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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma Mo XMMUU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTenbHOI POTrpaMMBbl CpeaHEro o0111eT0
oopazoBanuga(POIl COO), npencraBieHHbx B DepepaqbHOM TOCyJapCTBEHHOM
oOpazoBarenbHoM cTanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTEeNbHBIX OpraHu3auusx Poccuiickoi
@denepanyy, peanu3yloOIUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBbl, H
OCHOBHBIX ToNOkeHU «Crpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Odeneparuun Ha niepuoa a0 2025 roma» (Pacmopsbkenue I[lpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHUsi Ha YpOBHE YIIyOJIEHHOTO M3y4Y€HHUS 3aHMMaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBanus ywammxcsa 10-11 xmaccos.
WN3yuenue mpeamera, peaquzyeMoe B YCIOBUAX JudPepeHInpoBaHHOTO,
npouibHOro 0Oy4YeHHs, MpU3BaHO oOOecneunTh OoO0Ee00pa30BaATENbHYI0 U
OOIIEKYJBTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAMMYIO  JUIs
aJlanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSM KH3HU B COIUYME, a TAKXKe IS
MPOJOJDKEHUs O0y4YeHUs] B OpraHu3auusix npodeccruoHaibHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS OJHON U3 IPUOPUTETHBIX JUCLIUILINH.

B nporpamMme no XMMHM Ha3Hay€HUE IMpeaMeTa «XUMUS» MOIydaeT
NOoAPOOHYI0  WHTEPHIPETAlMI0 B  COOTBETCTBHM C  OCHOBOTMOJATrarolIMMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBIIGHHOCTH IieJieH, COAep:KaHus,
pe3ynbTaToB OOydYeHHs M TpPeOOBAaHUM K YPOBHIO IOATOTOBKH BBITYCKHHKOB.
CBHUIETENBCTBOM TOMY SIBISIFOTCS CJIEIYIOLIME BBIIOJHIEMBIE MPOrpaMMON IO
XUMUHU (PYHKITUN:

@ uH(QOpPMAIMOHHO-METOJAMYECKasl, peanu3alus KOTOpol obecreunBacT

MOJIyYeHHE NPEACTaBICHUS O UEIAX, COACpP)KaHUM, OOIIeH CcTpaTeruu
oOy4eHHsI, BOCIUTAHUS U PA3BUTHUS 00yUaIONIUXCs CPEICTBAMH MIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

@ OpraHM3alMOHHO-IITIAHHUPYIOIAA, KOTOpasd npeaycmMarpuBacT

ONPEAEIEHUE: IPUHIUIIOB CTPYKTYPUPOBAHUSA U IIOCIEIOBATEIBHOCTH
M3Yy4YeHUs Y4eOHOro maTepualia, KOJUYECTBEHHBIX M KAaue€CTBEHHBIX €ro
XapaKTePUCTUK; MOIXO0J0B K (OPMHUPOBAHUIO COACPKATEIHHOU OCHOBBI
KOHTPOJII U OLEHKH O0pa3oBaTENbHBIX JOCTHKEHUW OOYy4arolUXCs B
paMKax WTOTOBOW aTTecTaluu B (opMe eIUHOTO TOCYyAapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma asig yriyOJaE€HHOTO U3YUYEHUS! XUMUU:



@ YCTaHABIMBAaE€T WHBAPUAHTHOE MPEJAMETHOE COJEp)KaHUE, 00s13aTeIbHOE

JUIST W3y4YeHUsT B paMKax OTJAEJbHbIX npoduiield, mnpeaycMarpuBaet
pacopeneieHue M CTPYKTypHUpPOBaHHME €ro IO KiaccaMm, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3fieniaM Kypca;

@ 1a¢T MpHUMEpHOE pacmlpesesieHne Y4eOHOrO BPEMEHH, PEKOMEHIYyEeMOTO
IUIS U3YYCHUS OTICIHHBIX TEM;
@ TpejiaraeT MPUMEPHYIO TOCIEI0BaTeIbHOCTh HW3YYEHHS Y4eOHOro

Marepuana ¢ y4€TOM JIOTMKU IMOCTPOCHUS Kypca, BHYTPUIPEAMETHBIX U
MEXKIIPEAMETHBIX CBS3EH;

[ ) ,HaéT MCTOANYCCKYIO MHTCPIIPCTAIUIO Lejae u 3a/1a4 U3YUCHUS MMPCAMCTA

Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPHUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPIKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTaTOB OCBOEHUSI OCHOBHOM 0Opa3oBaTeIbHOM
MPOTPaAMMBI CpEIHETO o011ero oOpa3zoBaHus (JINYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENIbHBIX  JAEMCTBUIM  00ydawIerocs IO OCBOEHHUIO
coJiep KaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMUSAM B MNPOrpaMMe IO XUMHUU NPEITyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHMEM XUMHUM Ha YpPOBHE OCHOBHOTO OOIIETo
oOpasoBaHMs. 3a TpelelaMHd YCTAaHOBIEHHOW MPOrpaMMOil 1O  XUMHH
00s13aTeNIbHON (MHBapUAHTHOM) COCTABIISIOLIEN COAEpKaHUs Y4eOHOro mpeaMera
«Xumus» OCTa€TCsl BO3MOXKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIFOLICH,
KOTOpas JOJDKHA OMNPENENAThCS B COOTBETCTBUM C HAIPABICHUEM KOHKPETHOTO
npoduis 00yueHus.

B coorBercTBHM € KoHUeNnTyaidbHbIMH mnojoxeHusmMu PI'OC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOr0 M YINIyOJEHHOIO YpPOBHEH B CHCTEME
nuddepeHInpoBaHHOr0 OO0yYEeHUS Ha yPOBHE CpEJHEro o0Imero oOpa3oBaHUs
XMMHsSI Ha YpOBHE YINIyOJEHHOrO U3yYEHHUs HANpaBieH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIUM  ATalloM  MOJYYEHUS  XMUMHYECKOTro
oOpa3oBaHHd B paMKaxX MH3yYEHUA CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMHYECKUX TUCIUIUIMH B By3aX U OpPraHU3alUsAX CPEAHET0 Mpo(hecCHOHATBHOTO
oOpa3oBaHus. B 3TOll cBsi3M u3ydeHue mnpeameTa «XUMHUS» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO HA  pacllUpeHue U  YriayOJdeHHue TEOpPEeTHYECKO W
MPAKTUYECKON MOJArOTOBKM OOYYarOUIUXCs, BHIOPABIIUX OMpPEACIEHHBIN TPOoPuiIbh
oOyueHusi, B TOM YHCJI€ C IePCIEKTUBOM MOCIEIYIONIET0 MOTYYeHHUs] XUMUYECKOTO
o0pa3oBaHMsI B OpraHU3alusaX NpoeccuoHanbHOro oopazoBanus. Hapsay ¢ atum,
B cBere TpedoBanuii PI'OC COO Kk mIaHUPyEeMbIM pe3yJbTaTaM OCBOCHHMS
dbenepanbHOl 00pa30BaTENIbHOM MPOTpaMMbl CPEAHETO OOIIEro 00pa30oBaHUS



U3ydeHue ImpeameTa «XUMUsS» OpPHEHTHPOBAHO TAaK)KE€ Ha pEIICHHE 3a]ad
BOCIIUTAHUSI U COLIMAJILHOTO PAa3BUTUA OOyYarolmuxcsi, Ha (OpMUPOBAHUE Yy HUX
OOLIEMHTEIUIEKTYaJIbHbIX YMEHHUM, YMEHUI pallMOHaIu3alUh y4eOHOro TpyJa U
OOOOIIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HWMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAJIIPEIMETHBIA XapaKTep.

CocraBnstomiuMu  rpeaMeTa « XUMHs» Ha YPOBHE YIUIYOJIEHHOTO H3y4YeHUs
ABIIAIOTCS  YIUIyON€HHbIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHudeckas xumus». [lpu onpeneneHun Noaxo/10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3alliyd COAEPKAHUSA BTUX KypCOB B MPOrpaMMe IO XUMHHU 332 OCHOBY
npuHaTel nojoxkeHuss GI'OC COO o paznuuusx 06a30BOT0 U YIUIyOJIEHHOTO
YPOBHEUN U3YUEHUS NIPEIMETA.

OcHoBy cozaepxaHusg KypcoB «Opranudeckas xumus» u «OOmas u
HEOPraHWYeCcKass XHMHS» COCTaBIIIET COBOKYIHOCTb NPEIMETHBIX 3HAaHUUA H
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHMs NpeaMera. JDTa CUCTEMa
3HAHUM MOJy4YaeT OmNpeaeiaEHHOE TEOPETHUECKOE [OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHYECKOTO
maTtepuana. Tak, Ha yriayOJ€HHOM ypOBHE H3yudeHHUs INpeaMmeTa obecredeHa
BO3MOXXHOCTh 3HAQUMUTEIBHOTO YBEIWYEHUST O0bEMA 3HAHUH O XUMHYECKUX
AJIIEMEHTAaX U CBOMCTBaX WX COCJUHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHUS
MPEACTABICHUA O CTPOCHUM BEUIECTBA, XMMHUYECKON CBA3M U 3aKOHOMEPHOCTSX
IIPOTEKaHUs PEAKUUH, paCCMATPUBAEMBIX C TOUYKU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHAMHKU. WM3ydeHue mnepuoguveckoro 3akoHa u Ilepuogmueckoit
CUCTEMBl ~ XHMHMUYECKMX  3JIEMEHTOB O0azupyercds  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBS3b
OOBSICHSIETCSI C TOUKH 3PEHUSI SHEPTETUUECKUX U3MEHEHUH MpH €€ 00pa30BaHUU U
pa3pyllieHnd, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBaHus. M3yuenue
TUMIOB ~ peakuuMid  JOomojHseTcs  (OPMUPOBAHMEM  MpEACTaBIEeHUHM 00
ANEKTPOXUMHUYECKUX IMpOIeccax U ANEKTPOIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmdeckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUN yaemnsieTca 0co00e BHUMaHUE BONpocaM 00 AJIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluu.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEP)KAHHE KYypCOB XUMUU
yrayOIEHHOTO YPOBHS U3YUEHHUS ISl KIACCOB OMPEAesIEHHOr0 Npo¢uiis (TJ1aBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [IONOJHEHUHA K oOmeil cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEKHBIE MpeaMeThl. Tak, Harpumep,
B COJCpP)KaHUM MpeaMeTa ISl KJIACCOB XUMHUKO-(PU3NYECKOro npoduist 00Jbiioe
3HaueHHue OyIyT MMETh AJIEMEHTHl yueOHOro marepuaina mo oomieit xumuu. [lpu
U3YYEHUHU TpeJMeTa B JAHHOM CiIy4yae akIeHT OyJeT cjelaH Ha OOUIHOCTH
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (PU3UKE: aTOMHO-



MOJIEKYJISIpHAsi Teopus (MOJIEKYJISipHAs TeOpHsl B (PU3UKE), 3aKOHBI COXPaHEHMS
Maccbl M JHEPIrUM, 3aKOHBl TEPMOJWHAMUKH, JJIEKTPOJIU3a, MPEIACTABICHHS O
CTPOECHHMH BELIECTB U IPYTOE.

B TO e BpemMs B COAEpXKAHMM NpeIMeTa s KJIACCOB XHMHKO-
Oounonornyeckoro mpoduiist OONbIINUN yACIbHBIA BeCc Oy/eT MMETh OpraHuvecKas
xumusi. B 3TOM choydae TmpemocTaBisieTCs  BO3MOXKHOCTH — JJisi  Oojee
OOCTOSITENILBHOTO ~ PACCMOTPEHMSI XMMHUYECKOW  OpraHu3allMM  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K NPHUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBHI, KakK JUNHUAbI, OEJIKH, YIJIEBOJIbl, HYKJIECHHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHUS O COCTaBE M CBOMCTBAX IMPEIACTABUTENECH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEUIECTB CIIy)KaT OCHOBOM [JIsi HM3y4EHHs
CYILLIHOCTH NpoLECcCOB (POTOCUHTE3A, IbIXaHHS], TUILEBAPEHUS.

B mnane ¢opMupoBaHHS OCHOB HAyYyHOTO MHPOBO33PEHUS, OCBOEHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMNBITA MPAKTUUYECKOTO MPUMEHEHHS HAayUHbIX
3HAaHUW H3y4YEeHHE TpeaMeTa «XHUMHUsS» Ha YrIyOJE€HHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHbIMH MpEAMETaMH, BXOJSAUIMMU B COCTaB
npeaMeTHbIX obnacteld «EcTecTBeHHO-HayudHble MpeaMeTb», «MaremaTuka u
uHdopmaTka» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipn u3ydyenuun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeIHEero oodmiero oopa3zoBanus (Ha 6a30BoM
YpOBHE), 3a7jauell MEepBOCTEIIEHHON 3HAYUMOCTHU sIBJIsIeTcs (POPMUPOBAHUE OCHOB
HAyKW XUMHUU Kak o0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
JeSTENBLHOCTH YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYyphl. Pemienue
TOM 3aJayd HAa YIUIYOJIEHHOM YPOBHE M3YYEHHMsS NpEeIMETa IPEeanoJaracT
peaM3anuIo TaKUX LEIeH, KaK:

® (QopmMupoBaHME TPEACTABICHUI: O MaTepUATHLHOM EIUHCTBE MHPA,

3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUU MPUPOJIbI, 0 MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled poiu B 0O0eCleueHUH
YCTOMYMBOTO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHICHUH  MPoOJeM
HKOJIOTHYECKOM, IHEPreTUYECKON U MUILEBOM OE€30MacHOCTH, B Pa3BUTHH
MEJIULIMHBI, CO3JaHUN HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecIie4yeHnn PaloOHAIBHOTO TMPHUPOONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYpPhl YEIOBEKAa, a TAKXKE JKOJIOTHUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOTHOM CpeIe;

@® OCBOCHHC CHUCTEMBI 3HaHPII>'I, JICKAIIIMX B  OCHOBC XUMMYECKOU

COCTABJISFOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa: (PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB U TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHUM BEIIECTBA HA pPa3HbBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJSIPHOM, O  TEPMOAWHAMUYECKUX U



KHHCTHYCCKHNX 3dKOHOMCPHOCTAX IIPOTCKAHHA XHMMHUYCCKUX peaKuHﬁ, 0
XUMHNYCCKOM PAaBHOBCCHUH, paCTBOPAX U NUCIICPCHBIX CUCTCMAX, 00 06HII/IX
HAaYYHBIX NPUHIUIIAX XUMHUYCCKOI'0 IIPONU3BOJACTBA,

® dopmupoBaHue y oOyyJaromuxcs OCO3HAHHOT'O MTOHUMAaHHUS

BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHMM i1 OOBSCHEHUSA
KJIFOUEBBIX MJIeW W TPOOJEeM COBPEMEHHOW XUMHH, JJIsi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO pelIeHus IPoOaeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIICHKHU C MO3UIIMI SKOJIOTHYECKONU 0€30MaCHOCTH MOCIIEICTBUN
OBITOBOM M TMPOU3BOACTBEHHOM JE€ATEITLHOCTH YEJIOBEKAa, CBS3aHHOWU C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIIOJIB30BaHUEM U  MepepaboTKOn
BEILIECTB;

@ yriayOleHue  TpeACTaBICHHH O  HAyYHBIX  METOAax  IO3HaHMS,

HEOOXOAMMBIX JUIsl MPUOOPETEHUS YMEHUW OPUEHTUPOBATHCS B MUPE
BEIIECTB M OOBACHEHHS] XUMHUYECKUX SBJICHHUH, HMEIOIIUX MECTO B
IIPUPOJIE, B PAKTUYECKON EATEIBHOCTU U IIOBCEHEBHON KU3HU.

B mnnaHe peanuzanuy NEpPBOOYEPENHBIX BOCIHUTATENBHBIX W PA3BUBAIOIINX
(GyHKUMNA ENOCTHOM CHUCTEMBI CPEIHEro OO0IIero oOpa3oBaHUsl MPU H3YUEHHUH
npeaMera «XuUMHUS» Ha  YyrIyOJI€HHOM  ypPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TaKUE 1IeNU U 33/1a4H, KaK:

@ BOCIMHTAaHHE YOSKIEHHOCTH B T[I03HABAEMOCTH SIBJICHHH MPUPOJIHI,

YBOKEHHUS K TMpolleccy TBOpUECTBA B 00JacTH TEOPETUUYECKUX U
MPUKIAAHBIX HCCIECIOBAHUNA B XUMHUU, (HOPMHUPOBAHHE MHPOBO33PECHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

@ pa3BUTHE MOTHBAIMM K OOYYECHHIO M TIO3HAHWIO, CIIOCOOHOCTEH K

CAMOKOHTPOJII0O ¥ CaMOBOCTIHTAHMIO  HAa  OCHOBE  YCBOGHUSA
00II[EYETOBEUECKUX [IEHHOCTEN;

@ pa3BUTHE IMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYCCKHIX
crocoOHOoCcTeM oOyuaromuxcs, (GpopMHpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHUIO YCHENTHOMN MPOodheCCHOHAIIBHOM M OOIIECTBEHHOM JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M IOTPEOHOCTH B
310pOBOM 00pase KU3HH;

® (QopmMupoBaHME YMEHHMI W HABBIKOB Pa3yMHOr0 MNPUPOIOINOJIb30BAHUS,

Pa3BUTHE IKOJIOTHIECKON KYJIBTYPhI, IPUOOPETEHHE OIBITa OOIIECTBEHHO-
MOJIC3HOM PKOJIOTMUECKOMN AesITeIbHOCTH.



OO01iee 9nCiI0 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHS] XUMUU Ha yTiyOJIeHHOM
ypOBHE cpeaHero obiiero oOpaszoBaHus, coctaBisier 204 vacoB: B 10 kiacce —
102 gaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 gaca B Hefiento).



COAEPXKXAHUE OBYUYEHUA
10 KVIACC

OPI'TAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKON XUMHUMU.

IIpenmer W  3HAaYeHHE  OPraHUYECKOW  XHUMHUHU, I[PEICTABICHHE O
MHOT000pa3uy OpraHM4eCKUX COCIUHEHHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsIHUA. BasleHTHBIE BO3MOXHOCTH aToma yIJIEpoJa. XMMHUYECKas CBS3b B
OPraHUYECKUX COEAMHEHMAX. Tumbl THOpPUAM3ALMM AaTOMHBIX oOpOuTasnei
yraepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3U (OOMEHHBIN U TOHOPHO-
aKUenToOpHbI). THUNBl NEepeKpbIBaHHUS AaTOMHBIX OpOUTaNe, G- U T-CBA3M.
OpunHapHasi, ABOIHas U TpolHas cBA3b. CIOCOOBI pa3pbiBa CBS3€H B MOJEKYJIaxX
oprannyeckux BeulecTB. [loHstne o cBOOOAHOM paaukane, HyKIeopuie Hu
aneKkTpodue.

Teopust cTpoeHuss opraHndeckux coequHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE NIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUEHUE TEOPHH CTPOCHHUS
OpPraHUYEeCKUX COelMHEHUH. MolleKysipHble U  CTPYKTypHblE  (HOPMYIIBI.
CrpykrypHble (QOpMyJbl PA3IMYHBIX BHUJOB: pa3BEpHyTas, COKpallEHHas,
ckenetHas. M3omepus. Buuabl u30MepUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPGEKTH B MOJIEKYJIaX OPraHMYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN YPPEKThI).

[TpencraBinenne o KiacCUPUKAUMU OpraHudeckux BemiecTB. lloHsaTue o
byHnkunoHanbHOM rpymnmne. ['omonorus. I'omonoruueckue psanpl. CucreMaruyeckast
HoMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX IIPEACTaBUTEIICH.

OcobeHHocTy M Kiaccu(UKaMs OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTEBHBIE PEAKIIMM B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX IPEBPALLCHUIA:
O3HaKOMJIEHHE C oOpa3lamMd OpPraHUYECKUX BEIIECTB U MaTepHajJaMd Ha UX
OCHOBE, OIBITHI II0 NPEBPALICHUIO OPraHUYECKUX BELIECTB INPU HArpeBaHUU
(rutaBieHue, OOYIVIMBAaHWE W TOPEHHE), KOHCTPYUPOBAHUE MOJEIEH MOJICKYI
OpPraHWYECKUX BELIECTB.

Yriaesoaopoasl.

Anxansel. ['omonorudeckuil psja ajakaHoB, oOmas Ggopmyiia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKAHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanel yriepona, o-cBsi3b. dusnueckue cBOICTBa
AJIKaHOB.



XUMUYECKHE CBOMCTBA AaJKaHOB: pEaKIHMH 3aMElIeHUsl, W30MEpPU3alNH,
JETUAPUPOBAHUS, IUKIN3ALNHI, TUPOJIN3a, KpeKUHra, ropenus. IIpeacraBinenue o
MEXaHHU3Me PEaKIui paJuKaJIbHOrO 3aMEIICHHUS.

