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HOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpamma 1O XUMHHM Ha YPOBHE CpEIHEro o0Omero oOpa3oBaHUs
pazpaborana Ha ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHMM K pe3yJbTaTaM OCBOCHUS
(benepaibHON 00pa30BaTeNbHOM MporpaMMbl cpenHero odmiero oopazoanusi(@OIT COO),
npencraBieHHbIX B DenepanbHOM rocynapcTBeHHOM oOpaszoBarenbHoM cTanaapte COO, ¢
yuérom KoHuenuuu mpenomaBaHusi y4eOHOTO MpeaMmeTa «XUMHUsS» B 00pa30BaTEIbHBIX
opranuzanusix Poccuiickoii ®enepanuu, peagu3yroUMX OCHOBHBbIE 00pa3oBaTelbHbIC
IpPOrpaMMbl, U OCHOBHBIX MOJOXKeHUU «CTpaTeruud pa3BUTHs BocmHUTaHus B Poccuiickoii
®denepanuu Ha niepuon 10 2025 roma» (Pacmopsikenue [IpaBurensctBa PO ot 29.05. 2015
No 996 - p.).

XvMHSI Ha YpOBHE YIUIYOJIEHHOTO HW3YYEHHS 3aHHUMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBaHusi yuaumxca 10-11 xmaccoB. M3yuenue npenmera,
peaiuzyeMoe B YCIOBMSIX JIU(D(PepeHIIMpOBaHHOr0, NPOPUIBHOIO O0Yy4YEHHs, NPU3BAHO
o0ecreunTh 0011e00pa30BaTENbHYI0 U OOUIEKYJbTYPHYIO MOATOTOBKY BBITYCKHHKOB
IIKOJIbI, HEOOXOAMMYIO I aJalnTallMd UX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM KU3HHU B
collMyMe, a TaKxKe IUId MPOJOJDKEHHs OOydeHHUs B OpraHU3alusx MNpoQecCHOHAIBHOIO
o0pa3oBaHuUsl, B KOTOPBIX XUMHUS SIBJISIETCSI OJTHON U3 IPUOPUTETHBIX JUCITUTUIMH.

B mnporpamme mo XMMHHM Ha3HAuY€HHUE MpeaMeTa «XUMHUSD» MOIy4aeT MOAPOOHYIO
MHTEPIIPETALNIO0 B COOTBETCTBUU C OCHOBomojararomumu nonoxenusmu @I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIeH, COJIepKaHUsl, pe3yJbTaTOB OOy4YeHHs M TpeOOBaHUH K
YPOBHIO TOArOTOBKH BBINTYCKHUKOB. CBHUAETEIBCTBOM TOMY SIBJISIOTCS CIEAYIOIINE
BBITIOJIHSIEMbBIE TTPOTPAMMOi IO XUMUU () YHKIIUH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peanu3auus KOTOpoll o0O0ecrneynuBaeT MOJyYeHUe
MPEJCTABICHUS] O WEJAX, COJEpXKaHWUU, OOIIeH cTpareruu OOy4YeHUsl, BOCHUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU IMpEAMETa, U3y4yaeMOIr'o B paMKaX KOHKPETHOI'O
npodus;

e OpraHM3alMOHHO-IJIAHUPYIOLAsA, KOTOPAsi MPEeyCMaTPUBAET ONPEACIICHAE: IPUHLIUIIOB
CTPYKTYPUPOBAHMSI U  MOCJIEIOBATEIbHOCTH HW3Y4YEHUsT Yy4yeOHOro wmarepuarna,
KOJIMYECTBEHHBIX U KAUYECTBEHHBIX €r0 XapaKTEPUCTUK; MOAXO0J0B K (OPMHPOBAHHUIO
COJIEp’KaTeIbHOM OCHOBBI KOHTPOJII W OLIGHKHM OOpa30BaTENbHBIX JAOCTHKEHHIM
oOyJaromuxcsi B paMKax MTOTOBOH aTTecTaliid B (popMe €IUHOTO TOCyIapCTBEHHOIO
9K3aME€Ha N0 XUMHHU.

[Iporpamma aJist yriryOJI€HHOTO U3YYEHUSI XUMUH:

e YCTaHABIMBAET WHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 00A3aTENbHOE ISl U3YUCHUS
B paMKax OTAENbHBIX  MNpoduied, MpeaycMaTpuBaeT  paclpelesieHue U
CTPYKTYpUPOBAaHUE €ro MO KJaccaM, OCHOBHBIM COJEpKaTeNIbHBIM JIMHUAM/pa3einaM
Kypca,

e JIaéT MpPUMEPHOE paclpesiesieHue Y4eOHOro BPEMEHHU, PEKOMEHAYEMOI0 NIl U3y4YeHUs
OTJIETIbHBIX TEM;

e TIIpenjaraeT MNPUMEPHYIO TIOCIEAOBATEIBHOCTh H3yYeHHUS Y4YeOHOro marepuaia cC
Y4ETOM JIOTUKH MOCTPOCHHUSI Kypca, BHYTPUIPEIMETHBIX U MEXKIIPEAMETHBIX CBS3EH;



e JAa€T METOOUYECKYI0 MHTEpPIpETANUI0 IeJed W 3aJad M3y4YeHHs MpeaMeTa Ha
yIIyOJEHHOM YpPOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHCTEME CPEIHETO
oO1ero o0pa3oBaHUs, COJIEPKATEIILHON XapaKTEPUCTUKHU TUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM MpPOrpaMMbl CpPEIHEro 00IIero oOpa3oBaHMS
(JIMYHOCTHBIX, METAMPEIMETHBIX, MPEAMETHBIX), a TaKKe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TI0O3HABATENbHBIX JCHCTBUI 00ydYalomerocs IO OCBOCHHIO COACpPKaHHUS
MpeaMeTa.

[lo BceM Ha3BaHHBIM TO3UIUSAM B TMporpaMmMe MO XHMHH MPeaycCMOTpeHa
PEEeMCTBEHHOCTh C OOYY€HMEM XHMHUHM Ha YPOBHE OCHOBHOIO 001ero oOpa3oBaHus. 3a
npeje’aaMyd  YCTAHOBJICHHOW MPOrpaMMoOM MO XHUMHHM 00si3aTelbHOW (MHBapUaHTHOMN)
COCTABJISIIOLIEH coJepkKaHUsl ydeOHOro mnpeaMeTra «XHMHsD» OCTaETCsi BO3MOKHOCTh
BBIOOpA €ro0 BapUaTUBHOM COCTABJISIONIEH, KOTOPasi JOJKHA ONPEIETATHCA B COOTBETCTBUU
C HaIpaBJICHHEM KOHKPETHOTO Mpoduiis 00ydeHusl.

B coorBercTtBUM c koHUentyaidbHbIMUA mNojoxeHussMu OI'OC COO o Ha3HaueHUU
MpeaMeToB 0a30BOro M yriiyOJI€HHOTO YypoBHEH B cucteMe audQepeHIInpOBaHHOTO
0o0y4yeHHUsI Ha ypOBHE CPEIHEr0o OO0IIero oOpa3oBaHMsI XHMMHS Ha YPOBHE YTriyOJEHHOTO
M3YUYCHHS] HAINPABJIEH HA pPEAJIM3alHI0 IPEEMCTBEHHOCTH C MOCIEAYIOIUM 3TaloM
MOJIYYeHUS] XUMHUYECKOTO 00pa30BaHUsl B paMKaxX M3YYECHHS CIEIUAIbHBIX €CTECTBEHHO-
HAay4YHBIX W XUMUYECKUX JUCIUIUIMH B By3aX HM OpraHU3alusX CpEIHEro
npodecCHOHAIBHOTO 00pa3oBanus. B 93Tol CBA3M u3ydyeHUE mpeamera «XUMUs»
OpUEHTHUPOBAHO NPEHMMYLIECTBEHHO Ha pacCIIUpEeHHe W YIiyOJieHHe TEOPEeTUYECKO U
MPAKTUYECKONM TMOATOTOBKA OOYYaIOIIMXCS, BBIOPABIIUX OMPEACIEHHBIM MPOodUITh
oOy4eHHsi, B TOM 4YHCIE C TIEPCIEKTUBON TMOCIEAYIONIETO TMOJIYYCHUS XHUMHYECKOTO
o0pa3oBaHus B OpraHu3anusax npodeccuoHanbHoro obpasoanus. Hapsny ¢ atum, B cBeTe
tpedoBannii PI'OC COO Kk 1IaHHpPyeMBIM pe3yJbTaTaM OCBOEHUS (eaepanibHOU
o0pa3oBaTeIbHONM MPOrpaMMbl CpeHEro OOIIero o0pa30BaHUS M3Yy4YCHUE MpeIMeTa
«XuMUs» OPUSHTUPOBAHO TAKXKE HA PEIICHUE 3a7a4 BOCIIUTAHUS U COIMATIBLHOTO Pa3BUTHS
oOy4Jaroruxcsi, Ha (OPMHPOBAHHWE y HUX OONICHMHTEIICKTYaTbHBIX YMEHHH, yMEHUIH
paloHaIM3aul y4eOHOro TpyJla U OOOOIIEHHBIX CIIOCOOOB ACSATEIBLHOCTH, MMEIOUIUX
MEXIUCUUATUIMHAPHBIN, HAAIPEIMETHBIN XapaKTep.

CocTaBnsOmuUMH TIpeAMeTa « XUMHUs» Ha YPOBHE YIITYOJIEHHOTO M3YUYEHUS SIBIISTFOTCS
yrayonénnbeie Kypchl — «Opranudeckass xumMus» U «OO0IIas U HEOPraHUYECKasi XUMUS).
[Ipu ompeneneHnM MOIXOIOB K OTOOPY M CTPYKTYPHOUM OpraHHM3aIllid COACPIKAHUS ITUX
KYpPCOB B ITPOTPAMME IO XMMHUHU 33 OCHOBY NPUHATHI noJjioxkeHuss ®I'OC COO o paznnuusx
0a30BOro 1 yriyOJaE€HHOT0 YPOBHEH U3yUYeHUS TTpeaMeTa.

OcHoBy conepxkanusi KypcoB «Opranndeckas xumusi» u «OO0IIas U HEOpraHUYECKast
XUMHUS» COCTaBJSIET COBOKYIHOCTb NPEAMETHBIX 3HAHUN M YMEHUW, OTHOCSIIMXCS K
0a30BOMY YpOBHIO M3y4Y€HHUs MpeAMeTa. DTa CUCTeMa 3HAHHWM MOIy4aeT OIpeAesiEHHOe
TEOPETUYECKOE JIOTOJIHEHKE, MO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIbIINMN
00bEM (pakTosOornueckoro marepuana. Tak, Ha yrayOJnE€HHOM YpOBHE M3Y4YEHUs MpeaAMETa
oOecrieueHa BO3MOXKHOCTh 3HAYUTEIHLHOTO YBEIMYCHHS 00BEMa 3HAHUNA O XUMHUYECKUX
AJIEMEHTaX H CBOWCTBAX WX COCAWHEHWNW HAa OCHOBE pACHIUPECHHS U yriayOJeHus
NpPEICTAaBIICHU O CTPOEHUU BEIIECTBA, XHUMHYECKOM CBSI3M U 3aKOHOMEPHOCTSX



IIPOTEKaHUsl PEaKUUil, pPacCMaTPUBAEMbIX C TOYKH 3pPEHUS XUMHUYECKON KUHETHUKH U

TEepMOJAUHAMUKHU. H3ydyeHne mnepuoauvYeckoro 3akoHa u lleprnoanveckor CHCTEMBI

XUMUYECKUX  DJIEMEHTOB 0a3upyercs Ha COBPEMEHHBIX KBAaHTOBOMEXaHUYECKHUX

NPEICTABICHUSIX O CTPOCHUM aToMa. XHMMUYECKas CBSI3b OOBSCHSAETCA C TOUKH 3PEHUS

HHEPreTUYECKUX U3MEHEHUMN Mpu e€ 00pa30BaHUM U Pa3pyIICHUHU, a TAKKE C TOUKU 3PEHUS

MeXaHU3MOB €€ oOpa3oBaHusa. M3ydeHune THIOB peakuuil AOMONHAETCA (popMHpOBaHHEM

MpEe/ICTaBICHUIA 00 AMEKTPOXUMUYECKUX MPOIIECCaX U JICKTPOJIU3€E PACIUIaBOB U PACTBOPOB

BelIeCTB. B Kypce opraHMdeckol XMMUU MPU PACCMOTPEHUM PEAKIMOHHOM CIIOCOOHOCTH

COCIMHEHUI ynemnseTcs oco0oe BHHMMaHHE BOIpocaM 00 3JIEKTPOHHBIX 3(deKkrax, o

B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PeaKUUu.

