MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHHCTEpPCTBO 00Pa30BAHUA M HAYKH AJITAHCKOI0 Kpas
YnpasiaeHnne AAMHHHCTPALUH 110 00PA30BAHMIO U eJIaM MOJIOAEKHU

BaarosemeHckoro paiiona AJITaicKOro Kpas

MBOY "JlenbkoBckass COLI Nel"

PACCMOTPEHO VYTBEPXJIEHO
[IKOJIbHBIM JIMpEeKTOp MIKOJIbI
METOJNYECKUM
00bEeIMHECHUEM YUHUTEIICH Vmpuxuaa O.A.
€CTECTBEHHO- [Mpuka3 Ne 118 ot «29»
MaTeMaTHYECKOI'O IIUKJIa asrycta 2024r.

MoanncaHo

Kapacera U.C. undposom

[TpoTokos Ne 1 ot «29» MBOY NoAnNuCbIo:
aBrycra 2024 r. YmpuxmHa OKcaHa

ﬂCOLU NQl AnekcaHApoBHa
Harta: 2024.08.30
15:16:03 +07'00"

PABOYASI IPOTPAMMA
(ID 4825451)

yueOHoro npeamera «Xumus. Yriay0JdeHHbI YPOBEHb)

s ooygaromuxcs 10 —11 xmaccoB

Jlennku 2024



MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma Mo XMMUM Ha YPOBHE CpEHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeaHEero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B PeaepanbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenmuu mnpenojgaBaHus
ydyeOHOro mpeamera «XuMHUs» B o0Opa3oBaTebHBIX OpraHuzanusx Poccuiickoit
Qdenepanvy, peamu3yIOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX ToJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuyenue mpeamera, peanumzyeMoe B yclnoBusAX AuddepeHunpoBaHHOTO,
npoGuabHOrO0 OOyYeHMs, MPU3BaHO obOecrneunuTh oO0Ie00pa30BaTENbHYI0 |
OOIIEKYNbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COIUYME, a TAKXKe IS
POJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCA OAHOW U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMe mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
noJpoOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIei, coaepx aHus,
pe3ynbTaToB OO0ydeHUs M TpeOOBaHUW K YpPOBHIO TMOJATOTOBKH BBIMTYCKHUKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMIOJIHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpod oOecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0Oy4yeHus, BOCIIMUTAHUS U PAa3BUTUS O0YUaIOIINXCS CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TMPUHLHUIOB CTPYKTYpPUPOBAHUS U IOCIIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJSI U OLEHKH O0pa3oBaTENIbHBIX JOCTHKEHUN O0O0yYaroluxcs B
pamMKax HWTOTOBOM arTectal B (opMe €IUHOIO TOCYIapCTBEHHOTO
9K3aMeHa 10 XUMUHU.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE paclpeielieHne y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOro
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIeH U 3a/1ay U3y4eHUs MpeaMeTa
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKKe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TmpelelaMd YCTAHOBIEHHOM MPOrpaMMoi MO  XUMHUH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XUMUSL Ha YpPOBHE VIIyOJEHHOTO U3YYEHHUsS HANpaBI€H HA pean3aluio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 93Toil cBs3M wH3yueHHe MpeamMeTa «XUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccuonaabsHOro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTIO Pa3BUTHA OOydYarOlIUMXCs, Ha (POPMHUPOBAHHE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCST  yIUIyOn€HHbIe Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJYy4YaeT OMNpeJeEHHOE TEOPETHUYECKOE [OMOJIHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAX MX COCAMHEHWN HA OCHOBE PACIIUPEHUS] M YIITyOJICHUS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DIIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUNIOB ~ pEaKkuui  JomoiHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHCHWH K OOmel cucteme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYECHUH TpeAMEeTa B JIaHHOM CJy4yae akleHT OyAeT clelaH Ha OOIIHOCTb
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHHMHM BEUIECTB U JIPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOMST, K MpUMEpPY, TaKHUe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEIIECTB CIYKaT OCHOBOW I H3y4YEHUs
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3IX C YYEOHBIMH MpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOT'O U CpelHero odmiero odpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiu B 0OOecleyeHUu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00ecrevyeHnn panuoHaIbHOIO MPUPOIONOIb30BaHMs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUW XUMHHM, COBPEMEHHBIX IPEICTABICHUU O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CUCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONINX €CTCCTBEHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  TepepadOTKOM
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUUCCKON JCATEITHPHOCTH U MIOBCETHEBHOM YKU3HHU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTHU SBJICHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAalMM K OOYYEHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOpPAa30BAHHMIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYJIbTYpPhI, TPHOOPETEHUE OMbITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeJemI0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa Yriepoja: OCHOBHOE M BO30YXIAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUIU3ALMU aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuenTopHslil). TUNBl NepeKpbIBaHUS AaTOMHBIX OpOUTalleld, G- U T-CBS3M.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemectB. [loHsTue o cBOOOJHOM pajgukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenerHas. WM3omepus. Bunabl wu30Mepuu: CTPyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOoMeHKIatypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJICHHE C OO0pa3llaMd OpPTraHMYeCKHX BEIIeCTB M MaTepHallaMH Ha HUX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJIKaHOB: PEAKIMHM 3aMEUICHUs, H30MEpHU3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBSI3W, MOJIUMEpHU3aluu U okucieHus. [lpaBmio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OeH30i1a. DU3HMYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE alKWIBHBIX paTUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HeTsAHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTaJOT€HAIKAHOB C MAarHMeéM M LUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIICHUM:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOEe OOHApYKCHHE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJIOPOI0OB U FaJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUsS W TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYE€CKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHs] W TPUMCHCHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIbI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUd C Y4YaCTUEM YTJIEBOJOPOJIHOIO pajuKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOW KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencraBurenu BhICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAJbMUTUHOBAs, OJICMHOBAs, JUHO/EBAS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION U 1IeJI0uHON cpeqe. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
¥ Tonucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PyKTO3a, ramsakrosa, pubo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH OpranusMa. /ucaxapuasl: caxapos3a, MaJibTO3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKHME CBOMCTBA Kpaxmaja M UEJUII0JIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHUPTA JUXPOMATOM Kayiusl (BO3MOKHO MCIOJIb30BaHUE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTUYECKWEe, TMEePBUYHBIC, BTOPUYHBIE UM TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOW KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpUMeHeHue anudatuyeckux aMuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaKius TMOJUKOHACHCAIIMK, O0pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCNIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «PacnoznaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble OJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIyYEHUs, ONPENEIICHUE JIOJM BBIXOJA MPOAYKTa PEaKUUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
OPHEPreTUYECKU YpPOBEHBb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YTIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBHI PAIMOHAIBHOTO THTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX DJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHuueckass CBSI3b. BHAbl XHMHYECKOW CBs3M: KOBaJICHTHas, HMOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIApHbIE B3aUMOICCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEJIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PACTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
Ha3BaHUS OTJECIbHBIX MPEACTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPHU XUMHUYECKUX peakiusax. TernoBbie 3PheKThl XUMHUUECKUX PEaKIUu.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphI, BIMSIONIME HA TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PacTBOPOB: KHUCJIOTHAsl, HEUTpasibHAas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxxneiiime OKHMCIUTENM W BOCCTAHOBUTENIW. MeTon 53JEKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJEIU
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE Peakluii HOHHOTO OOMEHa, onpeiesieHne
Cpeabl pacTBOPOB € IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB [[.. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS MX aTOMOB. Du3nyeCKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
MeTajylaMd M HEMeTajulaMH, BOCCTAaHOBUTEJIbHbIE CBOWMCTBA. ['Mapuabl.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHUYECKHE CBOMCTBA. ['asioreHOBOIOpOAbl. BaxkHeue KUCI0pOACOAEpKAIIUE
COCIMHEHUS TaNoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne rajJoreHoB U UX COCTMHEHNM.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUALI. OKCHABI a30Ta. A30THCTas U a30THAs
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoictBa. dochunsr u dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciiora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3ndecKkue u
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
Oc0OEHHOCTH CTPOCHUS DJIIEKTPOHHBIX O000JIOYEK aToMOB MeTamuioB. OOmue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anekTpomerautyprus. [lonsitue o koppo3uu MetamuioB. CHocoObl 3alIMTHI OT
KOpPpO3UH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mrast xapakrepuctuka metamwioB |IA-rpynmer [lepronnyeckoit cUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMHUYECKHE CBOWCTBA, IPHUMEHEHUE IPOCThIX BEHIECTB W HX COCAUHECHUMU.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUIN: TTONTyYyeHue, GU3NYECKUEe U XUMUYECKHE CBOMCTBA, TPUMEHEHHE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Du3NYECKUe U XMMHUUYECKHE CBOMCTBA XpoMa U €ro coenuHeHul. OKCuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wmapranma(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
MHKa U €r0 COEIUHECHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJTOYHO3EMETbHBIX METAUIOB C BOAOW (BO3ZMOMXHO HCIOJIb30BAHUE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEIIEHUE HKCIEPUMEHTANBHBIX 3a]a4y [0 TeMaM
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOJYYEHHUs Ba)XHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOACTBA aMMHUAKA,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
oOecreyeHuu NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOro0 MCIOJb30BaHMS NpenaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepaMHuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM 00BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PpEaKIMU, €CIU OJHO W3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peakluu, €ecid OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONpeaeiaEéHHOU
MaccOBOM JoJied pacTBOPEHHOrO BELIECTBA, MAacCOBOW JOJIM U MOJISPHOU
KOHIICHTpAIIMM BEIIECTBA B PAcTBOPE, JOJW BBIXOJA MPOJIYKTa PEAKIUUA OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeIMeTHbIE CBS3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl Tpu  M3yYeHUH oOmed
Heopranumdeckoil xumuu B 11 Kilacce OCyIIeCTBISETCS Yepe3 UCMOIb30BaHUE Kak
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK ¥ TOHSITHH, MPUHATHIX B OTJEIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IHKIIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUUKaIus, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEepeHne, IKCIIEPUMEHT, MOJIEJTh, MOJICTTUPOBAHUE.