Haxoxpaenue B npupojae. CriocoObl MOTyUYeHHs] U TPUMEHEHHUE AJIKAaHOB.

[uxnoankanel. O0mas Gopmyia, HOMEHKIAaTypa U u3oMepus. OcoO0eHHOCTH
CTPOEHUSI M XUMHUYECKHX CBOMCTB MaiblX (IUKIONPOINAH, LIHUKIOOyTaH) W
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTEKCaH) HUKIoaIKaHOB. CrocoObl MOJy4YeHUs U
MIPUMEHEHUE ITUKIIOATKAHOB.

Ankensl. ["'oMonornyeckuii psija aJkeHoB, oOmias Gopmyira, HOMEHKIIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ — ajlKeHOB, Sp’-
rudopuan3alus aTOMHBIX opOuTaie yriepoaa, 6- U T-CBA3U. CTpPyKTypHas H
reoMerpudeckas (muc-tpanc-) wuzomepus. DU3NMUECKHME CBOICTBAa AJKEHOB.
XHUMUYECKHE CBOWCTBA: PEAKIMU MPUCOEAUHEHHUS], 3aMEIICHUSI B O-MOJIOKEHUE
IIpU JBOMHOM CBSI3U, MOJUMEpU3auuu U okucieHus. IlpaBuio MapKOBHUKOBA.
KauecTBeHHbBIC peakiiMu Ha JABOWHYIO CBsI3b. CIIOCOOBI MOJyYEHHUS U IPUMEHEHUE
AJIKEHOB.

Ankanuenbl. Knaccudukarus ankaaneHoB (CONpsOKEHHbBIE, N30JIUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoegunenue. Ilonumepuszamus
CONPsHKEHHBIX IMeHOB. CrIocOObI MOTYUYECHHS U TPUMEHEHHE AJIKAJUEHOB.

Anxunbl. ['oMonornyeckuii psii aKUHOB, 00mas ¢hopmysa, HOMEHKIATypa U
M30MeEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJKHUHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneit yriepoaa. dusmyeckue cBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  peakluu  NPUCOCAUHEHUS,  JUMEpU3alud U
TpUMepHU3aluu, okuciaeHus. Kuciorusle CBOKMCTBAa aJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEeHHBIE peaKIy Ha TPOHHYIO CBsI3b. CIIOCOObBI MOTydeHUS
Y IPUMEHEHHUE aJIKUHOB.

ApomaTtuueckue yrieBoJaopoAsl (apensl). ['omonormyeckuid psii apeHoOB,
obmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKybl Oenzona. Du3MUecKue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEaKLUU 3aMEICHUs] B O€H30IbHOM KOJIbLIE U
YIJIEBOJIOPOIHOM paJvKale, peakiuyu MNPUCOCIAUHEHUS, OKHUCJICHUE TOMOJIOTOB
oenzona. I[lpencraBienne 00 OPUSHTUPYIOIIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpE aJIKUIBHBIX PaTUKaIOB, KapOOKCHUIIBLHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupona. [lonumepusanus crupona. CriocoObl MOMydeHUs: U
MIPUMEHEHUE apOMaTUYECKHUX YIIIEBOJIOPO/IOB.

[Tpuponnslii ra3. [lonmytHeie HedTsHBIEe Ta3el. HedTh U €€ mpoucxoxaeHue.
Kamennslii yroiap u npoaykrthbl ero nepepadorku. CrocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATAIMTUYECKUI), PUDOPMUHT, MTHPOIH3.
[IpomykThl nepepabOTKH HEPTH, UX IPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKY Pa3IUYHBIMU KJIACCAMU YTJIIEBOI0OPO/IOB.

DONEKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOJIHBIX YTIIIEBOJOPOAOB. Peakiuu
3aMENIEHUsl Tallor€HAa Ha TUIPOKCOTPYIY, HHUTPOTPYIIY, [UAHOTPYIIILY,
amuHorpymnmy. JlelicTBue Ha TraJOoreHNpOru3BOAHBIE BOJHOIO M CIHPTOBOTO
pacTBopa WIENOYM. B3aMMOIENCTBUE IUTATOTCHAIKAHOB C MAarHMe€M U LHUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSIX. Hcnons3oBanue
raJIOTCHIPOU3BOHBIX  yTIEBOJAOPOJOB B OBITY, TEXHUKE W TIPH CHUHTE3E
OpraHWYECKUX BEUIECTB.

OKCIepUMEHTAIbHBIE METOJbl W3YUYEHMsS BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3NYECKUX CBOWMCTB YTIIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii YrieBOJOPOJOB Pa3IUYHBIX KIIAcCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa IMEpMAHIaHaTa Kajaus, B3aUMOJICHCTBHE allETHIICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE OOHaApY>KEHHE
yriiepoga ¥ BOJOpPOJA B OPraHUYECKUX BEIECTBAX, MOJYYEHUE HTWICHA U
M3Y4YEHHUE €ro CBOWCTB, O3HaKOMJIEHHE C Kosuiekiusmu «Hedtb» u «Yromby, c
oOpa3llaMM TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIHPOBAHUE MOJEKYII
YIJIEBOJIOPOJIOB M TaJIOT€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsopoaconep:kamniue opranndecKue coeJMHeHUsI.

[Ipenenbubie ogHOaTOMHBIE CHHUPTHl. CTpOoeHHE MOJEKYJ (Ha MpUMepe
METaHOJIa W 3TaHona). ['omonoruueckuit psn, obmas Qopmyna, H30OMepHs,
HOMEHKIaTypa ©  kiaccudukanusa. Dusnueckue CBOMCTBA  MpeleNbHBIX
OJIHOATOMHBIX CHUPTOB. BoJopoiHbIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWCTBA: pEAKUMHU 3aMEIIeHUs, JeruapaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OPraHUYECKUMU UM  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBUE ATaHOIa U METaHOJa
Ha oOpranusM uesnoBeka. CrocoObl MOMYYEHUS M MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie 3¢upsl, HOMeHKIaTypa U n3oMepusa. OcoOeHHOCTH (HU3HUECKUX U
XMMHUYECKUX CBOMCTB.

MHOroatoMHble CHOUPTHI — JTWICHIJIUKOJIb W TiAUlepuH. Dusnyeckue u
XUMUYECKUE CBOMCTBA: PEAKIMU 3aMEILCHHS, B3aUMOJECHCTBUE C OPTraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAyeCTBEHHAs pEaKkuus Ha MHOTOaTOMHBIE
cnupThl. [IpencraBieHue o MexaHU3ME peakluil HYKICO(UIBHOTO 3aMEIICHMUS.
JeiictBue Ha opraHu3Mm 4enoBeka. (CrnocoObl TMOMy4YeHUsT UM NPUMEHEHUE
MHOT'OAaTOMHBIX CIIHPTOB.

@®eHon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE THUIPOKCOTPYIIbI U
O0eH3opHOrO snupa. duszndeckue cpoicTBa (eHosa. OCOOEHHOCTH XUMUUYECKUX



cBoiicTB (eHona. KavectBeHuwie peakimu Ha (enon. ToxcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanbaeruanas cMona.

KapOoHuiibHbIE COEIMHEHUS — albJAETU/IBl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpymIibl. ['oMosiornueckue psiibl aabIAeruI0B U KETOHOB, 00IIas
dbopmyna, mzomepus U HOMEHKIaTypa. du3nueckue CBOWCTBAa ajbACTUAOB U
KETOHOB. XMMHUYECKHME CBOWCTBAa  albJECTHIOB U  KETOHOB:  PEaKIUU
npucoenuuenusa. OKHUCIIEHHUE albJAEeTU0B, KAUECTBEHHbIC PEaKLUU Ha allbJIerU/bl.
CriocoObl OJTy4YeHHsI U IPUMEHEHHE aIbJETHI0B U KETOHOB.

OMHOOCHOBHBIE TIPEIEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIIaTypa. Pu3nyeckue CBOMCTBa
OJIHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOJHBIE CBA3M MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWMCTRBA,
peakuus dSTepuduKalM, peakUud C YYacTHEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBONCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3pupax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOMCTB HENPEIENIbHBIX M apOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIOT, THUIPOKCUKapOOHOBBIX KUCHOT. [IpeacraBurenu BBICHIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAas, NaJIbMUTHUHOBAs, OJEUHOBAs, JUHOEBAA,
JuHONIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonornueckuii pan, obuias ¢gopmyrna, U30Mepus U
HOMEHKJIaTtypa. Duznyeckne M XUMHYECKHE CBOWMCTBA: THUIPOJIW3 B KHUCIOW H
HIEJIOYHOM Cpeie.

Kupei. Ctpoenue, pu3nueckue U XMMHUYECKUE CBOMCTBA KUPOB: TUAPOJIH3 B
KHCJION U 11es1ouHol cpesie. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIIUX OCTATKH
HEIpPEeNENbHbBIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

Mblj1a KaK COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, X MOIOILEE JACHCTBHE.

O6mas xapaktepucTuka yrieBojoB. Knaccudukanus yriieBoaos (MOHO-, 11-
U nonucaxapunbl). MoHOcaxapuIbl: TJIOKO3a, (PPyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Pu3ndecKue CBOMCTBA W HAXOXJCHHE B MpHpoje. DPoTOCHHTES.
XHUMUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTUIHON
rpynn, CHOUPTOBOE W MOJOYHOKHCTIOE OpoxeHue. [IpuMeHeHue TIioKo3bl, €€
3HAYEHUE B KU3HENEATEIbHOCTH Opranusma. Jlucaxapuapl: caxapos3a, MajiabTo3a U
nakTo3a. BoccraHaBiauBaromye 1 HEBOCCTaHABIIMBAOLIME aucaxapuibl. ['uaponns
nucaxapunoB. HaxoxaeHnue B nmpupojie U npumeHenue. [lonucaxapuapl: kpaxmard,
IJIMKOTeH W uesuttono3a. CTpoeHne MakpoMOJeKysd Kpaxmana, T[JIMKOT€Ha H
nemnono3bl.  dusznyeckre CBOMCTBA KpaxMmajga M LEJUIH0JI03bl. XHWMHYECKHUE
CBOMCTBA Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas pEaklUHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, MoidydeHue 3(upoB uemuionossl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MPEBpalllCHUIN:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHE ATWJIOBOI'O CIIUPTA B aJbJETH] Ha PACKAIEHHOU MEIHOM IMPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CIHPTA AUXPOMATOM Kajivs (BO3MOKHO HCIOJIb30BAaHHE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha albJETUlibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) wu  rumpoxcumom  meau(ll)), peakums riMIepuHa €
ruapokcuom meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bI ¢ ruiapokcuaoM meau(ll), BlaumonericTeue
KpaxMajla ¢ MOJIOM, PEIIEHHE SKCIEPUMEHTANbHbBIX 3a7a4 1o TemaM «CHUpTHI U
dbenonby, «KapooHoBbie KUCTOTHL. CIIOXKHBIE Y(DUPBD».

A30Tcoaep:Kale OpranHnvyecKue coeTuHeHusl.

AMUHBI — OpraHUYeCKHe MPOU3BOAHbIE aMMHaka. Knaccudukaiuss aMUHOB:
amudaTUdecKue ¥ apoOMAaTHUECKHe; TEePBUYHBIC, BTOPUYHBIE K TPETHUYHBIE.
Crpoenne moiekyn, oOmas popmyna, n3oMepus, HOMEHKIATypa U (U3HUECKHUE
cBOicTBAa. XMMHUYECKOE CBOWCTBAa anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ATKWIMPOBAHHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHHSL.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaTuyeckoro psana. CrpoeHue
aHuiauHaA. B3anMHOE BiIMsTHUE TPYIIT aTOMOB B MoJieKyJie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHAa. KadecTBeHHbIe peakiuu Ha aHUIMH. CrocoObl
MOJIYYCHUS] M TpPUMEHEHHE anudarudecknx aMuHOB. [lomydeHuwe aHWIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTnenbHbIe NPEeACTaBUTENN (.-
AMHUHOKHCJIOT:  TJIMLMWH, ajnaHuH. @DU3MYecKue CBOMCTBA aAMHHOKHCIOT.
XUMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX OpPraHUYECKHUX
COCIMHEHUM, peakKius TMOJUKOHJCHCAUU, O0pa3oBaHUE TMENTUIHON CBA3M.
buonoruueckoe 3HaueHre aMMHOKUCIOT. CHUHTE3 U TUIPOJIU3 TENTH/IOB.

benku kak mnpupoaHeie nonuMmepsl. llepBuuHas, BTOpUYHAS W TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OENKOB: THUAPOJIH3, JCHATypAaIlHs,
KaueCTBEHHbIE PEAKIIMU Ha OEIIKHU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB M MX MPEBpaALICHUI:
pacTBOopeHue OEnKOB B BOJE, JCHATypalus OCJKOB IMPU HArpeBaHWUM, IIBETHHIC
peakuiuu Ha O€lmKHM, peHIeHHe OJKCIEPUMEHTANIbHBIX 3a/ad 10  TeMam
«A3zoTcoaepxaine OpraHUYeCKue COEAUHEHUS U «Pacrnio3HaBaHue
OPraHUYECKUX COCAUHECHUIN.

BbicokomoJieKyJIsIpHbIE COeTUHECHUS.

OCHOBHbBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJIIPHBIX COECIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUHU, CPEAHSAS MOJICKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJINMEPHU3ALIHS U TOJUKOHICHCAITHSI.

[Tonumepubie Matepuanbl. I[lmacTmacchl (MOJUATUIICH, TOJUIIPONMIICH,
MOJIMBUHWIXJIOPU, TOJHUCTUPOJ, MOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
noydTUICHTepedTanar). Y Tuausamus u nepepadoTka miacTuka.

DnacToMepsl: HaATypaIbHBIN Kay4yK, CUHTETHUYECKHUE Kay4qyKu
(OyTamueHOBBIN, XJIOPONMPEHOBBIN, U30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BosokHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CHEIUATBHOTO Ha3HAYEHUs (Teduion, KeBJIap,
AIIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MNPEBpalllCHUN:
O3HAKOMJIEHUE C Oo0Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adad mno Teme «Pacmo3HaBaHue
IJIaCTMAcC ¥ BOJIOKOHY.

Pacuérnble 3anaun.

Haxoxnenue MoJekyasipHOH (GOpMyJibl OPTaHMYECKOTO0 COCIUHEHHS TI0
MacCOBBIM  JIOJIIM DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HaXOXICHHUE
MOJIEKYJISIPHOM  (POPMYJIBI OPraHMYECKOTO COEAMHEHUs 10 Macce (00BEMY)
MPOAYKTOB CropaHusi, MO KOJMYECTBY BelIecTBa (Macce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HWCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (OpMyIIbl
OpPraHMYECKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIH CIIOCOOOB
MOJIyYeHHUsI, OMpeeieHUEe JOJIU BBIXOJIa MPOAYKTa PEaKIUU OT TEOPETUYECKH
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusi MeXpeaMETHBIX CBSI3€d MPU U3yYEHUH OPraHUYEeCKON XMMUU B
10 xjacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TIOHATHH, NPUHATBIX B OTACIBHBIX TMpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHBIE TTOHATHUS: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHalIu3, CHHTE3, Kiaccuukaius, HaOIIOJEeHUE, U3MEpEHUe,
AKCHEPUMEHT, MOJIEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSTHUE
BEIleCTBA, (DU3WUYECKUE BEJIMYUHBI, €IUHUIIBI H3MEPEHHs, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHu3M, S3KOcHUcTeMa, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepOTPODHBIA TUN TUTAHUS, OpOKEHHE,



dboToCcUHTE3, NbIXaHWE, OENTKHU, YIJIEBOJbL, KUPHI, HYKICHHOBBIC KHUCIOTHI,
(hepMEeHTHL.

['eorpadusi: mone3Hble HCKOMIaeMbIe, TOTLIIHBO.

TexHonorusi: mNHINEBBIE TMPOMYKTHl, OCHOBBI PAIlMOHAIBLHOTO IHUTAHUS,
MOIOIITUE CPEJICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XUMHAYECKUM 3ieMeHT. M3otonbl. CTpoeHue
ANEKTPOHHBIX O0O0JOUYEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukanuss XuMUuecKux 3JI€MEHTOB (S-, p-,
d-, f-amementsi). PacmpeneneHwe 5SJIEKTPOHOB IO AaTOMHBIM  OPOHUTAISIM.
DNEeKTPOHHbIE KOH(PUTYpPAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(MDUTYpAIIMA HOHOB.
DIEKTPOOTPUIIATEIIBHOCTD.

[lepnognueckuii 3akoH u Ilepuoanyeckasl cucreMa XUMHAYECKUX AJIEMEHTOB
HI.N. MenneneeBa. CBsA3b NEpUOAUUYECKOTO 3aKoHA U [lepmogmueckoil cUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPHEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM H NepuoJaM. 3HA4YCHUE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMH4YecKasi CBSI3b. BuIbl XMMHYECKOW CBSI3M: KOBAJCHTHAs, HWOHHAas,
MeTauinyeckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOW CBSI3M: OOMEHHBINM |
JIOHOPHO-aKIENTOPHBIN. DHEPIrus U JuHa cBsA3H. [10oJIIpHOCTh, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHbie cBsa3u. BopoponHas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUSL.

BajleHTHOCT, M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMEpPEe COECIMHEHUN
AJIEMEHTOB BTOPOTO MEPUOa).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COoCcTaB KOMIUJIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUM.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MOJNEKYJIpHOTO W HEMOJIEKYJSPHOTO  CTPOCHUA.  THIIbI
KPUCTANTMYECKUX PEIIETOK (CTPYKTYpP) U CBOICTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. Mctunuble pactBopsl. [IpeacraBienue o
KOJUIOMIHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIEHTPALUU PACTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAA KOHILIEHTpauus. HacellieHHeie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcCTamoruaparsl.



Krnaccudukarus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEIEH HEOPTaHUUYECKUX BEILECTB.

Knaccudukanus XuMHUUECKMX peakuil B HEOPraHMYECKONM U OpraHUYeCcKOu
XUMUH. 3aKOH COXPAHEHMS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS M NPEBPAILCHUS
OHEPTUU TIPU XUMHUYECKUX peaknusX. TeruioBbie 3(HEKThl XUMUYECKUX PEAKITUH.
TepMoxuMU4eCKUEe ypaBHEHUS.

CKOpOCTh XMMHYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3jINYHbIX (PaKTOPOB.
['oMoOreHHbIE U TE€TEPOreHHbIE peakuu. Katanns u KaTan3aTopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHUUYECKOr0 paBHOBecUs. (DAKTOPBI, BIHSIOIIME HA IOJIOKEHUE XUMHUYECKOIO
PaBHOBECUS: TEMIIEPATYpPA, NABIEHUE U KOHLUECHTPALMK BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTtense.

Onextponutuyeckas paucconuanus. CuilbHbIE H C1a0ble 3JIEKTPOJUTHI.
Crenenp aucconuannu. Cpena BOJHBIX pPAacTBOPOB: KHUCIIOTHAas, HEUTpasibHas,
mienouHas. Bomoponnsiii mokazatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu.  CTerneHb  OKUCJICHUS.
Okucnutenb M BOCCTAHOBUTENb. IIpolecchl OKHCIEHHS M BOCCTAHOBIICHUS.
Baxnelmme OKUCIUTENIM W BOCCTAaHOBUTEIW. MeETOJ SJEKTpOHHOro OanaHca.
DIIEKTPOIN3 pacTBOPOB U PACILJIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M HUX MPEBpalllCHUIN:
pa3oKEHUE MEepOKCHAa BOAOPOAAa B IMPUCYTCTBUM KaTajau3aTopa, MOJEIH
KPUCTANIMYECKUX PEHIETOK, MPOBEEHUE PEaKIIUii HOHHOTO 0OMEHA, ONpE/IEIeHHE
Cpeabl pPacTBOPOB C IOMOIIBIO HHIAMKATOPOB, HW3YyYECHHE BIUSHMUS Pa3INYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKONW PEAKIMU ¢ TMOJOXKEHHE XUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiwioB B llepuoguueckoll cucremMe XUMHYECKHX
anementoB /.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3NUeCKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAUIOB (Ha MPUMEpE KUCIOpOAa, CEphI,
dbocdopa u yriaepona).

Bonopon. Ilomydyenue, gusnueckue M XUMHUYECKHUE CBOMCTBA: PEAKIMU C
METAJUIAMA W  HEMETaJUIaMM, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ wapuasbl.
TonIMBHBIE 3JIEMEHTHI.

["amorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3MUecKue u
XUMHYECKUE CBOMCTBA. ['amoreHoBomopoasl. BaxxHenmme KUCIOpOAcOoaepKaue
COEIMHEHHUS TayoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CTIOCOOBI TOTyYECHHUS
rajoreHoB. [IpumMeHeHune rajoreHoB U UX COCTUHEHUN.



