIaBHbIX
noArpynm», «MeTasuibl TOOOYHBIX MOATPYIIID.

XuMHUS U )KU3Hb.

Posib xumuu B obecrieueHUN yCTOWYMBOTO pa3BUTHUS yenoBeyecTBa. [IoHATHE O HAyYHBIX METO/aX MO3HAHUSA
U METOJIOJIOTMH Hay4yHOro uccienoBaHus. HayuHbple NpUHIUIB OpraHU3alii XMMHYECKOrO MPOU3BOICTBA.
[IpomblnieHHBIE CIOCOOB! MOMYYeHHs BaXKHEWIIMX BEIIECTB (Ha MpUMepe NMPOU3BOJCTBA aMMHUaKa, CEpHOMN



KHUCIIOTHI, MeTaHoua). [[poMBbIlIUIeHHBIE CTIOCOOBI TOMYYEHHUSI METAIIJIOB M CINIABOB. XUMHUYECKOE 3arpsi3HEHUE
OKpYKarolllen cpelibl U ero nocieacTBus. Poib xumun B o0ecrieueHnn 3HEPreTuYeckoi 6€30MacHOCTH.
Xumusi ¥ 300pOBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [lpaBuia HMCHOJb30BaHUSL JIEKAPCTBEHHBIX
npenaparoB. Poias XUMUM B pa3BUTHHA MEIULIMHBI.

XvMUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBBIE A00aBKH. Ponbh XUMUM B OOECHEUYEHUH NHUIIECBOM
0€30MacHOCTH.

Kocmernueckne u mapdromepnbie cpeactBa. beitoBas xumusi. [IpaBuna 06e30macHOro HMCIMOJIB30BaHUS
IpenapaToB ObITOBOM XMMHH B IOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEIILHBIC MaTEPHAIBI (IIEMEHT, OETOH).

XuMHUs B CeNbCKOM X03siiicTBe. OpraHnyeckrie 1 MUHEpalIbHbIE YIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPACKMU, CTEKJIO, KepaMuKa. MaTepuainbl A SJIEKTPOHUKH.
HanoTtexHonoruu.

Pacuérnble 3a1aun.

Pacuérel: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B PEaKI[MU BEIIECTB, MACChl (00bEMaA, KOJIUYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUH,
€CJIM OJTHO M3 BEIECTB MMEET NMpPUMECH, Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOAYKTA PEaKIUU, €CIIU
OJHO M3 BELIECTB JaHO B BHUJE PacTBOpa C OMNPEACIEHHOM MacCOBOWM J0JIE PacTBOPEHHOIO BEIIECTBA,
MacCOBOM JIOJIM UM MOJISIPHOW KOHUEHTpAalUMu BEIIECTBA B PACTBOPE, IOJIM BBIXOJA MPOAYKTA PEAKLUUU OT
TEOPETHUUYECKH BO3MOKHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MexnpeaMEeTHBIX CBSI3€M NpU M3ydyeHUU oOLed M HeopraHuueckod xumuu B 11 kiacce
OCYIIIECTBIISIETCS. UYepe3 HCIONIb30BaHHE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, TaK M MOHSTHIA,
MPUHATHIX B OTACIIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBICHHE, HAYYHbIN (DAaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHaJIN3, CUHTE3,
KJIacCU(pUKAIUs, TICPUOJANIHOCTh, HAOIOICHIE, U3MEPEHHE, IKCIIEPUMEHT, MO/IE)Th, MOJICTUPOBAHUE.
®usnka: wmarepus, MHUKPOMHUpP, MAKPOMHp, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HWOH, HW30TOIBI,
PaauoOaKTUBHOCTb, MOJICKYJa, YHEPreTUYECKUN YpPOBEHB, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHUE
BEIIIECTBA, UJCANIbHBIN ra3, Gu3nYecKrue BeIMYUHbBI, €AMHULIBI U3MEPEHHUs, CKOPOCTh, SHEPTHS, Macca.
buonorust: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MeTabOIU3M, MAKpO- U MHUKPOIIEMEHTHI, OCJIKH,
JKUPBI, YIIIEBOJbl, HYKJICUHOBBIE KHCIOTHI, (D€PMEHTHI, TOPMOHBI, KPYTOBOPOT BELIECTB M MOTOK SHEPTUU B
HKOCUCTEMAX.

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAaeMbIe, TOTLTUBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIUIEHHOCTb, MeTaJuTyprusl, CTpPOUTELHBIE MaTepHaIbl,
CEJIbCKOXO03SUCTBEHHOE MPOM3BOACTBO, MUIIEBAasi MPOMBINIICHHOCTh, (hapMaleBTHUeCKasi MPOMBINIIICHHOCTb,
MPOU3BOJICTBO KOCMETHUYECKUX IMPENapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pPUAIOB, 3JEKTPOHHAs
MPOMBILIUIEHHOCTh, HAHOTEXHOJIOTHUH.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBMM € CHCTEMHO-ACATEIBHOCTHBIM IOAXOJOM B CTPYKType JHYHOCTHBIX pPE3YJIbTaTOB
OCBOEHHUSI mpeaMmeTa «XHMHs» HAa YpOBHE CpeAHEro oOmiero oOpa3oBaHUs BBIJICICHBI CIEAYIOIIHNE
COCTABJISIFOLIME: OCO3HAHHE OOYYArOUIUMHUCA POCCHUUCKOM TPaXJAaHCKOW HJACHTHUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIHLHOCTH U CAMOOIPEICICHHUIO; HATMYUE MOTUBALIUU K O0Y4EHUIO; TOTOBHOCTD
U CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCSA MPHUHATHIMUA B OOIIECTBE MpaBHJIAMH M HOPMaMHU
MOBE/ICHUS; HAJIMYKME MPABOCO3HAHHUSA, SKOJIOTHUECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUThH LIENTU U CTPOUTH
JKU3HCHHBIC TIJIaHbI.

JIndHOCTHBIE pe3yabTaThl OCBOGHMSI THpeaMmeTa «XHUMHUS» OTpaxaroT CcHOPMHUPOBAHHOCTH OIbBITA
MIO3HABATEIBHOM U MPAKTUYECKOH NeSITETLHOCTH 00YUaIONIMXCs B MIPOLIECCE PeaTn3auy 00pa3oBaTeIbHON
JEeSITEIbHOCTH.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHMS MpenMeTa «XUMHS» OTPaXKalT CHOPMHPOBAHHOCTH OIBITA
MO3HABATEJILHOMN U MPAKTUYECKON JeSITeIbHOCTH 00YJarOIIUXCs B IPOIECCe peain3auy 00pa3oBaTesIbHOM
NeSITeILHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HAHMS OOYYAIOUIMMHCA CBOMX KOHCTHTYLIIMOHHBIX IMpPaB M OOS3aHHOCTEH, YBXCHHS K 3aKOHY H
MIPABOIOPAIKY;

IPECTaBICHUS O COLMATBHBIX HOPMAX M MPAaBUIIAX MEXIMYHOCTHBIX OTHOLICHUN B KOJUICKTUBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JMAEATEIbHOCTU MPU CO3/JaHUU Y4YEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIHHBIX 33/1a4, BBITOJIHCHUN XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U apTyMEHTHI APYTUX MpH aHAlK3e
pa3IMYHBIX BUJIOB y4eOHOM eI TeTbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEANIO OT€YECTBEHHOW XUMUH;

YBa)KEHUS K MPOIeCCy TBOPUYECTBA B 00JIACTU TEOPUH M MPAKTUYECKOTO MPUIOKEHHUSI XUMUHU, OCO3HAHUS
TOTO, YTO JIaHHBIC HAYKU €CTh Pe3yJbTaT IUTEIBHBIX HAOIIOCHHNA, KPONOTIMBBIX YKCIEPUMEHTATBHBIX
MOKMCKOB, ITOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeca U NO03HABATEIBHBIX MOTHBOB B TTOJIYYE€HUH H MOCIIEAYIOIIEM aHATN3e HHPOPMAILIUHU O TTEPEOBBIX
JOCTHKEHHUSIX COBPEMEHHOM O0TE€UeCTBEHHOW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallWH, CBSI3aHHBIE ¢ XUMUYECKUMU SIBJICHUSIMH, U MPUHUMATh OCO3HAHHBIC
pENICHHUS, OPUECHTUPYSICh HA MOPATLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OILICHHWBAaTh CBOE TMOBEJCHHWE M TMOCTYNKH CBOMX TOBAPUIIEH C MO3MIUNA HPABCTBEHHBIX U
IIPAaBOBBIX HOPM H C y4ETOM OCO3HAHUS TIOCJIECTBUN TIOCTYIIKOB;

4) popmMupoBaHu KYJIbTYPHI 310POBbS:

MOHUMaHUs I[IEHHOCTEH 370pOBOTO W 0e30MacHOro obpas3a KWU3HM, HEOOXOJAMMOCTH OTBETCTBEHHOTO
OTHOILIEHHSI K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOirofeHus IpaBuil 0€301acHOro oOpallleHus ¢ BEIIeCTBaMU B OBITY, IOBCEITHEBHOM *U3HU, B TPYAOBOMH
NeSITENIbHOCTH;

MOHUMAaHHS IEHHOCTH MPAaBHJI HHIUBUAYATLHOTO U KOJUIEKTHBHOTO 0€301TacHOTO MOBEICHHSI B CUTYAITUsX,
YIPOKAIOLIUX 3JOPOBBIO U JKU3HU JIIOJIEH;

OCO3HAHMSI TIOCIEACTBUN W HENPUATHS BPEAHBIX IPHUBBIYCK (YIIOTPEOJICHHUS alKOTOJIs, HApKOTHKOB,
KYpEHHUs);

5) Tpy10oBOro BoCIUTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEOBATENLCKOM  JIeSTENbHOCTH, OOIIECTBEHHO
MIOJIE3HON, TBOPUYECKON M IPYTUX BHAX JACATEIBHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEIICHWU MPAKTHYECKUX 3a/lad COLMATbHOW HANpaBICHHOCTH (B
paMKax CBOEro KJjiacca, IKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YUEHHIO Mpodeccuil pa3IMyHOro poja, B TOM YUCIIEe Ha OCHOBE PUMEHEHUS
MPEIMETHBIX 3HAHUH 110 XUMHU;

YBaXXCHHUS K TPYY, JTIOASIM TPYyJa U pe3yibTaTaM TPYAOBOM IeATEIbHOCTH;



TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBUAYAILHOW TPAaeKTOPHH 00pa3oBaHUs, Oynymieil mpodeccun u
peanu3ani COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K
XHUMHHU, UHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS

9KOJIOTMYECKH 11eJ1eCO00Pa3HOro OTHOLIEHHUS K IPUPOJAE KaK HCTOYHUKY CYIIECTBOBAHUS XKU3HH Ha 3eMile;
NOHUMaHHA TJI00AIBHOTO XapakTepa SKOJIOTUYECKUX MPOOIJIEM, BIUSHHUS SKOHOMHUYECKUX MPOIIECCOB Ha
COCTOSIHUE NPUPOJHON U COLMAIBHON CPElIbl;

OCO3HaHUS HEOOXOAMMOCTHU HUCIIOJIb30BAHUS JOCTHXKEHUN XMMHUU JUJISl PEIIEHUs BOIIPOCOB PalliOHAIBHOTO
IIPUPOIOIOIIB30BAHUS;

AKTHUBHOTO HENPUATUSA JACUCTBUN, NIPUHOCAIIMX Bpel OKpYXKaloled IPUPOJHOM cpene, YMEHHs
IPOTHO3UPOBAaTh HEOJIArONPUATHBIE HKOJOTHMUECKUE IOCIEACTBHUS MNpEeANPUHUMAEMbIX JeHCTBUH U
IIpeoTBpallaTh UX;

HaJIMYUS PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, HJKOJIOIMYECKON KYJIbTYpPbI, OIBITA JAEATEIbHOCTU
DKOJIOTMYECKON  HAIpaBJIEHHOCTH,  YMEHHUS  pPYKOBOJCTBOBaTbCS HMMHU B  II03HABATEJIbHOMH,
KOMMYHHKaTHUBHOH M COLMAJILHON MIPAKTUKE, CHOCOOHOCTU U YMEHUS aKTUBHO ITPOTHUBOCTOATh UIEOJIOTUU
xemopoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAyKH U OOIIECTBEHHOM
IIPAKTUKH;

NOHMMaHHS CHEHU(PHUKH XUMHHM KaK HayKH, OCO3HaHHUS €€ ponu B (HOPMUPOBAHHH PAIMOHAIHLHOTO
HaY4YHOTO MBILIUIEHHS, CO3JaHUU LIEJIOCTHOIO MPEICTaBICHHUS 00 OKpYKAlOIIeM MHUpE KaK O €IUHCTBE
IPUPOJbI U YEJIOBEKAa, B MO3HAHWU IPHUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJIeM COXpaHEHUS
IIPUPOIHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO0O0M 3HAYMMOCTH XMMHUH JUISI COBPEMEHHOH LWBWIM3ALMU: B €€ TYMaHUCTHYECKOU
HAlpaBIEHHOCTH M BaXHOW pOJIM B CO3JaHMUM HOBOM 0a3bl MaTepHaJbHOW KyJBTYpbl, B pPELICHUU
IO0ANBHBIX TPOOJIEM YCTOWYUBOTO PA3BHTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOMU, IMHINEBON U
9KOJIOTUYECKO 0e30MacHOCTH, B Pa3BUTHUM MEAMLUHBI, 00ECHEUEHUHM YCJIOBUH YCHELIHOro Tpylaa MU
9KOJIOTMYECKU KOM(OPTHOM KU3HU KaXKI0r0 WieHa OOlIeCcTBa;

€CTECTBECHHO-HAYYHON TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJIOB IIO3HAHUS, HCIIOJIb3YEMBIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IOJy4YaeMble 3HAHUS JUIsl aHaIu3a U OOBSICHEHMS
SBJICHUH OKPYXKAIOLIEr0 MHUpa MU TMPOUCXOASAIIMX B HEM HM3MEHEHUH, yMEHMs JenaTb OO0OCHOBAaHHBIC
3aKJIIOYEHHS Ha OCHOBE HAyuyHbIX ()AaKTOB M HMEIOUIMXCSA JaHHBIX C IIeJbI0 IMOJIyYEHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIHO MCIIOJIb30BaTh XUMUYECKHE 3HAHUS Ui pelleHus MpoOieM B pealbHBIX
YKU3HEHHBIX CUTYalUsX;

MHTEpeca K TO3HAHUIO, UCCIIEOBATENbCKOM AEATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTHM K HENPEpPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K AaKTHUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 110 XUMUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TPYZAa B PA3IMYHbIX cepax NpodhecCHOHATBHOM e TeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpeamMeTHble pe3ysibTaThl OCBOEHUS MpOrpaMMmbl [0 XHMHUU Ha YPOBHE CpEIHEro OOIIero
00pa30BaHUs BKIIOYAIOT:

3HauYMMBbIe 1715 (HOPMHUPOBAHUS MUPOBO33PEHUST 00YUAIOMIMXCS MEXAUCIUIIMHAPHBIE (MEXIPEIMETHBIE)
oOIIeHayYHbIE MOHATHS, OTPaKAIOIIME IEJIOCTHOCTh HAYyYHOM KapTUHBI MHpa M CIEHU(PHKY METOIOB
MO3HAHMS, MCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIEeCTBO, SHEpPrus, sSBIIEHUE, MPOILIECC,
cucTeMa, HaydHbli (aKkT, NPUHLMI, TUINOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEI0BaHHE,
HaOJII0/IeHuE, U3MEpPEHNUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  yueOHBbIe  JeHCTBHS  (TIO3HaBaTelbHblE, KOMMYHMKATUBHBIC,  PETYJSATUBHBIE),
oOecneunBaromue ¢opMupoBaHre (QYHKIMOHAIBHOM TI'pPaMOTHOCTH M COIMAIBbHON KOMIIETEHIIUH
o0yJaromuxcs;

CIIOCOOHOCTh OOYYaIOIIMXCSl HUCHOJb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE
3HaHUS M YHUBEPCAJIbHbIE YUeOHbIE IEHCTBHS B TO3HABATEIBHOM U COLMAILHON MPAKTHKE.
MertanpeameTHble pe3ynbTaThl OTPaXKAlOT OBJIAJCHHE YHHUBEPCAIbHBIMU Y4€OHBIMH I103HaBaTEIbHBIMU,
KOMMYHHKATUBHBIMH U PETyJISTUBHBIMU JI€HCTBUSMHU.