@u3nka: Marepus, MHUKPOMHD, MAKpPOMHp, aTOM, OdJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nUecKkre BEIUYNHBI, €IMHULIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: kneTka, opranusm, 3KocUcTemMa, ouocdepa, MeTaboIn3M, MaKpoO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
PECYPCBIL.

TexHonmorus: XMMHYECKass MPOMBIIIJIEHHOCTh, METAJLTYPrUsl, CTPOUTEIbHbIE
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUalioB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 11O XUMUN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM IMOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA NpeaMeTa «XHUMUsS» Ha YPOBHE CPEIHErO
o0miero o0pa30BaHMS BBIICICHBI CIECAYIOIIME COCTaBISAIONIME: OCO3HAHUE
OoOyJarolmUMHUCsT POCCUMCKON Tpa)XXJaHCKOW HJEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIbBHOCTH M CAMOONPEACICHNIO; HAJTMUMEe MOTUBALIMU K
00y4eHHI0; TOTOBHOCTH U CIIOCOOHOCTh OOYYalOIMMXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TIpaBUJIaMU W HOPMaMH TIOBEJCHMS; HAIMYUE
IPaBOCO3HAHMS, YKOJOTUUECKON KYJIbTYpPhI; CHOCOOHOCTh CTaBUTH LIEJIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JIMyHOCTHBIE PE3YJAbTaThl OCBOCHMUSI TMpeaMeTa «XHUMUS»  OTPaXKaIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MPOIlecce peaau3aini 00pa3oBaTeIbHON IeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OTbITA TO3HABATEIBLHONM M TMPAKTHUYECKOW JEeATEIBbHOCTHU
oOydJaromuxcs B MpOLecce peajan3aluud o0pa3oBaTeNIbHON JEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JAEATEIIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHWsSI, JIOTUKY H
apryMEHTbI JPYTUX IPU aHAIU3€ Pa3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

[EHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HAacJeAUIo
OTECUYECTBEHHON XMMUM;

YBaXXEHUSI K MPOLECCY TBOpPUECTBA B 00JIACTH TEOPUH M MPAKTUYECKOTO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT



JUINTETIBHBIX ~ HAONIOACHHWH, KPOMOTJIMBBIX SKCHEPUMEHTAIBbHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJla YUYEHBIX U MPAKTUKOB,;

MHTEpECAa M [I03HABATEJIbHBIX MOTHBOB B TMOJYYEHUH M MOCIEAYIOIIEM
aHanu3e MHQOpPMAUUU O MEPEIOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XHMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSMH,
U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapHUILIEH C
NO3UIMH HPaBCTBEHHBIX U MPABOBBIX HOPM M C yYETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) dopmMupoBaHus KYyJbTYPbI 310POBbS:

NOHMMAaHUS IEHHOCTeH 370poBOTO W 0Oe3omacHoro o0pasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0Oe30macHOro oOpalleHusi C BellecTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYIOBOH AEATEIHHOCTH;

NOHMMAHUS I[EHHOCTH TPAaBWI HHIWBUIYAIBHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsSI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATEIbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWHM MPAKTHYECKUX 3a]a4
COLIMAJIBHOM HAaIPABJIIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY U3YUYECHUIO NMpoQeccuil pa3iuyHOro poja, B TOM
YKCJIE HA OCHOBE NPUMEHEHHUS NIPEAMETHBIX 3HAaHUU 110 XUMMUH;

YBaXXEHUS K TPYAY, JIOIAM TPYyJla U pe3yJbTaTaM TPYI0BOM €S TEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJBbHOH TPaeKTOPUH
oOpa3oBanus, Oyaymied mpodeccud U peanu3alud COOCTBEHHBIX KHU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEN K XUMHUH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

9KOJIOTMYECKH LEJIECOO0PAa3HOro OTHOUIEHUS K MPUPOJE KaK HCTOYHHUKY
CYLIECTBOBAaHHUS KU3HU HA 3eMII€;



MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIb;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
pELICHUS] BOIPOCOB PAIMOHAIIBHOTO MTPUPOAONIOIB30BAHUS;

AKTUBHOIO HENPUATUA JECHUCTBUM, IPHUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHYECKHUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEeSATENbHOCTH JKOJIOTUYECKOM HaIMpaBJIE€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHUH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY)KAroIIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJieM COXpaHeHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIECHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUANbHOM KYyJIbTYpbl, B PEIIEHUH TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXIOT0 4jeHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: [OHMMAHHUS CYIIHOCTH METOHO0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs1 aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIIBHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpPEpPhHIBHOMY OOpa30BaHUIO U
CaMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;



MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazauuHbIX chepax npodeccruoHanbHOM
NeSATEeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yiabTaThl OCBOCHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeUUPUKYy METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaJIbHbIC yueOHbBIE JCHCTBUs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COITMAIILHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS W yYHUBEPCAJIbHBIC ydeOHBIE
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOruvYecKne JAeicTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPHM OCBOCHHMHM 3HAHUM MPUEMBI JOTHUYECKOTO MBIIIJICHHUS
BBIJICJIATh XapAaKTEPHBIC NMPU3HAKU TMOHATHM U YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU I KJIacCHU(PUKAMKM BEIIECTB U
XUMHWYECKHUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, IEIyKTHBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBaEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUCHHS;



MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX W MPAKTUUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

(bopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUA, UCTIOIb30BaTh MMOCTABICHHbIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBATH
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETaHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB NTO3HAHUSI.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMHYECKOW WHPOpMANME: NPUMEHITh MeXNpeaMeTHole (hu3udeckue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK1a€MOM TEMBI B X0J1€ JUAI0Ta U/ UIu
JMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C IIPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC YHUBepCcaJlbHbIe y4eOHbIe IeHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss €€ ILead W 3aJaud, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4YE€OHBIX M UCCIIENOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
3G eKTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUs HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE CaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA YTIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOiero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsl y9eOHOTO TIpeiMeTa « XUMHUS» HAY4IHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIA
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUeOHBIX
CUTyalusiX, a TAaK’Ke B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
nporpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTABICHbI IO T0JaM
W3YUYECHUS.

10 KJIIACC
[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «Opranudeckass XUMUA»
OTpAXKAIOT:



c(hOpMUPOBAHHOCTb MNPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECIICUCHHH YCTOMYHUBOIO
Pa3BUTHSA YEJIOBEUECTBA B PEUICHUU MPOOTIEM SKOJOTHUECKOM, YHEPTETUUYECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3[JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIoBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBbIO U IPUPOJIHOM CPEJIE;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIHOYAET:
OCHOBOIIOJIArAIOIINE TTOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTaned, HOH, MOJEeKYyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAbHAS
rpylmna, paaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas ¥ TMPOCTPAHCTBEHHas (TeoMeTpuueckas,
ONTHYECKAas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS, TEOPHH, 3aKOHBI
(nepuonnueckuii 3akon J[. VM. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
M TPEBpallleHHs] HHEPrud TMpPU XUMHYECKUX pPEaKluAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3bIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JEKalllue B OCHOBE
NOHUMAaHUS MPUYMHHOCTH M CHCTEMHOCTA XUMHUYECKUX SIBICHUH; MPEICTaBICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHi, TEPMOJUHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKAaHMs, O B3AUMHOM BIIMSHUM aTOMOB U TPYIII aTOMOB
B MOJIEKyJIaxX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opueHTanTsl | u Il pona);
(akTONOTHYEeCKHE CBEJICHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUIITUX OPraHMYECKUX BEIHIECTB B OBITY M MPAKTHYECKOU
JESTENHbHOCTH  YeJIOBEKa, OOMMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOA, TepepaboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BATh XUMUYECKYI0 CUMBOJMKY JIJII COCTABJICHUS! MOJICKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHISCKHUX
BELIECTB;



COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKUUN M PACKpPbIBaTh MX CYIIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIUi  MOCPEIACTBOM  COCTABJICHHS
ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OOMEeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

U3rOTABIMBATH MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JIJIS WILTIOCTPALlUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: yCTaHABIMBATh MPUHAMJIEKHOCTh HM3YUYEHHBIX
OpraHMYeCKUX BEIIeCTB MO HX COCTaBy M CTPOCHHUIO K OIpEAeIEHHOMY
KJaccy/Tpymnine COEeIMHEHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYeCKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBbIE HA3BaHUS JJISI OTIEIbHBIX
npe/ICTaBUTENEH OPraHMYEeCKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOJYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru]], aleTOH, MYypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NAIbMUTHHOBAS KUCIIOTHI,
TJIMLWH, aJaHuH, MalbTo3a, (pPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMHUPOBAHHOCTh yYMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3UM B
OpraHMYeCKUX COEIUHEHHUAX (KOBaJieHTHAas M WOHHAas CBA3b, G- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IIOJIOKEHUS TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. bytnepoBa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB,  CTPOEHHUE,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TUIHMYHBIX MpPEACTaBUTENEH PpazIUUHbIX
KJIaCCOB OPraHMYECKUX BEIECTB: aJIKAHOB, IIUKJIOAIKAaHOB, AJIKEHOB, aJIKa/IUEHOB,
QJIKUHOB, apOMaTHYECKUX YIJIEBOJAOPOJOB, CIHPTOB, ajlbJErHI0B, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MMPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKUCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JAM- M IOJIMCAXapHUIOB),
WUTIOCTPUPOBaTh ~ TEHETHYECKYI0  CBSI3b  MEXAY HUMH  ypaBHEHHUSIMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEaKUUW € HCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMUPOBAHHOCTh YMEHHSI TMOATBEPKIAATh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CIIOCOOHOCTH OpraHNYECKUX COCTUHEHUHN OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOM CBA3M (G- U T-CBSA3M), B3AUMHOI'O BIIMSHUSA aTOMOB
U TPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpPHU30BaTh UCTOUYHUKU YTIIEBOAOPOTHOTO
ChIpbsi (HedTh, TPUPOAHBIA Ta3, Yrojib), CIHOCOOBI €ro MepepaboTKH W
MIPaKTUYECKOE IPUMEHEHHE MPOAYKTOB EPEPa0OOTKH;