Kucnopon, o3oH. JlabopaTopHbie W NPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
Kkucinopoaa. Ou3nueckue U XMMUYECKUE CBOWMCTBA M NMPUMEHEHHE KHCIOPOAA U
030Ha. OKCUABI U IEPOKCHUBI.

Cepa. Haxoxnenue B mpupojie, CIOCOOBI MONy4YeHUs, (puznueckue u
xumudeckue cBoictBa. CepoBomopon, cymbduabl. Oxcun cepwi(IV), oxcua
cepbl(VI). Cepuucrass u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHmne cepol U €€ COEAUHEHUM.

A3or. HaxoxaeHue B MpUpOAE, CHOCOOBI MONYy4YEHUS, (U3HUECKHE WU
XUMHYECKHE CBOMCTBA. AMMMaK, HUTPUIbl. OKCUIBI a30Ta. A30THCTasi M a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMmenenue azorta
U €r0 COeIMHEHUI. A30THBIE YI0OpEHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOJydeHUs, (puznueckue u
xumudeckue cpoiictBa. dochuner u dochun. Oxcuapl docdopa, dochopras
kucinota u e€ conu. [lpumenenue ¢ocdopa u ero coemunenuit. PocdopHbie
yaoOpeHus.

Yrnepon, HaxoXJIeHHE B OpUpoOJE. AJUIOTpONHbIE MOAU(DUKAIIUU.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcun yriepoaa(Il), okcua yrnepona(IV), yronapHas kucnora u eé
CoJiu. AKTUBUPOBAHHBIM Yyroyb, ajacopOuusa. DynnepeHsl, rpadeH, yriepojHble
HaHOTPYOKuU. IIprMeHeHne MpocThIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHU .

Kpemunii. Haxoxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3UYECKHE U
xumuueckue cBorctBa. Oxcupa kpemHusA(IV), kpemHueBas KUCIOTa, CUIUKATHI.
[IpuMenenune kpeMHus U ero coeanHeHui. CTEKNo, ero nojy4eHue, BUIbI CTEKIIA.

ITonoxenne MetaiuioB B [lepronueckor cUCTEME XUMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YeK aTOMOB MeTauioB. OOrmiue
¢usnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTalsioB B OBITY UM TEXHUKE.
CrutaBel METAJUIOB.

DNEKTPOXUMHUYECKUM psifl  HampspkeHud meTtawioB.  OOmmue  crocoObl

MOJTy4eHUS METaJJIOB: THIPOMETAILTYPIus, MUPOMETAIUTYPIHs,
anektpoMeramutyprus. [lonstue o koppo3um mertamioB. CrnocoObl 3alIUuThl OT
KOPPO3HH.

O6mas xapaktepucTuka MeTamuioB I[A-rpynmsl [lepuonuyueckoit CUCTEMBI
XUMUYECKUX JJIeMeHTOB. Harpuit u kanmil: mnonydeHue, QuU3NUECKHE WU
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHUM.

OO6mas xapakrepuctuka MmetauioB IIA-rpynmel Ileprogudeckoil cuctemsl
XUMUYECKUX DJIEMEHTOB. MarHuii © KajbllUi: TMOJydeHue, Qunyeckue W
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE IIPOCTHIX BELIECTB U HUX COCAUHECHUMU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.



ATIOMHUHHN: TTOTy4YeHHE, (GU3NIECKHUE U XUMHUYECKIE CBOWCTBA, MPUMECHEHHE
MPOCTOTO BEIIeCTBA M €ro coeAuHeHuil. AmdoTepHble CBOWCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, THAPOKCOKOMIUIEKCHI A TFOMUHUSL.

OOmass XxapakTepucThka MeTauioB MoO0ouHbIX noarpynn (b-rpymm)
Ilepronnyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

@u3nuecKne U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U AUXpOMATHI, HUX
OKHCIIMTENbHBIE CBOKCTBA. lloyyeHne n npuMeHenne xpoma.

Ou3nyeckue W XHMUYECKHE CBOMCTBA MapraHia M €ro COEAUHECHUM.
Baxueiimue coenunenuss wmapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). [lepmanranaT xaausi, ero OKUCIUTENIbHbBIE CBOMCTBA.

@u3nuecKne U XMMHYECKHNE CBOMCTBA XKeje3a U ero coennuHeHur. OKCHIBL,
ruapokcuasl u conu xkeneza(ll) u xxeneza(lll). [lonyyenue u npumMeHeHue xenesza
U €r0 CIUIABOB.

OU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coeqnHeHui. [lomyuenue u
IIPUMEHEHUE MEU U €€ COEUHEHNM.

[{uuk: momydyeHue, (GU3HUECKHE W XUMUYECKHUE CBOMCTBA. AMdoTepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCHJIA LIMHKA, TUAPOKCOKOMILUIEKCHI IIUHKA. [[pumenenue
[IMHKA U €r0 COeINHEHU.

OKCIIEpUMEHTAJIBHBIE METOAbl W3YYEHHsS BEIIECTB M HX MNPEBPALLCHUMN:
u3ydyeHue oOpa3loB HEMETaJUIOB, TOpeHue cepbl, gocdopa, xeneza, MarHus B
KHCIIOPOJIE, M3Yy4YEHUE KOJUIeKIuU «MeTalibl M CIUIaBbl», B3aUMOJCHCTBHUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO MCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA U JKeJie3a C pacTBOpaMu KHUCIOT H
1IEJI0Y€EH, KAYECTBEHHBIE PEAKIIUM HA HEOPTraHWYECKUE aHUOHBI, KATUOH BOAOPO/Ia
M KaTUOHBI METAJUIOB, B3aUMOJECHCTBHE THAPOKCUAOB ATOMHHHUS WU ILIMHKA C
pacTBOpaMM KHCIJIOT U IIEJIOYEN, PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a/ad [0 TeMaM
«T"anorens», «Cepa u €€ coequHeHus», «A30T U (ochop U HUX COCAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTabl TOOOYHBIX MOATPYII.

XuMHSA U KM3Hb.

Ponb xumMum B o6ecrie4eH yCTOMYUMBOTO pa3BUTHS yenoBeuecTBa. [lonsarue
O Hay4HbBIX MeETOAAaX IIO3HAHUSA M METOJOJIOTMHM HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHIMIIBI OpraHru3aluy XMMUYECKOT0 MPOnU3BoACTBa. [IpomblieHHbIE
CIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUIaBOB. XUMHYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElIbl U €r0 IOCIEACTBHS.
Poinb xumuu B 06ecrieyeHIH SHEPreTHIeCKOn Oe30MacHOCTH.

Xumuss W 3I0pOBbe uelioBeKka. JlekapcTBeHHble cpenctBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NpenapaToB. Poib XUMUHU B pa3BUTUN MEIULIHBI.



XuMHsI TIAIY: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe H00aBKU. Ponb xumun B
oOecrieyeHuu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeactBa. beitoBas xumus. IlpaBuia
0e30MacHOro0 MCIHOJIb30BaHUs MpenaparoB OBITOBOW XWMHUHU B IOBCEAHEBHOM
JKA3HU.

XWMUSL B CTPOUTEIBCTBE: BAKHEHUIINE CTPOUTENIbHBIE MaTepHasbl (LIEMEHT,
0eTOH).

Xumus B CENIbCKOM X03sicTBe. OpraHn4eckre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KepaMHKa.
Marepuansl g 31€KTpOHUKU. HaHOTEXHOIOTUN.

PacuétHrle 3amaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEILECTB,
Macchl (00BbEMa, KONMMYECTBA BEIIECTBA) MPOJIYKTOB pPEaKlUU, €CIU OJHO U3
BEILIECTB HMMEET IMpUMecH, Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MNPOAYKTa
peaKkiuy, €CIM OJHO W3 BEIIECTB JaHO B BHJE pPacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MAaCCOBOW IO W MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B PACTBOPE, JOJIM BBIXOJA MNPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  HU3YYEHUH OOImEeH W
HEOpPraHn4eckord xuMuu B 11 Kiacce oCcylecTBIIIETCS YEPE3 UCMOJb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUN, MPUHSITHIX B OTIACIBHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBINA (DaKT, TUIIOTE3A,
Teopusl, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(ukaius, MepuoIuyHOCTb, HAOIIO/IEHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEIb, MOJICIIMPOBAHHUE.

dusuKa: Marepusi, MHUKPOMHUD, MAaKpOMHp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUUYECKUN YPOBEHb,
BEIIIECTBO, TeJl0, O0OBEM, arperaTHOe COCTOSHHUE BEIIECTBa, HJACAJIbHBIN Ta3,
(buznYecKre BETUYMHBI, €TMHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buosnorus: kieTka, opraHusm, sKocuctema, ouocdepa, MeTaboIU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB M MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHepasibl, TOPHBIE MTOPOJIbI, MOJIE3HbIE UCKOIIaeMble, TOIUIURBO,
PECYPCHL.

TexHonorus: XuMUYeCcKass ITPOMBIIUIEHHOCTb, METALUIYPIUsl, CTPOUTEIbHbIE
MaTepualibl, CEIbCKOX035MCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIUIEHHOCTD,
dhapMmalieBTHUYECKAS MPOMBIIUIEHHOCTb, MIPOM3BOJICTBO KOCMETHYECKHUX



npcraparoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM ITOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeamMera «XUMHUS» HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIOIIME: OCO3HAHHE
OoOy4YarolmMUMHUCs POCCUMCKOM Tpa)KJaHCKOWM HWIEHTUYHOCTU, TOTOBHOCTh K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOONPEAECTICHNUIO; HATMYNE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMA B OOIECTBE TNpPaBWJIAMHM W HOpPMAaMH TOBEACHUS; HalU4He
MPaBOCO3HAHUS, SKOJIOTHUECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTH IIEJIM U CTPOUTH
JKU3HCHHBIE TUJIAHBI.

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHUSA IpeaMeTra «XHMUS»  OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OIbITA IO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJaromuxcs B Mpolecce peain3alii 00pa30BaTeIbHON IEATEIIbHOCTH.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHUA MpeaMeTa «XHMHUSD» OTPAXKAIOT
c(hOpMHPOBAHHOCTh OITBITA TIO3HABATEIHLHOM M TMPAKTHUYECKOW EATEIHLHOCTH
oOydJaromuxcs B Mpoliecce peain3alud o0pa3oBaTeNbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HAaHMS 00YYAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXXCHUS K 3aKOHY U IIPABOIOPSJIKY;

MPEJCTABICHUSI O COLMAIBHBIX HOPMax M MPABUAJIAX MEKINYHOCTHBIX
OTHOIIEHUW B KOJJICKTUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JESATEIbHOCTH NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUU YUEOHBIX M MO3HABaTEIbHBIX 3a]1a4, BBHITOJIHEHHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIN3E PA3TUYHBIX BUIOB YUeOHON ACSATEIBHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUS:

[IECHHOCTHOTO OTHOWICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€UYECTBCHHON XMMUH;

YBaXEHUSI K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
IIPUJIOKEHNUS] XHUMHUHU, OCO3HAHUS TOTO, 4YTO JAaHHbIE HAyKH €CTb pe3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOIMOTIMBBIX  JKCICPUMEHTAIbHBIX  MOHUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IOJYYEHUMM M MOCIEAYIOIIEM
aHanu3e MH(OpMAIMU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE WU IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIEICTBHIA
MOCTYIIKOB;

4) popmMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHUs IEHHOCTEH 370poBOro U 0Oe30macHOro oOpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

coOtoieHus1 mpaBui 0Oe30MacHoro oOpalleHus C BellecTBaMu B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYIOBOU IEATEIBHOCTH;

MOHMMAHUS LEHHOCTH TNPaBWJ HWHIMBUAYAJIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN U HENPUITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BAaTENbCKOM
JEATENbHOCTH, OOILIECTBEHHO IOJE€3HOH, TBOPYECKOM W APYrMX BHJAAX
NEATENBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

MHTEpEca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECCU PA3IMYHOIO PojJa, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUI 10 XUMUMY;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAIbHOM TPAaeKTOPHUHU
oOpa3zoBanus, Oyaymiell mpodeccuu M peanu3alnudl COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
oTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH LEJIECO00Pa3HOr0o OTHOUIEHUS K MPUPOJE KaK HCTOYHHKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJIbl;



OCO3HAHUSI HEOOXOJMMOCTH HWCIOJIb30BAHUSI JIOCTMKEHHM XUMHM IS
pELIEeHUS BOPOCOB PAllMOHAIBHOTO IPUPOIOIIOIB30BaAHMUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IPUHOCAIIMX BpPEH  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHsI MPOTHO3UPOBATh HEOJIArONPUSTHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX JEUCTBUNA U IPEAOTBPAILATh UX;

HaJIMYUS Pa3BUTOTO IKOJIOTMYECKOTIO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JESITEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COILMAJIBHOU
MPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HWJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO DPa3BUTHUA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XUMHUM KaK HAyKH, OCO3HaHHMs €€ pOJau B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS] 00 OKPYKaloleM MUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEW U perieHuu MpoOJeM COXpaHCHHUS
IIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYMMOCTH XUMUHU JJISI  COBPEMEHHOM
UABUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HANpPaBICHHOCTH W BAXHOW pOJHA B
CO3JaHMM HOBOW 0a3bl MaTepuaIbHOM KYJIbTYpbl, B PpEHICHUU TI00ATbHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHSA YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOH,
MUIIEBOM U IKOJIOTHYECKONU 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICUeHUH
YCJIOBUHM yCHENTHOTO TPYJla U AKOJOTHMUYECKH KOM(POPTHOU KU3HU KAXKIIOrO 4jeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM T'PAaMOTHOCTH: [OHUMAHHUS CYIIHOCTA METOIO0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAloIlEero Mupa u
MIPOUCXOMSAIINX B HEM U3MEHEHUM, YMEHUS JieJaTh 000CHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE HAayuyHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C 1EJIbI0 TOJyYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelIeHws MPo0OJiIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpPECa K O3HAHUIO, UCCIIEI0BATEIBCKOM AEATENbHOCTH,

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW 1O XHMHUU B
COOTBETCTBHH C KU3HECHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3nudHbIX chepax npodeccruoHaIbHOMI
JIESITEIIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysibTaThl OCBOECHUS MPOTPaMMbI 110 XUMHUHM HAa YPOBHE
cpeaHero o61ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE  JJIS dbopmupoBaHus MHPOBO33PEHUS oOy4Jaronmxcs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYUHbIE TOHSTHS, OTPaKarolle
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHenuuky MeTOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepuisi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, HayYHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCIe0BaHue, HAOIIOIEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIpyTHe);

YHUBEpCAJIbHbIC yueOHbIE JIEUCTBUS (MO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBanue ($yHKIIMOHATBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00YYaroInXCs;
CHIOCOOHOCTB oOyuarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI M yHUBEpCAJIbHbIC YUueOHbIC
JICUCTBHUS B MIO3HABATEIIBHON U COUAIBHOM MTPAKTHUKE.

MeranpeagMeTHbIe Pe3yabTaTbl OTPAXKAKT OBJIAJCHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMA U  PETyJSTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 0a30Bble JJOrHYecKue JAeCTBUS:

CaMOCTOATENTLHO  (OpMYJIHpPOBAaTH W aAKTyaJIM3UpOBaTh  MpoOJIeEmMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisiTh LEJIH JeSITEIbHOCTH, 3aJaBasi INapaMeTpbl U KPUTEPUU HUX
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh IMPH OCBOCHUM 3HAHWM MPUEMBI JOTHYECKOTO MBIILJICHHUS:
BBIJICJIATh XapaKTEPHbIC NMPU3HAKU TMOHATHW W yCTAHABIWBATh WX B3aWMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIOIINUE TTOHATHS JIJIs1 OOBSICHEHHUS OTACIIbHBIX (DaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUSA W KPUTEPUH IS KIAcCU(HUKAIMK BEIIECTB W
XUMUYECKHUX PEaKIUi;

YCTAHABIMUBATh MPUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JEAYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTpUBAECMbIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI 1 3aKITIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCTOJIb3YEMbIE B XUMUW CHMBOJIUYECKHUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUIM
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas (QopMmysa, ypaBHEHHE XHMHYECCKON



peakuuu — MpH pPELIeHUH Y4eOHBIX IMO3HABATENbHBIX U MPaKTUYECKUX 3ajad,
IIPUMEHATh Ha3BAHHBIE MOJEJIBHBIE MPEACTABICHUS IS BBIABICHUS XaPaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHUE AeliCTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOI'O IO3HAHMS BEIIECTB U XMUMHYECKHUX
peaKIuu;

(bopMyIMpOBATH LIENU U 33J1a4U UCCIIEI0BAHUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI U1 (DOPMUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS M IPOBEACHHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOAATh 3a XOJI0M
npolecca, CaMOCTOSITENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIHpOBaTh
00001IeHNSI U BBIBOBI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATb 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

NpUOOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATEIbCKOW U MPOEKTHOU
JeSTENIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]ad, NPHUMEHEHHIO pPAa3JIMYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmManmen:

OPUEHTHPOBATHCSI B PAa3IMYHBIX HCTOYHUKAaX UHPopManuu (HAy4dHO-
HOMYJISIpHAsl JIUTepaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIpaBOYHBbIE MocoOus,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
IpEICTaBIICHNUA, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENIPOTUBOPEYNBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh PA3IMYHbIE METO/bI NPU MOUCKE U
orbope wuHpoOpMaNMK, HEOOXOAUMOW [IJIi BBINOJHEHHS Y4eOHBIX 3ajad
ONPEEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U Pa3IN4HbIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMANbHYIO  (GOpMY  MpPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJINLbI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4yHBIH $3BIK B KauyeCTBE CpEACTBa IMpH pabore ¢
XMMHYECKON MH(OpMalMel: NPUMEHSITb MEXIpeIMeTHble ((pu3ndyeckue Hu
MaTE€MaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYIibl, a00peBUATYPbI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KoMMyHUKaTHBHBIC YHUBEpPCAJbHbIC Y4eOHbIE 1eHCTBHSA:



3aJ1aBaTh BOIMPOCHI MO CYILIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajora u/uiu
JTMCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IPENJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOU [EATEIIBHOCTH,
ITOJIy4YEHHBIX CAMOCTOSITEIIHO WJIK COBMECTHO CO CBEPCTHUKAMMU IIPU BBIINIOJHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPaKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, pealn3alny y4eOHOro MpoeKTa, U (hopMyJIupoBaTh BHIBOJIBI
II0 pe3yJbTaTaM IPOBEIEHHBIX MCCIIENOBAHUM IYTEM COIVIACOBAHUS IO3WULIMMU B
X0/1e 00CYKIeHHSI 1 0OMEHA MHEHUSIMHU.