ITo3HaBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

1) 6a3oBble JJOornYecKue AecTBUS:

CaMOCTOSITENIbHO (POPMYIHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONpEeNeNIATh LENM JeATeNbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPHUM MX JOCTHXKEHHS, COOTHOCHUTh
pe3yJIbTaThl JEATEIBHOCTH C ITIOCTABIEHHBIMU LIESIMU;

UCIOJb30BaTh [P OCBOCHHWU 3HAHUH MNPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATh XapaKTEpHbIE
IPU3HAKU TOHSATHI M yCTaHaBIMBAaTh HUX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS JUIS
00BSICHEHUS OTAEIbHBIX (PAaKTOB U SIBICHUM;

BbIOMPATh OCHOBAHUS M KPUTEPUH VI KIIAaCCU(DUKALMU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOMTb JIOTUYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JE€OyKTHBHbIC, 110 QaHAJOTUHU), BBISBITH
3aKOHOMEPHOCTH M IPOTHUBOPEUUS] B pacCMaTpUBAEMbIX SBJICHUSX, (QOPMYJIHPOBaTh BBIBOABI U
3aKJII0UYEHHUS;

IPUMEHATh B IpolLEcCe IO3HAHMSA HCIOJIb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIE) MOJEINH,
npeoOpa3oBbIBaTh MOJAETBHBIE NPEACTABICHUS — XMUMHUYECKHHA 3HAK (CHMBOJI) 3JIEMEHTa, XUMHUYECKas
(dopmyna, ypaBHEHHE XUMHUYECKOW PEeakLUU — IPU PELICHUU YY€OHbIX MO3HABATENBHBIX M MPAKTUYECKUX
3a/a4, IPUMEHATHh HA3BaHHbBIE MOJEIbHBIE NPEJACTABICHUS MAJI BBISIBICHUS XapaKTEPHBIX IPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKLUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaJIeTh OCHOBAMH METOJIOB HayYHOI'O TIO3HAHUS BEILECTB U XMMUYECKUX PEaKIIHii;

dbopMynHpOBaTh LENM M 33Ja4d HCCICIOBAHWS, HCIOJIH30BATH IIOCTABICHHBIE M CAMOCTOSITEIHHO
c(OpMyYIMPOBAaHHBIE BOIPOCHl B KAayeCTBE HMHCTPYMEHTA IIO3HAHUS WU OCHOBBI Ui (OPMHPOBAHUSA
TUIOTE3bI 0 IPOBEPKE NPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUII;

BJaJIeTh HAaBbIKAMHM CaMOCTOSATENBHOTO IJIAHUPOBAHUS M IPOBEACHUS YYEHHUYECKHX OSKCIIEPHUMEHTOB,
COBEPILICHCTBOBAaTh yMEHHUS HAOJIOAaTh 3a XOJOM IIPOLECCa, CaMOCTOATENIBHO MPOTHO3HPOBATH €ro
pe3yibTar, (QOpMyJIHpPOBaTh OOOOIIEHUS M BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH DPE3YJIbTATOB
UCCJIEIOBAHMSI, COCTABIISATh 0OOCHOBAHHBIM OTYET O MPOJIETAaHHOM paboTe;

IpUoOpeTaTh ONBIT YYEHHYECKOM HCCIIeOBAaTENbCKOM UM TMPOEKTHOW JIEATENIbHOCTH, IPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELIeHMs] NMPAaKTUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3IMYHbIX METOOB ITO3HAHUS.

3) padora c unopmanmeii:

OPUEHTUPOBATbCS B  PA3JIMYHBIX HUCTOYHUKAX HHGpopManuu (HaydHO-TIONYJSIpHAs —JUTeparypa
XUMHUYECKOTO COJIEp)KaHUs, CIIpaBOYHBIE MOCOOUs, pecypchl MHTepHeTa), aHAIW3UPOBaTh MHPOPMAIIIO
pa3iMYHBIX BUAOB U (GOpPM MPEACTaBICHUS, KPUTHUYECKH OLIEHWBAaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTH;

(dbopMynMpoBaTh 3aMpochl U MPHUMEHATh pPA3IUYHBIE METOAbl MpPU IOHMCKE M OTOOpe HH(popMaluy,
HEOOXOIUMOM ISl BHITOJTHEHUS YUeOHBIX 3a/1a4 ONPEIeIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCMHONb30BAHUS HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH U pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMalbHYIO (opMy mpeiacTaBieHUs HH(popManMu (CxXembl, rpaduky,
Jarpammbl, TaOJIHIIbl, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAYYHBIH SA3bIK B KaUeCTBE CPEJCTBA MPHU paboTe ¢ XMMUYECKOH MHpOpMaLuen: MpUMEHSTh
MEXINpeAMETHbIE ((pU3nYecKkue M MaTeMaTU4YecKuWe) 3HaKM M CHMBOJBIL, (OpMyInbl, aOOpeBHATYpHI,
HOMEHKJIATYpY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

3aJ1aBaTh BOMPOCHI TIO CYIIECTBY 00CYXTaeMOi TeMbI B XOJI€ TUAIOTra U/ WU IUCKYCCUH, BRICKA3bIBATh
uneu, GopMyITHpPOBaTh CBOU MPEIIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS MPEIOKEHHOMN 3a1a4H;
BBICTYIIaTh C IPE3EHTALMEN PEe3yJbTaTOB IO3HABATEIBHOM JEATEIBHOCTH, MOJIYYEHHBIX CAMOCTOSTEIBHO
WM COBMECTHO CO CBEPCTHHKAMHU TMPH BBIMOJHEHUN XUMHYECKOTO SKCIIEPUMEHTA, MPAKTHIECKOM paboThI
M0 HCCJIEOBAHUIO CBOICTB HM3ydaeMBIX BEIIECTB, pealu3allud y4eOHOro MPOeKTa, U (HOPMyIUPOBATH
BBIBOJIBI 110 PE3YJIHTaTaM MPOBEIEHHBIX UCCIICIOBAHUM MMYyTEM COTJIACOBAHMSI TIO3UIIUN B XO7€ 00CYKICHUSI
¥ 0OMeHa MHEHHSIMH.



PeryasiTuBHbBIe YHHBepCaJIbHbIe y4eOHbIe 1eCTBHA:

CaMOCTOSITENIFHO TIAHUPOBATh M OCYIIECTBIIATH CBOKO TIO3HABATEIBHYIO JCSTEIBHOCTD, OTPEACIISIst €€ el
U 337a4d, KOHTPOJIMPOBaTb M IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh MpEASaracMblii alrOPHUTM
JIEWCTBHUI TIPU BBHITIOJHEHWU y4E€OHBIX M MCCIIENOBATEIbCKUX 3a/ad, BbIOMpaTh Hambosee 3(PpPeKTHBHBIMN
CHOCO6 HX PCHICHUA C y‘-IéTOM MOJIYYCHHUA HOBBIX 3HAHUHU O BCIICCTBAX U XUMHUUYCCKUX PCAKIUAX;
OCYIIECTBIISATH CAMOKOHTPOJIb JCSATEIHPHOCTH HAa OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMBbI [0 XMMHUU Ha yriIyOJIEHHOM YpOBHE Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs BKIIIOYAIOT CHENU(PUYECKHE Uil YIeOHOro MpeaMera «XHUMUs» HAay4YHbIE 3HAHUS,
YMEHUSI M CHOCOOBI JEHCTBUH 10 OCBOCHHWIO, HMHTEPIPETAMH W TPEOOpa3OBAaHHIO 3HAHUH, BHIIBI
ACATCIIBHOCTH 110 INOJIYUYCHHUIO HOBOI'O 3HAHUS U IPUMCHCHUIO 3HAaHUU B PA3INIHBIX y‘Ie6HBIX CUTyalusiIx,
a TaK)Ke B PealTbHBIX J)KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX C XUMHEW. B mporpamme 1mo XuMuu npeiMeTHbIe
PE3YIbTAThI HPCACTABJIICHBI I10 TOAaM U3Yy4YCHMUA.

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUsD OTPAXkKaroT:

c(OPMHPOBAHHOCTD MPEACTABICHUIA: O MECTE U 3HAYEHUU OPTaHUYECKON XUMHH B CHCTEME €CTECTBEHHBIX
HAayK U €€ poilu B OOECHEUYEHHWH YCTOWYMBOTO PA3BUTHUSL 4YEIIOBEUYECTBA B PEIICHUU MPoOIeM
9KOJIOTMYECKOM, 3HEPreTHYecKol M NMUIIEBOM 0€30IacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JJaHUU HOBBIX
MaTepuasoB, HOBBIX HCTOYHUKOB JHEPIHH, B OOECIEUEHUU PAIMOHATIHLHOTO MPHUPOAONOIL30BAaHUS, B
(GbopMHpPOBaHUN MHPOBO33pEHHS W OOIIEH KyJIbTYphl YENOBEKa, a TAKXKE IKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLLEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE CHCTEMOM XHMHYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralolIMe MOHITUS —
XMUMHYECKHI DIIEMEHT, aToM, SAPO M DJICKTpOHHass 000j0Yka aroma, S-, P-, d-aTOMHbBIE OpOUTAIH,
OCHOBHOE U BO30YXIEHHOE COCTOSHUS aroma, IMOpuaM3alysi aTOMHBIX OpOMUTaied, MOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTb, CTEIIEHb OKUCICHUS, XUMUYECKAas CBsI3b, MOJIb, MOJIIpHAsl Macca,
MOJISIpHBIA 00BEM, YIIEpONHBINA CKeleT, (GYHKIHMOHAIbHAs TPYIIa, paauKal, CTPYKTYpPHbBIE (OPMYIIBI
(pa3BEépHYThIE,  COKpalIéHHbIE, CKEJETHbIE), H30MEpPHUS  CTPYKTypHas U  TNPOCTPAHCTBEHHAS
(reomeTpHuuecKasi, ONITUYECKasi), U30MEPbl, TOMOJIOTHYECKUM Psijl, TOMOJIOTH, YIJIIE€BOIOPOAbI, KUCIOPOA- U
a30TCO/AEpXKAIIME  OPraHMYECKHE  COEAMHEHUs, MOHOMEp, IOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS; TEOPUH, 3aKOHBI (repuoandeckuit 3akon [[. 1. MenneneeBa, Teopust
CTpOEHHMs oOpraHmueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BELIECTB, 3aKOH
COXpaHEHUs M NPEBPAIICHUS SHEPTUU NPU XUMHUECKHUX PEaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHM
A3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAINE B OCHOBE IIOHUMAaHUs IIPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SBJICHUM; MpPEICTaBICHUS] O MEXaHU3Max XMMHMYECKHUX pEaKIHH, TepMOIMHAMHUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IMPOTEKaHMs, O B3aMMHOM BIIMSHUU aTOMOB M TPYIIl aTOMOB B
MoJIeKyNnax (MHIYKTUBHBIM M Me3oMepHb 3¢ ¢ektsl, opueHtanthl | u Il pona); dakronornueckue
CBEJIEHUS O CBOMCTBAaX, COCTaBE, MOJYYEHUH M OE30IIaCHOM HCHOJIb30BAHUU BAXHEHUIIMX OPraHUYECKHX
BEIIECTB B OBITY M NMPAKTUYECKOW JESATENLHOCTH YeJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METaHOMA, IepepaboTKu HedTn);

c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTEpHblE TPU3HAKU TMOHSTHUN, YCTaHABIMBAaTh MX
B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS IPU ONMCAHMM COCTaBa, CTPOCHMS M CBOMCTB
OPraHUYEeCKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsi COCTABJICHUS! MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIEHHBIX U CKEJETHBIX) (POPMYIT OPraHUYECKHUX BEILECTB;