c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJ[aX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICTIUPOBAHUU, HKCIICPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTH 3TU 3HAHUS,

c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE omneparuu
MBICITUTEILHON JEATeIbHOCTU — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMATHU3alIUI0, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA U3Y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHMII: BBISBISATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TMOHHMMAaHUs CYIIHOCTH MaTepUaIbHOTO E€IMHCTBA MHDA,
UCIIOJIH30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMUU JJi OOBSICHEHHS U
IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHM: TMPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYUH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPHU3YIOUIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BElIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XUMHUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOopMHUPOBAHHOCTh YMEHHI: TIPOTHO3UPOBATH, AHATM3UPOBATH M OIICHUBATH
C TO3WIMH  DKOJIOTMYECKOHW  O0€30MacHOCTH  IOCJEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepadOoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJIsSI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMAX, CBA3aHHBIX C XUMHEH;

c(hopMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJHHO IUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUM DKCIIEPUMEHT (MOJyYEeHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOACPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
3a/lady 1O PACMO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPaBHUII
O6e3omacHoro oOpamieHusi ¢ BEIIeCTBAaMU U JIA0OPATOPHBIM 00OPYIOBaHUEM,
dbopMynupoBaTh IENb WUCCIENOBAaHUA, TNPEICTABIATh B Pa3IU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOI01aTh MpaBHUJIa IKOJIOTHYECKH IEJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOM JEATEILHOCTU B LIENIAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKarOIIEH
MPUPOJIHOM CPEbl U TOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HABAaTh OMNACHOCTb TOKCHUYECKOTO JEHCTBUA HA >KHBbIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazaTtens [TIK;

aHAJM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;



c(OPMHUPOBAHHOCTh YMEHHUM: OCYILECTBIISATh LEJICHANPABICHHBIA TOUCK
XUMHYECKON MH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4YHas
JUTEepaTypa, CpeacTBa MaccoBoil nHpopmanuu, IHTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMAIHIO, epepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON Y4eOHOM 3a/1auei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OOm@as M HeopraHuyeckas
XUMHSI» OTPAKAIOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHHUN NPHUPOABI, O MECT€ M 3HAYEHUU
XUMHHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00EClEeYeHUH YCTONYHMBOTO
pa3BUTHs, B PEIICHUH NPOOJIEM SKOJOTUYECKOM, SHEPreTHYEeCKOM M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHUM MEJULIMHBI, CO3aHUM HOBBIX MAaTEpUaJIOB, HOBBIX
UCTOYHUKOB JHEPTruu, B OOECHEUYEHHH PAIMOHAILHOTO MPUPOIOINOIb30BaHUS, B
GbopMHUpOBaHUM MHPOBO33pEHUS M OOIIEed KyJIbTypbl 4YEJIOBEKa, a TakKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBbIO W MPHUPOIHOM

cpene;
BIQJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAECT:
OCHOBOIIOJIATAIOMINE TOHITHS — XUMHUYECKHH D3JIEMEHT, aToM, SApO aToMma,

M30TOIIbI, 3JICKTPOHHAsT 000JI0YKa aToMa, S-, P-, 0-aTOMHbIE OpPOUTAIH, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHUS aTroMa, THOpuau3anus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTEIEHb  OKHCIICHHUS,
XUMHYecKasi CBsI3b (KOBaJeHTHasi, WMOHHAs, MeTaJuInuecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKAs] pEIIETKa, XUMHUYECKas peaklus, pacTBOp, DSJIECKTPOJIUTHI,
HEAJNEKTPOJIUTBI, JJIEKTPOJIUTHYECKAsT JUCCOLMAlMsA, CTEHEHb JUCCOLUALINH,
BOJIOPOJIHBIM  MOKa3aTelb, OKHUCIWUTEIb, BOCCTAHOBUTENb, TEIIIOBOM H3(deKT
XUMUYECKOW PEaKIMU, CKOPOCTh XUMHUECKON PEAKINU, XUMUYECKOE PABHOBECHE;
TEOPUH M 3aKOHBI (TEOpHUs DJIEKTPOJIUTUYECKON AUCCONMALNU, TEPUOTUYECKUI
3akoH /.. MenzaeneeBa, 3aK0OH COXpaHEHHSI MACChl BELIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAILECHUS SHEPTUU NPU XUMHUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMHHM, MHUPOBO33PCHUECKHE 3HAHUA, JIeKallMe B OCHOBE IOHUMaHUSA
MIPUYMHHOCTH W CHCTEMHOCTH  XUMHYECKHX  SIBIICHUH;  COBPEMEHHBIC
MPEJCTABIEHNUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, WOHHO-MOJICKYJISIDHOM H
HAJIMOJICKYJIIDHOM  YPOBHSIX; MNPEACTABICHHAS O MEXaHU3MaX XUMHUYECKHUX
peaKkuuii, TEPMOAMHAMMYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX  MX
MPOTEKAHUs,, O XMMHYECKOM PaBHOBECHH, PACTBOPAaX U AUCIEPCHBIX CHUCTEMAX;
(aKTONIOTHYECKUE CBEJCHUSI O CBOMCTBAaX, COCTaBe, MOJYyYCHHH U O€30MacHOM
MCIIOJIb30BaHUU BaKHEUIIINX HEOPTaHUYECKUX BELIECTB B OBITY U MPAKTHYECKOMN