PeI‘y.]ISITI/IBHl)Ie YHUBEpPCAJIbHBLIC y‘leﬁﬂble I[eﬁCTBHH:

CaMOCTOATENILHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO I103HABATENIbHYIO
JeATENbHOCTh, ONpenensis €€ Uelnd M 3aJaud, KOHTPOJUPOBAaTh M IO MEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeJjlaraeéMplii  aJrOPUTM JICUCTBUHM TPHU
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEAO0BaTENbCKUX 3ajay, BbIOMpaTh Haumbosee
3G (dEeKTUBHBIN Ccrmoco0 HMX pemieHus ¢ y4ETOM MOJYyYEHHUsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIHSX;

OCYILECTBJISITh CaMOKOHTPOJIb JICATENBHOCTH HAa OCHOBE CAaMOAHANIW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yJbTaThl OCBOCHHS MIPOrpaMMbl M0 XMMUU HA YTi1yOiIEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOHIero oO0pa3oBaHUs BKIIIOYAIOT ClEHUPUUECKUE
JUIs yaeOHOTo npeaMeTa « XUMHUsD» HaydHble 3HaHUS, YMEHUS U CIOCOObI IeHCTBUI
[0 OCBOEHUIO, MHTEPIPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI J1E€ATEIbHOCTH
M0 TOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C XUMHEN. B
IIpOrpaMMe II0 XUMHH TNPEAMETHBIE pPE3yJibTaTbl IPEACTABICHBI 110 TOAaM
U3Y4YECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE U 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pPOJId B OOCCIECUYCHHH YCTONYHMBOTO
pPa3BUTHS YEJIOBEYECTBA B PEHICHUH MPOOJIEM KOJIOTHUYECKOU, YHEPreTUYECKON U



NUIIEeBOM 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepHasioB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieyeHun PalMOHAIILHOTO
MPUPOAOIIONL30BaHUsA, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOLIEH KyJIbTYpPHI
YeJIoBeKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CPEAE;

BJIAJICHUE  CHUCTEMOM  XMUMHUYECKUX  3HAaHMI, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TTOHATHUS — XUMHUYECKHUI AJIEMEHT, aTOM, SIIPO U 3JEKTPOHHAS
o0ojouka aroma, S-, p-, d-aToOMHBIE OpOMTaIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMsl AaTOMHBIX OpOuTanel, HWOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIEHUS, XUMHUECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBINA CKENeT, PYyHKIIMOHAIbHAS
rpynna, pajgukain, CTpyKTypHble (opmyibl (pa3BEpHYThIE, COKpAallEHHBIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHass M NPOCTPAHCTBEHHas (FeoMeTpHUyecKas,
ONTHUYECKAs), HM30MEPbI, TOMOJOTHYECKUUA psZl, TOMOJOTH, YTIEBOAOPOIBI,
KHCJIOPOJI- U a30TCOJAEPIKAIINE OPraHUYECKUE COEAUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHS] OPTraHUYECKUX
BemiectB A. M. byTnepoBa, 3aK0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpeBpalleHUs SHEPrMM NpPU XUMUYECKUX pEaKlUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBJICHUI; MIPEICTABICHHUS
O MEXaHM3MaxX XHMHUYECKHX pPEaKlHil, TEPMOAUHAMHUYECKUX M KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIN 3pdexTor, opueHTanTsl I u Il pona);
(dakTosoruyecKue CBEIACHHsSI O CBOICTBaX, COCTaBe, MOJYyUYEHUU U Oe30MacHOM
HCIOJIb30BAaHUU BAXKHEUIIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKOM
NEeATENbHOCTH  YeJlOBEeKa, OOUIMX  Hay4YHbIX  MPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(OpMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHble MpPHU3HAKK MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPU
OIMCAaHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHNM;

c(OpMHPOBAHHOCTh YMEHHIA:

UCII0JIB30BaTh XMMUYECKYI0 CUMBOJIMKY JUISl COCTaBJIEHUS MOJIEKYJIIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHUYECKUX PEAKUMU M PaCKpPbIBATh UX CYIIHOCTB:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBIICHHUS
AJNIEKTPOHHOTO OallaHca JTUX peaklMi, peakluuii HOHHOrO oOMeHa NyTEM
COCTAaBJICHUSI UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



M3TrOTaBIIMBaTh MOJIEIN MOJIEKYJI OPraHUYECKHX BEIIECTB ISl WILIFOCTpAlUU
UX XUMUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM: YCTaHABJIMBATh MPUHAICKHOCTh M3yYEHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUS MO CHCTEMaTHYECKOU
Homenknatype (IUPAC) u nmpuBoauth TpUBHAIbHBIE HA3BaHUS ISl OTAEIBbHBIX
MPEeJCTABUTENIC OPraHMYECKUX BEIIECTB (ITUJICH, alleTHJICH, TOIYOJ, TIIUIEPHH,
ATUJICHTJIUKONb, (EHOJ, (QopMalblerul, aleTalbACTull, aleTOH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CT€ApUHOBAsI, OJICMHOBAsS, MaJbMUTHHOBAsI KUCJIOTHI,
TJIMLWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTb YMEHUS OMNPEIETsATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COEAVMHEHUSX (KOBaJEHTHAasT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(hOpMUPOBAHHOCTb YMEHHUS TMPUMEHATHh TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. bytnepoBa st 00bsICHEHHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTh  COCTaB, CTPOCHHE,
dbu3uYecKkre M XUMHYECKUE CBOMCTBA TUIMYHBIX MPEACTaBUTENEH pa3IUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKAHOB, IUKJIOAIKAHOB, aJIKEHOB, aJKaJIHECHOB,
AJKWHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJIOB, CIHUPTOB, AQJbJAETU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTHIX U CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOSAUHEHUMN U
aMUHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AW- M TOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYHD  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKUUA C HCMHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOJTBEPXKIATh Ha KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAMHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBSI3U (G- U TM-CBSI3U), B3AUMHOTO BJIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOIHOIO
Chipbsi (He(Th, TNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro mnepepadboTKHu U
MPAKTUYECKOE PUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMM O €CTECTBEHHO-HAYUYHBIX
MeTOJlaX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJICIUPOBAHUHU, IKCIIEPUMEHTE
(peaJIbHOM 1 MBICIICHHOM) U YMEHHUS IPUMEHSATh 3TH 3HAHUS;

chOpMHPOBAHHOCTH YMEHHUS NPUMEHSITh OCHOBHBIE omnepanuu
MBICIIUTETILHON JESITENIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — ISl U3YUYEHUS
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSIMU U TIPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MaTEepUAIbHOTO €JIMHCTBA MUPA,
HCIOJIb30BaTh CHUCTEMHBIE 3HAHHS IO OPraHUYECKON XUMHUH ISl OOBSCHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHMM: MPOBOJUTH PACUYETHl MO XUMUYECKUM
dbopMmyamM U ypaBHEHHSIM XUMHYECKUX PEAKINI C MCIOJIb30BaHUEM (DHU3UYECKUX
BeMMYMH (Macca, OOBbEM Tra3oB, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XMUMHUUYECKON
(dbopmyJibl BEHIECTBA MO WU3BECTHBIM MACCOBBIM JOJISIM XHMHUYECKUX 3JIEMEHTOB,
MPOYKTaM CTrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIIECHUBATH
C MOO3UIMH  DKOJOTMYEeCKOM  0€30IacHOCTH  MOCJIEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JESATEILHOCTA 4YEJIOBEKa, CBS3aHHONW C mepepaboTkKoi
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHATHUS TPAMOTHBIX PEIICHUIN
npo0sieM B CUTYalUsIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMUYECKUN SKCIEPUMEHT (MOJYyYEHUE U H3YYEHUE CBONCTB OpPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE pEAaKIUU YTJIEBOJOPOJOB PA3JIUYHBIX KJIacCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad MO pACIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IpPaBUII
Oe3omacHOro oOpalieHus € BElIeCTBaMU U JIA0OPAaTOPHBIM O00OpPYAOBAHHEM,
dbopMyupOBaTh IIEb HWCCJEAOBAaHMS, WPEACTABIATh B pasIuyHON (dopme
pEe3yabTaThl SKCIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA:

cOOJII0JaTh MpaBHUJIa 3KOJOTMYECKH LIEIEeCO00Pa3HOro MOBEICHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B ILEJSIX COXPAHEHHUS CBOETO 3[0POBbS, OKPYKAOLIEH
MIPUPOJIHON CPEIbI U TOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEUCTBUS Ha JKHUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBATH 11€JIeCO00PA3HOCTh MPUMEHEHHUS OPTaHMYEeCKUX BEIIECTB B
MIPOMBIIINIEHHOCTH U B OBITY C TOUKHM 3PEHHUSI COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IIeJICHANIPaBICHHBIA TMOUCK
XUMUYECKOW MH(OpMaLUK B Pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yuyeOHO-HAy4HAs
JUTEpaTypa, CpencTBa MaccoBoil nudopmarmu, HTEpHET U ApyTHe), KPUTHIECCKU
aHAIM3UPOBATh XUMHUYECKYIO MH(MOpMAIINIO, repepadaThiBaTh €€ U UCIOJIb30BaATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.



11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas W HeopraHuyeckas
XUMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MaTepUAIbHOM €JIUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHHM IPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECIEUYEHHH YCTONYMBOTO
pPa3BUTHSA, B PEIICHUU NPOOJEM IKOJIOTUUECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MATEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUH, B OOCCIEUYCHUH PAIMOHAILHOTO MPUPOIOIOIH30BAHUS, B
GbopMHpPOBaHUKM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TakKke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBbIO M IPUPOIHOMN

cpene;
BJIaJICHUE CUCTEMOM  XMMHWYECKHUX  3HAHHH, KOTOpas BKJIIOYAET;
OCHOBOIIOJIAraloIue TMOHATUS — XHUMHUYECKHUW DdJIEMEHT, aToM, SApO aToma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHbBIE OpOUTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHUSI aToMa, THOpHUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJICKyJa, BaJICHTHOCTh, AJICKTPOOTPUIIATEIIBHOCTh, CTEICHh  OKHCIICHHMS,
XUMUYecKasi CBsA3b (KOBaJIGHTHAs, WOHHAS, MeETaJUInuecKas, BOJOpPOIHAas),
KpUCTAJUTMUECKasl pEmI€TKa, XUMHUYECKas pEeaKIus, pacTBOpP, JJICKTPOJIHTEHI,
HEAJIEKTPOJUTHI, AJIEKTPOIUTHYECCKAsS JIUCCOIMAINNS, CTEIEeHb IHUCCOITUAIINH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW peaKIluu, CKOPOCTh XUMHUUECKON peaKIiy, XMMUIECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS JJICKTPOIMTHYCCKOW JHUCCOIMAIIUH, TEPHOIUICCKUN
3akoH J[.11. MeHneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBpaIISHUs SHEPTUU MPH XUMHUYECKUX PEaKIUAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3BIK
XUMHUH, MHPOBO33PEHUYCCKNE 3HAHWA, JIeXkKallhe B OCHOBE ITOHUMAaHHS
NPUYUHHOCTA M CHCTEMHOCTH  XHMHYECKUX  SBJIICHHHA,  COBPEMEHHBIC
MPEACTABICHUS] O CTPOSHHWM BEIIECTBA HA aTOMHOM, HOHHO-MOJIEKYJISIPHOM H
HaJIMOJICKYJISIPHOM  YPOBHSIX; TPEJCTABICHHS O MeXaHHW3Max XHUMHYECKUX
peaknuii, TEPMOJAMHAMHUYECKUX ¥  KHHETHYECKHMX 3aKOHOMEPHOCTSX  HX
MPOTEKaHUs, 0 XUMUYECKOM PAaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMaX;
(haKTOJIOTUYECKHE CBEJICHHS O CBOMCTBaX, COCTABE, IOJYYSHHH M OE301aCHOM
WCIIOJIb30BaHUN BOKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY M IMPAKTHYECKOMN
NEATETPHOCTH  YEJIOBEeKa, OONMX  HAay4YHBIX  NPHHIMIAX  XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBJISATH XapaKTePHBIC NMPU3HAKU IOHSATHH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HMCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATHS IMPHU
ONMCAaHWK HEOPTAHWMYECKHUX BEIECTB U UX MPEBPAIICHU;



c(OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIS
coCcTaBi€HMs (OopMyJl BEUIECTB M  YpPaBHEHHM XUMHUYECKHMX peaklui,
cuctematuueckyto HoMeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OPMUPOBAHHOCTb YMEHHUS OINpPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHYECKUX 3JIEMEHTOB B COCIUHEHMSIX, BUJ XMMHUECKON CBs3U (KOBaJIEHTHas,
WOHHAs, MeTAJJIMYeCcKas, BOAOPOJHAsA), THUN KPUCTAUIMYECKONH PEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJAa XUMHYECKOW CBSI3M M THUIA KPUCTAUIMYECKOM pEIETKH, OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHUHI:  KJIAacCU(DUUMPOBATH:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIMH O PA3JIUYHBIM IIPU3HAKAM (YHCITY
U COCTaBY pearupyroliux BELIECTB, TEINIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaiu3aTopa M
JIPYTHUE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH I KilacCU(pUKaun
M3Y4aeMbIX BEIIECTB U XMMUYECKUX PEAKLUN;

c(pOpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOANUECKOro 3akoHa /I.
W. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh 3JEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO INEPHUOIOB
ITepuognueckon CHUCTEMBI J.. Menpeneena, HCTIONB3YS MMOHSITUA
«3HEPreTHYECKUE YPOBHU», «IHEPreTUUECKUE MOIYPOBHM», «S-, P-, d-aTOMHBbIE
opOUTaIN», «OCHOBHOE MU BO30YXKAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKUX DJIEMEHTOB M HUX
coeqMHEeHUM Mno mnepuomaM U rpynnaMm llepuommueckon cucremsr [l .
MeHnneneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHMS
HX JICKTPOHHBIX 000JIOYECK;

c()OPMUPOBAHHOCTb ~YMEHUH: XapakTepus3oBaTh (ONMUCHIBATH)  OOLIME
XUMUAYECKUE  CBOWMCTBA  BEHIECTB  PA3lIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXAY HEOPraHWYECKMMHU BEIIECTBAMH C
IIOMOIIBIO YPABHEHUHN COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;

C()OPMUPOBAHHOCTb YMEHHUS pPACKpbIBaThb CYIIHOCTb: OKHCIIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOIO OanaHca
TUX pPEAKUUH; peaKkUil MOHHOro OOMEHa MyTEM COCTABJIEHUS HMX MOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJU3a;  pEeaKuu
KOMIUIEKCO00pa30oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHHUS);



c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIMi ¢ YU4ETOM MX DHEPreTHUYECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHHUS] CKOPOCTH XHWMHMYECKOW peakIMH B 3aBUCUMOCTH OT PAa3IHYHBIX
(akTOpoB, a TAaK)KE XapakTep CMELICHUS] XUMUYECKOTO PAaBHOBECHS MO/l BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpuniun Jle [llarense);

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh XUMUYECKHE PpEaKIIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUs CEpPHOM KHUCIOTHI, aMMMAKa,
oOlMe HayyHble MNPUHLHUIBI XHUMHYECKUX IPOU3BOJCTB; LEIECOO0PA3HOCTD
MPUMEHEHUS HEOPTAaHWYECKUX BEIIECTB B MPOMBIINUICHHOCTH U B OBITY C TOYKH
3peHUs COOTHOIIEHUS] PUCK-TIOJB3a;

c(OpMHUPOBAHHOCTh BIIAJIEHUS CHCTEMOW 3HAHUWA O METOJaX Hay4YHOIo
MO3HAHUA SIBJICHHM NOpUpOAbl — HAOJIIOJEHUE, HW3MEpPEHHUE, MOJAEIINPOBAHUE,
AKCHEPUMEHT (pEeabHbIN U MBICICHHBIN), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSATh 3TH 3HAHUS TIPU IKCIIEPUMEHTATILHOM UCCIIEI0BAHUN BEIIECTB
U 0 OOBSICHEHUS XHMMHYECKUX SIBJIIEHUW, HMMEIOUMX MECTO B MPHUPOJE,
MIPAKTUYECKOM JESITENIbHOCTH YeJIOBEKA U B IOBCEITHEBHOW KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MIOHUMAHHUS MAaTePUATBHOTO €IMHCTBA MUPA;

c()OPMHPOBAHHOCTh YMEHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
MOHSATUM «MAacCOBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHLEHTPALIUS;
Macchl BEIIeCTBa WM 00bEMA Tra3a MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OAHOTO U3 YYaCTBYIOLIMX B PEAKIMHU BEILIECTB; TEIIOBOrO 3ddekra
peaklny; 3HAYEHUS BOAOPOJHOIO IOKa3aTesh pacTBOPOB KHUCIOT M IIEJIOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEILECTBA)
MPOJYKTa PEAKIMHU, €ClId OJHO M3 UCXOJHBIX BEIIECTB JaHO B BHJIE PACTBOpa C
onpeieIEHHON MacCOBOM JI0JIell pacTBOPEHHOTO BEIIESCTBA WM JAHO B M30OBITKE
(MMeeT MpUMECH); JOJM BbIXOJIa MPOJAYKTA PEAKUUH; OOBEMHBIX OTHOILICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TUIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUH  3KCHepUMEHT  (IpOBEIEeHHWE  peakuid  HMOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOI0 COCTaBa HEOPraHUYECKUX BEILECTB, ONPEECICHHE
Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO HHJIWKATOPOB, H3YyYECHHUE BIIUSHHUS
pa3nu4HbBIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW pEaKIUH, pelIeHue
HKCIIEPUMEHTAIBHBIX 3a7ady 1o TemaMm «Mertamisl» U «Hemeramib») c
cOOJII0IeHnEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIECTBAaMU U J1a00OpaTOPHBIM
o0opynoBaHueM, (HOpMyIUpOBaTh I€db HUCCIENOBAaHUS, TMPEJCTABIATH B
pasnu4HON (QopMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOATh MPaBHIIA TOJb30BAHUS XUMHUICCKOU
mocyaol ® jabopaTopHbIM 00OpyJOBaHHEM, OOpalleHuss ¢ BelecTBaMU B
COOTBETCTBUM C HHCTPYKIUSIMHU [0 BBHIMOJHEHHUIO JA0OPATOPHBIX XUMHUYECKUX
OMBITOB, 3KOJIOTUYECKH II€JIECO00pPa3HOr0 IMOBEIECHUS B OBITY W TPYAOBOM
JEATENBHOCTH B LIENSAX COXPAHEHUSI CBOErO 340POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpeabl W JOCTWKEHUA €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABaTh OIMACHOCTH
TOKCHYECKOTO JIEMCTBUSI HA KUBBIE OPTaHU3MBI OMPEACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHMMas cMbIch mokaszarens [1J1K;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATh IICICHANIPABICHHBIA TIOMCK
XUMHUYECKOW MH(OPMAILIUK B Pa3IMYHBIX UCTOUHHMKAX (HAy4dHas U y4eOHO-HAy4YHasI
JUTEpaTypa, CpeicTBa MaccoBoil nHpopmanuu, HTepHET U Apyrue), KpUTHIECKU
aHAJTM3UPOBATH XUMUUYECKYI0 HUH(pOpMaIUIo, epepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C ITOCTABJICHHON yUeOHOM 3amaucii.
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Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTp OCHUA op FaHUYECKUX COE I/IHeHI/IP”II) A.M 8 bubmorexa HOK
' P P A T https://m.eds00.ru/d69df650
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' LUKJIOAJIKAHBI https://m.edso00.ru/d69d{650
19 HenpenenbHbie yriaeBoaopoabl: ajJKeHsl, 14 1 bubmuotexa [JOK
’ aJIKaJIUE€HbI, AJTKUHbI https://m.edsoo.ru/d69df650
bub6 OK
33 ApomaTudeckue yrieBoa0pOo bl (apeHb) 8 nomoreka L

https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

34 [TpupoaHbIE HCTOYHHUKH YTICBOAOPOAOB U HX
' nepepadoTKa

3.5 ["anoreHnpous3BoOaHbIE YTIIEBOIOPOIOB

Hroro no pazgeny

Pazpnen 4. Kucsiopoacoaep:xaniue oprannieckue coeJuHeHNs
4.1 Cnuprtel. ®enon

KapOoHunbHbIe COeIMHEHUS: aTbACTUABI U
4.2 keToHbl. KapOoHoBbIe Kuc0Thl. ClI0KHBIC
a¢upsl. Kupbr

4.3 VTri1eBoabI

Hroro no pazgeny

Paznea 5. Azorcoaeprkaniue opranHn4ecKkre coeJUHEHUs

5.1 AMUHBI. AMUHOKHUCIIOTEL. benku

Hroro no pasneny

Pa3znen 6. BbicokoMOJIEKYISIPHBIE COEINHEHUS

6.1 BricokoMoOseKyIsipHbIE COEAMHEHUS

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

35

11

21

41

12

12

118

bu6mmoreka [{OK
https://m.edsoo0.ru/d69df650

Bbu6nuoreka [JOK
https://m.edsoo.ru/d69df650

but6mmoreka [JOK
https://m.edso0.ru/d69d{650

bu6mmoreka [IOK
https://m.eds00.ru/d69df650

bu6mmorexa [IOK
https://m.eds00.ru/d69df650

bubmmoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KITIACC

HaumeHoBaHMe pa3/iejioB U TeM
Ne n/mm
NMporpamMmbl

Pa3pnen 1. TeopeTnueckue 0CHOBbI XUMHH

Crtpoenue atoma. [lepnoanueckuii 3akoH
1.1 u [lepuoanueckas cucTeMa XUMHYECKUAX
anemenToB 1. 1. Menaeneera

{9 Crpoenue BemecTBa. MHOroobpasue
) BEIIECTB

1.3 XUMHYECKUE PEAKIUU

Hroro no pasneny

Paznen 2. Heopranuveckasi Xumust

2.1 Hemeraminl

2.2 MeTtanibl

Hroro no pazgeny

Pa3zgea 3. XuMus 1 ;Ku3HbL

31 Metoanl MO3HAHNUA B XUMHUHU. XUMUS U
’ JKU3Hb

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O

KoauuecTBo yacoB

Bcero

11

19

39

31

23

54

102

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/2dd57124

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57£24

bubmuorexa [JOK
https://m.edsoo.ru/2dd57124

bubmuoreka [JOK
https://m.edsoo.ru/2dd57124

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57124

but6mmoreka [IOK
https://m.edsoo.ru/2dd5724



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

[TPOT'PAMME






INIOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne
w/n Tema ypoka

[Ipeamer u 3HaueHUE
OPraHUYEeCKOW XUMHH,
IIPEICTABICHHUE O
MHOTO00pa3uu OpraHUIECKUX
COEeIUHEHUN

DNEeKTPOHHOE CTPOEHUE
aToma yriiepoja (OCHOBHOE U
BO30YKIIEHHOE COCTOSTHHS).
BaneHTHbIE BO3MOXHOCTH
aToMa yriepoja