COCTaBJISITh ypaBHEHUS XMMHUYECKUX peaKUWd U pacKpelBaTb HUX CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTaHOBUTENIBHBIX PEAKIMN MMOCPEJICTBOM COCTABICHHS AJIEKTPOHHOIO OajlaHCca ATUX PEeaKIU, peakiui
MOHHOTO OOMEHa MyTEM COCTaBJICHUSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIMBAaTh MOJEIN MOJEKYJ] OPraHMYeCKHMX BELIECTB MJI WIIOCTPALUU HMX XUMHUYECKOIO U
IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUN: YCTaHABIMUBAThH MPUHAIIIEKHOCTh U3YUEHHBIX OPraHWYECKHX BEIIECTB M0 MX
COCTaBy M CTPOCHHMIO K ONpEIeNEHHOMY KJAacCy/TpylIne COeQUHEHHM, JaBaTh UM Ha3BaHUSA IO
cucrematnueckoir Homenkiarype (IUPAC) u npuBOAWTH TpUBHAIbHBIE Ha3BaHUS JUISL OTAEIbHBIX
IpeJICTaBUTENIed OpraHMYeCKUX BEIIEeCTB (3TUJICH, alleTHUIICH, TOIYOJI, TIUUEPUH, STUIICHTIUKOIb, (EeHol,



dbopManpaerua, aneTalblIerul, aleToH, MypaBbHHAs KHCIOTa, YKCYCHas KHCIOTa, CTeapuHOBas,
OJICMHOBAs, MAILMUTUHOBASI KUCJIOTHI, TJIMIIMH, aJaHWH, MalbTo3a, PPyKTO3a, AaHUIIUH, TUBUHUI, H30IPEH,
XJIOPOTIPEH, CTUPOJI U IPYTHUEC);

c(OPMHPOBAHHOCTh yMEHHUS OMpPENENATh BHJI XHMHUYECKOH CBSI3M B OpPraHUYECKHX COEAMHEHHSX
(xoBaJIeHTHasl U UOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHHSI HNPUMEHSTH TOJIOKEHUS TEOPHH CTPOCHHUS OPraHWYEeCKHX BemiecTB A. M.
bytneposa /ist 00bsCHEHNS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,
c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE M XMMHUYECKHE CBOMCTBA
TUMIUYHBIX TPEACTABUTENCH pPAa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB: AJKaHOB, LUKIIOAIKAHOB,
QJIKEHOB, aJIKaJIMEHOB, AJKWHOB, apOMaTHUYECKHUX YIJIEBOJOPOAOB, CIHPTOB, albJETHI0B, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOKHBIX 3(UPOB, )KUPOB, HUTPOCOECTUHEHUI 1 aMUHOB, aMUHOKHUCIIOT,
0€NIKOB, yrieBOJOB (MOHO-, M- U IOJUCAXapHUI0B), UIUIIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXAY HUMH
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;
c(OPMHPOBAHHOCTh YMEHHS TOATBEPXKIATh Ha KOHKPETHBIX IpUMEpax XapakTep 3aBHCHMOCTHU
PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT KPATHOCTH M THIIA KOBAJIGHTHOM CBsI3U (G- U T-
CBSI3M), B3AUMHOI'O BJIMSIHHMSI aTOMOB U IPYIIII aTOMOB B MOJIEKYJIaXx;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO ChIPhbs (HEe(Th, MPUPOIHBII
ras, yrojb), Cioco0bl ero nepepaboTKy U NPaKTUYECKOE IPUMEHEHHE TPOIYKTOB I1EpepadbOTKH;
c(OpMUPOBAHHOCTh BJAJICHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaX T[O3HAHUA —
HAOJIIOJICHUN, W3MEPEHUHU, MOJEIUPOBAHUHU, OSKCIEPUMEHTE (PEaJbHOM U MBICIEHHOM) U YMEHHUS
MPUMEHSTH 3TH 3HAHMUS;

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH OCHOBHBIE OIE€pallMM MBICIUTEIbHON AEATEIbHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEeMATU3AIINIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3EeH — s
M3YYEHHS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIMIL;

c(OpPMUPOBAHHOCTh ~YMEHUI: BBIABIATH B3aHMMOCBS3b XUMHUYECKUX 3HAHUW C TOHATHAMH H
IPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB JJid 0ojiee OCO3HAHHOIO TMOHUMAaHUS
CYIITHOCTH MaTE€pUAIIbHOTO €IMHCTBA MHpPA, UCIIOJI30BAaTh CHCTEMHbIE 3HAHUSA MO OPTaHUYECKON XUMHH
JUIsl OOBSICHEHHUS U TIPOTHO3UPOBAHUS ABJICHUH, UMEIOLUX €CTECTBEHHO-HAYUHYIO IIPUPOLY;
c(hOpMHUPOBAHHOCTh YMEHUI: TPOBOAUTH PACUETHI 10 XUMUYECKUM (HOPMYJIaM U ypaBHEHUSM XUMHUYECKUX
peakuuii ¢ WCIONb30BaHWEM (PHU3UYECKHX BeNWYMH (Macca, O0BEM Ta3oB, KOJMYECTBO BEIICCTBA),
XapaKTEpU3YIOIIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: PAcu€Thl MO HAXOKICHUID XHUMHYECKON
(GopMyIbl BellecTBa MO M3BECTHBIM MAacCCOBBIM JIOJSIM XMMHUYECKHUX 3JEMEHTOB, MPOIYKTaM CrOpaHMs,
IUIOTHOCTH T'a3000pa3HbIX BEIIECTB,;

c(OpMUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, aHAJIM3UPOBATh U OLIEHWBATH C MO3ULUN SKOJIOTHUECKOMN
0€30MaCHOCTH TOCJEJICTBHSI OBITOBON M MPOM3BOJCTBEHHOM JEATENbHOCTH YEIOBEKa, CBA3aHHON ¢
nepepaboTKOH BEIIEeCTB, UCIIOIb30BaTh MOJyUYEHHbIE 3HAHUS JUISl IPUHATHS TPAMOTHBIX peleHui npoliaem
B CUTYyalUsIX, CBA3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHMH: CAMOCTOSATEIbHO IUIAHUPOBATH U TMPOBOJUTH XUMHUYECKUH 3KCIEPUMEHT
(mosmyyeHHe M M3y4EHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAaUYECTBEHHbIE DPEAKLUHU YIIIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB U KHUCIOPOJCOJAEPKALUIUX OPraHMYECKHUX BEIIECTB, PELIECHHE 3KCIIEPUMEHTAIbHBIX
3aja4 M0 paclo3HaBaHUIO OPTaHUYECKUX BEIIECTB) C COOJIIOJICHHEM NpaBuil 0€30MacHOro OOpalleHus ¢
BElIeCTBaMHU M J1a0OpaTOPHBIM 00Opy/OBaHHEM, (GOPMYIUPOBATH LIE€Jb HCCIEIOBAHUS, MPEACTABIATH B
pa3nn4yHol (opmMe pe3ysbTaThl FKCIIEPUMEHTA, aHATM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;
c(hOpMHUPOBAHHOCTh YMEHUH:

coOJIro/1aTh MpaBHJIa SKOJOTMUYECKH 11€JIeCO00pa3HOT0 MOBEACHUS B OBITY M TPYJOBOH NEATENBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbs, OKPYKAKOLIEH NPUPOIHOW Cpeabl U JOCTHIKEHHUs €€ YyCTOMYHMBOTO
pa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOIO JEHCTBUS Ha >KMBBIE OpPraHM3Mbl OMNPENEIEHHBIX OPraHUYECKHUX
BELIECTB, TOHMMasl cMbIci nokazarens [1JIK;

AQHAJIM3UPOBATH 11€JIECO00PA3ZHOCTh MPUMEHEHHS] OPraHMYECKHUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C
TOYKH 3PEHUSI COOTHOILIEHUS PUCK-TI0NIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IEJCHANIPABICHHBIM IMOUCK XUMUYECKONW HWHGOpMAIU B
pa3MYHBIX MCTOYHUKAX (HaydHas W ydeOHO-HayyHas JHUTepaTypa, CpeAcTBa MaccoBoW HHpopmanuu,
WuTepHeT M 1pyrue), KpUTUYECKH aHAIM3UPOBATh XMMHUYECKYI0 HHGpOpMaiuio, nepepadaTeiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUH C IOCTABJICHHON y4eOHOH 3a/1auei.
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[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHu4eckasi XuMus» OTpaxaroT:
c(OPMUPOBAHHOCTh  MPEJCTABICHHUI: O MaTepUaIbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTSIX U
MIO3HABAEMOCTH SIBJICHUN MPUPOJIBI, O MECTE U 3HAYEHUU XMMHH B CUCTEME €CTECTBEHHBIX HayK U €€ PO
B 00ECIEYeHNU YCTOHYMBOTO pa3BUTHs, B PEHICHUH IPOOJIEM SKOJIOTHYECKOH, IHEPreTH4ecKoil u
NUIIeBod O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3/JaHUM HOBBIX MaTEPHUAajOB, HOBBIX HCTOYHHMKOB
JHEPTUU, B 00ECHEUEHUH PAlMOHAIBHOTO MPUPOAOINONIL30BaHUSA, B (OPMHPOBAHUU MHPOBO33PEHHUS U
o0mieil KynbTyphbl YEJIOBEKa, a TaKXKe HKOJOIMUYeCKd OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpeLIE;

BJIQJICHUE CHUCTEMOM XHMMHMYECKUX 3HAHUW, KOTOpPAas BKJIOYAET: OCHOBONOJAraroUIMe IOHATUA —
XMMHUYECKUI JJIEMEHT, aToM, SIIPO aToMa, M30TOIbI, JICKTPOHHAs 000J0YKa aroma, S-, P-, d-aToMHBIC
opOHUTaNM, OCHOBHOE M BO30YXJAEHHOE COCTOSHUS aTOMa, TMOpUIM3alus aTOMHBIX OpOWTanel, HOH,
MOJIEKYJIa,  BAJIEHTHOCTb,  3JIEKTPOOTPULATEIBHOCTb, CTEIEHb  OKUCICHHUSA, XUMHUYECKas CBS3b
(KoBaJIeHTHAas, MIOHHAs, METAJUIMYECKas, BOJIOPOAHAS ), KPUCTAJUTMUECKAs PEeIIETKA, XUMHUUECKas peaKius,
pacTBOpP, BJIEKTPOJIMUTBI, HEIJIEKTPOJIUTHI, JJICKTPOIUTHYECKAs IUCCOLMAlUsA, CTEIEHb AMCCOLUALINM,
BOJIOPOJHBIA TIOKa3aTeib, OKUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOM A(P(GEeKT XUMHUYECKOW peakluHu,
CKOPOCTb XMMHUYECKOM peakliii, XUMHUUYECKOE PABHOBECUE; TEOPUH U 3aKOHBI (T€OpUs FIEKTPOIUTUYECKON
aucconumanuu, nepuoanueckui 3akon /.M. MenzaeneeBa, 3aKOH COXpaHEHMs MAacChl BEIIECTB, 3aKOH
COXPAHEHHUs U IIPEBPAILCHUS SHEPIUU IPU XUMUYECKUX PEAKLUAX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB,
3aKOH JICHCTBYIOIIUX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKH SI3bIK XUMUU, MUPOBO33PEHYECKUE 3HAHUS,
Jie)Kalye B OCHOBE IOHHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTM XUMHUYECKUX SIBJICHHUM; COBPEMEHHBIC
MIPE/ICTABIICHHS O CTPOEHUH BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHU3MaxX XUMHUYECKUX PEaKIUi, TEPMOJMHAMUYECKMX UM KUHETHUYECKUX
3aKOHOMEPHOCTSAX HMX MPOTEKAHMS, O XUMUYECKOM PaBHOBECUHU, PACTBOPAX U JUCIEPCHBIX CUCTEMAX;
(akTOJIOTMYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IIOJYYEHHMM M 0OE€30MacHOM HCHOJIb30BAaHUU
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM JIEATEIBHOCTH YeI0BEKa, OOIIMX HAYUHBIX
MPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapakTEpHbIE TMPU3HAKU MOHITHUN, YCTAaHABIMBATh UX
B3aMMOCBS3b, HCIOJIb30BATH COOTBETCTBYIOIIUE MOHATHUS MPH ONMCAHUM HEOPraHWYECKUX BEIIECTB M UX
[IPEBPAILCHU;

c(OpMUPOBAHHOCTh YMEHUS UCIOJIB30BAaTh XMMHUYECKYIO0 CUMBOJIMKY JJIsi COCTaBIE€HUS ()OPMYJI BELLIECTB U
ypaBHEHUU XMMHUYECKUX peaklui, cucrematndeckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTJICIIbHBIX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHS OMpPENENSITh BaJCHTHOCTh U CTETNIEHb OKUCIICHUS XMMHUYECKUX JJIEMEHTOB B
COCIMHEHUSX, BHJI XUMHUYECKOM CBSA3M (KOBAJIEHTHAs, HOHHAs, METAJJIMYECKasl, BOJOpPOJHAsA), THI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCHMOCTbh CBOMCTB BEIIECTB OT BHJA XMMHUYECKOH CBS3H U
TUTA KPHUCTAJUIMYECKOW peméTKH, OOMEHHBI U JIOHOPHO-AaKIENTOPHBIH MEXaHU3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3U,

c(hOpMUPOBAHHOCTh YMEHHUH: KIIACCU(PUIIMPOBATH: HEOPTAHUYECKUE BEIIECTBA 110 UX COCTaBY, XMMHUYECKUE
peakuuu Mo Pa3IMYHbIM MpU3HAKaM (YHCIYy U COCTaBY pEarvpyrollux BEIIECTB, TEMJIOBOMY 3(pdexTy
pEaKIuu, U3MEHEHHUIO CTEeTIeHEH OKHUCIICHHS AJIEMEHTOB, 00PaTUMOCTH, YYaCTHIO KaTalu3aTropa u ApYyrue);
CaMOCTOSITENIbHO BbIOMpATh OCHOBAHHUA M KPUTEPUU JUIs KiIAacCU(UKALNUKA HM3y4aeMbIX BEUIECTB U
XAMHYECKUX PEAKIIU;

c(hOpMUPOBAHHOCTh YMEHHSI PACKpBIBaTh CMBICT Tiepuoauueckoro 3akoHa JI. WM. MengaeneeBa wu
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYIO0, OObSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;
c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh DJEKTPOHHOE CTPOCHHE aTOMOB M HOHOB XHMHUYECKUX
3JIEMEHTOB IEpBOro—4eTBEPTOro nepuonos llepmoanueckorn cucremsl .M. MenaeneeBa, HCHONb3ys
HOHSTHSL «IHEPTETHUYCCKHE YPOBHU», <«IHEPreTHYECKHUE MOIYPOBHM», «S-, P-, 0-aTOMHBIC OpOHTAIM»,
«OCHOBHOE U BO30YXJIEHHOE YHEPIETUUECKUE COCTOSIHUS aTOMay; OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHMUYECKHUX JIEMEHTOB U X COCAMHEHUN IO nepuojaM u rpymnmnam llepnoguyeckon cucrems! /1.
N. MenaeneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUS HX JJIEKTPOHHBIX
000J1049€K;



c(OPMHPOBAHHOCTh YMEHHIl: XapaKTepu30BaTh (OMUCHIBATH) OOILIME XUMHUYECKHE CBOICTBa BEIIECTB
Pa3IUYHBIX KJIACCOB, IMOATBEPXKAATH CYIIECTBOBAHHUE TIE€HETHMYECKOM CBS3M MEXAY HEOPraHWYECKUMU
BEILECTBAMH C ITOMOIIbIO YPAaBHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHHS PACKPbIBaTh CYIIHOCTb: OKHCJIHUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIINN
MOCPEACTBOM COCTABJICHUS JJIEKTPOHHOTO OajnaHca STUX peaklMii; peakiuii MOHHOTO oOMeHa MyTEéM
COCTABJIICHMS MX IIOJIHBIX M COKPAIEHHBIX MOHHBIX YPAaBHEHMM; pEaKkLUd TUIPOIU3d; PEaKLUM
KOMIUIEKCO0Opa3oBaHus (Ha MpuMepe THIPOKCOKOMIUIEKCOB LIMHKA U aTFOMHUHUS);