Ocoboe 3HaueHWe HMMEET TO, YTO Ha COAEpP’KaHHWE KYpCOB XUMHUHU YIIIyOJIEHHOIO
YPOBHSI M3y4Ye€HUs JJIsI KIJIACCOB oOmpeAcnéHHOro npoduis (TJIaBHBIM 00pa3oM Ha HUX
CTPYKTYpY M XapakTep JOMOJHEHUH K OOILIel cucTeMe MPEeIMETHBIX 3HaHWM) OKa3bIBAIOT
BIIMSIHUE CMEKHBIE NIpeaMeThl. Tak, Hampumep, B COACPKAHUU IIpeAMeETa Uil KIIAcCOB
XUMUKO-(U3UUECKOro mpo@uiist OO0JpIIOe 3HAYEHUE OYyIyT MMETh 3JIEMEHTHl y4eOHOTO
Marepuana no oomen xumuu. [Ipu n3yueHun npeaMera B JJaHHOM ClIydae akLEHT Oyner
clenaH Ha OOIIHOCTh METOAOB IMO3HaHMs, OOLIHOCTh 3aKOHOB U TEOPUM B XUMHHM U B
¢u3uKe: aTOMHO-MOJIEKYJsipHas Teopus (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI
COXPAHEHUSI MAacChl U DHEPTUM, 3aKOHBI TEPMOJUHAMUKH, IEKTPOJIN3a, IPEACTABICHUS O
CTPOEHHUU BEILLECTB U APYTOE.

B TO e Bpems B cOJep)KaHUM NpeaMeTa [js KJIACCOB XHMHMKO-OMOJIOTHYECKOTO
npoduist OONBIIUK YIENbHBIM BeC OyIeT MMETh OpraHuyeckas xumus. B sTtom ciyuae
MPEIOCTABIIAECTCS BO3MOXHOCTh ISl OoJjiee OOCTOSITEILHOTO PACCMOTPEHUS XUMUYECKOU
OpraHu3alliy KJIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B COCTaB KOTOPOM BXOJSAT, K IPUMEDY,
TaKUe CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMIH]IbI, OCJIKHU, YIJIEBO/bl, HYKJIEMHOBBIE KHCIOTHI
u apyrue. IIpu 3TOM 3HaHUS O COCTaBE W CBOWCTBAaX NMPEJCTABUTENEH OCHOBHBIX KIIACCOB
OpraHMYECKUX BEIIECTB CIYy’KaT OCHOBOW JUI HW3Yy4YEHHs CYIIHOCTH IIPOLECCOB
dboTocuHTE3a, IbIXaHUs, TUILEBAPCHMUS.

B nutane ¢popMHpoBaHUsS OCHOB HAYYHOTO MUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX
METO/IOB TO3HAHUS M OMNbITa MPAKTUYECKOrO0 MPUMEHEHHUS HAay4YHbIX 3HAHUN H3ydeHUE
npenaMera «XuMUsS» Ha YIUIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXKIIPEIMETHBIX CBS3SX C
y4eOHBIMU TMpEAMETaMM, BXOASIIMMHU B COCTaB MpeAMETHhIX obnactell «EcTtecTBeHHO-
Hay4HbIC TPeIMETh», «MaTemaTuka u nuHpopmaTuka» u «Pycckuit I3pIK U TUTEPATYPay.

[Ipu uzyyeHun yueOHOro npeaMera « XuMus» Ha yriiyoJIEHHOM YpOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO W CpeaHero ooimiero oOpazoBaHus (Ha 0a30BOM ypOBHE), 3ajadeit
MEPBOCTENEHHON 3HAYUMOCTHU SIBISICTCSl (POPMUPOBAHUE OCHOB HAYKH XMMHH Kak 001acTu
COBPEMEHHOI0 E€CTECTBO3HAHMS, NPAKTUYECKON AEATENBHOCTH YEJIOBEKA M OJIHOIO H3
KOMITOHEHTOB MHPOBOM KyJbTYyphl. PelieHune 3Tol 3amauu Ha yriyOJEHHOM YpPOBHE
U3YYEHHUsSI IPEeIMETA MPEANOJIAaracT peaanu3aluio TaKux Leneu, Kak:

e (opMupoBaHUE MPEACTABICHUI: O MATEPUATILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
MT0O3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€
BeIyIlel PO B OOECHEUYEHHWH YCTOWYMBOTO DPA3BUTHS YEIIOBEUYECTBA: B PEIICHUU
npo0ieM SKOJOTUYECKOM, SHEPreTMUeCKOW M MUILEeBOM O€30MacCHOCTH, B Pa3BUTHU



MEIULMHBI, CO3/JaHWA HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHHKOB JHEPrUH, B
o0ecrieyeHun PaLMOHAIBHOTO IPUPOAOIIOIB30BAHNUSA, B dbopMupoBaHUU
MHUPOBO33pEHUS U OOLIEH KylbTypbl UEJIOBEKA, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOIO
OTHOLIEHUS K CBOEMY 3[I0POBBIO U IIPUPOIHOM CPELIE;

OCBOCHHME CHCTEMBl 3HAHHUH, JIEKAUMX B OCHOBE XUMHUYECKOM COCTABIIIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: PyHAaMEHTaIbHBIX OHITHI, 3aKOHOB M TEOPUI
XUMUH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUM BELIECTBA HA PAa3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJMOJEKYJSIPHOM, O TEPMOJMHAMUYECKUX M
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMHUYECKUX PEaKIUi, O XMMHYECKOM
PaBHOBECHUH, PACTBOPAX M JHUCIEPCHBIX CUCTEMax, 00 OOUIMX HAay4HbIX MPUHIIMIIAX
XUMHUYECKOTO IPOU3BOJICTBA;

(dopMupoBaHMEe Yy OOy4YalOIIMXCA OCO3HAHHOIO TIOHMMaHUs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHUMHUYECKUX 3HaHMM JJIs1 OOBSICHEHMsI KIIOYEBBIX HJAEH U MpodiieM
COBPEMEHHOM XHMMHH, JJIsI OOBACHEHUS M NPOTHOZUPOBAHUS SIBJICHUN, HMMEIOLIUX
€CTECTBEHHO-HAYYHYIO0 MPUPOAY; T[PaMOTHOIO pEIICHUs NpoOJeM, CBSI3aHHBIX C
XUMHEW, TPOTHO3UPOBAHUS, AHAIN3a W OLEHKUM C TO3ULIHA SKOJOTHYECKOU
0€30MacHOCTH MOCJIEACTBUI OBITOBOM M NMPOU3BOJICTBEHHOMN NEATENIBHOCTH YEIOBEKa,
CBA3aHHOM C XMMHYECKUM IPOU3BOJICTBOM, MHCIOJIb30BAaHUEM M IHepepadOTKON
BELECTB;

yrayOJieHne MpeACTaBiICHUH O HAyYHbIX METOJIaX IO3HAaHUSA, HEOOXOAUMBIX IS
NpUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MUPE BEUIECTB U OOBICHEHUS] XUMUYECKUX
SIBJICHUM, UMEIOLINX MECTO B IPUPOJE, B MPAKTUYECKON JEATEIbHOCTH U TOBCEIHEBHOU
KU3HH.

B mnnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATENBHBIX M PA3BUBAIOIIMX (YHKUIUN

L[EJIOCTHOM CHUCTEMBI CpEeIHEr0 O0IIero 00pa3oBaHMs NPH U3YYEHHH MpeaMeTa «XUMUsD)
Ha yTriIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKUE 1NN U 3a7a4M, KaK:

BOCTIUTaHWE YOCKJIEHHOCTH B TI03HABACMOCTH SIBICHHWA TPHUPOJBI, YBAXKEHHUS K

mpoleccy TBOpYECTBA B 00JACTH TEOPETHUYECKUX WM NPUKIAIHBIX HCCICIOBAHUN B

XUMHH, (HOPMHUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO M IMO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U

CaMOBOCITUTAHHUIO HA OCHOBE YCBOCHHMSI 00IIEUETOBEYECKUX [IEHHOCTEH;

pa3BUTHE  IIO3HABATCIBHBIX  WHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPYECKUX

crocoOHocTe oOyuaromuxcsi, (GOPMUPOBAHUE Y HUX CO3HATEIHHOTO OTHOIICHUS K

CaMOOOpa30BaHUI0 M HENPEPHIBHOMY OOpa30BAaHUIO KaK YCJIOBHUIO  YCIEIIHOU

npoecCHoHaNbHOM U OOIIECTBEHHOW JEsITeNbHOCTH, OTBETCTBEHHOTO OTHOUICHMS K

CBOEMY 37I0POBBIO U TIOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH,

e (dopmupoBaHHE YMEHWH W HABBIKOB Pa3yMHOTO MPHPOIOTIOIH30BAHUS, Pa3BUTHE
DKOJIOTMYECKON  KyJIbTypbhl, NPUOOpPETeHHE OmbITa OOIIECTBEHHO-TIOJIC3HON
HKOJIOTHYECKOH JIeATETHbHOCTH.

OO6m1ee ynco 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHUSI XUMUHU Ha YTITyOJIEHHOM YPOBHE B
11 xnmacce — 102 gaca (3 yaca B HeACIMIO).



COJEPXAHUE OBYUYEHUA
11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX sAjuep. XUMHYecKHil 3nemeHT. M3orombl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBbIE YMCIA. DHEPreTHUYECKHUE YPOBHU U
HOypoBHU. ATOMHBIC opOuTanu. Kinaccudukamnus XxuMudeckux snemMentos (S-, p-, d-, f-
aNeMeHThl). PacrpeneiieHne 3JEKTPOHOB 10 ATOMHBIM OpPOHUTANSIM. JEKTPOHHBIE
KOH(UTYpali aTOMOB 3JEMEHTOB IEPBOTO—4ETBEPTOrO IMEPHUOJOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KoHpUrypamnuu HMOHOB.
DNeKTpOOTPULIATENBHOCTb.

[lepuonnueckui 3akoH u llepronnueckas cucrema XUMHUECKUX 3jeMeHTOB J[.U.
MenpneneeBa. CBs3p NEPUOAMYECKOTO 3aKOHA U llepmoandeckod CHCTEMBI XHUMHUYECKHAX
3JIEMEHTOB C COBPEMEHHOW TEOPHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HU3MEHCHUS
CBOMCTB XMMUYECKHX DJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIECTB IO
rpyIIam u nepuojaam. 3HaueHue nepruoanueckoro 3akona /1.11. Menneneena.

XUMHYECKasi  CBSI3b. Buapl XUMHYECKOW  CBS3M: KOBAJEHTHAs, HWOHHAs,
MeTajuinueckas. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOW CBSI3U: OOMEHHBIM M JOHOPHO-
AKLENTOPHBIA. DHEPTUA U JUIMHA CBA3U. [10NspHOCTH, HANIPABIEHHOCTh U HACHIIIAEMOCTh
KOBAJICHTHOM cBA3u. KpartHeie cBa3u. Bopopognas cBs3b.  MexXMOJIeKyIspHbIE
B3aUMOJECHUCTBUA.

BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHHEM (Ha MMPUMEPE COETMHEHHM 3JIEMEHTOB BTOPOTO
MepUuoJIa).

[IpeacraBineHre O KOMIUIEKCHBIX coequHEeHUsAX. CocTaB KOMIUJIEKCHOIO HOHa:
KOMIUIEKCO0Opa3oBaTelb, JUraHAbl. 3HAaYEHHE KOMIUIEKCHBIX coequHeHuil. [lonstue o
KOOPAWHAIMOHHOW XUMUH.

BemecTBa MOJEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUA. THIBI KPUCTATNIMYECKUX
PEETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstne o nucnepcHbix cucrteMax. Kcruaabsie pactBopbl. IlpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BhIpaXXEHUsI KOHLIEHTPAIMU PACTBOPOB: MacCOBas J0JIs
BEIIECTBA B pAacTBOpPE, MOJIAPHAs KOHIEHTpauusa. HachllleHHbIE W HEHACHIILCHHbBIC
PacTBOpPBI, paCTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanyus u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpHUBHAIBHBIC
HAa3BaHUs OTHAEIIbHBIX NPEACTABUTEIECH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMUYeCKUX peakui B HEOPraHUYECKON M OPraHUYeCKOM XUMHH.
3aKOH COXpaHEHHsI MACChl BEIIECTB; 3aKOH COXPAHEHUS M MPEBPAILLCHHS SHEPTUU TPU
XUMHUYECKUX peakuusx. TemnoBbie 3((HeKThl XUMUYECKUX peakuuid. TepMoxumuyeckue
YPaBHEHUS.

CKopocTh XMMHYECKON peakluuu, €€ 3aBUCUMOCTb OT pa3iHyHbIX (HaKTOPOB.
['omoreHHbIe 1 reTeporeHHsle peakuuu. Karanus u katanu3aTtopsl.