XuMuyeckas CBsi3b B
OpPTaHWYECKUX COSTUHCHHUSIX.
MexaHu3MBbl 00pa30BaHUS
KOBaJIEHTHOM CBSI3U, CITOCOOBI
paspbiBa CBA3EH

Teopus cTpoeHus
OpPraHMYECKUX COEAVNHEHNUN
A. M. byrneposa

Bunael nzomepun:
CTPYKTYpHas,
POCTPAHCTBEHHAS.
DnexTpoHHbIC YO PEKTHI B
MOJIEKYJIaX OPTaHUYECKUX

KoauuyecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckHn
e padoThI

Jara
U3ydeHus

02.09.2025

04.09.2025

05.09.2025

09.09.2025

11.09.2025

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/3686e6f5

bubmuoreka [JOK
https://m.edsoo.ru/Oce6fd4c

bubnunoreka [IOK
https://m.edsoo.ru/8d39f5¢8

but6mmoreka [JOK
https://m.eds00.ru/9e595¢cb8

bu6mmoreka [IOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/3686e6f5

10

11

12

13

COEIMHEHUN

IIpencrasnenue o
KJaccu(uKaum u
CUCTEMAaTHYECKas
HomeHkiarypa (IUPAC)
OpraHMYECKUX BEILECTB

Knaccudukanus peaxiuii B
OpraHUYECKON XUMUU
CucreMaTn3anus 1
000011IeHEe 3HAHUH I10 TEME
AJKaHBI: TOMOJIOTHYECKHI
psia, obmas popmyia,
HOMEHKJIATypa ¥ H30MEpHus,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

dusnueckre U XUMHUYECKUE
CBOMCTBA aJIKAaHOB

HaxoxneHue ankaHoB B
npupoje. CriocoOsl
MOJTyYeHUs U IPUMEHEHHE
AIKaHOB

[{uxnoankaHbl: oOmas
dbopmyia, HOMEHKJIATypa U
M30MepHs, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHIX
CBOIICTB, CITOCOOBI
MOJTYYCHHUS ¥ IPUMCHEHUE

Pemenune pacu€THpIxX 3a1a4

12.09.2025

16.09.2025

18.09.2025

19.09.2025

23.09.2025

25.09.2025

26.09.2025

bubnunoreka [IOK
https://m.edsoo.ru/c212dd21

but6mmoreka [IOK
https://m.edsoo.ru/ba5706aa

bubmuoreka [JOK
https://m.edsoo.ru/87a37cab

bubnunoreka [IOK
https://m.edsoo.ru/25a14636

bu6mmoreka [JOK
https://m.edsoo.ru/3137711c

but6mmoreka [IOK
https://m.edsoo.ru/259b0a5Sb

bubmuoreka [JOK
https://m.edsoo.ru/156730d2

bubnunoreka [JOK


https://m.edsoo.ru/156730d2
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/c212dd21

14

15

16

17

18

19

Ha OIpPEJICTICHUE
MOJIEKYJISIPHOI (OpMYJIBI
OpPraHUYECKOTO BEIIECTBA 1O
MacCOBBIM J0JISIM aTOMOB
AJIEMEHTOB, BXOJSLIUX B €TI0
coctaB. CucremMaTu3anusa u
000011IeHrEe 3HAHUH I10 TEME
AJIKEHBI: TOMOJIOTUYECKHI
psia, obmas popmyia,
HOMEHKJIATypa, SJEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIL.
CrpyKkTypHas 1 IMC-TpaHC-
M30MEpHsl AJTKEHOB
OuU3NYECKHE U XUMUYECKUE
CBOICTBa ankeHOB. [IpaBuio
MapkoBHHKOBa

CrniocoObl mosryueHust u
NPUMEHEHHE alIKEHOB

[TpakTrueckas padora Ne 1
o TeMe "[lonyuenue
ATHJIEHA U U3YUYEHHE €ro
CBOMCTB"

Pemenne pacu€THbIxX 3a1a4
Ha OIpe/ieTIeHe
MOJIEKYJIIPHOH (hOPMYJIBI
OpPTraHUYECKOTO BEIIECTBA
AJKaeHbl: CONPSHKEHHBIE,
W30JUPOBAHHbIE,

30.09.2025

02.10.2025

03.10.2025

07.10.2025

09.10.2025

10.10.2025

14.10.2025

https://m.edsoo.ru/bf84d8eb

bubmuoreka [JOK
https://m.edsoo.ru/273b0ale

bubmuoreka [JOK
https://m.edsoo.ru/21069ccd

but6mmoreka [JOK
https://m.eds00.ru/665dc058

bubmuoreka [JOK
https://m.edsoo0.ru/0941eed8

bubnuoreka [IOK
https://m.edsoo.ru/e9ea9921

bubmuoreka [JOK
https://m.edso00.ru/04298c0a



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/bf84d8eb

20

21

22

23

24

25

26

27

28

KyMYyJIUpOBAaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

XUMHUYECKUE CBOMCTBA
COIPSKEHHBIX JUEHOB

CriocoObI osTyueHus: u
MIPUMEHEHUE aIKaTUEHOB
AJIKHHBI: TOMOJIOTHYECKHI
psin, obmias hopmya,
HOMEHKJIATypa, 3JICKTPOHHOE
Y MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI,
(bu3HYEeCKre CBOMCTBA

XUMHYECKUE CBOUCTBA
AKWAHOB

KauecTBeHHBIE peakMK Ha
TPOUHYIO CBSI3b

CriocoObl IOJTyYeHHS 1
MIPUMEHEHNE aTKUHOB

Pemenue 3amad: pacué€rel o
YPaBHEHUIO XUMUYECKOU
peakiuu

Cucremaruzanus u
0000111eHIEe 3HAHUI 110 TeMe
ApeHbI: TOMOJIOTUYECKUN
psn, obmas popmya,
HOMEHKJIaTypa. DIEeKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH307a U

16.10.2025

17.10.2025

21.10.2025

23.10.2025

24.10.2025

28.10.2025

30.10.2025

17.10.2025

11.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/e561253d

but6mmoreka [JOK
https://m.edsoo.ru/1aa81660

bubmuoreka [JOK
https://m.edsoo.ru/68b6ccdc

bubmuoreka [JOK
https://m.edso00.ru/23493a93

but6mmoreka [JOK
https://m.edsoo.ru/7b1c48da

bubmuoreka [JOK
https://m.edsoo.ru/a6f9alea

bubmuoreka [JOK
https://m.edsoo.ru/5db8e526

but6mmoreka [JOK
https://m.edsoo0.ru/a92a7094



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/e561253d

29

30

31

32

33

34

35

36

37

38

TOJIyOJIa, UX (PU3NYECKUE
CBOMCTBa

XMMHYECKUE CBOUCTBA
apEHOB: PEAKLINU 3aMEIICHUS

XHUMHYECKHE CBOMCTBA
apeHOB: PEaKIMK
NPUCOCTUHEHUS, OKHCIICHUE
rOMOJIOI'OB O€H30J1a

Oco0EHHOCTH XUMUYECKUX
CBOICTB CTHpOJIa

Pemenune pacu€THbIxX 3a1a4
Ha OTpeeTIeHHe
MOJICKYJISIPHOH (OPMYITBI
OpPraHUYeCcKOTO BEIIeCTBA
CrniocoOblI osryueHust u
NpUMEHEHNE apeHOB

['eneTrdeckas CBA3b MEXKITY
Pa3TUYHBIMH KJIacCaMu
YTJIEBOJIOPOIOB

Pacuétel o ypaBHEHUAM
XMMHYECKHUX PEAKIUU.
CucreMaTH3anus u
000011IeHEe 3HAHUH I10 TEME

ITpuponusrii ras. [lomyTHble
HE(TSHbIE Ta3bl

Kamennslii yrosis u
MPOIYKTHI €r0o mepepaboTKu

HedTb 1 ciocoOsl eé

13.11.2025

14.11.2025

18.11.2025

20.11.2025

21.11.2025

25.11.2025

27.11.2025

28.11.2025

02.12.2025

bubmuoreka [JOK
https://m.edsoo.ru/a44alaed

but6mmoreka [JOK
https://m.edsoo.ru/a44alaed

bubmuoreka [JOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c¢

but6mmoreka [{OK
https://m.edso0.ru/6£717d09

but6mmoreka [IOK
https://m.eds00.ru/69b3398b

bubmuoreka [JOK



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

39

40

41

42

43

44

45

nepepadotku. [Ipumenenue
MPOAYKTOB MEpepadboTKU
HepTH

['eneTnueckas cBSA3b MEXKIY
pa3IMYHBIMU KJIacCaMu
YIJIEBOIOPOIOB
["anorenonpoun3BoHbIE
YTIIEBOIOPOAOB:
AJIEKTPOHHOE CTPOECHMUE;
peaxkiuy 3aMeleHNs
rajoreHa

JleiicTBue 1IeIoYeH Ha
raJIOTeHIPOU3BOIHBIE.
Bs3aumoneiictBue
JIMTaJIOT€HAIKaHOB C
MardueM U IIMHKOM

CucremaTtuzanus u
000011IeHrEe 3HAHUH I10
pazaeny "YrieBoaopoast"
KonrponbHas padora o reme
"VYrnesonopozs"
[IpenenbHBIE OAHOATOMHBIE
CIHUPTHL: TOMOJIOTUYECKHH
psin, obmas gpopmyna,
CTPOEHUE MOJIEKYII,
U30MEepHsl, HOMEHKJIATypa,
Kiaccupukanus, pusnyeckue
CBOMCTBA

XUMHYECKUE CBOUCTBA

04.12.2025

05.12.2025

09.12.2025

11.12.2025

12.12.2025

16.12.2025

18.12.2025

https://m.edsoo.ru/2119de78

but6mmoreka [JOK
https://m.edsoo.ru/82b4d759

bubmuoreka [JOK
https://m.edsoo.ru/20e89122

bubmuoreka [JOK
https://m.eds00.ru/95¢9¢298

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

but6mmoreka [IOK


https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/21f9de78

46

47

48

49

50

51

52

53

54

IIPEAEIIBHBIX OJJHOATOMHBIX
CIIUPTOB

CriocoObI osTyueHust 1
NPUMEHEHHE OJHOATOMHBIX
CIIHPTOB

I[TpocTeie 3¢upsr:
HOMEHKJIATypa U U30MEpHs,
0COOEHHOCTH (PU3HUECKUX U
XUMHUUYECKHX CBOMCTB

MHOroaToOMHBIE CITUPTHI:
STUJICHTJIMKOJb U TJIMIEPUH,
X GU3HUECKHE U
XUMHYECKHE CBONCTBA

CriocoObI oTyueHust 1
NPUMEHEHHE MHOTOATOMHBIX
CIHPTOB

deHoM: CTpOCHHUE MOJICKYJTH,
(buznyecKue CBOMCTBA.
TokcnyHoCTh (heHoma

XUMHUYECKHE CBOMCTBA
dbeHoma

Crioco0bI osTyueHust u
pUMeHeHue ¢peHona
[TpakTuueckas paborta No 2.
Pemenue
HKCIIEPUMEHTAIBHBIX 33124
no teme "CrupTsl ¥ peHonsr"

Cucrematuzanus u
000011IeHrEe 3HAHUN T10 TEME

19.12.2025

23.12.2025

25.12.2025

26.12.2025

30.12.2025

09.01.2026

13.01.2026

15.01.2026

16.01.2026

https://m.edsoo.ru/26ee34fe

bubnunoreka [IOK

https://m.edso00.ru/484100000000000

but6mmoreka [IOK
https://m.edsoo.ru/c2¢788b2

bubmuoreka [JOK
https://m.edsoo.ru/ee4d84aa

bubmuoreka [JOK
https://m.edsoo.ru/d12e567d

bubnuoreka [JOK
https://m.edsoo.ru/2ce72618

but6mmoreka [IOK
https://m.edsoo.ru/037ca5{9

bubnunoreka [JOK
https://m.edsoo.ru/c77ddf4c

bubnuoreka [JOK
https://m.edsoo.ru/fd0ced09

bubmuoreka [JOK
https://m.edsoo.ru/1810cb9b



https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/26ee34fe

55

56

57

58

59

60

61

62

AJNBIETH]IBI M KETOHBI:
AIIEKTPOHHOE CTPOEHHE
KapOOHUIIBHOH TPYIIIIHI;
TOMOJIOTHYECKHE PSIbI,
o0mas hopmysa, U30MepHs U
HOMEHKJIaTypa

ANBIETH]IBI M KETOHBI:
(u3nyecKre CBOICTBA;
pEaKLUK IPUCOSANHEHUS

Peakmuu oxuciaenus u
KaueCTBCHHBIC PEAKIIUU
aJbJETUI0B U KETOHOB

CrniocoObI onyueHus
AJIbACTU 0B 1 KETOHOB

OHOOCHOBHBIE TIPE/ICIEHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJIEKYJI

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, UX
¢buznueckue cBoicTBa

XHUMHUYECKUE CBOMCTBA
MpeeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOWCTB
MYPaBbUHOHN KHUCJIOTBHI.
Muoroo0pa3ue kapOOHOBBIX
KHCIIOT

20.01.2026

22.01.2026

23.01.2026

27.01.2026

29.01.2026

30.01.2026

03.02.2026

05.02.2026

06.02.2026

bubmuoreka [JOK
https://m.edsoo.ru/b139beaa

but6mmoreka [JOK
https://m.edsoo.ru/c887425¢

but6mmoreka [IOK
https://m.edsoo.ru/a393baa9

bubmuoreka [JOK
https://m.edsoo.ru/520d1c51

bu6mmoreka [JOK
https://m.edsoo.ru/fecOb113

but6mmoreka [JOK
https://m.edsoo.ru/700cc87b

bubmuoreka [JOK
https://m.edsoo.ru/40e6e0e9

but6mmoreka [JOK
https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/b139beaa

63

64

65

66

67

68

69

70

OCO0CHHOCTH CBOMCTB:
HereI(eJ'IBHI)IX n
apoMaTHYeCKUX KapOOHOBBIX,
JIMKapOOHOBBIX,
THAPOKCUKApPOOHOBBIX
kuciort. [IpencraBurenu
BBICIITMX KapOOHOBBIX KHCIIOT

ITonsiTHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT

CrniocoOblI mosryueHust u
NPUMEHEHHE KapOOHOBBIX
KUCIIOT

CnoxHble 3GUpHI:
rOMOJIOTHUYECKUH psij, obmas
bopmya, uzoMepus u
HOMEHKJIaTypa

duzndeckne U XUMHYECKHe
cBoiicTBa 3(hupoB

Pemenue pacu€THbIX 3ama4:
10 YPABHEHHUIO XUMHYECKOM
peaxiuu, Ha onpeesieHue
MOJIEKYJISIPHOM (HOPMYJIBI
OpraHMYECKOro BEIIeCTBA
[TpakTryeckas paGora Ne 3.
Pemenue
HKCIEPUMEHTANIBHBIX 33124
no Teme "Kap6oHoBbIe
KucinoTsl. CrioxxHbie 3Gupsr"

JKupsr: cTtpoeHnue,

10.02.2026

12.02.2026

13.02.2026

17.02.2026

19.02.2026

24.02.2026

26.02.2026

bubmunoreka [JOK
https://m.edsoo.ru/83a08773

bubmuoreka [JOK
https://m.edsoo.ru/0d162d9d

bubmuoreka [JOK
https://m.edsoo.ru/7¢065¢9d

but6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

bubmuoreka [JOK
https://m.edsoo.ru/ad6b94b2

but6mmoreka [JOK
https://m.eds00.1u/486671fb

but6mmoreka [IOK


https://m.edsoo.ru/486671fb
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/83a08773

71

72

73

74

75

76

77

78

(bu3HYECKUE M XUMUICCKHEC
CBOMCTBA (THAPOIIH3)

Oco0OeHHOCTH CBOMCTB
JKUPOB, COJEPKAIIUX OCTATKU
HEIpPeACIIbHBIX )KUPHBIX
KUCHOT. JKUpbI B IpUpOJIE

Mp11a KaK COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, UX
Morotiee aericteue. Ilonsarue
0 CHHTETHYECKHX MOIOIIUX
cpeacrax (CMC)
I'ereTmueckast cBSI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOACPKAIINX
OpPraHUYEeCKHUX BEIIECTB
Pacuétel o ypaBHEeHUAM
XUMUYECKHUX PEaKLIUN

Cucremaruzanus u
00001IeHE 3HAHUN 10 TEME

OO011as xapakTepucTHKa
YIJIE€BOAOB U KiIacCU(pUKaLUs
yIA€BOAOB (MOHO-, TU- U
MIOJIMCaXapHUbl)
Monocaxapuabl: puznyecKkue
CBOMCTBA M HaXO0KJICHIE B
IIPUpOJE

IIpuMeHeHune III0K03bI, €€
3HAa4YCHHE B
JKU3HEJESATEIbHOCTH

27.02.2026

03.03.2026

05.03.2026

06.03.2026

10.03.2026

12.03.2026

13.03.2026

17.03.2026

19.03.2026

https://m.edsoo.ru/al9¢5b98

bubmuoreka [JOK
https://m.edsoo.ru/b0331922

but6mmoreka [JOK
https://m.edsoo.ru/3¢566565

but6mmoreka [IOK
https://m.eds00.1ru/56790c96

but6mmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

bu6mmoreka [IOK
https://m.edsoo.ru/7a9693al

bubmuoreka [JOK
https://m.edsoo.ru/b4bdda2d

bubnunoreka [IOK
https://m.edsoo.ru/5e61122d



https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/a19c5b98

79

80

81

82

83

84

85

86

opraiusma

Jucaxapunbl: caxaposa,
MaJjbT03a U JIAKTO3a.
Haxoxnenue B npupojie u
IIPUMEHEHNE JUCAaXapUI0B

[Tonucaxapuabl: cTpoeHue
MaKpOMOJIeKyJ, (puzndeckue
Y XUMHUYECKUE CBOWUCTBA,
IIPUMEHEHNE

[TonsiTre 06 NCKYCCTBEHHBIX
BOJIOKHAX

Pemenne pacueTHsIxX 3a1a4
Ha OIPEJEICHUE 10U
BBIX0/1a TPOJYKTa peakuu
OT TEOPETHUYECKH
BO3MO>KHOT'O
CucremaTtuzanus u
00o011eHue 3HaHUH 110
pazneny

KonTponbhas pabota no Teme

"Kucnoponconepxarue
OpPraHUYeCKHE COCAMHEHUS"
AMUHBIL: KITaccupuKaims,
CTPOCHHE MOJIEKYJ, 00IIast
dbopmyna, nzomepus,
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBA

XUMUYECKUE CBOMCTBA
anmudaTHIeCKUX AMHHOB

20.03.2026

24.03.2026

02.04.2026

03.04.2026

07.04.2026

09.04.2026

10.04.2026

14.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/eb0384e7

but6mmoreka [IOK
https://m.edsoo.ru/72a04508

bubmuoreka [JOK
https://m.eds00.ru/6216e766

bubnunoreka [JOK
https://m.edsoo.ru/7fde47ef

bubnuoreka [JOK
https://m.edsoo.ru/08d4364c

but6mmoreka [JOK
https://m.edsoo.ru/42c6678¢

bubmuoreka [JOK
https://m.edsoo.ru/efa7e6¢ca

bubnunoreka [IOK
https://m.edsoo.ru/1bc5¢f80



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/eb0384e7

87

88

&9

90

91

92

93

94

AHWIMH: CTPOEHUE aHUJINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJINHA

CriocoObI mosTyueHust 1
NpUMEHEHHE anupaTHIeCcKIX
AMHHOB

AMUHOKHUCIIOTBI:
HOMEHKJIaTypa U U30Mepus,
¢buznyecKkue cBOMCTBA.
OtnenbHbIE IPEACTaBUTETN
0-aMUHOKHUCJIOT

XuMHu4decKre CBOMCTBA
aMHHOKHCJIOT, X
OMoI0rnyecKoe 3HaYECHUE
amuHokuciiotr. CHHTE3 U
THIPOJIN3 TICITHIOB

benku xak nmpupoHbIe
MTOJINMEPBI; CTPYKTYPBI
0enKoB

XMMHYECKUE CBOUCTBA
0O€JIKOB

A3zoTconepikaiue
reTepPOLUKINYECKUE
coenuHeHus. HyknenHoBbie
KHUCIIOTBI: COCTaB, CTPOCHHE U
Oouonornueckas poib
[TpakTuueckas padota Ne 4.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4

16.04.2026

17.04.2026

21.04.2026

23.04.2026

24.04.2026

28.04.2026

30.04.2026

05.05.2026

bubmuoreka [JOK
https://m.edsoo.ru/39¢d21f1

bubnunoreka [IOK
https://m.edsoo.ru/eal38763

but6mmoreka [JOK
https://m.edsoo.ru/d1773e80

but6mmoreka [IOK
https://m.edsoo.ru/77df705a

bubmuoreka [JOK
https://m.eds00.1ru/429¢9899

bubmuoreka [JOK
https://m.edsoo.ru/6237306d

but6mmoreka [JOK
https://m.edsoo.ru/521d1431

but6mmoreka [IOK
https://m.edsoo.ru/8e3¢02d1



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/39cd21f1

o Teme "A3oTcoaepkaiiue
OpraHUYEeCKHe COeqUHEHNs"

[TpakTuyeckas paGora Ne 5.