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX PEAKIUN ¢ YIETOM HX
SHEPreTHYECKUX XaPAaKTEPUCTUK, XapaKTep U3MEHEHUS CKOPOCTU XMMUYECKON PEaKIMU B 3aBUCUMOCTH OT
pa3uyHbIX (PAKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS IO BIMSHHEM BHEIIHUX
BoznericTBuil (mpuHnui Jle [latense);

cOPMHPOBAHHOCTh ~ YMEHHUSI ~ XapaKTepU30BaTh XMMHUYECKHE PEaKIHMH, JIeXKalde B  OCHOBE
MPOMBIIIICHHOTO TMOJIyY€HUs CEpPHOW KHCIOTHI, aMMHaKa, OOLIME Hay4yHble MPUHIMUIBI XUMHUYECKHX
IPOM3BOJICTB; 1EJIECO00Pa3HOCTh MPUMEHEHNSI HEOPTAaHNYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C
TOYKH 3PEHHUS COOTHOILLIEHUSI PUCK-TIOJb3A;

c(OPMHPOBAHHOCTh BJAJICHUSI CHCTEMON 3HAHUM O METOAAaX HAYYHOTO MO3HAHHS SIBICHUH MPUPOIBI —
HaOJI0/IeHUE, U3MEPEHNEe, MOJICIMPOBAHUE, IKCIEPUMEHT (pealbHbI U MBICICHHBIN), UCIOIb3YEMbIX B
€CTECTBEHHbIX HayKaX, YMEHHUS PUMEHITh 3TH 3HAHUS MPU SKCIEPUMEHTAIIbHOM HCCIIEI0BAaHUHU BELIECTB
U ISl OOBACHEHUS XUMHUYECKHX SBJICHUN, MMEIOIIUX MECTO B MPUPOE, MPAKTHUUECKON NesATEIbHOCTH
YEJIOBEKA U B IIOBCCIHECBHOM KH3HMU,

c(OpPMUPOBAHHOCTh ~YMEHHUS BBIABIATH B3aUMOCBSI3b XMUMHUYECKUX 3HAHUM C TIOHATUSAMU H
IPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IpPEIMETOB JJid 0ojiee OCO3HAHHOIO TIOHUMAaHUS
MaTepUaNbHOrO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUSI IPOBOIUTH PACUEThI: C UCIOJIb30BAHUEM MOHATUI «MaccoBasi J0JIsl BEILIECTBA
B pacTBOpe» U «MOJISIpHAs KOHIEHTpALlMs», MacChl BelIecTBa WM O0bEMa rasa IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM OOBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIUH BEIIECTB; TETIOBOTO
a¢ddexTa peakiuu; 3HaYEHHS BOJAOPOJHOTO TOKAa3aTedsl PAcTBOPOB KUCJIOT M INEJIOYed ¢ HM3BECTHOU
CTETIEHBIO JMCCOLMAINK;, Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOJYKTA PEAKIMH, €CIU OIHO M3
MCXOJIHBIX BELIECTB JIaHO B BHJIE PACTBOpA C ONPEEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIIECTBA
WIH JAaHO B U30BITKE (MMEET MPUMECH); J10JIM BBIXO/A MIPOIYKTA peakuu; 00BbEMHBIX OTHOLLIEHUH ra30B;
c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSATENIBHO IUIAHUPOBATH W MPOBOJIUTH XUMHUYECKUH HKCHEPUMEHT
(mpoBeneHHE peakUUi HMOHHOrO OOMEHa, IMOATBEP)K/IEHHE KAaueCTBEHHOI'O COCTaBa HEOPraHMYeCKHX
BELIECTB, OINpPEAEICHUE CPENbl PACTBOPOB BEUIECTB C IOMOIIBI0 HMHIUKATOPOB, HU3Y4YCHHE BIUSHUSA
Pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUECKOHN PEaKIMH, pelIeHUEe SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM
«Metamib» U «Hemeramibl») ¢ coOirofeHueM MpaBuil 0e30MacHOrO OOpalleHHs € BeIIeCTBAaMHM U
nabopaTOpHBIM 000pyI0BaHHEM, (OPMYITUPOBATH 11EJIh UCCIICIOBAHUS, TIPEJICTABIISATh B Pa3IudHoOn Gopme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHHUI: COOJI0IaTh MPaBUJIa MOJIB30BaHUS XMMHUECKON MOCYA0H U 1a00paTOPHBIM
o0opyJoBaHUEM, OOpalleHUs C BEUIECTBAMH B COOTBETCTBUM C MHCTPYKIMSAMM IO BBIMTOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OMBITOB, YKOJIOTHYECKHU 11€71eco00pa3HOro MOBEAEHUS B OBITY U TPYAOBOM
JEATEIIBHOCTH B LIENIAX COXPAHEHMSI CBOETO 3/10POBbs, OKPYKAOLIEH IPUPOAHON CpeAbl U JOCTHXKEHUS €€
YCTOMYMBOIO DPAa3BUTHUS, OCO3HABaThb ONACHOCTh TOKCHYECKOTO JIEHCTBUS Ha IKUBBIE OPIraHU3MBbI
OIpeAEIEHHBIX HEOPTaHNYECKUX BEILECTB, IOHUMas cMbIci nokasarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IEJCHANPABICHHBIA MOUCK XUMHUYECKON HH(POpMAIMH B
pa3IMYHBIX MCTOYHMKAX (Hay4yHas W y4deOHO-Hay4dHas JHUTeparypa, CpeiCcTBa MacCOBOM HH(OpMaIu,
WuTepHeT M Ipyrue), KpUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMaluio, nepepadareiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABJICHHOM yueOHOIl 3a1auei.



TEMATHYECKOE IIJIAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaeiioB (undposbie)
n/m #TeM nporpaMMI:ﬂ Bcero Kontpoas  IpakTuieck 06pa30q1;gTeanme
HbIe ue padoThbl pecypes
padoThI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
[IpenMeT opraHUYeCKON XMMUU. bubnuorexa [IOK
1.1  Teopwus CTPOCHUS OPraHUYECKUX 8 0 0 https://m.edsoo.ru/d69d
coenuaeHuit A. M. bytieposa 650
Hroro no pazueny 8
Pa3znea 2. YrieBoaopoabl
N o bubnmoreka [JOK
2.1 PECIILHDIC YTICBOOPOIBT 5 0 0 https://m.edsoo.ru/d69d
AJIKaHbl, IIUKIJI0ATIKAHBI 650
HenpenenbHbie yrieBogopoasl: bubmorexa HOK
2.2 ’ 14 0 1 https://m.edsoo.ru/d69d
QJIKEHBI, aJIKa/IMEHBI, ATKUHBI 650
ApomaTHiecKHue YriieBOI0PO bl bubmorexa LIOK
2.3 P YIIEBOAOPO 8 0 0 https://m.edsoo.ru/d69d
(apensr) 650
[IpupoaHbie HCTOYHUKHU bubmmorexa HOK
2.4 pHpoA 4 0 0 https://m.edsoo.ru/d69d
YIIICBOIOPOIOB U UX MepepadboTka 650
l"anmorenmnpousBoIHbIE bubmmorexa HOK
2.5 4 1 0 https://m.edsoo.ru/d69d
YIJIEBOIOPOOB 650
Uroro no pazneny 35
Pa3nen 3. Kuciiopoacoaep:xkanue oprannyeckue coeinHeHus
bu6nmorexa LIOK
3.1 Couprsl. ®enon 11 0 1 https://m.edsoo.ru/d69d
650
KapOonunbHble cOeTMHEHNS: bubmuoteka [IOK
3.2 ampaerunnl U KeToHbl. KapOoHOBBIE 21 0 1 https://m.edsoo.ru/d69d
kucinoTsl. CiioxxkHble 3¢upsl. XKupsl 650
bu6nmorexa LIOK
3.3 YrueBonsl 9 1 0 https://m.edsoo.ru/d69d
650
Hroro no pazneny 41
Pa3nen 4. A3oTcoaeprkaiiye opraHudeckue coelMHeHus
but6mmoreka [IOK
4.1 AwmwuHbl. AMUHOKUCTOTHI. benku 12 1 2 https://m.edsoo.ru/d69d
650
Hroro no pazgeny 12
Pa3nen S. BeicokoMoOJIeKy IsIpHbIE COeIMHECHUS
BricokoMonexynsipHbie bubmorexa I[IOK
COCIHEHIS 2 0 1 https://m.edsoo.ru/d69d
650
Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME %8 3 6
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11 KJTACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
n/m  PA3AeJI0B H TeM Beero Koutpoasn  IIpakTnueck 0Gpa3oBaTETbHbIC
NporpaMmmasl ble padoThI ue padoTsl pecype
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
CrpoeHue aToma.
[Tepuonuueckuii 3aKOH U bu6mmoreka [JOK
1.1 [Mepuoanyeckas cucrema 9 https://m.edsoo.ru/2dd
XUMHUYECKHUX DJIEMEHTOB 57124
. 1. MenneneeBa
CrtpoeHue BeliecTa Eubmiorexa OK
1.2 MHoroobpasie BeméCTB 11 1 https://m.edsoo.ru/2dd
o7f24
bubmuorexa [JOK
1.3 XUMUYECKUE PEaKIIUH 19 1 3 https://m.edsoo0.ru/2dd
57124
Hroro no pazneny 39
Pa3znen 2. Heopranuueckasi Xummusi
bubmuoreka [JOK
2.1 Hemeramis 31 1 3 https://m.edso0.ru/2dd
57124
bubmuorexa [JOK
2.2 MerTasisl 23 1 2 https://m.edso0.ru/2dd
57124
Hroro no pazgeny o4
Paznen 3. Xumus u )Ku3Hb
Metonab! mo3HaHus B bubmaorexa [JOK
3.1 9 https://m.edsoo.ru/2dd
XUMUHU. XUMHUS U KU3Hb
57f24
Hroro mo pazmeny 9
OBILIEE KOJIMYECTBO 102 4 8

YACOB I10 ITPOTPAMME
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MNOYPOYHOE IIJIAHUPOBAHUE 10 KJIACC

No KoauuecTBo 4acoB Jlata JJIeKTPOHHbIE
T
Tema ypoka Kontpoxr Hpaxruy H3y4YeHH unGposbie
n/ P Bcero bHBIE ecKue y o0pa3oBaTe/bHbIe
I padoTsl  padoThI pecypchl
[peaer 1 e o 200, BiSHorea 10K
1 > 1IPCA 1 0 0 ~a  https://m.edsoo.ru/3686e
MHOT000pa3uy OpraHuYeCKUX 2024 6f5
COETUHEHUN -
DJNEeKTPOHHOE CTPOCHUE aTOMa
yriepoia (OCHOBHOE U 03.09 bubmuorexa [JOK
2 | BO30YXIEHHOE COCTOSHHSA). 1 0 0 20'2 4 " https://m.edsoo.ru/Oce6f
BasieHTHBIC BO3MOXHOCTH aTOMa d4c
yriepoaa. CtaproBasi JTMarHOCTHKA.
XuMUYecKas CBSI3b B OPraHUICCKHUX Bubsmorexa LIOK
3 COEIMHEHUAX. MeXaHU3MBI 1 0 0 06.09. hitps://m.eds0o.ru/8d39f
00pa3oBaHMs KOBAJICHTHOMU CBSI3H, 2024 508 — '
CrocoOBI pa3phiBa CBs3EH =
bubnuoreka [{OK
4  Teopus CTPOCHIA OPTATMHACCIHX 1 0 0 09.09. https://m.edso0.ru/9e595
coequHenunii A. M. Byrneposa 2024 b8
Buapl u3omepun: CTpyKTypHas, Bubsmorexa LIOK
5  TPOCTPaHCTBEHHAS. DNEKTPOHHBIE 1 0 0 10.09. hitps:/m.eds00.ru/b0e61
3¢ (deKThl B MOJIEKyIIax 2024 661 E— '
OPraHNYeCKUX COCTUHEHUHN —
[IpencraBnenne o knaccuukanum u 13.09 Bbu6mmoteka [JOK
6 | cucTemaTHueckas HOMEHKIAaTypa 1 0 0 20'2 4 " https://m.edsoo.ru/c212d
(IJUPAC) oprann4eckux BEIIECTB d21
. bubmuoreka [{OK
7 KHaCCHq)HKaLEM Peartim B 1 0 0 16.09. https://m.edsoo.ru/ba570
OpraHUYECKON XUMHUHU 2024 6aa
bu6nunorexa LIOK
8 CHCTeIVwaTmaum 1 06obmenHe 1 0 0 17.09 https://m.edsoo.ru/87a37
3HaHUH MO TeMe 2024
cab
AJIKaHBI: TOMOJIOTHUECKUN PsIJI,
obmas popmysa, HOMEHKIATypa 1 20.09 bubmuoreka [IOK
9 | um3oMepwus, HEKTPOHHOE U 1 0 0 20'2 4 " https://m.edsoo.ru/25a14
MIPOCTPAHCTBEHHOE CTPOCHHUE 636
MOJIEKYIT
bubnunorexa LIOK
10 (Dmvnqecxne 11 XHMIHeciie 1 0 0 23.09. https://m.edsoo0.ru/31377
CBOMCTBA aJIKaHOB 2024 11c
HaxoxieHue ankaHoB B IPUPOJE. 24.09 bubmuoteka [JOK
11  CrocoObl ONTyYeHHs U TPUMEHEHUE 1 0 0 20'2 4 " https://m.eds00.ru/259b0
aJIKaHOB abb
Lt o o 2106, B 10K
12 P pY, 1 0 0 -, https://m.edso0.ru/15673
0COOEHHOCTH CTPOCHUS U 2024

XAMHYECKHX CBOMCTB, CLIOCOOBI

0d2
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IMOJIYUYCHHUA U IPUMCHCHUC

Pemenue pacu€THbIx 3a1a4 Ha
OIIPEIEIICHUE MOJIEKYIIIPHOU

(hopMyJIBI OPraHMYECKOTO BEIIECTBA 30.09 bubnuorexa [IOK

13 1o MacCOBBIM JI0JISIM aTOMOB 20'2 4 " https://m.edsoo.ru/bf84d
3JIEMEHTOB, BXO/IAIIUX B €T0 COCTAB. 8eb
Cucremaru3anus U 0000IICHUE
3HAaHUH 10 TEME
AJIKEHBI: TOMOJIOTHYECKUH P,
obmrast popmysa, HOMEHKIATYPA, bubnmoreka [JOK

01.10. .