NESATENbHOCTH  4YeJIOBeKa, OOMMX  HAy4YHbIX [PUHLUUIAX  XHUMHYECKOIO
IIPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHHI: BBIABISATH XapaKTEpHbIE MPU3HAKU MOHITHIA,
YCTaHAaBJIMBaTh WX B3aUMOCBA3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHA NPHU
ONMCAaHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUN;

c(OpMHPOBAHHOCTh YMEHHSI MCIOIB30BATh XMMUYECKYIO CHUMBOJUKY JJIs
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpPaBHEHUH XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJAEIBHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEENSITh BAIGHTHOCTh U CTETIEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCIMHEHUSX, BUJ XMUMHUECKOW CBsI3U (KOBajJeHTHas,
MOHHAs, MeTaJUIM4ecKasi, BOJOPOJHAsA), TUI KPUCTAIMYECKON pPEIIETKH
KOHKPETHOT'O BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XHMHYECKOW CBA3M M THUIA KPUCTAIUIMYECKOW peméTku, OOMEHHBIH H
JOHOPHO-aKIIENTOPHBIM MEXaHU3Mbl 00pa30BaHMs KOBAJECHTHOM CBS3H;

chOpMHPOBAHHOCTh  YMEHMI:  KjJacCM(UIMPOBATH:  HEOPraHWYECKUE
BEIIECTBA M0 UX COCTaBY, XUMUYECKUE PEAKIIMU 110 PA3ITUYHBIM MTPU3HAKAM (YUCTY
U COCTaBy pearvpyrollux BEUIECTB, TEIIOBOMY 3((EeKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHCIEHHUsS JJIEMEHTOB, OOpaTMMOCTH, YYacTHIO KaTaau3zaTtopa M
ApyTue); CaMOCTOSATENBHO BBIOMPATh OCHOBAHUS U KPUTEPUH JUIsl Kiaccudukanuu
U3y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIM;

c(OpMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPUOANYECKOro 3aKkoHa /I.
. MenneneeBa u A€MOHCTPUPOBATh €70 CUCTEMATHU3UPYIOLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepH30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB II€PBOIO—YETBEPTOrO NEPHOIOB
[Tepuonnueckoin  cucremsr .M.  MengeneeBa,  uCOONB3Ys  TOHSTHS
«QHEPTreTUYECKHe YPOBHW», «IHEPreTUYECKHe MOIYPOBHU», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUYECKHE COCTOSHHUS aToMay;
OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMHMYECKHUX JJIEMEHTOB U UX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckon cucremsr [l N
MeHnneneeBa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUEK;

cOpMUPOBAHHOCTh yYMEHHUH: XapakTepu3oBaTh (OMHMCHIBATh)  OOIIME
XMMUYECKME  CBOWCTBA  BEIIECTB  PAa3IMYHBIX  KJIACCOB,  IOATBEPXKAATh
CyIIECTBOBAHHE T€HETUYECKOM CBS3M MEXAY HEOPraHWYECKUMMH BEIIECTBAMH C
ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;



c(OPMHUPOBAHHOCTh YMEHHUS PACKpPbIBATh CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
ATUX peakIui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABIICHHUS MX MOJHBIX U
COKpAIlEHHBIX  HMOHHBIX  YpPaBHEHUHW;  peakUMd  TUAPOIM3a;  peakuuy
KOMILJIEKCO00pa30BaHusl (Ha MpUMeEpe T'IPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUA);

c(OPMHUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH TPOTEKAHUS
XUMUYECKUX PEAKIUN C YYETOM HMX JHEPreTUYECKUX XapaKTEPHUCTHK, XapaKTeEp
U3MEHEHHSI CKOPOCTHM XHMHMYECKOM peakuud B 3aBHUCUMOCTH OT pPa3JIMYHbBIX
(akTOpOB, a TAaKXKE XapaKTep CMEIICHHUS] XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEITHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh XUMHUYECKHE PpEaKIIHH,
JeXanme B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUS CEPHOM KHUCIOThI, aMMHakKa,
oOle HayyHble TMPUHLHUIBI XUMHYECKUX MPOU3BOJCTB; LEIECOO0PA3HOCTD
NPUMEHEHUs] HEOPTraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHs] COOTHOUIEHHUS PUCK-TIONb3A;

c(OpMHUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHMM O METOJIaX HAy4YHOTO
NO3HAHUSl SABJIICHUW TIPUPOJLI — HAONMIOJEHNEe, H3MEpPEeHHEe, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasibHbIN U MBICJICHHBII), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
YMEHHMS IPUMEHSATh 3TH 3HAHUS IIPU DKCIIEPUMEHTAIBHOM MCCIICIOBAHUYU BEILIECTB
U s OOBSICHEHWS XUMHUYECKHX SIBICHUW, HMMEIONIMX MECTO B MpPHUPOJE,
IIPAKTUYECKOUN AECATEIIBHOCTU YEJI0BEKA U B IIOBCEIHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
NOHATUSIMHA U TPEACTABICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh yMEHHUS TPOBOAUTH PACUETHI: C HCIOJIB30BAHUEM
IOHATHM «MaccoBasi J0JI BELIECTBA B PACTBOPE» U «MOJIIPHAS KOHLICHTPALIUSI»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOrO 3 dexTa
peaKIuy; 3HAYECHHs BOJOPOJHOIO IIOKA3aTeNsl pacTBOPOB KHCIOT M ILEIOYEU C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMHM; Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA)
IIPONYKTA PEAKLNHU, €CIU OJAHO M3 MCXOJHBIX BEUIECTB JAHO B BHJE pacTBopa C
onpeIeIEHHOW MacCOBOM JIOJICH PacTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(MMeeT TpUMECH); JOJIM BBIXOJA MPOAYKTAa PEaKIuH; OOBEMHBIX OTHOIICHHIM
ra3os;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOATENIbHO IUIAHUPOBATh M IMPOBOIUTH
XUMHYECKUI  3KCHEpUMEHT  (MpOBEJEHUWE  peakluil  HMOHHOro  OOMEHa,
MTOATBEPKACHUE KAaYECTBEHHOTO COCTaBa HEOPTaHWMYECKUX BELIECTB, ONPEACIICHUE
Cpeabl pacTBOPOB BEIIECTB C NOMOIIBKD HWHIWKATOPOB, H3YYEHHE BIMSIHUSA
pa3nu4HbIX  (AKTOPOB HAa  CKOPOCTh  XMMHUYECKOM  pEaKlHH, pELICHHE