OOpatumble W HeOOpaTHMbIE peakluu. XUMHUYecKoe paBHoBecue. KoHcraHTa
XUMUYECKOTO paBHOBecHsl. DakTOpbl, BIMSIOIMIME HAa MOJOXKEHUE XUMUUYECKOTO
paBHOBECHUA: TeMIepaTypa, AaBJICHHWE W KOHIEHTPAIMM BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuyeckas auccouuanus. CuibHble U ciaadble 3JIeKTpoJuThl. CTeneHb
mucconuann. Cpena BOJIHBIX PAacTBOPOB: KHUCJIOTHAs, HEWTpajbHas, IIEIOYHAS.
Bomopoansriii mokazarens (PH) pactBopa. ['maponus coneid. Peakiinn noHHOTO 0OMEHA.

OKUCINTETLHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Iponiecchl OKHUCIEHHUS U BOCCTAHOBJICHUA. BakHEHIINE OKUCIUTENN U
BOCCTAaHOBUTENHM. METOJ| 3JEKTPOHHOIO OanaHca. DJEKTPOJIU3 PAacTBOPOB M PaCIIaBOB
BEIIECTB.

DKCIEepUMEHTAbHBIE METO/bl U3YUYCHUS BEIIECTB U MX MPEBPAIICHUN: PA3JIOKEHUE
MEePOKCHIa BOJIOPOJIa B MPUCYTCTBUU KaTaIM3aToOpa, MOJIETN KPUCTAITMYECKUX PEMIETOK,
MIPOBE/ICHUE PEAKIMH HOHHOTO OOMEHa, OINpPEJETICHHE CPEllbl PAacCTBOPOB C MOMOIIBIO
WHJUKATOPOB, M3yYEHUE BIHMAHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOU
PEaKIUHU U MOJI0KEHUE XUMUYECKOTO PaBHOBECHSI.

Heopranuyeckasi xummusi.

[Tonmoxenne HemeraiuioB B llepuoanueckon cucreme XUMUYECKUX diieMeHToB .M.
MenpeneeBa 1 OCOOEHHOCTH CTPOCHHSI MX aTOMOB. PuU3NUYECKHe CBOWCTBA HEMETAJLIOB.
AJoTponusi HeMETaJJIOB (Ha MpuUMepe KUcaopoaa, cepsol, pocdopa u yriepona).

Bonopoa. Ilonydyenue, puzndeckre 1 XUMHUYECKUE CBOMCTBA: PEAKIMU C METaJJIaMU
Y HeMeTaJJlaMH, BOCCTAHOBUTEJIbHbIE CBOUCTBA. [ mapuibl. TOIMIMBHBIE 2JIEMEHTHI.

lanorensl. Haxoxaenwe B TpUpoAE, CHOCOObI MONy4YeHUs, (QPU3NUECKHE U
XAMUYECKHE CBOMCTBA. [ ajoreHoBoAOpoOnbl. BaxHelmume KHCIOPOACOAEPIKAIIUE
COCIMHEHHsI TalloreHoB. JlabopaTopHble M IPOMBIIUICHHBIE CIIOCOOBI  MOIYYEHUs
rajgoreHoB. [[pumMeHeHne raJjoreHoB U X COCIMHEHMUI.

Kucnopon, o3on. JlaGopatopHble ¥ MOPOMBIIIJIEHHBIE CHOCOOBI  TOJYYEHUS
kuciopoaa. @uU3NUEeCKUe U XMMUUYECKUE CBOMCTBA M MPUMEHEHHE KHCIOPOJa M O30HA.
OKcubl v MEPOKCUIBI.

Cepa. HaxoxneHnue B mpupojie, CIIOCOObI MOJydeHUs, (PU3NUECKUe U XUMUUYECKUE
cBorictBa. CepoBojaopoa, cyinbduasl. Oxcun cepoi(1V), okcun cepoi(VI1). Cepuucras u
CepHasi KUCIOTHI U uX co. OCOOCHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpruMeHenne cepsl
U €€ COCIMHEHNM.

Azor. Haxoxaenue B mpupojie, CiocoObl MoaydeHus, GU3nIecKue U XUMUYECKUe
cBocTBa. AMMUaK, HUTpuabl. OKCHIbI a30Ta. A30THUCTast U a30THAsI KUCIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHCJIOTHL. [IpuMeHeHHe a30Ta M €ro COEIMHEHH.
A3OTHBIE y1OOpeHusl.

docdop. Haxoxxnenue B mpupoie, CriocoObl MOTydeH s, GU3HIESCKIE U XUMHUIECKUE
cBorictBa. Dochunasl u dochun. Oxcuawsl docdhopa, dhochopHas kuciaoTa U €€ COJu.
[Tpumenenue dhocdopa u ero coenuneruii. @ochopHsie ya1o0peHus.

VYrinepona, HaxoXAeHUE B Mpupoje. AJoTponHbie Moaudukanuu. Dusndeckue u
XUMUYECKHE CBOMCTBAa TMPOCTHIX BEMIECTB, OOpa3oBaHHBIX yriepomoM. Oxcun
yrinepona(ll), oxcun yraeponma(lV), yronpHas kuciora u e€ coiid. AKTUBUPOBAHHBIN



yrosib, ancopbuusi. ®@ymiepeHsl, rpadeH, yriaepoaHsle HaHOTpyOku. IlpumeHeHue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOIAOM, U €r0 COSAMHEHUH.

Kpemuuii. Haxoxaenwe B mpupojae, cHocoObl mModaydeHus, (u3nueckue u
xumuueckue cBoiictBa. Oxcup kpemHusA(lV), kpemHueBas KUCIOTa, CHUJIMKATHI.
IIpuMeHeHne KpeMHuA U ero coeguHeHui. CTEKII0, €ro MOJy4YeHHE, BUJIbI CTEKIIA.

[Tonoxenune wmerawioB B Ilepuoanueckod CHCTEME XUMHUYECKHX JJIEMEHTOB.
Oc00EHHOCTH CTPOCHUS DJCKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOmue husndeckue
cBOMCTBa MeTasuioB. [I[puMeneHne MeTamioB B ObITY U TeXHHUKE. CIIJIaBbl METAJIJIOB.

DNEKTPOXUMHUECKUNA Psii HampspKeHUH MeTtayuioB. OO0mue crnocoObl MOJy4YeHUs
METAJUIOB: THUAPOMETAJLUTYPrUs, NUPOMETAIULYPIusi, dJeKTpoMmeTtairyprus. llonsrtue o
KOppO3uH MeTaJIoB. CriOCOOBI 3aIIUTHI OT KOPPO3UHU.

O6mas  xapaktepuctuka MetamwioB |A-rpynnsl  Ileprogudyeckoit  cuCTEMbI
XUMUYECKUX D3JIEMEHTOB. HaTpuil M kanuii: moiiyueHue, (pU3MYEeCKUe U XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U X COCAUHEHUN.

O6mass  xapaktepuctuka wetamioB |lIA-rpynner  Tlepuogmdeckoit  cuctemsl
XUMHUYECKUX AJIEMEHTOB. MarHuii U KaJlbLMid: NOJydeHHE, (PU3HMUYECKHE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE POCTHIX BEIIECTB U UX COeTUHEHUN. JKECTKOCTH BOJBI M CIIOCOOBI
€€ yCTpaHEeHUs.

AntoMuHUI: TOdy4yeHHe, (PU3MUYECKHME M XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE
IPOCTOTO BEILECTBA M €ro coeAMHEHU. AMGPOTEpHbIE CBOICTBA OKCHIA M TUAPOKCUIA
AIIOMUHUSA, TUAPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6mas xapakTepucTHKa MeTaIIoB MooouHbIX noarpyni (b-rpynn) Ilepuoanueckoi
CUCTEMBI XUMUYECKHUX AJIEMEHTOB.

®u3MYECKUE M XUMHUYECKME CBOMCTBa XpoMa M ero coeauHeHui. OKCHAbl M
rugapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U AuUXpoMaTthl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [losyueHne u npuMeHeHne xpoma.

@u3nvecKne U XMMHYECKHME CBOMCTBA MapraHia M €ro COeIMHEeHuW. Baxuenmne
coequnenus mapranna(ll), mapranua(lV), mapranua(VI1) u mapranua(VIl). Ilepmanranar
KaJINsA, €r0 OKUCIUTENbHBIE CBOMCTBA.

duznueckre MU XUMHUYECKHE CBOMCTBa jkeyie3a M ero coeAuHeHuil. OKCHUbI,
ruapokcuansl u conu xkenesa(ll) u sxeneza(lll). Tlonyuenue u npuMeHeHue xene3a U €ro
CILIaBOB.

dusnueckne M XUMHUUYECKHE CBOMCTBA Meau M €€ coenuHeHuil. [lomyuenune wu
IIPUMEHEHUE MEIU U €€ COEAMHEHUM.

[uuk: mosnydyeHue, pu3nUecKre U XMMHYECKUE CBOMCTBA. AMQOTEpHBIE CBOICTBA
OKCHJa W TUAPOKCUJIA IIMHKA, T'MIPOKCOKOMIUIEKCHI IMHKA. [I[pyuMeHeHHe IUMHKa U €ro
COCIMHEHU.

DKCNEepUMEHTAIBHBIE METOJIbl M3YYEHHMsI BEIIECTB M WX MPEBPALLECHUN: U3yUEHUE
0o0pa30B HEMETAIIIOB, TOPEHUE cepbl, (hocdopa, XKene3a, MarHusi B KUCIOPOAE, U3yUEHHUE
KOJUIEKIIUU «MeTaJlibl U CIUIaBbl», B3aMMOJECHCTBUE INEIOYHBIX U IIEIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHUAECOMATEPUAIIOB), B3aUMOJECHCTBHE
LIMHKa W JKejle3a C pPacTBOpPAaMHM KHCIOT M IIEJIOYEH, KauyeCTBEHHbIE pPEakUud Ha
HEOPraHWYEeCKUE aHUOHBI, KaTHOH BOAOPOJA W KATHOHBI METAJJIOB, B3aWMOJEHCTBUE



TUAPOKCUIOB allOMUHUA M LMHKAa C pPacTBOpaMHM KHCJIOT U IIEJIOYEH, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «lamorensn», «Cepa U €€ COeUHEHUs», «A30T U
dbochop W WX coemuHEHUs», «MeTayuibl TIaBHBIX TOATPYIID», «MeTamibl MOOOYHBIX
HOATPYIID.

XUMHA 4 KU3Hb.

Ponp xumum B obecriedeHMM YCTOMYMBOTO pa3BUTHsSl uejoBedecTBa. [loHsiTHE O
Hay4YHBIX METOJIaX I[IO3HAHUS M METOJOJOTUM HaydyHOro wuccienaoBanus. HayuHbie
MPUHLNNBL  OPraHU3allMM  XMMHYECKOTO TMPOU3BOJCTBA. I[IpoMbIlIEHHBIE CIOCOOBI
MOJIYYCHHS BaKHEHUITUX BEUIECTB (HA MpUMEPE MPOU3BOICTBA aMMHUAKa, CEPHON KHUCIIOTHI,
MeTaHosa). [IpoMbIlieHHbIe COCOOBI MOJIYYEHUS] METAIOB M CIUIABOB. XHWMHUYECKOE
3arpsA3HEHUE OKpY’Kalolllel cpedabl U ero mocienctBus. Poib xumMuu B oOecrieueHUU
AHEPreTUYECKON 0€30MacHOCTH.

XuMus U 310pOBbe yenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna UCHOab30BaHUS
JIEKapCTBEHHBIX IIpenapaToB. Poyib XUMUU B pa3BUTUN MEIULINHBI.

XYMHSI THIIA: OCHOBHBIE KOMIIOHEHTHI, NHIIEBbIe 100aBku. Ponp Xumuum B
o0ecrieueHuH MUIIEBOM 0€30MacHOCTH.

Kocmernueckue u napdromepnsie cpenctna. berroBas xumus. [IpaBuina 6€30nacHoro
MCIIOJIb30BAHUS MTPENapaToB ObITOBOM XMMHH B TIOBCETHEBHOM KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEHIITE CTPOUTEIbHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMHsI B CEJIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEPAIbHBIC yI00PEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTE€pHUalibl, KpackKu, CTEKJIO, KepaMuKa.
Marepunainsl 11 35eKTpOHUKU. HaHOTEXHONOTHA.

Pacuérnble 3anaum.

Pacuérel: maccel BemecTBa WM 00bEMa Ta30B 1O M3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, Macce WU 00BEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIUHU BEIIECTB, MACChI
(oObéma, KONMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO M3 BEIIECTB HMMEET
npuMecH, macchl (00béMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTA PEaKIUU, €CIU OJHO W3
BEIIECTB JAHO B BHJE pPacTBOpa C ONPEACIEHHOM MACCOBOM JI0JIEM pPAacCTBOPEHHOTO
BEIIIECTBA, MAcCCOBOM JOJM M MOJSIPHOM KOHIEHTpAllMM BEIIECTBA B pPacTBOpE, AOJHU
BBIX0/1a MPOJYKTA PEaKIuu OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaMETHBIX CBS3€H MPU HM3y4YCHHH OOIIEH M HEOPTaHMYeCKOU
xumuu B 11 Kiacce OCyIIECTBISIETCS Yepe3 HCIOIb30BaHHE KAaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSATUN, TaK W MOHSATUN, NPHUHATHIX B OTIEIBHBIX MPEAMETax €CTECTBEHHO-
HAY4YHOTO IIMKJIA.