14 51eKTPOHHOE U MPOCTPAHCTBEHHOE 2024 https://m.edsoo.ru/273b0
cTpoeHue MosieKya. CTpyKTypHas U ale
IIUC-TPAHC-U30MEPHS ATKCHOB
dOu3nUecKue U XUMUYCCKHUE 04.10 bubnunorexa LIOK

15  cBoiicTBa ankeHos. [IpaBuiio ~. https://m.edsoo.ru/21069

2024
MapKoBHHKOBA ccd
bubnunoreka LIOK

16 CriocoObl 1osTy4yeHus: ¥ IPUMEHEHUE 07.10. hitps://m.eds00.ru/665dc

AJIKCHOB 2024
058
[IpakTuueckas pabora Ne 1 o teme 08.10 Bu6mmoteka [JOK

17 | "lony4eHue FTUICHA U U3YYCHHE 20'2 4 " https://m.edsoo.ru/0941e
€ro CBOMCTB" ed8
Pemenue pacu€THpix 3a1a4 Ha bubnunoreka LIOK

. 11.10. .

18 | ompezeneHne MOJCKYIISIPHOI 2024 https://m.edsoo.ru/e9ea9
(OpMYIIBI OPraHUIECKOTO BEIIECTBA 921
I/ﬁgiim(l)iill){ll;Elzniﬂﬁeiﬁbfl;aHHme 14.10 bubmorexa LIOK

19 P » KYMYITHP ' ~. https://m.edsoo.ru/04298
Oco0eHHOCTH IEKTPOHHOTO 2024 c0a
CTpOCHHS -

. bubmuoreka [IOK

20 XHMHqECKHe cBorctsa 15.10. https://m.edsoo.ru/e5612

CONPSKEHHBIX TUEHOB 2024 53d
bubmmoreka IIOK

21 CriocoObl MosTydeHus: ¥ IpUMEHEHUe 18.10. hitps://m.edsoo.ru/1aasl
AJIKaJUEHOB 2024 660
AJIKUHBI: TOMOJIOTUYECKHUH P,
obmrast popmysa, HOMEHKIATYpa, 21.10 bubnnorexa [JOK

22 | DIIEKTPOHHOE M MPOCTPAHCTBEHHOE 20'2 4 " https://m.edso0.ru/68b6c
CTpOEHHE MOJIEKYJ, (pu3udeckue c4c
CBOMCTBa

2210 bubmmoreka IIOK
23 | XuMUYECKHE CBOMCTBA aJIKHMHOB ~, https://m.edso00.ru/23493
2024
a93
but6mmorexa [IOK

24 Kat{eCTBeHHHe peaKivH fa 25.10. https://m.edsoo.ru/7blc4

TPOMHYIO CBSI3h 2024 8da
bubnunorexa LIOK

o5 CriocoOsI MoNTydeHus: U IPUMEHEHUE 08.11. hitps://m.edsoo.ru/a69a

AJIKUHOB 2024
lea

26 Pemrenue 3amau: pacuérsl o 11.11. bubmmoreka [JOK

YPaBHEHHIO XUMHUECKOW PEeaKIInu 2024  https://m.edsoo.ru/5db8e
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Cucremaruzanus u 00001eHue

27 3HaHUH MO TeMe 12.11.
2024
ApEHbI: TOMOJIOTUYECKUH PS/I,
obmrast popmyrna, HOMEHKIATYpa. bubnmoreka [JOK
28 | DIEKTPOHHOE U MPOCTPAHCTBEHHOE 15.11. https://m.edsoo.ru/a92a
CTPOEHHUE MOJIEKYJ OEH301a U 2024 7094
TOJIyoJIa, UX (PU3NYECKUE CBOWCTBA
X « . ) bubmuorexa [JOK
29 VIMITHCCIHE CBOMCTBA aperoB: 18.11. ' https://m.edsoo.ru/a44a
peaKkuuu 3aMereHus 2024 laed
XHUMHYECKHE CBOMCTBA APEHOB: Bu6muotexa [JOK
30 | peakiuu MPUCOCIUHCHHS, 19.11.  https://m.edsoo.ru/ad4a
OKHCJICHHE TOMOJIOTOB O€H30I1a 2024  laed
Oco0eHHOCTH XUMHUYECKUX CBOWCTB bubmorexa HOK
31 CTHDOTA 22.11. https://m.edsoo.ru/d501
p 2024  8a54
Pemrenne pacu€THbIX 3a1a4 Ha Bbu6mmoteka [JOK
32 | ompenencHUE MOJICKY/ISIPHOM 25.11. https://m.edsoo.ru/5346
(hOpMYIIBI OPraHUIECKOTO BEIIECTBA 2024  la2c
CriocoOsl MosTyueHus: U IpUMEHEHUE bubmorexa HOK
33 ADCHOB i P 26.11. | https://m.edso0.ru/6f71
P 2024  7d09
I'eHeTnyeckas CBS3b MEKIY
34  pa3IMYHBIMU KJlaccaMu 29.11.
YTJIEBOJIOPOIOB 2024
Pacué€rsl 10 ypaBHEHUAM
g5 | XMMHUECKUX peaKiuii. 02.12.
CucremaTu3aius 1 00001IeHNe 2024
3HaHUM MO TEME
36 [Ipuponnsiit ras. [lomyTHeie 03.12.
He(TSAHBIE ra3bl 2024
KameHHbI# yrosib v NpoIyKThl €ro bubmorexa OK
37 T poay 06.12.  https://m.edso0.ru/69b3
nepepadboTKu 2024 398D
Hedtb u ciocoObI €€ nepepaboTKy. bubnmnorexka HOK
38 | IIpumeHeHHE NPOTYKTOB 09.12. | https://m.edso0.ru/21f9
nepepadoTKu HeDTH 2024  de78
I'eHeTHYecKas CBA3b MEKIY
39  pa3aMuYHBIMHU KJIaccaMH 10.12.
YTJIEBOJIOPOIOB 2024
l"anorenonpon3BoaHbBIE Bubmorexa IIOK
40 | YHVICBONOPOIOB: SIICKTPOHHOE 13.12.  hitps:/m.eds00.ru/82b4
CTPOCHHE; pEaKIIUU 3aMEeIICHHS 2024 d759
rajoreHa —
JeiicTBue 1menouei Ha
41  TAOTEHNPOU3BOMHLIE. 16.12.
B3aumoieficTBUE TUTAIOTCHATIKAHOB 2024

C Marou€M U HMHKOM
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Cucremaruzanus 1 00001eHe 1712 but6mmoreka [IOK
42 3HaHWIi IO pa3aeiy . https://m.edsoo.ru/20e89
" " 2024
VYTaeBOA0POIBI f22
bu6nmoteka [IOK
43 ,I,<OHTp OIbHa P a,,6°Ta 110 Teme 20.12. https://m.edso0.ru/95c9e
VYTI1eBOI0POIBI 2024
298
[IpenenapHbIC 0THOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKUH PsiJI, 00IIIast Buborexa LIOK
44 (opmyna, CTpocHHE MOTEKY, 23.12. https://m.edsoo.ru/df04c
M30Mepusl, HOMEHKIIaTypa, 2024 5cd
kiaccudukanys, puznyeckue =
CBOICTBa
. bubnmoteka [IOK
45 XHWMHYECKUE CBOMCTBA MIPEACIbHBIX 24.12. hitps://m.eds00.ru/26ee3
OJIHOATOMHBIX CITUPTOB 2024 4fe
CnocoObl TTOTy4eHHS U IPUMEHEHHUE bubmorexa LIOK
46 o HoaTOMHI)IXy:HI/I OB p 27.12.2 | https://m.eds00.ru/4841C
& p 024 0000000000
[IpocTeie 3¢upbl: HOMEHKIATYpa U 28.12 bu6nmorexa LIOK
47 | u3omepwHsi, 0COOCHHOCTH ~,  https://m.edsoo.ru/c2c78
. 2024
(U3HYECKUX U XUMHUYECKHX CBOMCTB 8b2
MHOroaToMHbIE CITUPTHI:
STUJICHTIIMKOJb U TIULEPUH, UX 10.01. EH6?HOTeKaIK)K
48 https://m.edsoo.ru/ee4d8
(bU3UYECKHEe U XUMHUYECKUE 2025 423
CBOICTBaA -
bubnunoreka LIOK
49 CriocoOsl MoTyueHus: U IpUMEHEHUE 13.01. hitps://m.eds0o.ru/d12e5
MHOT'0aTOMHBIX CITUPTOB 2025 674
DeHOII: CTPOCHUE MOJIEKYIIBL, 14.01 bubmuoteka [IOK
50  ¢wusudeckue cBoiicTBa. TOKCHYHOCTD - https://m.edsoo.ru/2ce7?2
2025
¢benona 618
1701 bubnuoreka [{OK
51 | Xwumwuyeckue cBoiicTBa (heHONA ~c  https://m.edsoo.ru/037ca
2025
5f9
bu6nmoteka LIOK
52 CrniocoOsl MoNTyueHus: U IpUMEHEHUe 20.01. hitps://m.edsoo.ru/c77dd
beHoma 2025
f4c
IIpakTuyeckas padora Ne 2. 2101 bubmuoteka [IOK
53 | PeuieHue 3KcriepUuMEHTATBHBIX & https://m.edsoo.ru/fdOce
n " 2025
3aja4 1o Teme "CrnupTsl ¥ (HEeHOIIbI do9
bu6nunoteka LIOK
54 CI/ICTevMaTI/ISaIII/ISI u 00001IeHnE 24.01. hitps://m.eds00.ru/1810¢
3HAHUH 10 TEME 2025
b9b
Anbaeruipl ¥ KeTOHBI: JIEKTPOHHOE
CTpOeHUE KapOOHUIHLHOU TPYIIIIHI; 2701 bubnuoteka [JOK
55 | roMosioruuecKkue psibl, 001as 20'25 " https://m.edsoo.ru/b139k
dbopMmyna, nzomepus u eaa
HOMEHKJIaTypa
Annnernapl 1 KETOHEL: 28.01 but6mmorekxa [IOK
56 ¢bu3nyeckrue CBONCTBA; peaKkIiu 20'25 " https://m.edsoo.ru/c8874

MIPUCOCTUHEHUS

25¢C
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Peaknuu oxucienus u

but6mmoreka [IOK

57 | Ka4eCTBEHHBIC PEAKIIUU AJTbJCTUIOB 2(1)'2051' https://m.edsoo.ru/a393
U KETOHOB baa9
bu6nmoreka [IOK
58 CriocoObI MOJTy4eHUs AJTbJICTHIOB U 03.02. https://m.edso0.ru/520d
KETOHOB 2025
1c51
OIHOOCHOBHBIE MPEIETbHBIC 04.02 bu6nmoreka [IOK
59 | kapOOHOBBIE KHUCIIOTHI, 0COOCHHOCTH -z https://m.edsoo.ru/fecO
2025
CTPOCHHUS KX MOJICKYJI b113
N3omepusa u HOMEHKIIaTypa 07.02 bubnuorexa [JOK
60  KapOOHOBBIX KHCJIOT, UX - https://m.edsoo.ru/700c
o 2025
(busnveckre CBOMCTBA c87b
. bubnuorexa [JOK
61 XUMHUYECKHE CBOMCTBA MPEACIbHBIX 10.02. hitps:/m.eds00.ru/40e6
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT 2025 2069
Oco0eHHOCTH CBOWCTB MypaBbHHOMN 11.02 bubnmoreka [JOK
62 | kucmorel. MHOrooOpasue - https://m.edsoo.ru/bb31
2025
KapOOHOBBIX KHUCJIOT be71
Oco0eHHOCTH CBOWCTB:
HETpeIeTIbHBIX U apOMATHUCCKUX
KapOOHOBBIX, TUKAPOOHOBBIX, 14.02. EH6H_HOTeKa HOK
63 https://m.edsoo.ru/83a0
THAPOKCHKAPOOHOBBIX KUCIIOT. 2025 8773
[IpencraBuTenu BhICIINUX I
KapOOHOBBIX KUCIIOT
bubnuoreka [{OK
64 Howsiue 0 npon3BoHbIX 17.02. https://m.edsoo.ru/0d16
KapOOHOBBIX KHCIIOT 2025
2d9d
bubnuoreka [{OK
65 CriocoObl 1oJTy4eHus: ¥ IPUMEHEHUE 18.02. https://m.eds0o.ru/7c06
KapOOHOBBIX KHCIIOT 2025
5cod
CnoxxHbie 3(DUPBI: TOMOJIOTHYECKUN 21.02 bubmuoreka [IOK
66 | psn, oOmas popmyia, U30MepuUs U 20'25 " https://m.edsoo.ru/adfff
HOMEHKJIaTypa e6d
bubmmoteka IIOK
67 d)nsvnquKHe U XUMUYECKHE 24.02. https://m.eds00.ru/ad6b
cBoiicTBa 3(hHpoB 2025
94b2
Pemenue pacu€THbIxX 3a1a4: 110
6g  YPABHEHHIO XUMHUYECKON pPEaKIuH, 25.02.
Ha OIpe/ieJIeHNe MOJIEKYJIIpHOI 2025
(hOpMyIIbI OPraHUYECKOTO BEIECTBA
[TpakTuyeckast padora Ne 3. Bubmorexa [IOK
Pemenue skcriepuMeHTaNIbHBIX 28.02. )
69 o https://m.edso00.ru/4866
3anad o reme "KapOoHOBBIE 2025
" 71fb
KUCIOTHI. Cl10XKHBIE Y3PUPBI
_ but6mmorekxa [IOK
70 Kupsr: CTPOEHHE, buznueckue u 03.03. https://m.edso0.ru/al9c
XUMHYECKHE CBOMCTBA (THIPOITU3) 2025 5pos
71 Alepaarit -z https://m.edsoo.ru/b033
HENPEJENbHBIX JKUPHBIX KHCIIOT. 2025