DKCIIEPUMEHTATBHBIX 3adad 1o TemaMm «Mertamtel» U «Hemeramie») c
coOJI0IeHneM TpaBuil 0€30MacHOro OOpallleHHs C BEIIECTBaMHU U J1a0OpaTOpPHBIM
obopynoBanueM, GOpMyIupoBaTh I€Jdb HCCIENOBAHUS, MPEICTABISITH B
paznuuHoi (popMe pe3ynbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH UX
JIOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHI: COOIIOAATH MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0OOpyIOBaHUEM, OOpalleHuss C BeleCTBAMU B
COOTBETCTBHHM C WHCTPYKIHSIMHU TIO BBITIOJHEHHUIO Ja0OPaTOPHBIX XHUMHYECKUX
OMBITOB, JKOJIOIMYECKH LEIecCO00pa3HOro NOBEACHUS B OBITY W TPYIOBOMU
JESATENBHOCTU B IIEJIIX COXPAHEHHSI CBOETO 3/10POBbs, OKPYKAIOIIEH MPUPOIHOM
Cpelbl M JIOCTHKEHHMsS €€ YCTOWYMBOIO pa3BUTHUS, OCO3HABAaTh OMNACHOCTD
TOKCUYECKOTO JCHCTBUS Ha >KMBBIC OPraHU3MBbI OMPEACIEHHBIX HEOPTaHUYCCKUX
BEIECTB, NOHUMAast cMbich nokazarens [1K;

c(OpPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBISTH IIEJICHANPABICHHBIA MOUCK
XUMHYECKOW MH(POPMAIIMK B PA3IMYHBIX UICTOYHUKAX (HAydHAsl M ydeOHO-Hay4YHAas
auTepaTypa, CpeAcTBa MaccoBor mHbopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIIOo, nepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3a7adeii.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust bubmorexa HOK
et p ) ? https://m.edso0.ru/d69df650
11 CTpOEHUS OPraHnYecKUX coequHeHnil A. M. 8
O6opynoBanue Toukn
byrneposa
pocta
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
21 [IpenenpHbIE YrIIeBOAOPOIBI — AJKAHBI, 5 bubnuoreka [IOK
' HUKJIOATTKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yrieBoI0POIbl: aAJIKEHBI, 14 1 bubnnoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.edso0.ru/d69df650
54 [IpupoaHbIe HCTOYHUKHU YTIIEBOJAOPOJIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bubnuoreka [JOK
2.5 r 4 1
HIOTEHIPOISBOARBIC YIIEROAOPOAOR https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Paspnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeJuHEeHNs
3.1 Crnuptsl. DeHon 11 1 bubnuorexa [IOK



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.eds00.ru/d69df650
O6opynoBanue Touku

pocra

KapOoHuIbHBIC COSTUHEHUS: AITbICTUIBI U

bubmmoreka [{OK
https://m.edsoo.ru/d69df650

3.2 keroHbl. Kap6oHOBbIe KUCIOTHI. CIIOKHBIE 21
K O6opynoBanue Touku
3¢upsl. XKupsl pocta
bubmmoreka [IOK
33 YTAIEBOzEL | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus
bu6moreka [IOK
https://m. : f
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 12 Mps://m.eds00. WAbIBS0
O6opynoBanue Toukn
pocra
Hroro mo pazgeny 12
Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeIHEHUS
5.1 BricokoMoeKyIpHbIE COCTUHEHUS 6 Et?[i?;;f:j(;gg}zwdf%o
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leproauyeckuii 3aK0H
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
https://m.edsoo.ru/2dd57f24
1.3 XHUMHUYECKUE PEAKITUN 19 1 3 b
O6opynoBanue Toukn
pocTa
Hroro mo pazgeny 39
Pasznen 2. Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETAILIb! https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
https://m.edsoo.ru/2dd57f24
2.2 Mertaiisl 23 1 2 b
O6opynoBanue Touku
pocTa
Hroro no paszneny 54
Pa3gen 3. XuMus ¥ :Ku3Hb
3.1 Mertoapl TIO3HAHUS B XUMHH. XUMHUS U 9 bu6mmoreka [JOK



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

JKU3Hb https://m.edsoo.ru/2dd57f24
Wroro mo pazueny 9
OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 102



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoaunyecTBO yacoB
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3ydeHusi | oOpa3zoBaTejbHbIE PeCypChl
padoThI padoTsbI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 npe CTaBJIEHHE O 1 02.09.24 bubmorexa HOK
pel R https://m.edso0.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
J1epojia (OCHOBHOE U
2 1}312361) 3 él({Hoe cocTosHMs) 1 04.09.24 | Dbnomorexa [IOK
YA ' R https://m.edsoo.ru/Oce6fd4c
BanenTHBIE BO3MOKHOCTH
aToma yriiepojaa
XuMudeckas CBSI3b B
OPraHUYECKUX COCTMHCHHUSIX. EuG 1OK
HOIHnOTEKA
3 M 0 1 05.09.24
exaHHSMH“O PA3OBATHA https://m.edsoo.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CITOCOOBI
pa3pbiBa CBs3EH
Teopus crpoeHuUs Eu 1IOK
nOInoTEKA
4 i A. 1 09.09.24
OPTAHIHCCKHX COCAMHCHIH https://m.edso0.ru/9e595ch8
M. byrneposa
Bunpl n3oMepuu: CTpyKTypHas,
I é)uCT aHCTBIZHHa}I PERT bubmorexa LIOK
5 9p P ' 1 11.09.24 https://m.edsoo.ru/b0e61661
MICKTPOHHEIC dHCKTEI B O6opynoBanue Touku pocta
MOJIEKYJIaX OPTraHHYECKUX



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

COEIMHEHUN

IIpencrasnenue o
KJTacCU(UKAIIUU U

bu6mmoreka [IOK

0 cHCTEMATITECkat 12.09.24 https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakiuii B 16.09.24 bubnuotexa [JOK
OpraHNYeCKON XUMHUHU https://m.edsoo.ru/ba5706aa

3 CucreMaru3anus 1 0000IIeHNE 18.09.24 bu6mmoreka [{OK
3HaHUH 0 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEPHS, 19.09.24 bubnuoreka [JOK
AJIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI

10 q)nsunqecm/le U XUMHYECKHE 93.09.24 bubnuorexa [JOK
CBOICTBa aJIKAaHOB https://m.edso0.ru/3137711c
HaxoxzaeHnue ankaHoB B Bu6morexa [IOK