OO61re ecTeCTBEHHO-HAY4YHbIE MTOHATHUS: SBJICHUE, HAYUYHbIN (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHajlu3, CUHTE3, Kiaccu(uKaius, NEePHOIUIHOCTh, HAONIOJACHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJIENb, MOJICIIMPOBAHHUE.

®u3uka: Marepus, MUKPOMHUP, MAKPOMUDP, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YpOBEHb, BEILECTBO, TEJIO,
00BEM, arperaTHO€ COCTOSHHE BEIIECTBA, WACANBHBIN Ta3, (HU3NYECKUE BEIUYUHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, IHEPTHS, Macca.



buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, mMeTabOIM3M, MaAKpO- H
MUKPOAJIEMEHTBI, OCJIKH, )KUPHI, YTIIEBOIbI, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHbIE TOPOJAbI, IOJIE3HBIE HCKOMAeMble, TOIUIMBO,
peCypCHlI.

TexHoOrus: XUMHYECKass MPOMBIIUICHHOCTb, METAJUIyPIHsi, CTPOUTEIIbHbBIC
MaTepualibl, CEJIbCKOXO3SUCTBEHHOE MPOU3BOACTBO, IMHINEBAs POMBIIIJIEHHOCTb,
(dapmarieBTUUECKasi TPOMBIIIUICHHOCTh, IPOU3BOACTBO KOCMETHYECKHUX IMPENapaTosB,
IPOU3BOJCTBO  KOHCTPYKIIMOHHBIX  MAaT€pHAJIOB, JJEKTPOHHAs  MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUHU.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMBI 10 XUMHNHN HA
YTIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

B COOTBETCTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUA TpeaMeTa «XHUMHS» Ha YPOBHE CpeJHEro oO0iero obpazoBaHus
BBIJIETICHBI CIIEAYIOIINE COCTABISIONINE: OCO3HAHUE 00YYarOIMMHCS POCCUNCKON Tpak1aHCKOM
UJCHTUYHOCTH; TOTOBHOCTb K CAMOPA3BUTHIO, CaMOCTOSTEIBHOCTH W CaMOOIPEACIICHHUIO;
HAJIMYUE MOTHMBAaLlMM K  OOYYeHHMIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBATbCS MPUHATHIMA B OOIIECTBE MpaBHWJIAaMA M HOPMAaMH TIOBEJCHUS; HaJIUYne
IIPaBOCO3HAHMS, SKOJIOIMUYECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTDH KU3HECHHBIC
IIJIaHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS IMpeAMeTa «XUMHUS» OTpakaroT c(HopMHPOBAHHOCTH
OMbITa MO3HABATEIBHON M MPAKTUYECKOU AEATENBHOCTH O0YYAIOIINXCS B IPOLECCE peATU3aLNU
00pa3oBaTEIbHON JEATEIbHOCTH.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS INpeAMeTa «XUMHUS» OTpakarT c(HOpMHPOBAHHOCTH
OTIbITa MTO3HABATEJIBHON U MPAKTUYECKOUN AESITENbHOCTH 00YyYaloUMXcs B MPOLIECCe peatn3aliuu
00pa3oBaTeNbHON IEATEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHMA

OCO3HaHUS OOYYAIOIIMMUCS CBOMX KOHCTUTYLHOHHBIX MpaB U 00SA3aHHOCTEH, YBaXKEHUS K
3aKOHY M IIPaBOMNOPSIKY;

IIPEACTABICHUS] O COLMAJIBHBIX HOPMAaX M NPABWIAX MEXKIWYHOCTHBIX OTHOILUEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU AESITENILHOCTU MPHU CO3AaHUU yYEOHBIX MPOEKTOB,
pelIeHnr YYeOHbIX U TO3HABATENIbHBIX 33/1a4, BBIIOJIHEHUH XUMHUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apIryMEHThI JPYTUX
IIPU aHAJIKM3€ Pa3IMYHbIX BUJIOB YUEOHOM 1€ATEIbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOILIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACJEIHUI0 OTEYECTBEHHOM
XUMUMY;

YBaXEHHsI K MPOLECCY TBOPUECTBA B OOJIACTH TEOPUU U MPAKTHUECKOTO MPHIOKEHUS
XUMHUHU, OCO3HAHUS TOrO, YTO JIaHHbIE HAYKH €CTh pE3yJIbTaT JIMTEIbHBIX HaOJI0ICHUMH,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX MIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEpeca U TMO03HABATENIbHBIX MOTHBOB B TMOJYYEHHHM U TMOCICAYIOIIEM aHaJIu3e
uH(GOpPMaIIUU O MEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH, U IPUHUMATh
OCO3HAaHHbBIE PEIICHMS], OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTM OLEHMBATh CBOE IOBEJEHUE W MOCTYNKH CBOMX TOBAPUIIEH C MO3UIUI
HPaBCTBEHHBIX U IPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIECTBUIA MOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbS:



MOHMMAHUA IEHHOCTEH 3J0pOBOrO M O€30MacHOro 00pasza >KU3HH, HEOOXOIMMOCTHU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOMIOICHNS MpaBU OE30MACHOTO OOpallleHHsl C BEIIECTBaMU B OBITY, MOBCEIHEBHOMN
KU3HHU, B TPYJIOBOH EATEIBHOCTH;

[NOHMMaHUs ILEHHOCTH MpaBW HWHAWBUIYAILHOTO U KOJUIEKTUBHOIO 0O€30MacCHOTO
IIOBEJICHUS B CUTYALHsIX, YTPOKAOIIMX 3J0POBBIO U KU3HU JIIOJEH;

OCO3HaHUsl TOCJIEACTBUNA M HENPUATHS BPEIHBIX MNPUBBIUEK (YMOTPEOJCHUS aKOroJs,
HapKOTUKOB, KypEHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B  y4e€OHO-HCCIENOBATENbCKONW  JESTEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JIPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTMBHOE YYacTHE€ B PEUICHUM MPAKTUYECKUX 3a7a4 COLMAIbHOMU
HAIpPaBJIEHHOCTH (B paMKaX CBOET0 Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YEHMIO IMpodeccuil pa3IudyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUI 10 XUMUHU;

YBAXKEHUS K TPYAY, JIOIAM TPyJa U PE3YyIbTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpDY HWHAMBUAYAIbHOM TPAEKTOPUH OOpa30BaHUA,
Oyayuieil npodeccuu U peaau3alui COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTpeOHOCTEN O0IIECTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU 1I€1eCO00pa3HOr0 OTHOLIEHUS K MPHUPOAE KaK MCTOYHUKY CYIIECTBOBAHMS
’KH3HHU Ha 3eMiie;

NOHMMAaHHUA TJI00AJBPHOTO XapaKTepa SKOJIOTMYECKUX MpoOJIeM, BIUSHUS 3KOHOMHYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBHOM CPEbI;

OCO3HaHMUSI HEOOXOAMMOCTH MCHOJb30BaHMS JOCTHKEHUW XMMHUHM JJI PEUIEHUSI BOIIPOCOB
PAlMOHAIIBHOTO NPUPOIAONOJIB30BAHHUS;

AKTUBHOTO HENPUATHUS JEHCTBHUM, MPUHOCAIIUX BpPEd OKPYKAKOIIEW MPUPOIHOM Cpene,
YMEHHsI MPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTHUECKHUE IMOCIEACTBUS MPEITPUHUMAEMbIX
JNEUCTBUM U IPEAOTBPALLATH UX;

HaJlMyusl Pa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIbTYpPbl, OIBITA
NEATENBHOCTH  JKOJIOTMYECKOW HANpaBICHHOCTH, YMEHHS PpPYKOBOJACTBOBAaTbCA HUMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLMAIBHON MPAKTHUKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSTH UACOIOTUH XeMOpoOHH;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

MHPOBO33pPEHNSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH H
OOIIECTBEHHOMN MPAKTUKH;

NOHMMAHUA CleUM(UKH XUMUU KaK HayKd, OCO3HaHMA €€ poiau B (HOPMUPOBAHHUU
palOHaIbHOIO HAYYHOI'O MBILUIEHUS, CO3JaHUM LEJIOCTHOTO MPEICTaBICHNUs 00 OKpYKaOLEM
MHUpE KaK O €IMHCTBE NPUPOJABI M YEJIOBEKA, B INO3HAHWH IPUPOJIHBIX 3aKOHOMEPHOCTEU H
pelIeHnr Ipo0IeM COXPAHEHUs TPUPOIHOTO PABHOBECHS;

yOeKAEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHMH MJiI COBPEMEHHOM LUBUJIM3AIUU: B €€
T'YMaHUCTHYECKOW HAMpPaBJIIEHHOCTH U Ba)KHOM pOJIM B CO3JaHUU HOBOW 0a3bl MaTepuanbHOMN



KYJbTYPBI, B PEIIEHUH TJIOOATBHBIX TIPOOJIEM YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPTeTUYECKOW, TMHINEBOW U OSKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
o0ecreyeHnn yCIOBUHM YCIIEUTHOTO TPYIa U SKOJOTUYECKH KOM(DOPTHOM KUZHHU KAKIOTO YjeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TIOHMMaHUS CYUIHOCTH METOJOB IIO3HAHMS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIL30BATh MOJTydaeMbIe 3HAHUSI IS
aHanu3a U OOBSICHEHHUS SBJICHUM OKPYKAIOIIEr0O MUpAa U MPOUCXOASIIUX B HEM HU3MEHECHUH,
yMEHUS Je1aTh 00OCHOBAHHbBIE 3aKIIOYEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JaHHBIX
C 1IEJIbIO TIOJTYYEHHUSI JIOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEILHO MCIO0JIb30BaTh XUMHUECKUE 3HAHUS JIJIsl PEIICHUsI TpoOIieM
B peaJIbHBIX )KU3HEHHBIX CUTYaIUSX;

HMHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKOMN AeSTEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUI 1O XHUMUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cpepax npodheccuoHanbHOU eITeIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHMSI IPOrpamMMbl MO XMMHMHM HA YPOBHE CPEIHETO
o01ero o0pa3oBaHuUs BKIIOYAOT:

3HaUYMMbIe U1 (DOPMHPOBAHUS MHUPOBO33PEHUS OOyYarOUUXCs MEXAUCIUILUIMHAPHBIE
(MexxnpeaMeTHbIe) 00IIeHAYYHbIE MOHATHSA, OTPAXKAIOIINE LIETOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crenupuKy METOJI0B NIO3HAHMS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
SHEprus, sIBICHUE, NMPOLECC, CUCTEeMa, Hay4YHbIH (aKkT, IPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHUs, KCCIIeJOBaHUE, HAOII0/IEHNE, U3BMEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHbIC yueOHbIe NeiCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE,
peryJisTUBHbBIE), obecneunBaromuye (opmupoBaHue (YHKIMOHATBHOM TIpPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yJaroIuXcs;

CHOCOOHOCTh ~ OOyYaloluXcsl ~ MCIOJIBb30BaTh  OCBOCHHBIE  MEXKIUCUUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUSI W YHHUBEpCAJbHbIE YyueOHble JEWCTBUS B IO3HABATEILHOH U
COLIMAIBHOM ITPAKTHUKE.

MertanpeameTHble pe3yiabTaThl OTPaXKalOT OBJAJICHUE YHHUBEPCAJIbHBIMU Y4E€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSMHU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
1) 6a30BbIe JIOTHYECKHE IEHCTBUSA:
CaMOCTOSTENFHO (DOPMYJTHUPOBaTh W aKTyaJIM3UPOBATH NPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
ONpENENIATh LENH JEATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThl IECSITEIBHOCTH C IOCTABJIECHHBIMHU LIEJISIMHU;



UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUICHUS: BBIACIATD
XapakTepHble TMPU3HAKK TOHATHA W YCTAHABIMBATh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME OHATHUSA 1J11 OOBSICHEHUS OTAENIbHBIX (DAKTOB U SIBJICHUI;

BbIOMpaTh OCHOBAHUS U KPUTEPUU AJIs KJIAaCCU(UKAILIMYU BEIIECTB U XUMUUYECKUX PEaKLUH;

yCTaHaBIMBATh IPUYMHHO-CJIEICTBEHHBIE CBA3U MEKY N3Y4aeMbIMU SIBJICHUSIMY;

CTPOUTH JIOTHUYECKHE pAacCyXIeHus (MHIYKTHBHBIC, [EAYKTUBHbIC, [0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATh B MPOLIECCE MO3HAHUSA HCIIOJIb3YEMbIE B XMMHHM CHMBOJMYECKHE (3HAKOBBIE)
MOJEJIH, TPe0OPa30BbIBATh MOJIEIIBHBIE NPEICTABICHUS — XHMUYECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
xumudeckas (opmyia, ypaBHEHHE XHMHYECKOM pEakuuu — TMpU PEIICHUH Yy4eOHBIX
MMO3HABATEJIbHBIX M MPAKTUYECKUX 3a/lad, MPUMEHSATh HA3BAHHBIE MOJEIbHbIEC MPEACTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUYECKUX PEAKIIUM.