Pemienue
bubnunoreka [IOK

95 KCIICPHMCHTAIILHDIX 3a/ad ! I 12.05.2026  https://m.edsoo.ru/bde3fdf6

o Teme "Pacrio3naBaHue
OpraHUYECKUX COCTUHEHUM"
KonTponbhas pabota mo Teme
96 "A3oTcoaepxaliue 1 1
OpraHuYecKHue coequHeHus"

but6mmoreka [JOK
14.05.2026  https://m.edsoo.ru/ce561bc7

OCHOBHBIE TIOHATHUS XUMHU

BBICOKOMOJICKYJISIPHBIX
bu6mmoreka [IOK

o7 COCHMHICHII I METOABL HX 1 15.05.2026  https://m.edsoo.ru/7aa63ebd

CHUHTC3a —II0JIMMCPU3alug 1

[MOJIMKOHIEHCALIHAS
08 ILmactmaccel. YTunuzanus u | bubnunoreka [JOK
nepepaboTKa MiIacTuKa 19.05.2026  https://m.edsoo.ru/82242¢0f
JmacToMepbl: HATYPAIbHBIH
99 CI/IHTCTI/ILIGFZ)KI/IC Kafl I:{ KA 1 Eubmiorexa IIOK
P YAYKH. 21.05.2026  https://m.edsoo.ru/246103ec
e3rHa

Bomnokna: HAaTypaJIbHBIC,

100 UCKYCCTBECHHBIE, 1 bu6muoreka [JOK
cuHTernyeckue. [lonumepsr 22.05.2026  https://m.edsoo.ru/5963a601
CIEIMAIBHOTO Ha3HAYEHUS
[TpakTnueckas padorta Ne 6.

Pemenne
but6mmoreka [IOK
101 AKCIIEPUMEHTAIBHBIX 3a7a4 1 1

26.05.2026  https://m.edsoo.ru/3acbd77a

no teMme "Pacmno3HaBanue
I1aCTMacC U BOJIOKOH"


https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/bde3fdf6

0O00011eHNe 1
CUCTeMaTu3aiia I/I3y’~IeHHOFO

102 MaTepHaa 1o TeMe 1 Bubsmorexa IIOK
" P 28.05.2026  https://m.edsoo.ru/6a22ble8
BricokomonekynsipHbie
coequueHus"

OBIIEE KOJIMYECTBO YACOB

[10 ITPO'PAMME 102 3 6


https://m.edsoo.ru/6a22b1e8

11 KITIACC

Tema ypoka

AtoMm. CocTaB aTOMHBIX sJIEP.
XUMHYECKUH daeMeHT. M30TOIIn!

CtpoeHue 371eKTPOHHBIX 000JI04eK
aTOMOB, KBaHTOBBIE YHCJIa

Knaccudukanus XuMHIeCKUX
AJIEMEHTOB (S-, p-, d-, f-3IeMeHTBI)

Pacnpez[eneHI/Ie OJICKTPOHOB 110
ATOMHBIM Op6I/ITaJ'I$IM

DNEeKTPOHHBIE KOH(UTYpAIIH
aTOMOB 3JICMEHTOB B OCHOBHOM
BO30YXJIEHHOM COCTOSTHUH

DJEeKTpOHHBIE KOH(PHUTYpaIN
MOHOB. DJIEKTPOOTPULIATENILHOCTD

Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHUYECKUX 351eMeHTOB [l. W.
MenpneneeBa, CBSI3b C COBPEMEHHOU
TEOpPUEH CTPOEHHUSI aTOMOB

3aKOHOMepHOCTI/I HN3MCHCHUA
CBOMCTB XMMHYECKHUX 3JICMEHTOB U
06p33yeMBIX HUMHU IIPOCTBIX U
CJIOJKHBIX BCUICCTB I10 I'pyIIliaM U

KoauuyecTBo uacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yYeHust

03.09.2025

05.09.2025

08.09.2025

10.09.2025

12.09.2025

15.09.2025

17.09.2025

19.09.2025

JIEKTPOHHBIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/59c112ee

bu6mmoreka [{OK
https://m.edsoo.ru/b4d9fffa

bubmuoreka [JOK
https://m.edsoo.ru/61294af9

bu6mmoreka [IOK
https://m.edsoo.ru/f5f750fe

bu6mmoreka [IOK
https://m.edsoo.ru/8149e846

bu6nuoreka [JOK
https://m.edsoo.ru/a0764b24

bu6nmoreka [JOK
https://m.edsoo.ru/16957¢01

bu6mmoreka [IOK
https://m.edsoo.ru/f8468927



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/59c112ee

10

11

12

13

14

15

16

17

neproaaM
Cucremarusanus u 00001eHue
3HAHUH 110 TEME

Buner xuMudyeckou CBA3M.
MexaHu3Mbl 00pa3oBaHH
KOBAJICHTHOH CBs13U. BojopoaHas
CBs3b. MeXMOTEKyIIpHbIC
B3aUMOJCHCTBUS

BaneHTHOCTE M BaJIeHTHEIE
BO3MOKHOCTH aTOMOB. CBS3b
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C
HX TEOMETPUYECKUM CTPOCHUEM

[IpencraBieHus 0 KOMIUIEKCHBIX
COEJIMHEHUSIX: COCTAB U
HOMEHKJIaTypa

BemecTsa MOJIEKyISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS. THIIbI
KPUCTAJUIMYECKUX PELIETOK U
CBOMCTBA BEIIIECTB

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue o KOJIOUIHBIX
pacTBopax

WctrHHBIE pacTBOPHI: HACKIIIICHHBIE
Y HEHACHIIICHHBIC, PACTBOPUMOCTb.
Kpucramnoruapatst

CriocoObI BEIpaKEHUST KOHIICHTPAITUU
pacTBOPOB

Pemrenwne 3a1a4 ¢ MCoiab30BaHUEM
MOHATHH "MaccoBas JOII

22.09.2025

24.09.2025

26.09.2025

29.09.2025

01.10.2025

03.10.2025

06.10.2025

08.10.2025

bu6nmoreka [JOK
https://m.edsoo.ru/8fad2942

bu6mmorexa [{OK
https://m.edsoo.ru/5a8072af

bu6mmoreka [{OK
https://m.edsoo.ru/3d2¢ca093

bu6nuoreka [JOK
https://m.edsoo.ru/8c66b12a

bu6nmoreka [JOK
https://m.edsoo.ru/e167635b

bu6mmorexa [IOK
https://m.edsoo.ru/da2¢70e4

bu6mmoreka [{OK
https://m.edsoo.ru/e9ccdd8d

bubmuoreka [JOK
https://m.edsoo.ru/328e653a

bubmuoreka [JOK
https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/8fad2942

18

19

20

21

22

23

24

25

pacTBOPEHHOTO BemIecTra',
"MoJiipHasi KOHIIEHTpaius'"

Knaccudukanus 1 HOMEHKIATypa
HEOPTaHMYECKUX BEIIECTB

Cucremaruzanys 1 00001eHne
3HAaHUH 110 TeME

KonTponbHas pabota no remam
"Crpoenue atoma. [lepuoanueckuit
3akoH u [lepronnueckas cucrema
XUMHUYECKHX djieMeHToB 1. 1.

Menneneena", "CTpoeHue BelecTBa.

Mmuoroobpa3ue BemiecTs"

Krnaccudukanus XuMHIeCKux
peakuuii B HEOPraHM4eCcKou u
OpraHUYECKON XMMHUH. 3aKOH
COXpaHEHHUS MacChl BELIECTB; 3aKOH
COXPaHEHHUS U IPEBpAIICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX
TennoBbie 3¢ (HeKTh XUMUYECKUX
peakuuii. TepmoxumMudeckue
YpaBHEHHUS

Bbruncnenus no ypaBHEHUsAM
XUMHUYECKUX PEaKLUi U
TEPMOXHUMHYECKUM YPaBHEHUSM
CKOpOCTh XMMHUYECKOM peaKiuu, e€
3aBHCHUMOCTB OT Pa3JINYHBIX
daxTopoB. KaTanus u katanus3aropsl
['oMoreHHbIE U T€TEPOreHHbIE
peaxkuuu

10.10.2025

13.10.2025

15.10.2025

17.10.2025

20.10.2025

22.10.2025

24.10.2025

27.10.2025

29.10.2025

bubmuoreka [JOK
https://m.edsoo.ru/bfMel108d

bu6mmorexa [IOK
https://m.edsoo.ru/8d2c6a3a

bu6mmoreka [{OK
https://m.edsoo.ru/70a60aa4

bu6nmuoreka [JOK
https://m.edsoo.ru/6335cdd2

bu6nuoreka [JOK
https://m.edsoo.ru/d1db86da

bubmmoreka [JOK
https://m.edsoo0.ru/87b13954



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/bf9e108d

26

27

28

29

30

31

32

33

34

35

[TpakTnueckas pabora Ne 1 o teme
"BnusiHue pa3nudHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHYECKON peakiuu"

OO6patumble U HEOOpaTUMBIE
peakuyuy. XMMUYECKOE PaBHOBECHE

[TpakTudeckas pabora Ne 2 o Teme
"BrnusiHue pa3nu4HbIX (PakTOpoB Ha
MI0JIO’KEHNE XUMHUUYECKOTO
paBHOBECHS"

DIIEKTPONTUTHYECKAs JUCCOIHALIHS.
CuiibHBIE U CITa0bIe DJIEKTPOTHUTHI.
CreneHp IuCcCOoUau

Honnoe npoussenenune Boasl. Cpena
BOJHBIX PacTBOPOB. BogopoaHslii
nokasatenb (pH) pactBopa

I'maponus cosneit. Peakiuu,
MPOTEKAIOLIKE B pACTBOPAX
ANEKTPOIUTOB

[TpaxTrueckas padota Ne 3 o Teme
"XuMHUYecKue peakiiuy B pacTBOpax
AJIEKTPOIUTOB"
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
peakuuu. Baxxnenime OKUCIuTeIu u
BOCCTAHOBUTEIH

Mertoa 371eKTpOHHOTO (3JIEKTOHHO-
HMOHHOr0) OajaHca

DIEeKTPOIJIN3 pacTBOPOB U PACILIABOB
BEILIECTB

31.10.2025

10.11.2025

12.11.2025

14.11.2025

17.11.2025

19.11.2025

21.11.2025

24.11.2025

26.11.2025

28.11.2025

bu6mmorexa [{OK
https://m.edsoo.ru/1facaldl

bubmuoreka [JOK
https://m.edso0.ru/3095219b

bu6mmorexa [IOK
https://m.edsoo.ru/3bf34el7

bu6mmoreka [{OK
https://m.edsoo.ru/5f766bdf

bu6nuoreka [JOK
https://m.edsoo.ru/3966¢ca89

bubmuoreka [JOK
https://m.edsoo.ru/09d5a9bd

bu6mmoreka [{OK
https://m.edsoo.ru/2e3daeb0

bu6mmoreka [{OK
https://m.eds00.1ru/56226060

bubmuoreka [JOK
https://m.edsoo.ru/fb691387

bu6mmoreka [IOK
https://m.eds00.ru/93fb97d2



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/56226060
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/1faca1d1

36

37

38

39

40

41

42

43

44

45

Pemrenne 3a/1av pa3JIM4YHbIX TUIIOB

Perienue 3amau Pa3JINYHbIX TUIIOB

Cucremaruzanusa 1 0000IeHne
3HaHUM 110 TeMe " XMMHYESCKHUE
peakuun"

KoHnTtponbHas pabora 1o teme
"Xumuueckue peakun'

ITonoxxeHne HEMETALIOB B
[Tepuoanueckoit cucteme
XUMHUYECKHX djieMeHToB 1. 1.
MeneneeBa 1 0COOEHHOCTH
cTpoeHust ux aromoB. duznyeckue
CBOMCTBA HEMETAJIJIOB

AmloTponus HEMETaJuIoB (Ha
npuMepe KUCIopoa, cepsl, pocdopa
U yTiepoja)

Bomopon: nonydenue, pusnueckue u
XHUMUYECKHEe CBOWCTBA. [ HapuibI

["ajoreHbl: HaX0XIEHHE B IPUPOJE,
CrocoObl OyUYeHus!, PU3NYECKUE U
XMMHYECKHUE CBOMCTBA

I"anorenoBonoponasl. Baxnermue
KHCJIOPOJICOIEPKALLUE COSAMHEHMS
rajJloreHoB

JlabopaTopHble U IPOMBIIIIIICHHBIE
CIOCOOBI OTYUYEHUS TaJOTEHOB.
[IpuMeHeHre rajoreHoB 1 UX

01.12.2025

03.12.2025

05.12.2025

08.12.2025

10.12.2025

12.12.2025

15.12.2025

17.12.2025

19.12.2025

22.12.2025

bu6mmoreka [{OK
https://m.edsoo.ru/5a859d16

bu6nmoreka [JOK
https://m.edsoo.ru/5afa265d

bu6mmorexa [IOK
https://m.edsoo.ru/c161eb85

bu6mmoreka [IOK
https://m.edsoo.ru/a8a0a930

bu6nuoreka [JOK
https://m.edsoo.ru/8ca2dcad

bu6nuoreka [JOK
https://m.edsoo.ru/ef92c¢91¢

bu6mmoreka [IOK
https://m.edsoo.ru/0aa8{613

bu6mmoreka [{OK
https://m.edsoo.ru/4e223795

bu6nuorexka [JOK
https://m.edsoo.ru/6b3255e6

bu6nmoreka [JOK
https://m.edsoo.ru/6971aca4d



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5a859d16

46

47

48

49

50

51

52

53

54

COEIMHEHUN

[TpakTuyeckas pabora Ne 4.
Pemenue skcriepuMeHTaIbHBIX 3a1a4
o teme "["aorensr"

Kucnopon: nabopatopHsie u
MIPOMBIIIJICHHBIE CTIOCOOBI
noNydeHusi, GU3NIECKUe U
XUMUYecKre cBoMcTBa. O30H.
[IpumeHeHune KUCIopoaa U 030Ha

OKcUIBI ¥ IEPOKCUTBI

Pemenne 3ala4 Pa3JIMYHbIX TUIIOB

Cepa: Hax0XJIeHUE B PUPOJIE,
CrocoObI ONMyUYeHUs!, PUINIECKUE U
XUMHUYECKUE CBOUCTBA

CepoBonopon, cybhuabt

Kucnopoaconepxamiye coeTMHEHUS
cepbl. OCOOCHHOCTH CBOWCTB CEPHOMN
KUCIIOTHI

[TpakTrueckas padota Ne 5.
Pemenne skcriepuMeHTaBHBIX 33024
o Teme "Cepa u e€ coeguHeHus "

A30T: HaX0XKJICHUE B TIPUPOJIC,
CHocoObI ONyUYeHUs!, PU3NYECKUE U
XUMHUYECKHE CBOIICTBA. AMMMAK,
HUTPUIBI

24.12.2025

26.12.2025

29.12.2025

09.01.2026

12.01.2026

14.01.2026

16.01.2026

19.01.2026

21.01.2026

bu6nuoreka [JOK
https://m.edsoo.ru/8b26fecd

bu6mmoreka [JOK
https://m.edsoo.ru/c8abc36a

bu6mmoreka [JOK
https://m.edsoo.ru/5¢8816a0

bubmuoreka [JOK
https://m.edsoo.ru/2b6d8b4b

bubmuoreka [JOK
https://m.edsoo.ru/46afacl 6

bu6nmoreka [JOK
https://m.edso0.ru/7¢875999

bu6nmoreka [JOK
https://m.edsoo.ru/8cfa2548

bu6mmorexa [IOK
https://m.edsoo.ru/0afb05e4

bu6nmuoreka [JOK
https://m.edsoo.ru/badd2255



https://m.edsoo.ru/badd2255
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/8b26fecd

55

56

57

58

59

60

61

62

63

Kucnopoacoaepxariue coe suHEHNS
a3zota. OcoOOEHHOCTH CBOWCTB
a30THOU KHUCJIOTHI

IIpumeHeHue a3oTa U ero
coeMHeHUI. A30THbIE y100peHus
dochop: HaxOkKACHHUE B IPUPO/IE,
CrocoObl OMyUYeHus!, PU3NIECKUE U
XHUMHUYECKHe cBoicTBa. Docuabl u
dochun

Oxkcubl hocdopa,
dochopcoaepxkamue kucaoTel. Conu
dhochopHON KHCIOTHI

[Tpumenenue dpocdopa u ero
coequaenuii. @ochopHbIe
yaoOpeHus

[TpakTuyeckas padora Ne 6.
Permenue skcriepuMeHTaIbHBIX 3a/1a4
no Teme "A30T u ocdop u ux
coenuHeHus"

VYraeposa: HaXoXJIeHUe B IPUPOJIE,
AJTOTPOIIHBIE MOAU(UKAILINY;
buznyecKkue 1 XUMUIECKHe
CBOIICTBa, MPUMEHEHHE

Oxkcua yrinepona(Il), okenn
yrinepona(lV), yroneHas Kuciora u
e€ conu

Pemenne 3a1a4 pas3sIMYHbIX TUIIOB

23.01.2026

26.01.2026

28.01.2026

30.01.2026

02.02.2026

04.02.2026

06.02.2026

09.02.2026

11.02.2026

bu6mmorexa [{OK
https://m.edsoo.ru/e2965afe

bubmuoreka [JOK
https://m.edsoo.ru/129£5059

bu6mmorexa [IOK
https://m.edsoo.ru/9a6b43ec

bu6mmoreka [{OK
https://m.edsoo.ru/c7a2d429

bu6nuoreka [JOK
https://m.edsoo.ru/a218070a

bu6nmoreka [JOK
https://m.edsoo.ru/8175ac3f

bu6mmoreka [IOK
https://m.edsoo.ru/1eb19f9e

bu6mmoreka [IOK
https://m.edsoo.ru/dbas58adf

bu6mmoreka [{OK
https://m.edso00.ru/6029b609



https://m.edsoo.ru/6029b609
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/e2965afe

64

65

66

67

68

69

70

71

72

73

74

Kpemuuii: Haxo1eHHe B IPUPOJIE,
CHocoObl OyYeHus!, PU3NYECKUE U
XUMUYECKHE CBOKCTBA

Oxcupn kpemuusi(1V), kpeMHueBas
KHCJI0Ta, CUJINKATHI

[TpuMeHeHHEe KpeMHUS U €ro
coenuHenuil. CTekio, ero
IIOJTyY€HUE, BUIBI CTEKJIA

Pemenue 3amau Ppa3JINYHbIX TUIIOB

Cucremaruzanys u 00001eHne
3HaHuit mo teme "Hemeraminr"

KonTponbhas pabota no teme
"Hemetansr"

AHayu3 pe3ysIbTaToB KOHTPOJIbHOU
paboThI, KOPPEKIIUS OITUOOK

ITostokeHUEe METAIITIOB B
[Tepuoanueckoii cucreme
XUMHYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOECHHS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METAaILJIOB

OO6mue ¢puznueckre CBOMCTBA
MeTauioB. [IpuMeHeHne MeTauioB B
OBITY U TEXHUKE

Cnnasel MetamioB. Kopposus
METaJUIOB

Perienue 3amau Pa3JINYHbIX TUIIOB

13.02.2026

16.02.2026

18.02.2026

20.02.2026

23.02.2026

25.02.2026

27.02.2026

02.03.2026

04.03.2026

06.03.2026

bu6mmorexa [{OK
https://m.edsoo.ru/143558ab

bubmuoreka [JOK
https://m.edsoo.ru/3170e7b1

bu6mmorexa [IOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb

bu6mmorexa [{OK
https://m.edsoo0.ru/b624{801

bu6mmorexa [IOK
https://m.edsoo.ru/6e864db5

bu6nuoreka [JOK
https://m.edsoo.ru/d0484c¢76

bu6nmoreka [JOK
https://m.edsoo.ru/2b7¢9510

bu6mmoreka [{OK
https://m.eds00.ru/9839¢c16¢

bu6mmoreka [{OK
https://m.edsoo.ru/51dac9d3

bu6nuoreka [JOK
https://m.edsoo.ru/42b872e3

bu6mmoreka [IOK



https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/143558ab

75

76

77

78

79

80

81

DNEKTPOXUMHUYECKUN Psift
HanpspkeHui meraios. Oomiue
CIOCOOBI MOJYYEHUSI METAJIJIOB