11 npupoie. CriocoObl OJTydeHUs 25.09.24 https://m.edsoo.ru/259b0ash
U IPUMEHEHUE aKaHOB
[uknoankaHsl: 00Imas
¢dbopmMyna, HOMEHKIIATypa U

12 H30MepHsi, 0COOCHHOCTH 26.09.24 bubnunoreka [JOK
CTPOCHHUS U XUMUYECKUX https://m.edso0.ru/156730d2
CBOWCTB, CITIOCOOBI MOJIy4EHUS U
MIPUMEHECHHE

13 Pemrenne pacu€THbIX 3a7a4 Ha 30.09.24 bubmorexa [IOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JIEMEHTOB, BXOISIINX
B ero cocraB. CuctemaTu3amms
1 00001eHNe 3HAHW 110 TEME

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,
HOMEHKJIaTypa, JEKTPOHHOE U

bubmmoreka [{OK

14 02.10.24
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJeKkysl. CTpyKTypHast U IUC-
TpaHC-H30MEpHSI ATKCHOB
Ou3nuecKue 1 XUMUIECKIE Bu6 OK

15 cBolicTBa ankeHoB. [IpaBuio 03.10.24 nommoreka L

https://m.edsoo.ru/21069ccd

MapkoBHHKOBA

16 CriocoOpI moTydeHus U 071024 bubnuoreka [JOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padota Ne 1 o EuG 1OK

nbnmoTexa

17 "1 09.10.24
Teme O.]'IyLIeHI/IeUZ)TI/IJ;I'CHaI/I https://m.edso0.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Pemenue pacu€THbIX 3a1a4 Ha

18 oTpeJieNieHue MOJIEKYIIPHOU 10.10.24 bubnunoreka [JOK
(hopMyITbl OPraHuYECcKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AJNKaJMEHBI: CONPSHKEHHBIE,
U30JIMPOBAHHBIE, Euf OK

19 KyMYJIMPOBaHHBIE. 14.10.24 nomorexa L

OCOoOGeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a



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

20 XUMHYCCKUE CBOMCTBA 16.10.24 bubmuoreka [IOK
CONPSUKEHHBIX JIUEHOB o https://m.edsoo.ru/e561253d

21 CriocoOsI MMoJTydeHust U 17.10.24 bubmmoreka [JOK
IIPUMEHEHHE AJIKATUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHM PSJ,
o6mrast hopmyia,

22 HOII\TGHK?;aE };1 JJIEKTPOHHOE U 21.10.24 bubmorexa HOK

ypa, P o https://m.edsoo.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ, (pU3MYecKrue CBOMCTBA
. bubnuorexa [JOK
23 X 23.10.24
FIMHHCCIHE CBONCTRA AIIKIHOB https://m.edso0.ru/23493a93

24 KaqveCTBeHHHe peakuuu Ha 24.10.24 bubnuoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl OTy4eHHS U 06.11.24 bubnuoreka [JOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl 1o

26 ABHEHUIO XUMHUYECKOMN 07.11.24 bubamorera LOK
P o https://m.edsoo.ru/5db8e526
peaknuu

97 CI/ICTeI:/IaTI/BauH}I 1 00001IeHIE 11.11.24
3HaHUH 10 TeMe
ApeHbl: TOMOJIOTUYECKUH Ps/I,
obmras ¢popmyina,

)8 HOMEHKJIAaTypa. DJIEKTPOHHOE U 13.11.24 bubnunoreka [JOK
[POCTPAHCTBEHHOE CTPOEHHE o https://m.edso0.ru/a92a7094
MOJIEKYN O€H30J1a U TONyoa,
ux (usuveckue cBoiicTBa

29 XUMHYECKHE CBOMCTBA apEHOB: 14.11.24 bubnmoreka [JOK

pCaKknuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

XHUMHUYECKUE CBOMCTBA apPEHOB:

bubnuoreka [IOK

30 18.11.24
DA TPHEOCANHEHIT, https://m.edsoo.ru/a44alae4
OKHCJIEHHE TOMOJIOTOB O€H30J1a

31 OCOU6€HHOCTI/I XUMHUYECKUX 20.11.24 bubnuorexa [JOK
CBOICTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemrenne pacy€THbIX 3a1a4 HA

32 oTpeieJICHUE MOJICKYIISIPHOU 21.11.24 bubnuotexa [JOK
(GOPMYIIBI OPraHUIECKOro o https://m.eds00.ru/53461a2c
BEIIeCTBA

33 CriocoOplI oTy4eHus U 95 11.24 bubnuorexa [JOK
IIPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09
I'eHeTHueckas CBSA3b MEKITY

34 Pa3IMYHBIMU KJTacCaMu 27.11.24
YTJIEBO0POJIOB
Pacué€tsl mo ypaBHEHUSIM

35 XUMHUUYECKUX PEAKIIUH. 98.11.24
CucreMmaruzanus 1 00o01eHne
3HaHUH 0 TeEMeE

36 [Tpupoaueiii ra3. [lonyTHbie 02.12.24
He(TsHBIC Ta3bl

37 KameHnHbli1 yroJib v poIyKThI 04.12.94 bubnuoreka [JOK
ero rnepepadboTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocoOmr e Eu OK

38 niepepabotku. [IpumeneHne 05.12.24 nommoreka L{

https://m.edsoo.ru/21f9de78

MPOIYKTOB NepepaboTKH HePTH
I'enetnueckas CBS3b MEKIY

39 pa3IMYHBIMU KJ1acCaMHU 09.12.24

YTIJIEBOJIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE

bubnuoreka [IOK

40 CTPOEHUE; PEAKIIUH 3aMELIEHHS 11.12.24 https://m.eds00.ru/82b4d759
raJioreHa
JeicTBue menoyueit Ha
TaJIOT CHITPOU3BOTHBIC.