2) 0a3oBbI€e MCCIEI0BATEIbCKHE e CTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO O3HAHUS BEILIECTB U XUMUYECKUX PEAKIU;

dbopMynupoBaTh LEIM M 33Ja4d HUCCIENOBAHUS, HCIIOJNb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
1 (GOpMHUPOBaAHMSI TUTIOTE3BI IO IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKACHUIA;

BJIa/IETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS W MPOBEJIEHUS YUYEHUYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMIOAATh 32 XOAOM MPOLECCA, CAMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (OpMyJIUpoBaTh OOOOIIEHHUS W BBIBOABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHUSA, COCTABIATh OOOCHOBAHHBIM OTYET O MpOJIeTaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUUYECKON HCCIEA0BATEIbCKOM M MPOEKTHOW JESITeNIbHOCTH,
MPOSIBJISITh  CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOJOB pEUICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOAOB MO3HAHUS.

3) pa6ora c ungopmanmeii:

OPUEHTHPOBATbCS B  PA3IMYHBIX HCTOYHHUKAX HHPOpManmuu (HAYyYHO-TIOMYyJIsIpHAs
auTepaTypa XUMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE Mocodus, pecypchl HMHTepHeTa),
aHAJIM3MpOBaTh HH(OpPMALMIO Pa3IMYHBIX BHJIOB M (OpM mpeAcTaBiIeHUS, KPUTHUYECKH
OLICHMBATh €€ JJOCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTH;

dbopMynMpoBaTh 3alpochl W MPUMEHSATh pa3IMYHBIE METOJbl NpPU TOUCKE U OTOOpe
uH(pOpMaLi, HEOOXOAUMOM J1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUTIA;

nprOOpeTaTh OMBIT HMCMOJIB30BaHUS HWH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (hOpMy mpeacTaBieHuss UHGOPMAIUU (CXEMBI,
rpaduku, JuarpamMmbl, TaOJUIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4YHbI $3bIK B KauyeCTBE CpEACTBA IpU paboTe C€ XUMHUYECKOH
UHpOpMaLMEl: NPUMEHATh MEXKIPEIMETHbIE ((PU3NYECKUE U MaTEeMaTHYECKHUE) 3HAKU U
CUMBOJIBI, (OpMYJIbI, a0OpeBUATYpPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJITHOCTH.



KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe YueOHbIe NeCTBHA:

3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B X0O/1€ JUAJIOTa U/UIN JUCKYCCHH,
BBICKa3bIBaTh UJIEH, POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIIOJIHEHUS
IIPEIIOKEHHOM 3a/1a4H;

BBICTYIIaTh C INPE3CHTALMEN PE3YJIbTATOB I03HABATEIBHOW JEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOATENIBHO HJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHHH XHMHYECKOIO
HKCIIEPUMEHTA, MPaKTUYECKOH pabOThl MO HCCIENOBAHUIO CBOMCTB H3Y4YaeMbIX BEIIECTB,
peain3aliui y4eOHOTO TMPOeKTa, U (POpMyIHpOBaTH BBIBOJBI MO pPe3yibTaTaM IMPOBEAEHHBIX
MCCIIEIOBAHUM IMyTEM COTTIACOBAHMS IMTO3UIIMHI B X0/I€ 00CYKI€HUSI U OOMEHAa MHEHUSMHU.

PeryisiTuBHBIE YHHBepCcaJbHbIe Yy4eOHbIe NeHCTBUS:

CaMOCTOSTENIPHO IUIAHUPOBAaTh M OCYILECTBIIATH CBOK IIO3HABATEIBHYIO JEATEIBHOCTD,
onpezaenss €€ LeNu U 3aJaud, KOHTPOJIMPOBATh U MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATh
npearaéMblii adropuT™M JAEUCTBUN NPU BBIIOJHEHUM YYEOHBIX U MCCIENOBATENbCKUX 3ajad,
BBIOMpPATh HanboJsiee 3PPEKTUBHBIN CITOCO0 UX PELICHUs ¢ YUYETOM MOIYUEHHUSI HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYULIECTBJISATH CAMOKOHTPOJIb JIEITEIIBHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTaThl OCBOCHHS MPOTPAMMBI 10 XMMHH Ha YTIyOJEHHOM ypOBHE Ha
YPOBHE CpeHEeT0 OOIIero oOpa3oBaHMs BKIIOYAIOT clielupuyecKkue s y4eOHOro mnpeaMera
«XuMus» HAy4HbIE 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETAIUU U
peoOpa30BaHUI0 3HAHUN, BUJIBI JICSITEIILHOCTH TIO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO
3HAHWM B Pa3jIMYHBIX yYEOHBIX CHUTyallMsIX, a TaKKe B pealbHBIX JKU3HECHHBIX CHTYaIHAX,
CBS3aHHBIX C XMMHEH. B mporpamMme mo XWMHHM TPEAMETHBIC PE3ybTaThl MPEICTABICHBI 10
roJilaM U3y4eHUsl.

11 KUIACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O011ast 1 HeOpraHuuecKasi XUMUs OTPaKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUI: O MAaTEPUATLHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTAX
Y TI03HABAEMOCTH SIBJICHUM IIPUPOIBI, O MECTE€ U 3HAYECHUH XMMHUHU B CUCTEME E€CTECTBEHHBIX
HayK U €€ poJid B 00ECNEYEHUU YCTOMYUBOTO Pa3BUTHS, B PEIICHUU MPOOJIEM SKOJOTUYECKOMH,
HHEPreTUYeCKOM U TMHILEBOM O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3IaHUU HOBBIX
MarepuanoB,  HOBBIX  HCTOYHMKOB  SHEpPrHMM, B  OOECHNEYEHHH  PAMOHAIBLHOTO
MIPUPOIONIOIB30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U O0ILIEH KyJIbTYyphl UEJIOBEKA, a TAKKE
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BIAQJICHUE CHUCTEMON XUMHUYECKUX 3HAHHUM, KOTOpas BKJIKOYAECT: OCHOBOIIOJIATAIOIINE
HOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHASI 000JI0UYKa aTOMa, S-
, Pp-, d-aromHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE COCTOSHUS aToMa, THOPHIU3AIHs
aTOMHBIX oOpOuTasnei, HOH, MOJIEKYyJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKUCJIEHHUS, XUMHU4YECKas CBs3b (KOBAJCHTHAs, WOHHAs, MeETauIMYecKas, BOJOPOJHAas),
KpUCTAJIINYECKAsT PELIETKA, XUMUYECKash PEAKLHsi, pacTBOp, IEKTPOJIUTHI, HEIIEKTPOIIUTHI,



ANEKTPOJIMTUYECKAST  JUCCOLMALMs, CTEIEeHb JIUCCOLMALMH, BOJOPOJHBIA  ITOKA3aTEllb,
OKHCIIUTENb, BOCCTAHOBUTENb, TEIIOBON 3(()EKT XMMHUUECKON peakliu, CKOPOCTh XUMHUECKON
peakiMi, XUMHYECKOE paBHOBECHUE; TEOPUM U 3aKOHBI (TE€OpHsl AIEKTPOIUTHUECKOU
nucconuanvu, nepuoanyeckui 3axkon .M. MenneneeBa, 3akOH COXpAaHEHUSI MACChl BEIIECTB,
3aKOH COXPAaHEHUS W NPEBPALICHHUS SHEPTUU MPU XUMUYECKUX PEaKUUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XUMHH,
MHPOBO33PEHYECKUE 3HAHMSA, JIEKAIIME B OCHOBE IOHMMAHUSA INPUYUHHOCTA U CHCTEMHOCTH
XUMUYECKUX SIBIICHHI; COBPEMEHHBIE NPEACTABICHUS O CTPOCHHWM BEHIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM W HAAMOJEKYJISIPHOM YPOBHSAX; MPEACTABICHHS O MEXaHHW3Max
XUMHAYECKUX PEAKUHWHM, TEPMOAMHAMHUYECKMX W KHHETUYECKHMX 3aKOHOMEPHOCTIX HX
IIPOTEKAHUS, O XUMHUYECKOM pAaBHOBECHUH, pPACTBOpaX MW  JUCIEPCHBIX CHCTEMAX;
(baKTOJOrMYECKHE CBEACHUS O CBOMCTBAX, COCTABE, MOJYYEHUH M OE€30MaCHOM HMCHOJIb30BAHUU
BAXHEHIINX HEOPraHWYECKUX BEILECTB B OBITY M NPAKTUUYECKOM JESITEIbHOCTH 4YEJIOBEKa,
OOLIMX HAYYHBIX NPUHIUIIAX XUMHUYECKOTO IPOU3BOCTBA,

c(OPMUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTE€pPHbIC NMPU3HAKU MOHSITUH, YCTaHABIIMBATh
UX B3aMMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIME ITOHATHS IMPU ONMCAHUN HEOPTaHHUYECKUX
BEILIECTB U UX IPEBPALLICHUN;

c(OPMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJISl COCTaBIICHUS
dbopMyNl BeIIECTB U YpPaBHEHUM XHUMUYECKUX pEaKUUil, CHUCTEMAaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHbIC HA3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMSI ONPEACINIATh BAJIGHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX
AJIIEMEHTOB B COEIUHEHMSIX, BHJI XUMHUYECKOW CBSI3M (KOBaJIEHTHAasi, MOHHAsA, METaJInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN PEIIETKY KOHKPETHOTO BEILIECTBA;

c()OPMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aBHUCHUMOCTb CBOMCTB BEIIECTB OT BHUJA
XUMHUYECKON CBS3M M TUMNA KPUCTALUTMYECKON PEIIETKH, OOMEHHBIM M JTOHOPHO-aKLENTOPHBIN
MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3U;

c(OPMUPOBAHHOCTh YMEHHUH: KIACCU(PUIMPOBATh: HEOPraHMYECKHWE BEIIECTBA IO HX
COCTaBy, XMMHUYECKHE PEAKLUMHU [0 PaA3JIMYHBIM IpPHU3HAKaM (YHMCIy U COCTaBY PEarupyromux
BEILECTB, TEIUIOBOMY 3(PQEKTy peakiuu, H3MEHEHHUIO CTENEHEH OKUCICHUS DJIEMEHTOB,
00paTUMOCTH, YYacCTHIO KaTalu3aTopa U JIPyTue); CaMOCTOSITENIbHO BBIOMPATh OCHOBAaHUS U
KpUTEPUU AJIs KJIACCU(UKALIMU U3y4aEeMbIX BEIIECTB U XUMHUECKUX PEaKIIN;

cOPMUPOBAHHOCTh YMEHMsSI PACKpbIBaTh CMBICH Hepuoanyeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU;

c(OPMHUPOBAHHOCTh YMEHUH: XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMHAYECKUX DJIIEMEHTOB MNEpBOro—4eTBEPTOro mnepuonos Ilepumonnueckon cucremsr JI.H.
MeHnpneneeBa, UCNIONIBb3Ysl NOHATUS «IHEPIETUYECKUE YPOBHW), «OHEPIETHUECKUE ITOAYPOBHMY,
«S-, p-, O-aromHBIC OpOUTANIN», «OCHOBHOE M BO30YXJIEHHOE SHEPreTHUYCCKUE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTHM HM3MEHEHMSI CBOMCTB XMMHYECKHUX 3JJIEMEHTOB U HUX
COEIMHEHUH MO niepuoaaM u rpymmnam I[lepuoanueckon cuctemsl 1. 1. MenaeneeBa, BaJIEHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX 3JEKTPOHHBIX 000JI0UEK;



c(hOpPMHUPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh (OMHUCHIBATH) OOINE XUMUYECKHUE CBOMCTBA
BEIIIECTB PA3IMYHBIX KJIACCOB, IMOATBEPKIATh CYIIECTBOBAHHE TEHETUYECKOW CBS3U MEXKITY
HEOPraHWYECKUMU BELIECTBAMU C TOMOIIBI0 YpPAaBHEHUI COOTBETCTBYIOUIUX XUMUYECKUX
peaKkiuu;

c(OpPMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIMii TOCPEICTBOM COCTABIICHUS JJICKTPOHHOTO OajaHca ATHUX PEaKIUi; peakIuii HOHHOTO
oOMeHa TyTEM COCTaBJICHUS WX TIOJHBIX M COKPANIEHHBIX HMOHHBIX YpPaBHCHHWH; pEaKIIHii
TUAPOJIN3A; PEAKIUN KOMILIEKCOOOpa3oBaHus (HA MpUMEpPEe TUIPOKCOKOMIUIEKCOB IIMHKA U
AITIOMUHUA);

c(OPMHUPOBAHHOCTh yMEHHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS XUMHUYCCKUX
peaknmuii ¢ yd4ETOM WX DHEPreTUYCCKUX XapaKTEPHUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMUYCCKON peaklud B 3aBUCHMOCTH OT Pa3IUYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS T10]1 BIMSHUEM BHEIIHUX Bo3nercTBuil (nmpunuui Jle [llatense);