OO011ast XapakTepUCTHKA METAJIJIOB
[A-rpynns [lepuoanueckoii
CUCTEMBI XMMHYECKUX JIEMEHTOB.
Hatpuit u xanuii: noiry4eHue,
¢du3nueckre 1 XUMUYECKHUE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEUIECTB U UX COEANHEHUN

OO011ast XapakTepUCTHKA METAJIJIOB
[TA-rpynmsl [Tepuoanyueckoit
CHUCTEMBl XMMUYECKHX 3JIEMEHTOB.
Marnuii 1 KaJapIuii: OJIy4YeHue,
bu3nueckre 1 XUMUYECKHUE
CBOWCTBA, IPUMEHEHHE MTPOCTHIX
BEUIECTB U UX COCANHEHUN
JKécTkocTh BOBI U CHIOCOOEI €€
yCTpaHEHUs

AIOMUHUI: TIOJy4YEHHE,
¢du3nUecKkre 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHUE
AmMpoTepHbIe CBOICTBa OKCHIA U
TUIPOKCU/IA ATTFOMUHUS,
TUIPOKCOKOMIIJIEKCHI aJTFOMUHUS, UX
IIPUMEHEHNE

Perienue 3amau Pa3JINYHbIX TUIIOB

09.03.2026

11.03.2026

13.03.2026

16.03.2026

18.03.2026

20.03.2026

23.03.2026

25.03.2026

https://m.edsoo.ru/e3de37b6

bu6nuoreka [JOK
https://m.edsoo.ru/94eb377a

bu6mmorexa [IOK
https://m.edsoo.ru/e12¢26b3

bu6mmoreka [JOK
https://m.edsoo.ru/7¢3e49c0

bu6mmoreka [{OK
https://m.edsoo.ru/c74bfae9

bu6nuoreka [JOK
https://m.edsoo.ru/0e79b266

bubmmoreka [JOK
https://m.edsoo.ru/5d12d318



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e3de37b6

82

83

84

85

86

87

88

89

[TpakTuueckas padorta Ne 7.
Pemrenue skcriepuMeHTaIBHBIX 33724
1o TeMe "MeTaibl riIaBHbIX
noarpymm"

OO01mas XxapakTepuCTHKa METAJIOB
no6ouHbIX oarpymi (b-rpymm)
[Tepuoanueckoit cuCTEMbI
XUMHYECKHX 3JIEMEHTOB

dusnueckre U XUMHUYECKUE
CBOMCTBa XpOMa U €ro COCIMHEHUH,
UX IPUMEHEHUE

Baxnerive coelMHEHUsI MapraHiia.
[TepmaHraHaT Kaaus, €ro
OKHCJIUTENLHBIE CBOMCTBA

DuU3n4EeCKUEe U XMMUYECKHE
CBOIMCTBA JK€JI€3a U €ro COCINHEHUMN.
[TosrydyeHne 1 IPUMEHEHHE CIIIIABOB
xKenesa

dusnyeckue U XUMHUUECKHE
CBOMCTBA MEJIU U €€ COSIMHECHUM, UX
MpUMEHEHNE

du3nyeckue U XUMHYECKHUE
CBOMCTBA IMHKA U €r0 COSIMHEHUH,
UX IPUMEHEHHUE.
['uIpoKCOKOMITTIEKCHI IUHKA
[TpakTuueckas padota Ne 8.
Pemienune skcnepuMeHTAIbHBIX 3a7a4
o TemMe "MeTaabl TOOOYHEIX
noarpymnm"

27.03.2026

06.04.2026

08.04.2026

10.04.2026

13.04.2026

15.04.2026

17.04.2026

20.04.2026

bub6mmoreka [IOK
https://m.edsoo.ru/27a4af43

bubmuoreka [JOK
https://m.edsoo.ru/610d7431

bu6nmoreka [JOK
https://m.edsoo.ru/9911bef3

bu6mmoreka [IOK
https://m.eds00.ru/039d69c8

bu6nuoreka [JOK
https://m.edsoo.ru/1b7{8741

bu6nuoreka [JOK
https://m.edsoo.ru/2bc0f954

bu6mmoreka [{OK
https://m.edsoo.ru/b1f2beal

bu6mmoreka [IOK
https://m.edsoo.ru/a6e352¢a



https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/27a4af43

90

91

92

93

94

95

96

97

98

99

100

Pemrenne 3a/1av pa3JIM4YHbIX TUIIOB

O00011eHrEe U CUCTEMAaTU3ALINS
W3YYEHHOTO MaTepHalia 1o TemMe
"MeTtaier"

KonTponbHas pabota no teme
"Metanist"

AHanu3 pe3yiabTaToB KOHTPOJIBHOU
paboThI, KOPPEKILHS OINOOK

Posb xumuu B obecrieyeHuH
YCTOWYHBOTO Pa3BUTHUS
yenoBedecTBa. [loHsTHE O HAyYHBIX
METOJIaX UCCIIEeIOBAaHUS BEIIECTB

HaydHble MPUHIIMITE OPTaHU3AIHH
XUMHYECKOTO MMPOU3BOJICTBA.
[TpoMmbIiieHHBIE CLIOCOObI
MOJTyYEHUs] BaXKHEHUIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaIOIIEH Cpebl U €ro
MOCJIC/ICTBUS

XuUMHS ¥ 310pOBbE YEITOBEKA.
JlexapcTBeHHbBIE CpeACTBA
Xumus nmuiy. Pois XuMuu B
o0ecrieueHun MUIIEBOMI
0e30macHOCTH

Kocmernueckue u napromepHbie

cpenctsa. beiToBas xumus

Xumus B CTPOUTCIIBCTBE.

22.04.2026

24.04.2026

27.04.2026

29.04.2026

04.05.2026

06.05.2026

11.05.2026

13.05.2026

15.05.2026

18.05.2026

bu6mmoreka [{OK
https://m.edsoo.ru/a8b83d83

bu6mmoreka [IOK
https://m.edsoo.ru/e91fe975

bu6nuoreka [JOK
https://m.edsoo.ru/83f63ea3

bu6nmoreka [JOK
https://m.edsoo.ru/9ebff2fd

bu6mmorexa [IOK
https://m.edsoo.ru/080fe 10

bub6mmoreka [IOK
https://m.edsoo.ru/2e45a44f

bu6nuoreka [JOK
https://m.edsoo.ru/9f11bf51

bu6mmoreka [JOK
https://m.edsoo.ru/a6552721

bu6mmoreka [{OK
https://m.edsoo.ru/1f7b5bd2

bu6nuoreka [JOK
https://m.edsoo.ru/da42d5a9

bu6mmoreka [IOK



https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/a8b83d83

Baxxneiime cTpouTeNbHBIE U
KOHCTPYKIMOHHBIE MATEPHAIIBI

XuMHS B CEIILCKOM XO3SMCTBE.
101 Opranuueckne 1 MUHEPAIIbHBIE

yaoOpeHus

Cucremaruzanusa 1 00001eHne

3HAHUU I10 TEME

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

102

20.05.2026

22.05.2026

23.05.2026

https://m.eds00.ru/61¢69003

bu6nuoreka [JOK
https://m.edsoo.ru/fd39587d

bu6mmoreka [{OK
https://m.eds00.ru/db979¢70



https://m.edsoo.ru/db979c70
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/61e69003




IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOTPAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon

NpoBePsIEeMOro
TpeOOBaHUS

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM pe3yJibTaTaM
OCBOCHMS OCHOBHON 00pa30BaTe/IbHOM NMPOIrPaMMBbI CpPeIHero
o0uiero oopazoBaHus

Brnanenue cucremoil XMMUYECKUX 3HAHHM, KOTOpask BKIKOYAET:

OCHOBOTIOJIAraolue MOHATUS (XMMHUUECKHUH AJIEMEHT, aTOM, U30TOIIbI,
JJNIEKTPOHHAsT 00O0JI0YKAa aroma, S-, p-, d-dIEKTPOHHBIE OpOUTAIN
aTOMOB, OCHOBHOE U BO30YKAEHHOE COCTOSIHHE aTOMa, NOH, MOJIEKYJIa,
BAJIGHTHOCTh,  JJIGKTPOOTPUIIATEILHOCTh,  CTENEHb  OKUCIIEHUS,
XUMHUYECKas CBS3b (O- M T-CBsI3b, KpaTHBIC CBSI3M), THOpUAM3AINSL
aTOMHBIX OpOuTaneil, KpucTajuiMueckas pemeéTka, MOjb, MOJIIpHas
Macca, MOJSIPHBIH 00BEM, MOJIIpHAs KOHIIGHTpALUs, pPacTBOPHI
(MCTUHHBIE, TUCTIEPCHBIE CHUCTEMBbI), KPUCTAIJIOTHAPATHI, YTIEPOAHbII
ckener, (yHKIMOHAJIbHAS TpyIIa, pajuKall, H30MEphl, CTPYKTypHas
dbopmyna, wu3zomepus (CTpyKTypHas, TreomeTpuyeckas  (umc-,
TPAHCHU30MEPHSI), TOMOJOTHYECKUM PAJl, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCIIOPOJI- ¥ a30TCOJEPIKAIINE COSTUHEHUS, OMOTOTUYECKN aKTHUBHBIE
BemecTBa  (YIJ€BOABI, KUPBI, OCJIKH), MOHOMEp, IMOJIUMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS, KPEKHUHT,
puUbOPMUHT,  THUMNBl  XUMHUYECKMX  peakuuid  (OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIC, IK30- U JIHJAOTEPMHUYECKHE, PEAKIIMH HOHHOTO
oOMeHa, TOMO- U TeTepOoreHHble, OOpaTHUMble U HeoOpaTHMBbIE),
pacTBOp,  DJEKTPOJUTBI,  HEAIEKTPOJUTHI,  DJIEKTPOIUTHYECKAsS
JUCCOIIMAITUS, CTENEHb AMCCOLMALUU, OKHCIUTENIb, BOCCTAHOBUTEID,
JJEKTPOJIN3,  CKOPOCTh  XUMHUYECKOM  pEeakUuuu, XUMHUYECKOe
paBHOBECHE)

TEOpUU U 3aKOHBI (TEOpPUS XMMHUYECKOTO CTPOCHHSI OPTraHUYEeCKHX
BemecTB A.M. byTiepoBa, Teopus ANEKTPOTUTUYECKON TUCCOUMAINH,
[Mepuoanueckwii 3akon [[.1. MenneneeBa, 3aKOH COXpaHEHUSI MACCHI),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUH, MHUPOBO33PEHUECKUE
3HaHUS, JeKAallUe B OCHOBE MOHUMAHUS TPUYMHHOCTA U CUCTEMHOCTH
XUMUYECKUX SIBJICHUU, COBPEMEHHBIE MPEACTaBICHUS O CTPOCHUU
BEIIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJICKYJISIPHOM YPOBHSIX
MIpEACTABICHUS 0 MEeXaHU3Max XUMHUYECKUX peakiuii,

TEPMOJUHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTAX nux



1.4

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

(baI(TOJIOFI/I‘-ICCKI/Ie CBCIACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYUYCHUHU U
0e30IacHOM HCIIOJIb30BaHHUH BaKHEHIIINX HEOPTaHUYCCKUX n
OpraHu4YC€CKUX BCUICCTB B 6BITy u HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH

YeJI0BEKa

o0Imye Hay4YHbIe TPUHIMITEI XUMHYECKOTO TIPOU3BOCTBA (Ha TIpUMepe
MIPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHUaKa, METaHoja, NnepepaboTKu
He(TH)

CchopMupoBaHHOCTh YMEHUH BBISABIIATD:

XapakTepHble NPU3HAKKM U B3aUMOCBSI3b H3YUYEHHBIX MOHSTHUH,
MPUMEHSATH COOTBETCTBYIOIIUE MOHATHS MPU ONMHCAHUN CTPOCHUS H
CBOMCTB HEOPraHMYECKUX U OPraHMYEeCKUX BELIECTB M  UX
MpEBpAILICHUI

B3aUMOCBS3b XUMUYECKUX 3HAHUU C TMOHATUSIMU U TIPEICTABICHUSIMHU
JOPYTUX TIPEeaMETOB sl 00Jiee OCO3HAHHOTO TOHUMAaHUS U O0BSICHEHUS

CYIIHOCTH MaTEPHAIIBHOTO €IMHCTBA MHUPA
ChopmrpoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

HAauMMCHOBAHUA XHMHUYCCKHX COG,Z[I/IHGHI/II\/'I MCKIAYHAPOAHOI'0 COr03a
TeOpeTquCKOﬁ n HpHKHa)IHOﬁ XUMHU W TpPHUBUAJIBHBIC Ha3BaAHHA
BCIICCTB, OTHOCAINUXCA K H3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPTraHNUYCCKUX COG,Z[I/IHGHI/Iﬁ

XMMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUS (OPMYJ HEOPraHMYECKHX
BEUIECTB,  MOJEKYJSIPHBIX M  CTPYKTYpHbIX  (pa3BEPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPTaHUIECKHUX BEIIECTB
CdopMUpOBaHHOCTH YMEHHSI KJIaCCU(PUIIUPOBATH:

HEOPTraHN4YCCKUC BCIICCTBA, CAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHHUA U

KpUTEPUU I KJIACCU(PUKALUU U3yYaeMbIX XUMHUYECKUX 00BEKTOB

OpraHu4€CKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHUA U

KpUTEPUU I KIIAaCCU(PUKALUU U3y4aeMbIX XUMHUYECKUX 00BEKTOB

M0 PA3IMYHBIM MPU3HAKAM (YHCITy ¥ COCTaBY PEarnpyrolinX BEIIECTB,
TEIVIOBOMY dJ(PQEeKTy peakiu, H3MEHEHHIO CTENeHEeH OKHCIIeHUs
3JIEMEHTOB, OOPATUMOCTU PEAKIIMH, YIACTHIO KaTalu3aTopa)

ChopmupoBaHHOCTH YMEHHSI XapaKTEPU30BATh FJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSSHUHM) M HOHOB
XUMHUYECKUX 3MeMeHTOB | — 4 mepuomoB Ilepuonndeckoii crcTeMbl
JI.1. MenneneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCIIOJIb3YsI TIOHITUS

S-, p-, d-3NEKTPOHHBIEC OPOUTAIH, SHEPTETUYECKUE YPOBHU



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

CopMUpOBaHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH U3MECHECHHS
CBOMCTB XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMH COSAMHEHUU TIO

nepuoaaM U rpynmnam

ChopMupoBaHHOCT, YMEHHUSI COCTaBISTh YpPAaBHEHUS XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

OKHCJIHNTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ nocpeaACTBOM

COCTaBJICHUsI SJIEKTPOHHOTO OajlaHca ATUX peaKIui

YpaBHEHMsI pPEaKIMH pa3IUYHbIX THUIIOB; TOJHBIE U COKpAllEHHBIE
yYpaBHEHMs peaKUuii HOHHOTO OOMEHa, YUMTHIBas YCJOBHUS, IpH
KOTOPBIX 3TH PEAKLUHU UIYT 1O KOHLA

peakiuii TUAPOJIN3a, peakiuil KOMIUIEKCOOOpa3oBaHus (Ha NpHMepe

THAPOKCOKOMILICKCOB IMHKA U aJ'IIOMI/IHI/IH)
C(l)OpMI/IpOBaHHOCTL YMCHUA MOATBCPIKAATH!:

Ha KOHKPCTHBIX IIpUMEpax XapakKTep 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTH OpPraHu4YCCKUx COG,Z[I/IHGHI/II;'I OT KpaTHOCTH U THIIA
KOBAJICHTHOM CBS3HU (G— u T[—CB$[3I/I), B3aMMHOI'O BJIMSIHHUSA aTOMOB H
rpynil aToOMOB B MOJICKYJIAX, 4 TAKXKE OT oco0eHHOCTEH pcam3annu

PA3TUYHBIX MEXAaHHU3MOB IIPOTCKAHUA peaKI_[I/Iﬁ

XapaKTCPHBIC XHUMHUUYCCKHUC CBOMCTBaA BCIICCTB COOTBCTCTBYHOIIUMU

SKCIIEPUMEHTAMU U 3aMUCSMU YPaBHEHUI XUMUYECKUX PeaKIuil

ChopMupoBaHHOCTh YMEHUS XapaKTEpU30BaTh COCTaB M BaKHEHIINE
CBOMCTBAa BELIECTB, NMPHHAUICKALIMX K ONPENEIEHHBIM KilaccaMm U
rpynnaM COEIUHEHHH (MpocThle BEUIeCTBAa, OKCHJIbI, THIPOKCHUIBI,
COJIM; YTJIEBOOPO/Ibl, MPOCThIE 3(PUPBI, COUPTHI, (PEHOIIBI, aTTbAETHIBL,
KETOHBI, KapOOHOBBIE KHCIOTHI, CIIOKHbBIE d(QUPHI, KUPbI, YIIEBOJBI,

aMUHBI, aMUHOKHUCJIOTHI, OCIIKH)

ChopmHupoBaHHOCT, YMEHHUS MPOBOAUTH PACUETHl MO XUMHUYECKUM
dbopMysiaM U YpaBHCHHSIM XUMHUYECKUX PEaKIUi C UCTOIb30BAHUEM

(bHSH‘lCCKHX BCJINYHH:

Maccel (00BEMa, KOJIMYECTBA BEILECTBA) MPOAYKTAa PEAKIUH, €CIU
OJTHO M3 MCXOHBIX BELIECTB JAaHO B BHUJE PAacTBOpa C ONpPEeNEHHON
MacCOBOM [10JIEM pPAacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE

(umeeT npumMecH)

MaccoBOW MM 00BEMHOM J10JM, BBIXO1A MPOAYKTA PEAKIIMU
TEIUIOBOTO (P deKTa peaKIuii

00BEMHBIX OTHOIICHUH ra3oB

0 HAXOXKICHUIO XUMUIECKOM (DOPMYITBI BEIIeCTBA



11

12

13

14

15

Brnanenue cucremoil 3HaHH O METOJAaX HAYYHOIO MO3HAHMS SIBJICHUI
MPUPOJBI, HCIOJNb3YEMBIX B €CTECTBEHHBIX HayKaX U YyMEHHE
MPUMEHATh ATH 3HAHUA TIPH SKCIEPUMEHTAIBHOM HCCIEAOBAHUHN
BEIIECTB U I OOBSICHEHNS XUMHUYECKUX SIBJICHUN, HUMEIOIINX MECTO B
MPUPOJIE, TMPAKTUICCKON EITEIHHOCTH YeJIOBeKa M B TIOBCEIHEBHOM

KHU3HU

ChopmupoBaHHOCT, YMEHHUSI TMPUMEHATH (KCIIOJIb30BaTh) 3HAHHUS O
COCTaBe M CBOWCTBAaxX BEUIECTB JJISi SKCIIEPUMEHTAIBLHOM MPOBEPKHU
TUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH IPOTEKAHUS XUMHYECKHX
peakuuii ¥ TPOTHO3UPOBAHMSI BO3MOXKHOCTEH HX OCYLIECTBIICHUS;
CHCTEMHBIE XUMUYECKHE 3HAHUS I OOBSCHEHHS U MPOTHO3UPOBAHUS
SIBIICHUH, MMEIOIIUX ECTECTBEHHOHAYUHYIO MPUPOAY; AN HPUHATHUS

Ir'paMOTHBIX pemeHHﬁ np06neM B CUTyalluAX, CBA3AHHBIX C XUMHEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATH U NMPOBOAUTH XUMHUUECKUI
OKCTIIEPUMEHT (TOJyYeHWE W HM3YyYCHHE CBOWCTB HEOPTAHHMYECKUX M
OpraHn4eCKUX BCUICCTB, KAYCCTBCHHBLIC PCAKIHUU YIJICBOAOPOJ0B
Pa3INYHBIX KJIACCOB U KUCIOPOACOIEPKAIMX OPIraHUIECKIX BEIECTB,
pelieHre  JKCHEPUMEHTAJIBHBIX  3aJad [0  Paclo3HaBaHMIO
HEOPraHWYeCKUX U OPraHMYECKHX BEIIECTB) C COONIIOACHUEM IPAaBUII
OesomacHoro oOpalleHus C  BewlecTBaMM U JabOpaTOPHBIM
obopyaoBaHueM; (GpopMyIupoBaTh LEIH UCCIEAOBAHUS; MPEICTABIATh
B Pa3NMYHON (opMe pe3ynabTaThl IKCIIEPUMEHTa, aHAJIU3UPOBATH H