Kupsl B npupone

1922



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922

Mpg11a KaK COJIM BBICIIHX

KapOOHOBBIX KUCJIOT, KX MOIOIIIEe 07.03 bubmmoreka [JOK
72 | neiictBue. [lonsrue o 20'25 " https://m.edso0.ru/3c566
CUHTETHYECKUX MOIOIIUX CPEICTBAX 565
(CMCO)
['enernueckas cBs3b yIi€BOAOPOJIOB 10.03 bu6nmoreka [IOK
73 | ¥ KHCJIOPOICOACPIKAIINX 20'25 " https://m.eds00.ru/5679C
OpPraHUYECKUX BEUIECTB c96
Pacuétel mo ypaBHEHUSIM 11.03.
74 8
XUMHAYECKHX PeaKIfi 2025
bu6nmoreka [IOK
75 CI/ICTevMaTI/ISaI_II/I}I 1 000011IeHIE 14.03. hitps://m.edsoo.ru/f8eaf
3HAHUH 10 TeMe 2025 26
OO6m1as XxapakTepruCTHUKa YTIJICBOIOB 17.03 bubmuorexa [JOK
76 | um xiaccuuKalys yriaeBoaoB (MOHO- 20'25 " https://m.edsoo.ru/7a969
, M- ¥ TIOJIUCaXapH/Ibl) 3al
) bubnuoreka [IOK
77 MOIfocaxapMH' (usmieckie 18.03. https://m.edsoo.ru/b4bdg
CBOWMCTBA M HAXOXJICHUE B TIPUPOJIE 2025 22d
N bubmuoreka [IOK
78 [IpuMeHeHue riroKo3bl, €€ 3HaUYeHne 21.03. hitps://m.edsoo.ru/5e611
B JKU3HEACATEIPHOCTH OpraHu3Ma 2025 294
Jucaxapunpl: caxapo3a, MaabTO3a U 04.04 bubnnorexa [JOK
79  nmakro3a. HaxoxaeHue B pupoje u 20'25 " https://m.edsoo.ru/eb038
MIPUMEHCHHE JTUCAXaPHJIOB 4e7
[Tonucaxapuabl: CTpOEHUE 07.04 bubnnorexa [JOK
80 | makpomoseky, GU3nIecKue u 20'25 " https://m.edsoo.ru/72a04
XUMUYECKHUE CBOWCTBA, IPUMCHCHHE 508
bubmmoteka IIOK
81 [TonsiTve 06 UCKYCCTBEHHBIX 08.04. hitps://m.eds00.ru/6216e
BOJIOKHAX 2025 766
Pemrenne pacueTHsIX 3a1a4 Ha 1oa BuGmmotexa LIOK
g2  ONPCACICHIUC AOIH BRIXONA - https://m.edsoo.ru/7fded
MPOJYKTA PEaKuu OT TEOPETUUECKU 2025 Zef
BO3MOXKHOT'O -
bubnmorexa LIOK
83 CI/ICTevMaTI/BaIII/IfI 1 000011IeHIE 14.04. hitps://m.eds00.ru/08d43
3HAHUMU IO pa3jery 2025 640c
KonrtponbHas pabora no Teme 1504 bubmuoteka [IOK
84 | "Kucnopojacoaepskaine 20'25 " https://m.edso00.ru/42c66
OpraHu4ecKue coeAuHeHus" 78e
AMUHBI: Kﬂgccmngaunﬁ, CTpOCHHE 1504 Butmiorexa [[OK
g5 | MOJCKYI, obillad GopMyna, - https://m.edsoo.ru/efa7e
M30MEpHsl, HOMEHKIATypa U 2025 6ca
(u3nueckue cBoiicTBa -
. bubmuoreka [{OK
86 PHMITHECKHE CBOHCTBA 21.04. https://m.edsoo.ru/1bc5c
anupaTHIECKUX aMUHOB 2025 80
AHWINH: CTPOCHUE aHWJIMHA, 2204 bubnunorexa LIOK
87 | 0COOEHHOCTH XMMHUYECKUX CBOMCTB 20'25 " https://m.edsoo.ru/39cd?2

AdHUJINHa
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https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1

but6mmoreka [IOK

88 CriocoObI TTOTy4eHUsT U IPUMEHEHNE 1 25.04. https://m.edso0.ru/eal3
ann(paTHIECKUX aMHUHOB 2025
8763
AMUHOKHUCIIOTHI: HOMEHKIIATypa 1 Bubnmorexa [IOK
nzomepusi, (U3NIecKue CBOMCTBA. 28.04. .
89 1 https://m.edsoo.ru/d17
OTtnenpHBIC IPEACTABUTENH 0L 2025 73080
AMUHOKHCIIOT BE—
XUMHUYECKUE CBOMCTBA Bu6morexa I[OK
AMMHOKUCJIOT, UX OMOJIOTHYECKOE 29.04. .
90 1 https://m.edsoo.ru/77df
3HauYeHHE aMUHOKUCIOT. CUHTE3 U 2025 2053
TUIPOJIU3 MENTHI0B -
benku kak npupoHbIE OTUMEPSI; 05.05 Bbu6muoteka [JOK
91  crpykTyphl O€IKOB. XUMUYECKHE 1 - https://m.edsoo.ru/429e
’ 2025
CBOICTBa OEJIKOB 9899
Asotconepaie bubmmoreka [JOK
TeTEPOIUKIMYECKUE COSTUHCHUS. 06.05. ]
92 1 https://m.edsoo.ru/623
HykIienHOBBIE KHCIOTBI: COCTaB, 2025 23064
CTpOeHHE U OMOJoTHYECKast pOJib -
[IpakTuueckas paborta Ne 4.
bubnuoreka [IOK
Pemenue skcriepuMeHTaIbHBIX 12.05. i
93 o 1 https://m.edsoo0.ru/521
3a/1a4 1o Teme "A3oTcoaepiKaniue 2025 41431
OpraHu4ecKue coeanHeHus" I
[TpakTuueckas padota Ne 5. Bubnorexa [IOK
Pemrenue skciepuMeHTAIbHBIX 13.05. .
94 o 1 https://m.edsoo.ru/8e3c
3a1a4 o Teme "Pacrno3HaBanue 2025 02d1
OPraHUYeCKUX COCTUHECHUI" O
KontponbHas paboTa mo teme 16.05 bubmuoreka [{OK
95  "AsotcoxepiKalue OpraHHYECKue 1 - https://m.edsoo.ru/bde3
" 2025
COEIMHEHUS fdf6
OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN 1905 bubmuoreka [IOK
96 ¥ METOJBI MX CHHTE3a — 1 - https://m.edsoo.ru/ce56
2025
MIOJINMEpHU3aLusl U 1bc7
MTOJINKOHICHCAIIHS .
[TpakTuueckas padota Ne 6. Bubsorexa [IOK
Pemenne skcriepuMeHTaIbHBIX 20.05. .
97 o 1 https://m.edsoo.ru/7aa6
3ama4 o Teme "Pacno3HaBanue 2025 3ebd
IJ1acCTMAcC ¥ BOJIOKOH -
[Imactmaccel. YTunusauus u
nepepadoTKa MiIacTUKa
.DJIaCTOMEPBI: HATypaJIbHBIN 23.05 bubmuoteka [IOK
98  cuHTeTHUYECKHE KaydyKu. Pe3uHa 1 - https://m.edsoo.ru/822
2025
Bonokna: HaTypanbHbIE, 42e0f
HCKYCCTBCHHBIC, CHHTETUICCKHE.
[TonuMeps! cienuanTbHOTO
OBILIEE KOJIMYECTBO YACOB I10 98

I[TPOI'PAMME



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
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https://m.edsoo.ru/82242e0f
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11 KUIIACC

KoanuecTBo 4acoB

Ne KonT Jara JJIeKTPOHHbIE
Tema ypoka poib HpaxTid usyue unppoBbie
n/ Bcero  Hble ecKme o o0pa3oBaTe/bHbIE
n pab6or  padGoThI pecypchl
bl
Atom. CocTaB aTOMHBIX SEP. bubmumoreka [IOK
1 XHUMHUYECKUH DIIEMEHT. 1 https://m.eds00.ru/59c
H3oTonsl 112ee
CrpoeHue 3J1eKTPOHHBIX bubnmoreka [JOK
2 000J104€K aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4d
qrciaa offfa
Knaccudukamnuss XUMHIeCKHX bubnmoreka [JOK
3 9JIEMEHTOB (S-, p-, d-, f- 1 https://m.edso00.ru/612
JJIEMCHTBI) 94af9
Pacnipenenenue 251eKTPOHOB 110 bubmorexa HOK
4 pea p 1 https://m.edsoo.ru/f5f
ATOMHBIM OpOUTAJISAM
750fe
DNeKTPOHHBIE KOH(UTYpaIun bubnnoreka [JOK
5 ATOMOB DJIEMEHTOB B OCHOBHOM 1 https://m.edso00.ru/814
U BO30YK/IEHHOM COCTOSIHUH 9e846
DNEeKTPOHHBbIE KOH(UTYpaIun bubnnoreka [JOK
6 MOHOB. 1 https://m.edsoo.ru/a07
DJIEKTPOOTPULIATEITLHOCTD 64b24
[Tepunoanueckuii 3aKOH U
Ilepronnueckas cucrema BuGmuorexa LIOK
v XUMHUYECKHX 351eMeHToB 1. 1. 1 hitps://m.eds00.ru/169
MenpeneeBa, cBsI3b C P— :
2 N 57¢01
COBPEMEHHOI Teopuei
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX bubmuorexa [JOK
8 3JIEMEHTOB ¥ 00pa3yeMbIX MU 1 https://m.edsoo.ru/f84
IIPOCTBIX U CIIOKHBIX BEIIECTB 68927
0 TPYIIIaM | MepHoamM
bu6mmoreka [JOK
9 Cucremarusanus U 00001IeHne 1 https://m.eds0o.ru/8fa
3HAHUH 110 TeMe 42942
Buapl xuMruuecKkou CBSI3H.
MexaHI/ISMBIV06pa30BaHI/I$I Bubmmorexa [IOK
10  KOBAJICHTIOM CBASH. 1 https://m.edsoo.ru/5a8
Bonopoanas cBsi3b. P '
072af
MexMomeKynspHbIe
B3alUMOJICUCTBHUA
somonocs arovion, Cars BrSmorexa LIOK
11 ' 1 https://m.edsoo.ru/3d2

3JIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJI ¢ UX T€OMETPUUECKUM

ca093



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093

CTpOCHHEM

12

[IpencraBieHust 0 KOMIUIEKCHBIX
COECIMHEHUAX: COCTAB U
HOMEHKJIATypa

bu6mmoreka [IOK
https://m.edsoo.ru/8c6
6b12a

13

14

15

BemectBa MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS.
Tunel KpUCTAININYECKHUX
PELIETOK U CBOMCTBA BELIECTB

[TonaTHE O AUCTIEPCHBIX
cucrtemax. IIpencrasienune o
KOJUIOUJIHBIX PacTBOPAX

HcrunHabIE pACTBOPSL:
HACBILICHHBIC U HEHACBIILICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparsl

bu6mmoreka [IOK
https://m.edsoo.ru/el6
7635b

bubmuoreka [JOK
https://m.edsoo.ru/da2
c70e4

bu6mmoreka [IOK
https://m.edso0.ru/e9c
cdd8d

16

CriocoOb! BEIpaKECHHS
KOHIICHTPALIUH PACTBOPOB

bu6mmoreka [IOK
https://m.edsoo.ru/328
£653a

17

18

19

20

Pemenne 3amad ¢
HCIOJIL30BAHUEM MOHATHI
""MaccoBast J10J1s1 paCTBOPEHHOTO
BelecTBa', "MoJisipHas
KOHIIEHTpanus"
Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKUX

BCIICCTB

Cucremaruzanus U 00001IeHne
3HAHHUHU II0 TEME

KonTtpoabHas pabora o temam
"CtpoeHue aToma.
[Tepnoanueckuii 3aK0H U
[Tepuonuueckas cucrema
XUMHUYECKUX 3yiemeHToB J[. 1.
Menneneesa", "Crpoenue
BelecTBa. MHoroobpasue
BelIeCTB"

bubmuorexa [JOK
https://m.edso0.ru/785
e0ab4

bu6mmoreka [IOK
https://m.edso0.ru/bf9
e108d

bu6mmoreka [IOK
https://m.edso0.ru/8d2
cba3a

bu6mmoreka [JOK
https://m.edsoo.ru/70a
60aa4

21

22

23

24

Knaccudukamnms xumuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpTraHUYECKON XUMHUH. 3aKOH
COXPAHEHHUs MacChl BELIECTB;
3aKOH COXPAHECHUS 1
MIpEBpAILCHHS SDHEPTUU TIPU
XUMHUYECKUX PEAKITHIX
TenoBbie 3¢ (HEKTH XUMUYECKUX

peakuuii. Tepmoxummuueckue
YpaBHEHUS

Brruucnenus no ypaBHEHHSIM

XUMHUYCCKUX peaKHI/Iﬁ n
TEPMOXUMHUYCCKUM YPAaBHCHUAM

CKopocTh XMMHUECKOHN peaklnu,

bu6mmoreka [IOK
https://m.edso0.ru/633
5cdd2

bu6mmorexa [IOK
https://m.edsoo.ru/d1d
b86da

bu6mmorexa [IOK
https://m.edso0.ru/87b
13954



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954

€€ 3aBUCUMOCTb OT Pa3Iu4HbIX
¢axTopos. Katanus u
KaTaJIn3aTophbl

25

26

['oMoreHHbI€ U TeTepOreHHbIE
peaxiuu

[MpakTuueckas padora Ne 1 mo
teme "BiusHue pazanyHbIX
(haKkTOpOB HA CKOPOCTH
XUMHYECKON peakiuu"

bubmuoreka [JOK
https://m.edsoo.ru/1fa
caldl

27

OOpatuMbIe 1 HEOOPATUMBIC
peakuuu. XUMUYECKOE
paBHOBECHE

bu6mmoreka [IOK
https://m.edso0.ru/309
52f9b

28

29

30

[TpakTtrueckas padora Ne 2 mo
TeMme "BnusiHue pa3nnyHbIx
(akTOpOB Ha M0JIOKEHUE
XUMHYECKOI0 paBHOBecUs"

ONEKTPOIUTHYECKAS
nucconuanus. CuibHbIE U
cnabbie 1eKTpoauThl. CTeeHb
JUCCOLIMALIUU