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XMMUUYECKUE PEAKIINH, JSKAIMEe B OCHOBE
MIPOMBITIUICHHOTO TTOJIYYCHHUSI CEPHOM KHCIOTHI, aMMHaka, oOOIIWe HaydYHbIC ITPUHIIAITHI
XUMUYECKUX TIPOM3BOJICTB; IIEJIECOOOPA3HOCTh TPUMEHEHUS HEOPTaHWYECKHX BEIISCTB B
MIPOMBIIIUICHHOCTHU U B OBITY C TOYKU 3PEHHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTD BJIQJCHUS CUCTEMOW 3HAHUM O METOJaX Hay4HOT'O MO3HAHMS SIBJICHUM
OpUpOAbl — HAONIOJCHHE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (peasibHbIi U
MBICJICHHBI), HCIIONB3YEMbIX B €CTCCTBCHHBIX HAayKaX, YMCHHS MPUMEHATH ITH 3HAHUS TPHU
OKCIIEPUMEHTAJILHOM HCCIICIOBAHUU BEIIECTB M IS OOBSICHCHHS XWMHUYECKHX SBJICHUH,
MMEIOIINX MECTO B MPUPOJIE, TPAKTUUECKOMN JCSITEIHHOCTH YEJIOBEKA U B TTOBCETHEBHON KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHUS BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C TIOHATHSIMU U
MPEACTABIICHUSIMU  IPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB I 00Jiee OCO3HAHHOTO
MMOHUMAaHUS MaTePUATBHOTO €IMHCTBA MHPA;

c(hOpPMHPOBAHHOCTh YMEHHSI IPOBOJUTH PACUETHI: C MCIIOIH30BAHUEM TMOHSATHH «MaccoBas
JI0JIs1 BEILIECTBA B PACTBOPE» U «MOJISIpHAsT KOHIIEHTpAIIUs»; MacChl BEIIECTBA WU 00BhEMA Ta3a
M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM O0BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKITUU
BEIIIECTB; TEIIOBOTO 3((peKTa peakiuu; 3HaUYCHUS BOIOPOTHOTO IMOKA3aTEs PACTBOPOB KHCIIOT
M IIeJI0Ye C WM3BECTHOM CTEMEHbI0 TUCCOIMAIMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIyKTa PEaKIUM, €CIU OJIHO M3 MCXOJHBIX BEIIECTB JIAHO B BHUJIE PACTBOPA C OMpPEACIEHHON
MacCOBOM [T0JIE PAcTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JOIU
BBIXO/Ia TIPOYKTA PEAKITUHU; 0ObEMHBIX OTHOIICHUH Ta30B;

c(OPMHPOBAHHOCTh YMCHHI: CaMOCTOSATEILHO IUIAHUPOBATh M TPOBOAUTH XUMHUYCCKHM
DKCIIEPUMEHT (MPOBEJACHUE PEAKIIMA HMOHHOTO 0OMEHa, TIOJITBEPKACHIEC Ka4eCTBEHHOT'O0 COCTaBa
HEOPTaHWYECKUX BEMIECTB, OTMPEEICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO MHIUKATOPOB,
M3y4YCHUE BIUSHUAS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW PEaKIMH, PpEelieHUue
AKCIIEPUMEHTANILHBIX 3a/lady Mo TeMaM «Metaisy U «Hemeramns») ¢ coOlitoieHreM MpaBuil
0e30IacHOro OOpallleHusl ¢ BElIeCTBaMHM W JIabOpaTOpHBIM 000pyAOBaHUEM, (HOPMYJIHPOBATH
1eidb MCCIENOBaHUsA, MPEACTABISATH B pPa3iduyHOW (QopMe pe3ysbTaThl HIKCIEPUMEHTA,
aHATM3UPOBATh M OLIEHUBATh X JOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIIOIATh MpaBuja MOJIb30BAHUS XUMHUYECKOUN MOCYI0N H
1abopaTOpHBIM 000PYIOBaHUEM, OOpAIEHUS C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIHSIMU
M0 BBINOJIHEHUIO JA0OPATOPHBIX XHMHYECKUX OMBITOB, 3KOJOTUYECKH I€JIECO00pa3HOro
NOBEACHUS B OBITY W TPYJIOBOM JEATENBHOCTH B IEJSIX COXPAHEHUSI CBOETO 3/I0POBbS,
OKpYKAIOLIEH TMPUPOAHON Cpenbl U JIOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO JEWCTBUS HA JKMBBIE OPraHW3Mbl ONPECIEHHBIX HEOPTraHWYECKUX
BEIIECTB, MOHMMAas cMbIc) nokazarens [1/1K;

c(OPMUPOBAHHOCTh YMEHH: OCYIIECTBISATH IICJICHANPABICHHBI IMOUCK XHUMHYECKOM
uH(bOpMAaIMK B Pa3IUYHBIX HCTOYHHMKAX (HaydyHass W y4yeOHO-Hay4yHas JIUTepaTypa, CpeicTBa
MaccoBoil uHpopmanuu, WHTEpHET W Jpyrue), KPUTHUECKH AHAIU3UPOBATH XHUMHUYECKYIO
uH(popmanuio, nepepadarbiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUM C MOCTABICHHOW Y4EOHOMU
3a1a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoimuecTBo yacos DJIEKTPOHHbBIE

HanmeHnoBaHue pa3ae/ioB U TeM
Ne ni/n Kontposbnbie  Ilpakruueckne  (uHppoBbIe)

NpOrpamMmbl Bcero

padoThI padoThI o0pasoBare/ibHbIE
pecypcbl

Paznen 1. TeopeTnueckue 0CHOBbI XUMHU

Crpoenue atoma. [lepnoanueckuil 3aKoH U

p pUoa bubnunoreka LIOK

11 [MeproaruecKas CHCTEMa XUMUYECKHX 9

snementos JI. . Mene/eesa https://m.edsoo.ru/2dd57f24

1.2 Crtpoenue BemniecTBa. MHOroooOpasue 11 1 bubnnorexa [IOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6 OK
13 XHUMHUYECKHE PEaKIIUK 19 1 3 ubanorexa [

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

Htoro no pazneny 39

Paznen 2. Heoprannueckasi xumusi

bubnuoreka [{OK
2.1 Hemeramisr 31 1 3 https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
2.2 Meraiibl 23 1 2 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54

Pazgen 3. Xumusd 1 s;Ku3HbL

31 Meto/ibl TO3HAHUS B XUMUHU. XUMHS U 9 bubnuoreka [{OK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo paszneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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INOYPOUYHOE IIVTAHUPOBAHMUME 11 KJIACC

No Koua-Bo Jlata wsysenus Buabi u JIeKTPOHHBbIE HU(POBHIE
o/ Tema ypoxka 4acoB Y dopmbi oOpa3oBaTe/ibHbIE pecypchl
Beero I[To mrany Io dakty KOHTPOJIst
1 ATtom. CocTaB aTOMHBIX S7IED. 1 YCTHBIIZ: bubnnorexa [IIOK
XuMHuecKuil 35ieMeHT. M30Tonsl 02.09.2024 TeKyIuu https://m.edsoo.ru/59c112ee
VYcTHbI 1
5 CTpoeHue 3JIEKTPOHHBIX 000109€eK 1 MMChMEHHEL: bubnuorexa LIOK
aTOMOB, KBAHTOBBIE YHCIIa 03.09.2024 TeKyIIHit https://m.edsoo.ru/b4d9fffa
3 Kraccudukanuss XUMUYECKUX 3JICMEHTOB 1 yCTHHﬁi bubnmnorexa LIOK
(s-, p-, d-, f-omemenTHI) 05.09.2024 TeKymuu https://m.eds00.ru/61294af9
VYcTHbI 1
4 Pacnpenenenue 3J1€KTPOHOB 110 aTOMHBIM 1 MHCEMEHHELH: bubmorexa LIOK
opOuTaIsim 09.09.2024 TeKyIMi https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB YcTHBIN 1 G oK
5 3JIEMEHTOB B OCHOBHOM ¥ BO30YKIEHHOM 1 [THCEMCHHBIH. nommoreka L1
COCTOSHII 10.09.2024 TeKyIuit https://m.eds00.ru/8149e846
6 DJIeKTPOHHBIE KOH(UTYPAIUU HOHOB. 1 yCTHHﬁi bubmnoreka [IOK
ONEeKTPOOTPULIATENIBHOCTD 12.09.2024 Texylnin https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas YcTHBIN 1
7 CUCTEMa XUMHUYECKUX dieMeHToB 1. 1. 1 HHCBMeIiHHﬁ: bubnuotexa [JOK
MemnieneeBa, CBA3b C COBPEMEHHOM 16.09.2024 TCKYIIN https://m.eds00.ru/16957¢01
Teopuel CTPOSHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB YcTHBIN 1 Bu6 110K
NOJIMOTEeKA
8 XUMHAYECKHUX 3JIEMEHTOB U 00pazye 1 MTMCBbMCH:!
MIHIOUIIIX SIIGMEILTOB 1 0DpasyeMbix 17.09.2024 https://m.edsoo.ru/f8468927

HWMHU IMPOCTHIX U CIIOKHBIX BCHICCTB IO
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rpynnam u nepuoaam

TEeKYIUN

Cucremaruzanuys 1 00001IeHUE 3HAHUMT 10

IIcbMEeHHBIN:

bu6nmoreka [IOK

o TeMe 19.09.2024 TecToBaA paboTa | hne://m.edsoo.ru/8fad2942
Bunnl xumndeckou cBsi3u. MexaHu3MEI VY cTHEBIT B

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. 93.09.2024 HHCBM@IEHBHZ: bubnmnoreka HOK
Bomopoanas cBsizb. MeKMOIEKYISAPHBIE R TCKyInH https://m.eds00.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTh ¥ BaJICHTHBIE BO3MOKHOCTH YcTHbIM:

11 aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI TeKYIMH bubnnorexa [JOK
MOJIEKYJI C UX T€OMETPUUYECKUM 24.09.2024 https://m.edso0o.ru/3d2ca093
CTPOCHUEM

12 [IpencraBieHust 0 KOMIUIEKCHBIX yCTHI:IfIi bubaunoreka [JOK
COEIMHEHHSAX: COCTAB U HOMEHKJIATypa 26.09.2024 e https://m.eds00.ru/8c66b12a
BemecTsa MoJIeKyIIsSIpHOTO U IInceMeHHEbIn:

13 HEMOJICKYJISIPHOTO CTpOeHUS. THIbI TeCToBast paboTa bubnnorexa [JOK
KPUCTAJUTMIECKUX PEIIETOK U CBOWCTBA 30.09.2024 https://m.eds00.ru/e167635b
BEIIIECTB

1 IToHsITHE O TUCTIEPCHBIX CHCTEMAX. yCTHHﬁi bubaunotexa [IOK
TIpescTaBieHne 0 KOJIOMIHBIX PACTBOPAX 01.10.2024 TeKyI1n https://m.edso0.ru/da2c70e4
HcTunHBIE paCTBOPHI: HACBHILIEHHBIE U VY cTHBINM:

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. TeKyIIUH bubmmorexa [OK

03.10.2024 https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
YCTHBIN B

16 CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH MMChMEHHELH: bu6muoreka [JOK

pacTBOpOB 07.10.2024 TeKyIImit https://m.edso0.ru/328e653a
[TucbmeHHBIH: bubmmoreka [IOK
17 Pemenue 3a1a4 ¢ uCnonb30BaHUEM

https://m.edsoo.ru/785e0ab4
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MOHATUH ""MaccoBasi 107151 paCTBOPEHHOTO