OLCHUBATh UX NOCTOBCPHOCTH

ChopMUpOBaHHOCTb yMEHHsl OCYILECTBIIATh  IieJICHANpPaBIECHHBIN
MOUCK XUMHUYECKON MHPOPMAIIMHU B Pa3IMYHBIX UCTOYHUKAX (HAaydHas
U ydyeOHO-Hay4Has JIUTepaTypa, CpeAcTBa MaccoBOM MH(pOpMaIuH,
ceTb MIHTepHET U Jpyrue), KpUTUYECKU aHAJIU3UPOBATH XUMHUYECKYIO
uHpOpMalHIo, epepadbaThiBaTh €€ U HCIOIb30BaTh B COOTBETCTBUH C

MMOCTaBJICHHOW YyueOHOM 3a1aueit

ChopmupoBaHHOCT, yMEHHS MPOTHO3MPOBATh, AHAIM3UPOBATH U
OIICHMBATh MH(OPMAIIUIO C TIO3UIUK DKOJOTHYECKON OE30MacHOCTH
MOCJIEICTBUI OBITOBOM M MTPOU3BOJCTBEHHOMN NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOM ¢ TMepepaboTKON BemecTB; CHOPMUPOBAHHOCTh YMEHUI
OCO3HaBaTh OIMACHOCTh BO3JCWCTBHUS HA KUBBIE OPraHU3MBI
ONPEACIEHHBIX BEIIECTB, MOHMUMAs CMBICI TOKa3aTeas NPEeAEIbHON
JOMYCTUMOW KOHIIGHTpAIlMK, W TOSICHATh Ha IPUMEpPaX CIOCOObI
YMEHBUIEHUSI W MPEIOTBPALICHUS HX BPEIHOIO BO3JACHUCTBUS HaA

OpraHu3M 4€JIOBCKa



HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
O XUMHNH

Kon IIpoBepsieMblii JJIEMEHT COAEePKAHUSA

1 Teoperuueckre OCHOBBI XUMHU

Crpoenue BemectBa. CoBpeMeHHasi MOZIeNIb CTPOEHHUs aToMa. Pacnpesenenue
9JIEKTPOHOB IO BJHEPreTHYeckuM ypoBHAM. Kiaccudukanms XuUMHYECKHX
1.1 anemMeHTOB. OCOOEHHOCTH CTPOCHUS YHEPTreTUYECKUX YPOBHEH aTOMOB (s-, p-,
d->nemenToB). OCHOBHOE M BO30YXKIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs

KOH(bI/Il"ypaI_II/IH aroMa. BaneHTHsle QJICKTPOHBI

[lepuonnueckas cucrtemMa xumudeckux daemeHToB J[.M. Menneneesa.
Ousnueckuil cmbica Ilepuoanueckoro 3akona .M. Menneneesa. IIpuunnsr u
1.2 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB DJJIEMEHTOB M HX COEJUHEHUH 110
nepuojaM M TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB INPOCTHIX
BELIECTB, BOJOPOIHBIX COCIUHEHHH, BBICIINX OKCHIIOB U THAPOKCUIOB
1.3 BanenTHOCTB. DnEeKTpOOTpULIATENBHOCTE. CTENEHb OKUCIEHUS
Bunel  xumuueckoil  cBA3M  (KOBaJIEHTHAs, HWOHHAs, METaJUIMYecKasd,
BOJIOPOJIHAsl) M  MeXaHuW3Mbl €€ oOpa3oBaHusA. MeXMOJIEKyIApHbIE
1.4 B3aUMOJCHCTBUA. BelecTBa MOJEKyIIPHOrO M HEMOJIEKYJISIPHOTO CTPOECHHUS.
Tunsl KpUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON pEeHIETKN

Xumuueckass — peakuus.  Krnaccupukanus — XUMUYECKMX — peakuuid B

= HEOPraHWYECKOM M OpraHUuYeCKON XMMHUU. 3aKOH COXPAHEHHS MaCChl BEIIIECTB
1.6 CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3UYHbIX (PaKTOPOB
1.7 TemnnoBsie 2 (heKThl XUMUYECKUX peakiuil. TepMoXuMHuecKue ypaBHEeHUs
18 OOparuMmble peakiuu. XUMUYeCKoe paBHOBecue. DakTOpbl, BIMAIONIME Ha
' cocrosiue xumuueckoro pasHosecus. [Ipunuun Jle [llarense
Onexrponutudeckas nauccoruanui. CuiabHble U cradbie snekTponuTsl. Cpena
1.9 BOJHBIX PACTBOPOB BEILUECTB: KHCIAs, HEWTpaibHas, ieaouHas. CTeneHb
Jucconanuu. Peakiimy HOHHOTO 0OMeHa
110 I'upponus coneit. MonHoe mnpousBeneHue BoJbl. BonopoaHblil mokazaresib
' (pH) pacTBopa
CrocoObl  BBIpaXKEHHSI  KOHIEHTPAlldd  pPacTBOPOB:  MaccoBask  JIOJIA
1.11 pacTBOPEHHOTO BEIECTBA, MOJISIpHAs KOHUEHTpamnus. HaceleHusle u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPHUMOCTD. Kpncrannomz[paTH

1.12 OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIC peakinu. [loBeieHre BEIecTB B cpeiax ¢



1.13

2.1

2.2

23

24

2.5

3.1

3.2

33

34

3.5

3.6

pa3HbIM 3HaUeHreM pH. MeToapl 3JIeKTpOHHOTO Oaianca
DIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH
OCHOBBI HEOPTraHUYECKON XUMUU

Knaccudukarus HEOPraHUYECKUX COEIMHEHUIA. Homenxknarypa

HCOPTraHNYCCKUX BCIICCTB

XUMUYECKHE CBOMCTBA BaXXHEHINIUX METAIIOB (HATpUUM, Kalmuil, KaJbIIHii,
MarHui, aJllOMUHUH, [UHK, XPOM, XKE€JIe30, MEllb) U MX coeauHeHui. OO0mue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

XUMUYECKHE CBONCTBA BaXKHEHIIMX HEMETAIOB (TajloOT€HOB, CEpbI, a30Ta,
dochopa, yriaepoma W KpEeMHHUS) W HX  COCIAMHCHUH  (OKCHUIOB,
KHCIIOPOJICO/IEPIKAIUX KUCIIOT, BOAOPOTIHBIX COSIMHEHMIA)

I'eneTnueckas CBsI3b HEOPTaHNYCCKUX BCIICCTB, MPUHAMJICKAIUX K

Pa3JIMIHBIM KJIaCCaM

###Par### nentudukanus Heoprannueckux coeqnHeHui. KauecTBeHHbIe

peakiy Ha HeOpraHMYECKHUE BEIIECTBA H NOHBI
OCHOBBI OPTraHUYECKON XUMUU

OCHOBHbBIE TIOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHS OpraHHYEeCKHX
coenunennit A.M. BytnepoBa. YTiepoIHbIi CKeJIeT OPraHM4eCKO MOJIEKYJIBI.
KpaTHOCTP XMMHYECKOW CBSI3U. S- M P-CBSA3U. sp3-, sp2-, sp-TUOpUAM3AIIAN
opOuTanei aToMOB yriieposia. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUUYECKOTO

CTPOCHUSA MOJICKY!I. I'omonoru. I'omonorudeckuit pAA. I/I30Mep1/15{ " U30MCEPLBI

[lonsiTie o  ¢yHkuMoHanbHOM rpymme. OpueHTauuoHHbIE  3(PQEeKTHI

3aMECTUTEIEN

[IpencraBnenue o kiaccupuKallMu OpraHUMYEcKUX BeriecTB. HomeHkmarypa
OpraHUYEeCKUX COCIUHEHUU (CHUCTeMaTHYecKas) W TPUBHAJIbHBIE Ha3BAHUS

BayKHEHIITNX HpeHCTaBHTeHCﬁ KJIaCCOB OPraHM4YCCKNX BCUICCTB

CBOOOTHOpAAMKANBHBIE W HMOHHBIA MEXaHU3Mbl peaknuu. I[loHATHE O

Hykseoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiiiea

AJIKaHBbI. XUMUYECKUE CBOICTBA AJIKAHOB: raJlOrT€EHUPOBAHHE,
JNETUIPUPOBAHUE, TEPMHUUYECKOE pPa3NIOKEHHE, KPEKUHI, H30MEpHU3alusl,
ropenue. Ilomyuenume ankanoB. [luknoankanpl. Cnenuduka CBOWCTB
LIMKJIOAJIKAaHOB C MaJlbIM pa3MepoM Iukia. Peakuuu mnpucOeUHEHUS U

PadUuKaJIbHOT'O 3aMCIICHUA

ATIKEHBI. XUMHU4YECKHE CBOMCTBA: peaxkuuu MIPUCOEIUHEHUSA
(rajoreHUpoBaHKE, THAPHUPOBAHME, THIPOraJOTeHUPOBAHUE, THIpATAINA),
TOpPEHUsI, OKUCJICHUs M ToiuMepu3anuu. [IpomsbleHHble U 1abopaTopHbIE

CTIOCOOBI TIOTYYEHUS ATKEHOB



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

AJikagueHbl. XMMUYECKHE CBOWMCTBA AJKAJUEHOB: PEAKIMU MPUCOCTUHECHUS
(rumpupoBaHMe, raJOreHUPOBaHUE), TOpPeHUsl U noiaumepuzauuu. [lomyyenue

aJIKaJIUEHOB

AJKUHBL. XHUMHUYECKUE CBOMCTBA: peakuuu IIPUCOEIUHEHUSA
(rasloreHupoBaHKE, THAPUPOBAHKE, THpATALMs, THIPOraJOreHHPOBaHUE) KaK
CIOCO0 TONYyYeHHs TOJIMMEPOB M JIPYTMX MOJE3HBIX NPOIYKTOB. Peakuuum
3amelneHus. ['opeHHe aneTuiaeHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOIO

IIaMCHU JJI1 CBAPKU U PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XHWMHUYECKHE CBOWCTBa O€H30JIa: PEAKIUH dSJICKTPOGUIHHOTO
3aMeleHus, MpHUCOeAUHEeHHs (TUIpUpOBaHHUe, TajoreHupoBaHue). Peakuus
roperusi. OCOOEHHOCTH XUMHUYECKUX CBOWCTB Toxnyousa. [lomyueHue Gensona.
Oco0OeHHOCTH XMMHMYECKHUX CBOWCTB cTHpona. llomumepusanust crupona.

Crioco0bl ToJTy4eHus! ¥ IPUMEHEHUE apOMaTUYECKHUX YTIEBOIOPOIOB

Cnouptel. [lpenenbHble OAHOATOMHBIE CIOHUPTHL. XHWMHUYECKHE CBOMCTBA!
B3aUMOJICMICTBME C HAaTpUeM KaK CIOcO0  YCTAaHOBIEHUS  HAJTIWYUS
FH,Z[pOKCOprnHLI, C FaJIOI‘eHOBOILOPOI[aMI/I KakK CHOCO6 HOJIy‘-IeHI/I}I
pacTBOpUTENICH, BHYTPH- M MEXKMOJEKYJsIpHas jerujapararus. Peakius
roperusi. [lomydeHne »TaHONA: peakius OpPOKEHUS TIIIOKO3BI, THIpATALUs
STUJICHA. OTWICHIVIMKOIb W TJHUIEPUH KakK MpPEJACTaBUTENIN MpPeaeTbHbIX

MHOTI'0AaTOMHBIX CITMPTOB

®eHoa. XUMHYECKHUE CBOMCTIBA (I)CHOJ'Ia (peaKI_II/II/I C HATpuCM, T'HJAPOKCUIOM

HaTpus, Opomom). [lonyuenue penona

Anbaeruipl. XUMUYECKUE CBOMCTBA MPEICNbHBIX allbJIETHI0B: THAPUPOBAHUE;
Ka4yeCTBCHHBIC PEAKIIMM Ha KapOOHWIBHYIO TPYIITy (peakius «cepeOpsHOTo
3epkana», B3aumonelctBue c¢ rugpokcupom  Meau  (II).  Ilomyuenue
MpeleibHbIX aJbJCTHAOB: OKHCIEHHE CIUPTOB, TUApATalus aleTusIeHa.
ALIETOH Kak TMpeACTaBUTENh KETOHOB. (OCOOCHHOCTH pPEaKIUU OKUCICHUS
aneToHa

KapOoHoBBIE KHCIOTBI. XUMHUYECKHE CBOMCTBA MPEIETHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XMMHYECKHX CBOMCTB MYpaBBHUHOM
kucnotbl. IlomydeHue mnpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE aJIKaHOB, aJIKCHOB, MEPBUYHBIX CIUPTOB, AJIbACTUIOB. BrIiciine

MPEACIIbHBIC U HECIIPEACIIBHBIC Kap6OHOBBIe KHCJIOTBI

Cnoxuple 3¢upel u kuppl. CrHocoObl TOJYyYEHHUS CJIOXKHBIX 3(PUPOB.
Obparumocts peakuuu stepudukanuu. [IpuMeHeHHe CIOXKHBIX S(PHUPOB B
MUIIEBONH W MapOrOMEpPHOW MPOMBINLIEHHOCTH. JXUpPBl Kak CII0XHBIC d(PHUpbI
TJIMIEpUHA M BBICIINX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBA YKHPOB:

TUAPUPOBAHUC, OKHUCIICHHUC. FI/I,Z[pOJ'II/IB, HJIIX OMBUICHHUEC, KHUPOB KakK croco0



3.15

3.16

3.17

3.18

3.19

3.20

4.1

4.2

4.3

MIPOMBIIIJIEHHOTO TOJYyYEHUs COJIeil BBICHIMX KapOOHOBBIX KHCJIOT. MbLId Kak

COJIM BBICIHIHNX Kap6OHOBBIX KHUCJIOT

XUMUYECKHE CBOMCTBA TIUIIOKO3BL: PEAaKIMH C Y4YaCTHEM CIUPTOBBIX H
QJIBJICTUIHOM TPYII ¥ MOJIOUHOKHCIIOE OpoxeHue. [IpumMeHenue riitokosbl, eé
3HaYEHUE B IKU3HEAEATEIBbHOCTH oOpraHusMa. Jlucaxapupasl: caxaposa,
ManbTO3a. BoccTaHaBimBamomue W HEBOCCTAaHABIMBAIOIIME IJUCAXAPHIBI.
I'mppomu3 nucaxapupos. Ilonmmcaxapuiel: kpaxmai, TiaukoreH. CTpoeHue
MaKpOMOJIEKYJl KpaxMmalsa, IVIMKOTe€Ha W LEeJUIIoNIo3bl. DU3nudecKue CBOMCTBA
KpaxMmaja UM LEJUII0J03bl. XHMHMYECKHE CBOWCTBA Kpaxmania: TUApPOIH3,
KAaueCTBEHHAasl peaknus C HOAOM. XHMHUYECKHE CBOWCTBA LEJUIIOJIO3BIL:
TUApOIN3, TOoNydyeHue 3(pupoB Lemonao3bl. [loHATHE 00 HCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK)

AMMHBI. AMUHBI KaK OpTaHUYECKUE OCHOBAHUS: PEAKIIMH C BOJOU, KHUCIOTaMH,
peakuus ropeHus. AHWIMH Kak IpPEJCTaBUTEIb apOMATHUYECKHUX aMHHOB.
XUMHYECKUE CBOWCTBA aHWJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHOM
BOJIOM, oOkucieHue. IlonydyeHne aMHMHOB QIKWJIMPOBAHHEM AaMMHAKA U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIEBOAOPOA0B

AMUHOKHUCIIOTBI U OCNKH. AMHUHOKHCIOTHI KaKk aM(OTEpHBIC OpTraHUYECKHE
coequHeHus. OCHOBHbIE aMUHOKHCIOTHI, oOpasyromue Oenku. XuMHYECKue
CBOMCTBa OEITKOB: TUIPOJIN3, JICHATYpAIUsl, KAUeCTBEHHBIC (IIBETHBIC) PEAKIINHI
Ha OenKu

CTpoeHre U CTPYKTypa MOJMMEPOB. 3aBUCUMOCTb CBOWCTB IOJUMEpPOB OT
cTpoeHus] MoyieKyJd. OCHOBHBIE CIOCOOBI MOJYYEHHUS BBICOKOMOJIEKYIISIPHBIX
COEIMHEHMI: peakIy NoJuMepU3aly 1 noaukonaeHcanuu. Kinaccudukanus

BOJIOKOH
###Par### nenTudukanys opraHMuecKuX coeAMHEHUM. Permenue
SKCTIEPUMEHTAJILHBIX 3a/1a4 Ha Paclo3HaBaHHE OPTaHMUECKUX BEIIECTB
['eneTnueckas cBsI3b MEXKY KJIaCCAMU OPTaHMYECKUX COCTUHECHUI

XuMus 1 )KU3Hb

XuMmusi B MoBceAHEBHOW xu3HU. [IpaBuna Oe3omacHOl pabOTHI C €IKUMH,
TOPIOYHMMH U TOKCUYHBIMH BEIIECTBAMHU, CPEICTBAMHU OBITOBON XUMHH

Xumusg U 300poBbe. XUMHSI B MEIMUIMHE. XUMHS U CEIbCKOE XO3SMCTBO.
XWMUA B TPOMBIIUICHHOCTH. XHUMHSI U SHEPreTUKA: MPUPOIHBIA U MOMYyTHBIN
He(TAHOU ra3bl, UX COCTaB U Hcmoib3oBaHue. CoctaB HedTH U €€ epepaboTka
(TIpUpOAHBIC UCTOYHHUKH YTIEBOAOPOIOB)

XUMUSA U IKOJOTHS. XMMHUYECKOE 3arpsA3HECHHE OKPYKAKOLIEH CpPEpl U €ro

nocaenctsus. OxpaHa ruzgpocgepsl, MouBbl, aTMOCdepsl, (GIopbl U (payHbI OT

XUMHYECKOT'O 3arpA3HCHUS. Hp06neMa OTXO0J0B H MMOOOYHBIX IIPpOAYKTOB.
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AJ'IBTepHaTI/IBHI)Ie HCTOYHHKU SHECPTHUU

OO01ue npeacTaBIeHUs] O MPOMBIIIIEHHBIX CIIOCO0aX MOTYYEHUS XUMHYECKHX
BELIECTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEpHOU KUCIOThI). UEpHas u
uBetHass  Metauryprus.  CTEKJI0 W CWIMKATHas  IPOMBIIUICHHOCTb.
[Ipombinennass  opranuudeckass xumus. CpIpb€  ANIE  OpPraHUYECKOM

HpOMLIIHJICHHOCTI/I
HH#Par##H# Tunbl pacy€THBIX 3a71a4

#iHPar#H##Pacu€Tsl Macchl BellecTBa Wil 00bEMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE MJIM 00BbEMY OJHOTO U3 YUACTBYIOIIUX B

peaKIMy BeIecTB
#iHPartH##PacuéTel TeruioBoro 3ddexra peakuuu

#H#HPar#Ht#Pacu€Tel 00BEMHBIX OTHOLICHUN Ta30B MPU XUMHUECKUX PEAKIIUAX
HiHPart#H##PacuéTsl Maccsl (00bEMa, KOIMYECTBA BEILIECTBA) MPOJLYKTOB
peaKIMu, eciii OJHO U3 BELIECTB JaHO B U30BITKE (MMEET NMPUMECH)

###Par###Pacuérel MmaccoBoi i 0OBEMHOM JOJTM BBIXOJIA TIPOYKTA PEAKITUN

OT TCOPCTUICCKU BO3SMOXKHOTO

###Par###Pacuérel maccel (00bEMa, KOJTMYECTBA BEIIECTBA) MTPOTyKTa
peaxiuy, eciiv OJJHO U3 BELIECTB JIaHO B BUJIE PACTBOPA C ONpPEAEIEHHON
MAacCOBOM J0JIe pacTBOPEHHOTO BEILIECTBA

H#HPar#H##Pacu€Tsl ¢ MCTIONb30BaHUEM MOHATHI «MaccoBast JOJIs», «MOJISIPHAS
KOHIIEHTpaLUs», KPACTBOPUMOCTbY

###Par###HaxoxxieHre MOeKyJIsIpHON (hOPMYJTbI OPTaHMYECKOTO BEIIECTBA
0 €r0 TUIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB,

WJIN 110 IIpOAYKTaM CropaHusa






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYHEHUKA

» Xumus, 10 xnacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxnronepHoe obiectBo «M3aarensctBo «lIpocBerienne»
» Xumus, 11 knacc/ I'abpuensa O.C., Octpoymon W.I'., Cnaakos C.A., JIEBkuH

A.H., Aktinonepnoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA
A.H.JIéskun, H.E. Ky3nenoa 3agaunuk o xumuu 10 kmacc
A.H.JIéskun, H.E. Ky3nenoa 3agaunuk 1o xumuu 11 knacc

Tematuueckue Tectol Pemry EI'D 2023 non penaknueit Jlooporuna O.10.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
https://www.youtube.com/watch?v=K-FPEOf bA

kanan TOM COM, Xumus npocro, PEmy EI'D BUBJIMOTEKA 10K



HUHTEPHET