HMonHOe npon3BeneHue BOABI.
Cpena BOOHBIX pacTBOPOB.
Bonoponnsiii nokaszarens (pH)
pacTBopa

bubmuoreka [JOK
https://m.edsoo.ru/3bf
34el7

bubmuorexa [JOK
https://m.edsoo.ru/5f7
66bdf

bu6mmoreka [IOK
https://m.edso0.ru/396
6ca89

31

I'maponus cosneit. Peakiuu,
MPOTEKAIOILIKE B pACTBOPAX
SJIEKTPOJIUTOB

bubmuorexa [JOK
https://m.edso0.ru/09d
5a9hd

32

[TpakTuueckast pabota Ne 3 o
TeMe "XHUMHUYEeCKUE peaklvy B
acTBOpax 3JIEKTPOIUTOB"

bubmuorexa [JOK
https://m.edsoo.ru/2e3
daeb0

33

34

OKHUCIMTENIBHO-
BOCCTAHOBUTEIIbHBIEC PEAKIUH.
Baxxneie oOKMCIUTEIN U
BOCCTAHOBHUTEITH

MeToa 31eKTPOHHOTO
(37IEKTOHHO-MOHHOT0) OanaHca

bu6mmoreka [IOK
https://m.edso0.ru/562
26060

bu6mmoreka [IOK
https://m.edsoo.ru/fb6
91387

35

9J'IeI(Tp0J'IPI3 paCcTBOpPOB U
paciijiaBoB BCUICCTB

bu6mmoreka [JOK
https://m.edso0.ru/93f
b97d2

36

Pemenune 3amau PAa3JIMIHBIX
THUIIOB

bubmuorexa [JOK
https://m.edsoo.ru/5a8
59d16

37

Pemenue 3agau pa3nuuHbIX
TUIIOB

bubmuoreka [JOK
https://m.edsoo.ru/5af
a265d

38

Cucremarusanus U 00001eHue
3HaHUU 1o TeMe "XUMHUYECKUE
eakun"

bubmuorexa [JOK
https://m.edsoo.ru/c16
1eb85

39

KonTpomnpHas paboTa mo Teme
"Xumuaeckue peakiun'

bu6nmoreka [JOK
https://m.edsoo.ru/a8a



https://m.edsoo.ru/1faca1d1
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https://m.edsoo.ru/30952f9b
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https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
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https://m.edsoo.ru/5a859d16
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https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930

0a930

[TonoxeHue HeMeTaIOB B
IIepuoanueckoii cucreme
XHUMHYECKHX dj1eMeHToB 1. 1.

bu6mmoreka [IOK

40 MeHnpaeneeBa U 0COOCHHOCTH https://m.edsoo.ru/8ca
CTPOEHHS UX aTOMOB. 2dcad
du3nyecKue CBOKMCTBA
HEMETaJJIOB
Annorponusi HeMeTauioB (Ha bubmuorexa [JOK
41  mpuMepe KUCIOpoja, Cephbl, https://m.edsoo.ru/ef9
dbocdopa u yriaeposa) 2c91c
Bonopona: nonydyenue, bu6mmoreka [IOK
42  (usuyeckue U XUMHUYECKUE https://m.edsoo.ru/Oaa
cBomcTBa. [ mapusl 8f613
["ajoreHbl: HaX0XICHHE B Butmorexa LIOK
43 | "PHPOAC, CIIOCOOEL Moy HCHN, https://m.edsoo.ru/4e2
(1)14331‘1601(146 U XUMHYECKHUEC 23795
CBOICTBA £9(99
g:;;l:ﬁfﬁigﬂopoﬂbl. bubmuorexa [JOK
44 https://m.edsoo0.ru/6b3
KHCJIOPOJICOIEpIKAIINE
255e6
COCTMHEHUS TaJIOTEHOB
JlaboparopHsble u
MPOMBIIIICHHBIE CIIOCOOBI bubnunoreka [JOK
45 | moJy4eHUs rajloreHOB. https://m.edso0.ru/697
[IpuMeHeHue rajJoreHoB U UX lacad
COCIMHEHU I
[IpakTuueckas padora Ne 4. bubnnorexa [HJOK
46  Pemenue sKCIiepUMEHTATBHBIX https://m.edsoo.ru/8b2
3amad 1o reme "T"amoreHsr” 6fecd
Kucnopon: nmabopatopHsie u
MIPOMBIIIJICHHBIE CTIOCOOBI Bubmorexa [IOK
47 momyHem, (bmlfqecme " https://m.edsoo.ru/c8a
XUMH4YecKHe cBoiicTBa. O30H.
bc36a
IIpumenenne kuciopoaa u
030HA
bu6mmoreka [JOK
48  Oxcuabl ¥ IEPOKCHIBI https://m.edsoo.ru/5c8
816a0
Pemenne 3ana4d paznudaHbIX bubmorexa HOK
49 S https://m.edsoo.ru/2b6
d8b4b
Cepa: Hax0XJI€HUE B PUPOJIE, Bubmmorexa [IOK
50 CTIOCOOBI Oy eHH, https://m.edsoo.ru/46a
Q)Hzfmecxne Y XUMHYECKHE fae16
CBOICTBa s
bubmuoreka [JOK
51  CepoBoaopos, cyabu bl https://m.edsoo.ru/7c8
75999
52 Kucnopoaconepxamue bubnmoreka [JOK

COCIMHCHUA CCPBI.

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



https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548

53

Perenue skcriepuMeHTaIbHBIX
3aaau o teme "Cepa u eé
coenuHeHus"

Oco0eHHOCTH CBOMCTB CepHOA a2548
KHCJIOThI
[MpakTudeckas padora Ne 5.
p P bubnmoreka [JOK

https://m.edsoo.ru/Oaf
b05e4

54

55

56

57

58

59

60

A30T: HaXOXJACHUE B IPUPOJIC,
CII0COOBI IIOJTyYEHUS,
bu3HYeCcKre U XUMHUIECCKHE
CBOMCTBAa. AMMHAK, HUTPHU/IbI
Kucnoponconepxaniue
coenrHeHus azora. OcCoOEHHOCTH
CBOMCTB a30THO# KHCIIOTHI

[IpuMeHeHue a3oTa U ero
coenMHEHUN. A30THEBIE
yao0peHus

dochop: HAXOKICHHUE B
IPUPOJIE, CIIOCOOBI TIOTYYCHUS,
(duU3HYECKUE M XUMUYICCKHEC
cBoiictBa. Pochuast u Gochun
Oxkcunst pocdopa,
dochopcoaepxanue KUCIOThI.
Comu pochopHOIT KUCITOTHI

[Mpumenenne docdopa u ero
coeaunenuii. dochopHbie
ynoopeHus

[MpakTuueckas padora Ne 6.
Penienune sxcriepuMeHTATBHBIX
3anad o teme "A30T u pocdop u
UX coeqnHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/bad
d2255

bubmuorexa [JOK
https://m.edsoo.ru/e29
65afe

bubmuoreka [JOK
https://m.edso0.ru/129
5059

bubmuorexa [JOK
https://m.edso0.ru/9a6
b43ec

bu6mmoreka [IOK
https://m.edsoo.ru/c7a
2d429

bu6mmoreka [IOK
https://m.edsoo.ru/a21
8070a

bubmuorexa [JOK
https://m.edsoo.ru/817
5ac3f

61

Yriepoa: HaXxoXIeHUE B
PHUPOJIC, AIIOTPOITHBIC
Moupukanyu; Gpusndeckue u
XUMHYECKHE CBOMCTBA,
MPUMEHEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/leb
1919

62

63

64

Oxkcun yrnepona(ll), oxcun
yraepoaa(lV), yronbHas kuciota
U e€ cou

Pemenue 3agau pa3nuyHbIX
THUIIOB

KpeMHHii: HaX0X/1eHHE B
pUpPOJIe, CIIOCOOBI MOTYUYEHUS,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/dba
58adf

bu6mmoreka [IOK
https://m.edso0.ru/602
9b609

bu6mmorexa [IOK
https://m.edso0.ru/143
558ab

65

Oxcun kpemuus(1V),
KpPEMHHEBasi KUCIIOTA, CHIIHMKATBI

bubmuoreka [JOK
https://m.edsoo0.ru/317
Oe7bl

66

[IpumeHeHne KpeMHUS U €T0
coenuHenunii. CTeKI0, ero
MOJTy4YeHUE, BUJIBI CTEKIIa

bu6nmoreka [JOK
https://m.edso0.ru/393
cdac0



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0

https://m.edso0.ru/582
3cefb
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74
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77

Pewienue 3ana4d pa3nuyHbIxX
TUIIOB

Cucremarusanusg U 00001eHne
sganuii no teMe "Hemeramninr"

KoHTponbHas pabota 1o Teme
"Hemeramisr"

AHanu3 pe3yibTaToB
KOHTPOJIbHOH paboThl,
KOPPEKIHsI OIUOOK

Ilonoxenue MeTaJlIOB B
[Tepuoauueckoil cucteme
XUMHYECKHX DIIEMEHTOB.
OCOOCHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JIOYEK ATOMOB
METaJI0B

OO6mue ¢puznueckrue CBOMCTBA
MmetaiioB. [Ipumenenue
METAJUIOB B OBITY U TEXHUKE

CnnaBel MetamioB. Kopposust
METaIIOB

Pemenue 3amau Ppa3INIHbIX
THUIIOB

DNEKTPOXUMHUUECKUH psifg
HanpspkeHui meramios. Oomiue
CIOCOOBI MOTYUYECHUS] METAJIJIOB

OO61mas xapakTepucTUKa
MeTauioB |A-rpynmsl
[Tepronnueckoit CUCTEMBI
XAMHYECKUX 31EMEHTOB. HaTpuit
Y KaJIWil: TIOy4YEHHUE,
bu3HYecKue U XUMHIECKIE
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX
BEIIIECTB U X COCIMHCHUMN

OO0m1as xapakTepuCTUKA
metasuioB ||A-rpymrsl
[Tepuoanueckoil CUCTEMBI
XUMUYECKUX DIIEMEHTOB.
Maruauii 1 KaJIbLIUi: TOJy4YEHHE,
buznYecKre 1 XUMUYIECKHE
CBOMCTBA, MPUMEHEHNE MTPOCTHIX
BEILECTB U UX COCIMHEHUM

bubmuoreka [JOK
https://m.edsoo.ru/b62
4801

bubmuoreka [JOK
https://m.edsoo.ru/6e8
64db5

bubmuoreka [JOK
https://m.edsoo.ru/d04
84c76

bubmuoreka [JOK
https://m.edsoo.ru/2b7
9510

bu6mmoreka [IOK
https://m.edso0.ru/983
9cl6e

bu6mmoreka [IOK
https://m.edsoo.ru/51d
ac9d3

bu6mmoreka [IOK
https://m.edsoo.ru/42b
872e3

bu6mmoreka [IOK
https://m.edsoo.ru/e3d
e37b6

bu6mmoreka [IOK
https://m.edsoo.ru/94e
b377a

bu6mmoreka [JOK
https://m.edsoo.ru/el12
c26b3

bu6mmorexa [IOK
https://m.edsoo.ru/7c3
e49c0

78

JKEcTKOoCTh BOIBI M CIIOCOOEI €8
yCTpaHEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/c74
bfae9



https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9

AIOMUHUI: IOJTyYEHHE,

bubmuoreka [JOK

79 | ¢u3uyecKre U XMMUYECKUE https://m.edsoo.ru/0e7
CBOWCTBA, TPUMEHECHHE 9b266
s B LOK

80 AP A ’ https://m.edsoo.ru/5d1
TUAPOKCOKOMIUICKCHI 24318
QATIOMUHUS, UX TIPUMEHEHUE =

81 Pemenue 3agau pa3nuyHbIxX
THTIOB
[TpakTrueckas padota Ne 7. Bubmiorexa [IOK
Pemienne skciepuMeHTAIBHBIX .

82 h https://m.edso0.ru/27a
3a/a4 1o Teme "MeTauibl

" 4af43
TJIABHBIX MOATPYIIT
OO0m1ast xapaKTepUCTHKA
METaJUIOB IMMOOOYHBIX MTOTPYIII bubmuorexa [JOK

83  (b-rpynn) Ileproauueckoii https://m.edso0.ru/610
CHUCTEMbI XUMHYECKHX d7431
JJIEMEHTOB
DU3NYECKUE U XUMUYECKHUE bu6mmoreka [IOK

84 | cBoiicTBa Xpoma U €ro https://m.edso0o.ru/991
COEIMHEHUH, X MPUMEHECHHE 1bef3
Baxueiiime coeiuHeHNA bu6mmoreka [IOK

85  mapranna. [lepmanranar kanus, https://m.edso0.ru/039
€ro OKUCIUTEIbHBIC CBOMCTBA d69c8
e e Busorea 101

86 N https://m.edsoo.ru/1b7
coenuHenuil. [lonydyenue u 8741
MIPUMCHCHUE CIUIABOB Kele3a -

DU3NYECKue U XUMUYECKHUE bu6mmoreka [IOK

87 | cBoiicTBa Meau U €€ https://m.edsoo.ru/2bc
COCIMHEHUH, UX TPUMEHEHHE 0f954
T Buniorss LOK

88 w https://m.edsoo.ru/b1f
COCTMHEHUH, UX TIPUMEHEHHE. obeal
['MIpOKCOKOMITIIEKCHI ITUHKA =
[TpakTnyeckas padora Ne 8. Bubiorexa [TOK
Pemenue sxcriepuMeHTaTLHBIX )

89 h https://m.edso00.ru/a6e
3a7a4 1o TeMe "MeTaiuibl

" 352ea
MOOOYHBIX MOATPYIII
Pemenue 3a1au pa3nuyHbIX bubmorexa [IOK
90 THTIOB AaTp https://m.edsoo.ru/a8b
83d83
O06o0011eHre U cucTeMaTU3alus bubnmoreka [JOK

91  u3y4eHHOro MaTepuasa 1o TeMe https://m.edsoo.ru/e91
"Merabr" fe975
KonTtponbnast paborta mo teme bubmorexa [IOK

92 p " p https://m.edsoo.ru/83f

MerTtanmnbl
63ea3
AHanu3 pe3ynbTaToB bubnuorexa [IOK
93 | KOHTpPOJILHOH PaboTHI, https://m.edso0.ru/9eb

KOPPEKIHsI OMUOOK

ff2fd



https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/9ebff2fd

Posib xuMuu B obecrieueHNH
YCTOMYMBOT'O Pa3BUTHUSA

bubmuoreka [JOK

94 ugenoseuectna. [loHsTHE O 1 https://m.eds00.ru/080
HAYYHBIX METO/IaX MCCIICIOBaAHUS felf0
BEIIECTB
HaydHble TPUHIIMITEI OPraHu3an Butmiorexa LIOK
g5 X/MITHCCKOTO HPOM3BOACTEA, 1 https://m.edsoo.ru/2e4
[TpoMBIIIIICHHBIE CUHOCO6I>I Eaaaf
MOJTyYEHUS] BRKHEHUIIINX BEIIECTB I
XHUMHUYECKOE 3arpsA3HEHUE bubmumoreka [IOK
96 oOKpyKaroIIel CpeIbl M €ro 1 https://m.edsoo.ru/9f1
ITOCIICICTBHS 1bf51
XHMHUS U 3J0POBBE YEIOBEKA. bubmorexa LIOK
97 JleKapCTBeHHbIE CPENICTBa 1 https://m.edso0.ru/a65
92721
Xumus nuni. Poins Xumuu B bubmuoreka [JOK
98 obecrieueHUH NUILEBOM 1 https://m.edsoo.ru/1f7
0€30MMacHOCTH b5bd2
Kocmetrnueckue u napdromepHbie bubmmorexa [IOK
99 cpescTsa. BpiToBas xumis 1 https://m.edsoo.ru/da4
’ 2d5a9
XUMHSI B CTPOUTEIIBCTBE. bubnnoreka [JOK
100 BaxHuei1ue CTpOUTEIBHBIC U 1 https://m.edsoo.ru/61e
KOHCTPYKIIMOHHBIE MaTEPUAIIbI 69003
XHUMHS B CETIbCKOM XO3SMCTBE. bubmuorexa [JOK
101 OpraHuveckue U MHHEPAIbHBIC 1 https://m.edsoo.ru/fd3
yI00peHHsI 9587d
CucremaTtu3anus ¥ 0000IICHUE bubmorexa LIOK
102 . 1 https://m.edsoo.ru/db9
3HAHUH 10 TeMe
79c¢70
OBIIEE KOJIMYECTBO YACOB 102