08.10.2024

pemicHucC 3aaa4

BemiecTBa", "MoJisipHas KOHIIEHTpanus'"
18 Kitaccudukaiust 1 HOMCHKIIaTypa YeTnprit: bubnuorexa [IOK
HEOPraHUYECKHUX BEILIECTB 10.10.2024 TeRYIMH https://m.edsoo.ru/bf9e108d
19 Cucremaruzanus 1 0600IIeHUE 3HAHUH 110 [Tncpmennblii n bu6mmoreka [JOK
TeMe 14.10.2024 YCTHBII TIO TCME https://m.edsoo.ru/8d2c6a3a
KonTponbHas paboTa mo Temam [Iucemennas
"Ctpoenue atoma. [lepruogudeckuii 3aK0H KOHTpPOJIbHAsA
20 u Ileproanueckas cucteMa XUMUYECKHX pabora Bbu6moteka [JOK
snemenTtoB /1. 1. Menneneena", 15.10.2024 https://m.edsoo.ru/70a60aad
"Crpoenue BemiectBa. MHOrooOpasue
BelecTs"
Krnaccudukanus XuMHYECKUX pEeakIuii B YcTHbI:
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU. TeKyIIHUH
21 3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH bubmmorexa [JOK
P ’ 17.10.2024 https://m.edsoo.ru/6335cdd2
COXPaHEHHUS U TIPEBPAIICHUS SHEPTUU TPU
XUMHUYECKHUX PEaKIHIX
YcTHBIN 1
29 TennoBsie A3 HeKTh XUMUYECKUX MHCEMEHHELH: bubmmoreka HOK
peakuuii. TepMoxumMuvecKkrue ypaBHEHUS 21.10.2024 TeKyIMi https://m.edsoo.ru/d1db86da
23 Beruucnenus no ypaliHeHI/ISIM [TucbmMeHHbI: Bu6miorexa I[OK
XUMHYECKHUX PEaKIHi U
peardi 22.10.2024 PEIICHIE 33124 https://m.edsoo.ru/87b13954
TEPMOXUMHUIECCKIM YPABHCHHSIM
CKOpOCTh XMMHYECKOU peaKIny, e€ Y CTHBIN TEKYIIHN
24 3aBUCUMOCTH OT Pa3JIMYHBIX (haKTOPOB.
P Paicrop 24.10.2024
Karanms u xkatanuzaropsl
o5 Y CTHBIN B
['oMoreHHbI€ U reTEPOreHHBIE PEAKIIUU 05.11.2024 ITMCEMEHHEI:
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TEeKYIUN

[IpakTrueckas padorta Ne 1 mo teme [IpakTnueckas
26 "BiusiHue pa3nu4HbIX (aKTOpPOB Ha pabota bubnxorexa LTOK
P . P " 07.11.2024 https://m.edsoo.ru/1facaldl
CKOpPOCTh XUMUYECKOH peaKkuu
YcTHbIN 1
97 OO6paTtumble U HEOOpATUMBbIE PEAKILIUU. MMChLMEHHEL: bubmmoreka [JOK
XHUMHUYECKOE paBHOBECHE 11.11.2024 TeKYIIHit https://m.edso0.ru/30952f9b
[IpakTuueckas padota Ne 2 o Teme [IpakTnueckas
28 "BnusiHue pa3nuyHbIX GaKTOpOB Ha pabora buomorexa LIOK
" 12.11.2024 https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS
DneKTpoIuTHYEeCKast JUCCOIHAIIHSI. Y CTHBIN:
29 CunbHbIE U crtaOble AIEKTPOIHUTHI TEKYIIUi bubmorexa [JOK
' 14.11.2024 https://m.edso00.ru/5f766bdf
Crenenp aucconanuu
Honnoe npoussenenue Boasl. Cpena YCTHBI 1
30 BOJIHBIX PAaCTBOPOB. Bogopotubiit TIMCbMEHHBIN: bubmmorexa [JOK
) 18.11.2024 TeKyLLHii https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
31 'uaponus coseit. Peakuuu, npotekaromniye yCTHHﬁi bubmmorexa [IOK
B pacTBOpax IEKTPOJIUTOB 19.11.2024 Texylnin https://m.edsoo.ru/09d5a9bd
ITpakTuyeckas pabora Ne 3 o Teme [IpakTrnueckas
32 "XHUMHUECKUE PEAKIIUU B PACTBOPAX pabora bubmxoreka LTOK
P P P 21.11.2024 https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIIUTENTBHO-BOCCTAHOBUTENIbHBIE [TnceMeHHBbIM: Bu6 110K
33 ‘B i TecToBast paboTa HonmoTeKa
PEAIEN, SaHERIINE ORAEIMIEIH | 25.11.2024 P https://m.eds00.ru/56226060
BOCCTAHOBUTEIIN
34 MeTo JIeKTpOHHOTO (3JIEKTOHHO- YCTHLIIZV: bub6muorexa [IOK
FIOHHOTO) Oananca 26.11.2024 TeKymu1u https://m.eds00.ru/fb691387
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DEeKTPOIN3 PACTBOPOB U PACILIIaBOB

VY CTHEIN:

bubnunorexa LIOK

35 i
BEIIECTB 28.11.2024 TCKYIIN https://m.eds00.ru/93fb97d2
36 Pemenue 3aga4 pa3IuIHbBIX TUIIOB e Men: bubmorexa HOK
AFLP 02.12.2024 PCHICHHE 3a1a4 https://m.eds00.ru/5a859d16
37 Pemenue 3aga4 pa3nuIHbBIX TUIIOB lucpvenmpr bubmmorexa [IOK
AFLP 03.12.2024 PCIICHNC 337124 https://m.edso0.ru/5afa265d
38 CucremaTHu3als 1 0000IIeHUEe 3HAHUI 110 HHCI’MUGHHHIZ u bubaunoreka [JOK
Teme "XuMuueckue peakiun" 05.12.2024 YCTHBIH IO TCMC https://m.edsoo.ru/c161eb85
IIucemenHas
39 KonTponbhas pabota no teme KOHTPOJIbHAS bubmmorexa [JOK
"Xumuueckue peakiuu" 09.12.2024 pabora https://m.edsoo.ru/a8a0a930
ITonoxxeHre HEMETAIIOB B YcTHBIM:
[Iepnonnueckoi cucTeMe XUMUYECKHUX TeKyIIUH Bu6 OK
40 anemenTtoB JI. 1. Menpeneesa u nosmotexa I
10.12.2024 https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOCHHUS UX aTOMOB.
duznveckre CBOMCTBA HEMETAIIIIOB
41 AnoTponusi HEMETAIOB (Ha IpUMeEpe Y CTHEIHA 1 .. bubmuoreka [IOK
KHCJI0poAa, cepsl, pocdopa u yriepozaa) 12.12.2024 TTHCHMCHHBIH: https://m.edsoo.ru/ef92c91c
TeKYIIHA
42 Bomopon: nonydenue, puznueckue u YcTHbII: bubnnorexa [JOK
XUMHUYecKue cBoiicTBa. ['uapuis 16.12.2024 TeKYIMH https://m.edsoo.ru/0aa8f613
["anoreHsl: HaXOX/IEHHE B IPUPOJIE, YCTHEIN 1 Bu6miorexa IJOK
4 .
3 cnocodr! TOJYHCHIA, usnacckue n 17.12.2024 [THCHMCITHDIH: https://m.edsoo.ru/4e223795
XUMHYECKHE CBOKWCTBA TEK YA
lNanorenoBonopoasl. Baxxnenmue VY CTHEIN: Bu6miorexa LIOK
44 i
f:;g;)epl{()(iconepmamne COCHMICHIA 19.12.2024 Tekymum https://m.edsoo.ru/6b3255e6
45 JIabopaTopHbIE U TPOMBIILICHHBIE [TuCHMEHHBII: bu6muoreka [IOK
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CIIOCOOBI MOTYUSHHUS TaJOreHOB. 23.12.2024 TecToBas pabora  https://m.edsoo.ru/6971acad
[IprumeHeHne raJoreHoB U UX COEAUHEHHIN
48 [TpakTuueckas padborta Ne 4. Pemenue Hp6aKTquCKa;1 Bu6miorexa LOK
3KcnepHMe?TaanHX 3aj1at 1o Teme 24.12.2024 pabota https://m.edsoo.ru/8b26fecd
l"anorenst
Kucnopoa: naboparopubie u VY CTHBIIA:
47 MIPOMBIIIIJICHHBIE CIIOCOOBI MOTYYECHHUS, TeKYIIHi bubnmoreka [IOK
(bu3HUeCcCKre U XUMUIECKIE CBOHCTBRA. 26.12.2024 https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHue KUCI0poa U 030Ha
48 0 YCTHBIH B . bubnunoreka LIOK
KCHABL H TIEpOKCHIRT 09.01.2025 TTHCHMCHHBIH: https://m.edso00.ru/5c8816a0
TeKYIIHA
49 > [TrchrMeHHBINH: bubnuoreka [{OK
CHICHIE SAAdT PAsTIHHRIN THHOB 13.01.2025 pelieHHe 3aad | https://m.eds00.ru/2b6d8b4b
. YCTHBIN U
S Y
CBONCTRA 14.01.2025 TeKyImit https://m.edsoo.ru/46afael6
YCTHBINA U . oK
o bubnuoreka L1
51 MMUCbMEHHBIN:
Ceposozopon, cybuet 16.01.2025 TeKyIMi https://m.eds00.ru/7¢875999
Y CTHBIN U
52 Kucnoponcoaepxaiue COeqMHEHNSI CEPBI. MHChMEHHBIH: bubmuotexa [IOK
Oco0EeHHOCTH CBOWCTB CEPHOMN KUCIOTHI 20.01.2025 TeKyIuit https://m.edsoo.ru/8cfa2548
5 [IpakTuueckas pabota Ne 5. Pemenue Hp6aI<TI/1qecxa;1 Bu6mrorexa LIOK
2KCHepHM?HTaHBHHX 3a';'1aq flo Teme 21.01.2025 pabota https://m.edsoo.ru/Oafb05e4
Cepa u e€ coeTuHEeHUs
5 A30T: HaX0X/I€HHUE B IPUPOJIE, CIIOCOOBI YCTHLHZV: Bu6mmotexa IJOK
TTOTIYHCHHA, (usuieckue 1 Xummeckie 23.01.2025 TerymH https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPU]IbI
95 Kuciopocoepkaniue coeJuHeHuUs] VCTHBIN 1 Bubmrorexa [TOK
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azora. OcOOEHHOCTH CBOMCTB a30THOM 27.01.2025 MTUCHbMEHHBIN: https://m.edso0.ru/e2965afe
KHUCJIOTBI TeKYIIUH

56 [IprMeHEHHE a30Ta U €ro COeMHEHHA. YCTHBIIZ: bubmmnorexa LIOK
A3oTHBIE y06peHnus 28.01.2025 TeKyIuu https://m.eds00.ru/129f5059
docdop: HaXOKAECHUE B IPUPO/IE, YcTHBI:

57 CIIoco0bI MOJTyYeHHUs, QU3HUECKUE U TEKYILHI bubnmoreka [IOK
XUMHYECKHE CBOMCTBA. Docduabl u 30.01.2025 https://m.edsoo.ru/9a6b43ec
dhochun

YCTHBIN U

58 Oxcunbt pocdopa, hochopconepkammne IUCEMEHHLL: bubnuorexa [IOK

kucioThl. Comu hochopHOM KUCITOTHI 03.02.2025 TeKyIIuit https://m.edsoo.ru/c7a2d429
YCTHBIN U

59 [Tpumenenue pochopa 1 ero coeAUHEHUH. MHUChMEHHBIH: bubmmnorexa LIOK
dochopubie yIoOpeHHs 04.02.2025 TeKyIIHit https://m.edso00.ru/a218070a
[IpakTuueckas pabota Ne 6. Pemenue [IpakTnueckas BuGmnorexa [TOK

60
3KCH€pHMeHTaHBHHX 3ajiat 1o TeM,,e 06.02.2025 pabora https://m.eds00.ru/8175ac3f

A30T 1 pochop U X coeTMHEHUS
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE, YcTHbIN: BuGmnorexa [TOK

61 : i
ALIOTPOTIHEIC MoqumKaHHH’ pusmrecie 10.02.2025 TeRyHmH https://m.edsoo.ru/leb19f9e
Y XUMHYECKHE CBOMCTBA, TPUMECHEHUE

62 Oxcup yrnepona(ll), oxcun yrnepona(1V), 11.02.2025 HHCBMGHHHgI: Bbu6nmoreka [IOK
YrOJIbHAsI KHCIIOTa U €€ COJTH o TecTobas pabota https://m.edsoo.ru/dba58adf

[TuceMenHsIit: IO 5
bubmnorexa IIOK
P pe3ynbTar.

63 CUICHHE 3a/1a1 PASIIIHBIX THIIOB 13.02.2025 peleHus 3a1a4 https://m.edso0.ru/6029b609
KpeMmuuii: Haxox1eHue B IpUpPOJE, YcTHBII:

64 CIOCOOBI NOTYYEHHUs, PU3UUECKUE U TeKyIIUH bubmmoreka LIOK

i ’ 17.02.2025 https://m.eds00.ru/143558ab

XHUMHUYECKHE CBOMCTBA
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Oxcun kpemuusi(1V), kpeMHueBas

VYCTHERIN 1

HNUCHMEHHBIN

bubnunorexa LIOK

65
KHCIIOTA, CUIIUKATEI 18.02.2025 TeKyIMii https://m.edso0.ru/3170e7b1
n . Y cTHBIM: bu6nmmoreka [IOK

pUMEHEHHE KPEMHUS U €r0 COeAMHEHU. o
06 Creki10, ero mojay4eHue, BUIbI CTEKIIa 20.02.2025 ey ttps.//m.ecls00,11/393cdacy
’ i > BUA R https://m.edsoo.ru/5823cefb
67 Pemenwue 3a1a4 pa3nuyHBIX TUIIOB HeLenHL: bubmorexa LOK
Adp 24.02.2025 PCHICHUE 3818 hitps://m.edsoo.ru/b624f801

68 Cucremarusanus 1 0600IIeHNE 3HAHUH 110 HHCI’N{eHHHﬁ 1 bubmmoreka [JOK

teme "Hemerasmis" 25.02.2025 YCTHBIM IO TEMC  hitns://m.eds00.ru/6e864db5
[Tucemennas

69 KontponbHas paboTa mo teme KOHTPOJIbHAS bubnnorexa [JOK
"Hemeramisr" 27.02.2025 pabora https://m.edsoo0.ru/d0484c76
AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN YcrTHEL A . bubmuorexka [IOK

70 NUCbMEHHBIM .
paboThI, KOPPEKIIUS OIHUOOK 03.03.2025 " https://m.edsoo.ru/2b7e9510

TeKYIIHA
[Tonoxxenne metaiuioB B [lepuoanyeckoii YcTHbIN:

71 CHUCTEME XUMUYECKUX DIIEMEHTOB. TeKyIIUH bubmuorexa [IOK
OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 04.03.2025 https://m.eds00.ru/9839c16¢c
000JI04€K aTOMOB METaJLJIOB

79 O61re Gpu3nYecKre CBOMCTBA METAJIIOB. yCTHHﬁi bubmnoreka [IOK
[IpuMeHeHne MeTaIOB B OBITY U TEXHHKE 06.03.2025 Texylnin https://m.edsoo.ru/51dac9d3

YCTHBIN U .
T bubmmoreka [IOK

73 C X MTUCHhMEHHBIN:

[ITABET METAILIOB. ROPPOSIA METAIIOB 10.03.2025 TeKyIMi https://m.edso0.ru/42b872e3

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB yCTHHﬁv: bubmorexa HOK

AdLP 11.03.2025 TeKyI1n https://m.edsoo.ru/e3de37b6
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DNEKTPOXUMHYECKUN Psiji HAIPSLKEHUI

VYCTHERIN 1
HNUCHMEHHBIN

bubnunorexa LIOK

& meranios. Obume criocobpt nomyueHns 13.03.2025 TeKyIIHii https://m.edsoo.ru/94eb377a
METaJJIOB
OO6m1as xapakreprucTuka MmeTaiuioB |A- VYcTHbIl 1
rpynusl [leppoaudyeckoi cucTemsl MUCbMCHHBIIL:

76 XMMHYECKHUX 31eMEHTOB. HaTpuit n kanuii: TeKylui bubnmnoreka HOK
noJry4eHue, PU3nIecKue U XUMUIEeCKHe 17.03.2025 https://m.edsoo.ru/e12c26b3
CBOWCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB
U UX COEOUHEHUN
Oo6mas xapakrepuctuka metamioB [1A- [TruceMeHHBIH:
rpynisl [leppoaudyeckoi cucTemsl CaMOCTOATEIL.

77 XAMUYECKHX JIEMEHTOB. Maruuii u pabora bubnunoreka LIOK
KaJIBIIUH: TIONy4eHue, (PU3nIecKue u 18.03.2025 https://m.edsoo.ru/7c3e49c0
XMMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKECTKOCTh BOIBI U CIIOCOOEI €€ YCTHLIﬁv: bubmmoreka IIOK
yCTpaHEHUS 20.03.2025 TCKYIIHH https://m.edsoo.ru/c74bfae9

79 AmoMuHMIA: TTONyYeHre, QU3HIECKUE U yCTHHﬁi bubnuoreka LIOK
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE 31.03.2025 TeKyI1n https://m.eds00.ru/0e79b266
AmdorepHbIe CBOMCTBA OKCHA U YcTHBIN 1

80 THUAPOKCH/IA aTIOMHUHHS, HHCBMGIEHLHZ? bu6nunorexa LIOK
IUIPOKCOKOMIUIEKCHI AJTFOMUHHS, HX 01.04.2025 TCKYIIH https://m.edsoo.ru/5d12d318
MIPUMCHCHHE

[TruceMeHHBI:

81 Pemrenue 3a1a4 pa3InyHBIX THITOB 03.04.2025 peleHne 3a1a4
ITpakTruyeckas padora Ne 7. Pemenue [IpakTrnueckas

82 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe pabora buomrorexa LIOK

07.04.2025 https://m.edsoo.ru/27a4af43

"MeTaJibl TTIaBHBIX OArpynm"
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OO01mas xapakTepucTHKa METaNIOB YcTHBI 1
83 no6ounbIx noarpynn (b-rpymnm) THCHMEHHBIN: bubmmoreka [JOK
[TepuoanyYecKoii CUCTEMBI XMMHYECKHX 08.04.2025 TCKYIIN https://m.eds00.ru/610d7431
3JIEMEHTOB
84 du3nyecKre ¥ XMMHUYECKHE CBOICTBA YCTHBIIZ: bubnnorexa [JOK
XpOMa 1 ero COeAMHEHUH, NX TPUMEHEHNE 10.04.2025 TeKyIuu https://m.edsoo.ru/9911bef3
Baxwnelime coelMHEHUs Maprasiia. Y CTHBIH:
85 IIepmanranat Kajaus, €ro OKMCINTEIbHBIC TeKYIUH bubmmorexa LIOK
pu ’ 14.04.2025 https://m.eds00.ru/039d69c8
CBOMCTBA
DOu3nvecKue U XUMHUYECKUE CBOMCTBA YCTHBIN 1 Bu6 110K
86 enes3a u ero coepuHenui. [lonyuenune THCHMEHHBIH: HooTeKa
PEHESA T AITHEHIHI. LIOYHEHHC 1 15.04.2025 TeKyIIHii https://m.edsoo.ru/1b7f8741
MIPUMEHECHHE CIUTABOB XKelle3a
87 du3nyecKre 1 XMMUYECKHE CBOMCTBA Y cTHBIH: bubnuorexa [IOK
MEJIH U €€ COCIMHEHUM, UX IPUMEHEHUE 17.04.2025 TeKYIIHA https://m.edsoo.ru/2bc0f954
o8 @;;I?;Ecgfs 1 XMMHYECKHE CBOHCTBA [TucbMEeHHBIIH: Bu6mmorexa [OK
H COCIMHCHMNH, MX 21.04.2025 CaMOCTOATE. https://m.edsoo.ru/b1f2beal
npuMeHeHne. [ MIpOKCOKOMILIEKCHI IIMHKA pabota
w | Mg en F s o 10K
" p ! - " 22.04.2025 pabota https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIII
%0 > [TuceMeHHBIH: bubmuorexa [{OK
CILICHHE 33]a1 Pa3/IIHBIX THITOB 24.04.2025 pemeHue 3a1a49 https://m.edsoo.ru/a8b83d83
o1 O06o001eHre U CHCTEMAaTH3aIIHS YcrHBIN 1 N Bu6morexa [OK
KIW%HHOT,? MaTepuasa fo TeMe 28.04.2025 [THCHMCIHTHDIH: https://m.edso00.ru/e91fe975
Mertasisl TEKYIIUI
92 K 5 "M " Ilacsmernas bubmuoreka [{OK
OHTpOJIbHAs paboTa Mo TeMe "MeTasl 29 .04.2025 KOHTpPOJIbHAs https://m.eds0o.ru/83f63ea3
pabora
93 AHanu3 pe3ysbTaToB KOHTPOJIBHON bu6muoreka [IOK
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paboThl, KOPPEKIIHS OMIMOOK 05.05.2025 https://m.edsoo.ru/9ebff2fd
Ponb xumum B obecrieueHuN yCTOHYUBOTO Y CTHBINH: Eu 110K
o noInoTeKa
4 T 1 TEKYIINI

o PASBITIDL HEIJIOBERECTRA. LIOMITHE O 06.05.2025 Y https://m.edsoo.ru/080fe1f0
HAyYHBIX METOJ]aX UCCIICIOBAaHUS BEIICCTB
HayuHble npuHIUIIBI OpraHU3aIuu Y CTHBINH:

95 XUMHYECKOTO MPOU3BOJICTBA. 1 TeKyIMH bubnmnoreka HOK
[IpoMbliieHHbIE CTIOCOOBI MOTYYESHHUS 08.05.2025 https://m.edsoo.ru/2e45a44f
BOXKHEHIIMX BEILIECTB

9% XUMHYECKOE 3arpsi3HEHUE OKPYKAOIIeH 1 yCTHI’Iﬁi bu6mmotreka [JOK
Cpebl U €ro MOCIEACTBUS 12.05.2025 TCKyMnH https://m.edsoo.ru/9f11bf51

YCTHBIN U

97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 MMChMEHHELA: bubnunoreka LIOK
JlekapCcTBEHHBIE CpE/ICTBA 13.05.2025 TeKyImit https://m.edso0.ru/a6552721

08 Xumus uiy. Poins xumuu B 1 VY CTHEIN: bubnunoreka LIOK
o0ecITieYeHn Y THUIIEBOH O€30MTaCHOCTH 15.05.2025 TeKYIMH https://m.edso00.ru/1f7b5bd2

99 Kocmernueckue u maphromepHbie 1 yCTHHﬁi bubnuoreka LIOK
cpenctBa. beitoBas xumus 19.05.2025 TeKyI1n https://m.edsoo.ru/da42d5a9
X¥MHs B CTpOUTENLCTBE. BaskHelmue YeTHBIN: Bu6 110K

o noIMoTeKa
1 1 TEKYIIUH
00 CTPOTEIILIHE 1 KOHCTPYKIHOMHAL® 20.05.2025 Y https://m.edsoo.ru/61e69003
MaTepuabl
XHUMUs B CENBCKOM XO35MCTBE. VY cTHBINM: BuG 110K
o noIMoTeKa

101 1 TeKYIIUH
Op rgHqucme 1 MUHCPAIBHEIS 23.05.2025 Y https://m.edsoo.ru/fd39587d
yIoOpeHus

102 CucremaTu3aius 1 0000IIeHNe 3HAHUH TI0 1 1InCEMEHHBI: bubnuotexa [JOK
TeMe 23.05.2025 gzgggomen. https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yriaybnenHoe ooyudenue, 11 kinace/ Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. ObmectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «IIpocBenienme»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

KoHtposbHbIe 1 ipoBepouHble padoThl K yueOHuKy B. B. Epemuna, H. E.
Kysemenko, A. A.
Hposnosa, B.B. JIlynuna «Xumus. 10-11 knmace» ot aBropa A. A. J[po3nos.

https://rosuchebnik.ru/upload/iblock/90¢/90c330afb518306a8a69424a558f70c

0.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

Poccuiickas anexktpoHHas 1mikoja https://resh.edu.ru/

«MapkeTmuieiic 06pa30BaTeIbHOTO KOHTEHTA U yCITyT»:
https://elducation.ru/

OdunmaneHbIil cailT rpymnmnsl kKammanuii «[IpocBemenne»:
https://prosv.ru/

Enunas Konnekius mudpoBsix 00pa3oBaTeIbHBIX PECYPCOB IS
YUPEKACHUM 00IIeT0 1 HavyadbHOTO MPOo(dhecCuOHATLHOTO 00pa30BaHuA.
Metoauyeckue MaTepuaibl, TeMaTUYECKUE KOJUICKIIUU, TPOTPAMMHBIC
CpelcTBa JJIsl NOJEPKKU YUeOHOM IeATETbHOCTH U OpraHu3alun
yueOHoro nporecca: http://school-collection.edu.ru/catalo

[IpoekTt peaepanbHOrO 1EeHTpa HHOOPMAIIMOHHO-00Pa30BaTEIHHBIX
pecypcoB (OIINOP) nanpaBieH Ha pacpOCTpaHEHUE AIEKTPOHHBIX
oOpa3oBaTeNbHBIX pecypcoB U cepBucoB: http://fcior.edu.ru/
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YUYEBHOE OBOPYJIOBAHHUE
KomrmbroTep, npoekTop, SKpaH, NapThl, IEMOHCTPAIIMOHHBIN CTOJ, BBITSHKHOU

mkad.

OBOPYAOBAHMUME /UIA NTPOBEIAEHUA IIPAKTUYECKHUX PABOT
Hab6op xumudeckoii mocyzpl, HAOOp XMMHUUECKUX PEaKTHBOB.

[Hudposas nabopaTopus 1Mo XUMHH « APXUME.
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