[10 [TPOT'PAMME



https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70

YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

» Xumus; yriayonenHoe ooydenue, 10 knace/ Epemun B.B., Ky3smenko H.E., Tepenun B.1. u np.; nox
penakuuei Jlyauna B.B. O0miecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[IPODA»; AKIIMOHEpHOE
obmmectBo «M3narenscTBO «IIpocBerienne

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeTtoaudeckoe ocobue k yueOnuky B. B. Epemuna,

H. E. Ky3bemenko, B. U. Tepenuna u ap. «Xumus. YriyOJIeHHBIN

yposenby. 10 kinacc / B. B. Epemun, A. A. /Ipo3nos, U. B. Epemuna, B. . MaxonuHna, O. O.
Cumonoga, 3. 10. Kepumon. —

M. : Ipocda, 2018. — 339 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://lesson.edu.ru/
HTTPS://RESH.EDU.RU/HTTPS://
WWW.YAKLASS.RUHTTPS://
SKYSMART.RU



O0opynoBanne ka0uHeTa OHMOJIOTMHM M XUMHH 00pPa30BaTEJILHOI0 IEHTPA
«Touka pocra»

1. HaGop OI'D mo xumuu. — 2 mr.

HaGop npeanasHayeH Ui HOATOTOBKH K BBIIIOJIHEHHIO SKCIIEPUMEHTAILHOTO 33JaHUs O0IIEro
rocyaapcTBeHHOTo dk3amena (OI'D) mo xumuu B 9 Ki1acce OCHOBHOM IIKOJIBI.

* CocraB Ha0opa:

* Bechl JlaboparopHsie AtekTponubie 200 T,

* CIHPTOBKA JIabopaTopHasi,

* BOPOHKa KOHHYECKas,

* MaJoyYKa CTEKJISTHHAsS

» mpobupka I1X14 (10 mryk),

* crakaH Beicokuii ¢ HocukoM BH-50 ¢ metkoii (2 mrykn),

* IUIMHAP U3MEPUTEIbHBIN 2-50-2 (CTEKISAHHBIN, C TPUTEPTON KPBIIIKOH),

* mTatuB s npooupok Ha 10 ruésn,

* 3Q)KUM NPOOHPOYHBIH,

* mmaresb Joxeuka (3 mTyKH),

* Habop (JIaKOHOB ISl XpaHEHHUS PACTBOPOB U peakTUBOB (00beM ¢urakona 100 mi1 - 5 KOMIUIEKTOB

o 61TyK, 00beM raaxona 30 M - 10 KOMIUIEKTOB 110 6 MITYK),

* LWIMHAP U3MEpHUTENbHBIN ¢ HocukoM 1-500 (2 miTykwn),

* crakas Beicokuid 500 mut (3 mwtykn),

» Habop epieit 7151 MBIThSI TOCYIbI (€pILl AJI MBIThS TPOOUPOK - 3 IITYKH, €PIII AJI MBIThsI KOJIO - 3 IUTYKH),
* xayar Oenblii X/0 (2 wTykn),

* [EpYaTKU PE3UHOBBIC XUMHUECKHE CTOWKHUE (2 MITYKH),

* OYKH 3alIUTHEIC,

* (unbTpel Oymaxusie (100 mTyk),

* roproyee s criuptoBok (0,33 ).

Ha6op nmo u3yyeHnnio 3akpernJisieMbIX TeM 0 MpeAMETHBIM 00JIaCTAM OCHOBHOI'0 00111ero
o0pa3oBaHusl.
CocraB Habopa: PeaktuBsl (44 pa3InyHbIX BEIIECTB, UCTIOIb3YEMBIX JIJISi COCTABIICHUSI KOMIUIEKTOB
PEaKTUBOB IPUIIPOBEACHUH 3K3aMEHALMOHHBIX 3KCIIEPUMEHTOB 10 KypCy LIIKOJbHONW XUMHUN):
amomuHui (Tpanynsr) — 10T,
xene3o (cTpyxkka) — 20r,
uHK (rpanynsl) — 20 T,
menab (mpoBosoka) — 10T,
okcun memu |l (mopomok) — 10T,
okcua Maraus (rmopomok) — 10 r,
oKcHJl amoMuHus (TIopomrok) — 10 T,
okcuJl KpeMHus (rmopomok) — 10,
cossiHas kuciora (pacteop 14 %) — 50,
cepHas kucinora (pactBop 44 %) — 50 T,
TUAPOKCHU HATpHUsl (U1 IPUTOTOBJIEHUS pacTBopa) — 15T,
TUAPOKCHU KaNbIUs (JIJ1s1 IPUTOTOBIICHUS pacTBOpa) — 25T,
XJIOpUJI HAaTpus (JIJIs1 MPUTOTOBJIEHUS pacTBopa) — ST,
XJIOpU JIUTHUSA (I IPUTOTOBJIEHUS pacTBOpa) — 5T,
XJIOpUJT KaJbIHs (U1 IPUTOTOBIIEHUS pacTBOpa) — O T,
xyopua Meau |l (uist mpuroroBieHus pacTBopa) — ST,
XJIOPUI ATFOMHUHUS (1151 IPUTOTOBIIeHHs pacTBopa) — 10T,
xyiopua xenesa |l (uist mpuroroBneHus pacteopa) — S,
XJIOpUJT aMMOHHUS (17151 IPUTOTOBJIEHMSI pacTBopa) — S T,
xJiopua 6apust (A1 IPUTOTOBJICHUS pacTBOpa) — 5T,
cynb¢at HaTpus (1 IPUTOTOBJIEHUS pacTBOpa) — ST,
cyibdar Maruus (A1 IPUTOTOBICHUS pacTBOpa) — 5T,



* cynbdar meau |l (u1st mpUroToOBIEHUS pacTBOpa) — ST,

» cynbdar xkenesa |l (st mpuroToBiieHus pacTBopa) — ST,
* cynbdar uuHKa (U1 IPUTOTOBICHHS pacTBOpa) — S T,

* cynbdar aMmmMoHMs — 5T,

*  HUTpaT HaTpUs — O T,

* KkapOoHAaT HaTpus (IJIs MPUTOTOBJICHUS PacTBOpa) — ST,
* ruapokapOOHAT HATPHS (IS IPUTOTOBJICHUS pacTBOpa) — ST,
* docdar HaTpUs (711 IPUTOTOBIICHHUS pacTBopa) — 15T,

* OpoMup HaTpus (U1 MPUTOTOBJIEHUS pacTBOpa) — S T,

*  WOIUJI HATpHs/Kanus (111 IPUTOTOBJICHUS pacTBopa) — ST,
* HUTpaT Gapus (Ui MPUTOTOBJICHUS PacTBOpa) — S T,

*  HUTPAT KaJIbIMA (I IPUTOTOBJICHHS pacTBOpa) — ST,
* HuTpat cepedpa (pactBop 10 %) — 50T,

» ammmak (pacteop 12 %) — 50,

* mepokcua Bogopoa (pactsop 12 %) — 50,

« wmerminopank (pactsop 0,1 %) — 50,

» sakmyc cunmii (pactop 0,1 %) — 50T,

*  (enondraneun (pacteop 0,1 %) — 50,

*  XJIOpHUJ MarHusi — ST,

* cynbdar aJlOMUHUSA — 5T,

*  YHUBEpCaJbHBIN HHAUKATOp (Oymara) — 1 Habop,

* JaucTWIIMpOBaHHas Boaa — 330r

2. HaGop mocyabl U NpUHAAJIEKHOCTEH (MUKpoJadopaTopusi) (KOMILIEKT MOCYAbl 1 000Py10BaHUS
JISl YYeHUYECKHUX ONBITOB (Xumus, Ouosiorus) -1 mr.

3. Kommiaekt «l{udposas jJjadopaTopusi Mo XUMHN» - 2 IIT

ObecrieynBaeT BBIMIOJIHEHUE JIA0OPATOPHBIX pabOT MO XMMHUH HA YPOKAX M MPOEKTHO-UCCIIEI0BATEIBCKOM
JeSITeIBHOCTH 00yYarOIIUXCsl.

KoMnuekranusa:

1. BecpoBOHON MYIBTHIATIHK IO XUMHH C 3-MSBCTPOCHHBIMH JATINKAMH:

2. Jlatuuk pH ¢ nuanazonom uzmepenus He yxe yem ot 0 1o 14pH

3. JlaTymK 2JIEKTPOIPOBOIMMOCTH C IMAINa3oHaMu u3Mepenus He yxe geM ot 0 1o 200 mxCwm; ot 0 10 3000

MKCwMm; oT 0 1o 30000 mx Cm

JlaTyrk Temreparyphbl ¢ TMana3oHoOM U3MepeHus He yxkedeMm ot -40 1o +165C

OtenbHbIE TaTUYUKU: J|aTUMK ONTHYECKOH IIIOTHOCTH 525-550 HM

Axceccyapsbl: USB ¢uem-nakonurens. Kabens USB coenunutensHbiil. 3apsaHoe yCTPOWCTBO €

kabenem miniUSB.USB Anantep Bluetooth 4.1 Low Energy.

Kpartkoe pykoBOACTBO MO dKCIUTyaTaiu UGPOBOit 1abopaTopueil.

o s

4. Kommiaekr «ludposas sadboparopus no sxojgorum» - 1 mr.

ObecnieunBaeT MpoBeACHNE Y4€OHOI0 HKOJIOTMUECKOT0 MOHUTOPHHIAa HHCTPYMEHTAIbHBIMU METOaMHU.
Habop npumensiercs npu u3yuyeHuu
AKOJIOTMH, OMOJIOTHH, XUMHH, Teorpaduu U IPUPOIOBEICHNUS, a TAKXKE I UHIUBUIYaTbHBIX
UCCIIEIOBAHMS U IPOEKTHON AESTEIbHOCTH IIKOJIbHUKOB.

Komnnekrarus:

1..becnipoBOHOM MYJIBTHAATYHK MO SKOJIOTMYECKOMYMOHUTOPHUHTY € 8-10 BCTPOCHHBIMU JaTYHMKAMMU:

2. JlaTYMK HATPAT-HOHOB.

3. laTuuk XJIOpUI-MOHOB

4. latuuk pH ¢ muanazoHoM usmepenus ve yxxe uem ot 0 1o 14 pH

9 JlaTuuk BIaXHOCTH ¢ quana3zoHoM uzMepenus 0...100%

6. JlaTuynk OCBEIIEHHOCTH C TMaNia30HOM n3MepeHus He yxxe ueM ot 0 10180000 sk

7. JlaTunk Temmeparypsl ¢ AMana3oHoOM U3MepeHus He yxke uyeM oT -20 110

+140C



8. JlaT4uK 31EeKTPONPOBOJUMOCTH C quana3zoHamu u3MmepeHus e yxxe uem ot 0mo 200 mxCwm; ot 0 mo 2000

MKCM; ot 0 mo 20000 MmxCMm

9. laTuuk TemMnepaTypbl OKpYyXarolle cpesibl ¢ AMana3oHoM U3MepeHus Heyxke yeM oT -20 go +50C

OTnenbHbIC TaTYUKH:

1. Jlatumk 3ByKa ¢ GyHKIIMECH HHTETPUPOBAHUS C AUAMA30HOM H3MEPEHHUSIACTOT HE MeHee uyeM oT 50
I'm no 8 xI'm;

2. JlaTuyuk BIaXXHOCTH MOYBBI C TUANIa30HOM U3MepeHus He yxke ueM ot 0 1050%

3. Harumk xkuciaopona ¢ auanazoHom uzMmepenus ot 0 1o 100%/laTunk onTUYecKon MIIOTHOCTH
525 Hm

4. Jlatunk ontuyeckoi mrotHocty 470 HM

5. JlaTuuk TypOuaumMeTp ¢ nuana3zoHoM u3Mepenus e yxe yem ot 0 1o 200NTU

6. [laTumk okucH yriaepoja ¢ ruamna3oHoM udmepeHus He yxe yem ot 0 qo 1000ppm

Akceccyapbl:

Kab6ens USB coemunurenbHblii (2 mit.)

3apsiHoe yeTpoicTBo ¢ kaberem miniUSBUSB A nantep Bluetooth 4.1

Low Energy

CrepikeHb I 3aKPeTICHHS] TATYMKOB B IIITATUBE

Kpartkoe pykoBOJICTBO 110 3KCILTyaTaIuy UQPPOBOH 1abopaTopru

[IporpamMmmMHoe obecrieueHue

Metoanyeckre peKOMEeH IaIuH

5. Tese:xkKka-XxpaHUWINIIE HOYTOYKOB.

Tun xopmyca: merai;

BO3MOYXHOCTh 0€3011aCHOT0 3alUIIEHHOT0 3aMKOM XpaHEHHUsI HOYyTOYKOB: HATMUKe; BO3MOKHOCTb 3apSIKU
HOYTOYKOB:

Hanpsokenne nutanus: 220B\50T'w; [Torpebisiemas MOIIHOCTD, BT (MakcumyMm):

2500;IToTpebsiembrit TOK, A (MakcumyMm): 12;

JlnvHa mHypa 3JeKTPONUTaHus: OT 2,5 MeTpa;

3amuTa OT NepeHanpsKeHusl, KOPOTKOro 3aMblkaHus: Hanuuue; Koneca i nepeiBUKEHUS C TOPMO30OM:
HaIn4uue

6. Hoyroyk Rikor - 1 mr.

7. Hoyroyk Aquarius - 1mr.

8. MuorodynkunonaiabHoe ycrpoiicreo (M®@Y)Pantum - 1.

9. Mbimb npoBoanas DEFENDER Optimum MB 270 USB 2 kHonku+1 KoJjieco-KHONMKA, ONTHYECKAs,
yepHasi