41 Bsaumoneiicteue 12.12.24
JUTAJIOr¢HAIKAHOB C MAarHHEM H
LIMHKOM
Cucrtemaruzanusa 1 0000IIeHne

42 3HaHUH 10 pa3aery 16.12.24 bubmmorera LHOK

https://m.edso0.ru/20e89f22
"Yraesomopoasr"

43 KonTtponsHas padoTa o teme 18.12.24 bubnuotexa [JOK
"Yraesomopoas" https://m.edsoo.ru/95c9e298
[IpenenbHbIe OHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSIJI,
obmas Gopmysa, CTpOCHHE bubnuoreka [IOK

44 MOJIEKYJI, U30MEpHS, 19.12.24 https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, O6opynosanue Touku pocta
knaccudukanuys, usnyeckue
CBOICTBa
XUMHYECKHE CBOMCTBA bubmuoreka [JOK

45 MPEeACIIbHBIX OJIHOATOMHBIX 23.12.24 https://m.edsoo.ru/26ee34fe
CIIUPTOB Ob6opynoBanue Touku pocta
CriocoOsl mostyueHust u

46 MIPUMEHEHHE OJHOATOMHBIX 25.12.24 bubmorexa [IOK

https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Ipocteie a¢upsi: 26.12.24 bubnmoreka [JOK

HOMCHKIJIaTypa U U30MEpUs,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3NICCKUX U
XUMHYECKUX CBOUCTB

MHOroaTroMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX

bu6mmoreka [IOK

48 09.01.25
(bu3HUecKre U XUMUICCKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoOsl nostyueHust u

49 MIPUMEHEHNE MHOTOATOMHBIX 13.01.25 bubmorexa HOK

P o https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYIIBI, Bufs -
50 (bu3nvecKkne CBOWCTRA. 15.01.25 nomoreka 1
https://m.edsoo.ru/2ce726f8
ToxcuuHOCTH (peHoIIa
. bubnuorexa [JOK
51 X 16.01.25
MMIHECKHE CBOHCTBA (eriora https://m.edso0.ru/037ca5f9

59 CriocoObl oTy4eHHS U 20.01.25 bubnuoreka [JOK
npuMeHeHne (perosa https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2.

53 Pemenune skcnepuMeHTaIbHBIX 99 01.25 bubnuoreka [JOK
3a1a4 110 TeMe "CuupTel U o https://m.edsoo.ru/fd0ced09
dhenonsr"

54 CI/ICTeI:/IaTI/BauI/I;I 1 00001IeHNE 93.01.25 bubmuoreka [JOK
3HAHUM MO TeMe https://m.eds00.ru/1810cb9b
ANbJIEruibl U KETOHBI:

AJIEKTPOHHOE CTPOEHUE
55 KapOOHUIILHOU TPYIIIbL; 97 01.25 bubnmoreka [JOK

TOMOJIOTHYECKUE PsI/Ibl, 001Ias
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

AHBI[CFI/I[[BI 1 KCTOHBI:

bubnuoreka [IOK
56 7 ; 29.01.25
(usiieckue cBOHCTBA; peaKiy https://m.edso0.ru/c887425c¢
MIPUCOCTUHCHIS
Peaknuu okucienus u Bu6 110K
nomorexa
7 .01.2
> KAHCCTBEHHDIC peaKiitd 30.01.25 https://m.edsoo.ru/a393baa9
aJIBJAETUI0B U KETOHOB
58 Crioco0OblI moTy4eHust 03.02.25 bubnuotexa [JOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTbHBIC
KapOOHOBBIE KMCIIOTEI bubnmorexa LHOK
59 P ’ 05.02.25 https://m.edsoo.ru/fecOb113
O0COOEHHOCTH CTPOEHHUS UX
O6opynosanue Touku pocta
MOJIEKYJT
N3omepust 1 HOMEHKIIATypa
bu6mmoreka [IOK
60 KapOOHOBBIX KHCIIOT, UX 06.02.25
. https://m.edsoo.ru/700cc87b
(bu3uvecKue CBOMCTBA
XUMHYeCKHe CBOMCTBA Bu6 1OK
HOIHNOTEKA
61 10.02.25
MPEACTILHBIX OHOOCHOBHAIX https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOMCTB
62 MYpPaBbUHON KUCJIOTHI. 12.02.25 bubnuoreka [JOK
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OCOOEHHOCTH CBOMCTB:
HeTIPEeACIIbHBIX U
apoMaTH4ecKnX KapOOHOBBIX, Eufs OK
63 TMKapOOHOBBIX, 13.02.25 nboreka 11

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

Hpe,[[CTaBI/ITCJ'H/I BBICIIHUX
Kap60HOBLIX KHUCJIOT

https://m.edso0.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
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[ToHATHE O IPOU3BOIHBIX

bubmuoreka [IOK

64 17.02.25
KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/0d162d9d
CriocoOsI MMoJTydeHust U Eub 10K

nonorexa

65 0 19.02.25
HPHMCHEHHIE KAPOOHOBHIX https://m.edso0.ru/7c065c9d
KHCJIOT
Crnoxwuble 3¢upsr:

66 TOMOJIOTUYECKUM psJl, oOras 20.02.25 bubnuotexa [JOK
¢dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 d)nsunqecm/le U XMMHUYECKHE 24.02.95 bu6moreka [IOK
cBOIicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM

68 peaxiuu, Ha onpeesieHne 26.02.25
MOJIEKYISIpHOM (OpMYJIbI
OpPraHUYECKOTO BEIEeCTBA
[TpakTuueckas padota Ne 3.

Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK

69 27.02.25
3ama4 o teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
kucioThl. CioxHbie 3¢upbr"”

X : eHHE, ecKue
70 n flf;;:gf;: I&ﬁffff - 03.03.25 | Dubmioreka IOK
A https://m.edso0.ru/a19c5b98
(ruapoiin3)
Oco0OeHHOCTH CBOICTB JKHUPOB,

71 COJIepXKalIuX OCTaTKU 05.03.25 bubnunoreka [JOK
HEIPEACIBbHBIX JKUPHBIX https://m.edso0.ru/b0331922
KucnoT. JKupsl B ipupoie

72 Mpla KaK COJIU BBICHIUX 06.03.25 bubmmorexa [JOK

https://m.edso00.ru/3c566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
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KapOOHOBBIX KUCIIOT, HX
Morouiee aercreue. Ilonstue o
CUHTCTHUYECKUX MOIOIINX
cpencrBax (CMC)

O6opynoBanue Touku pocta

T'eneTnueckas cBsI3b
YTJIEBOJAOPOJIOB U

bu6mmoreka [IOK

73 10.03.25
KHCJIOPOJICOAEPKAIIUX https://m.eds00.ru/56790c96
OpPraHMYECKUX BEIIECTB

74 Pacuérel o ypaBHerIs[M 12 03.95
XHUMHYCCKHAX PEaKITHHA

75 CHCTGEA&TI/B'&HI/IH 1 00001IeHNE 13.03.95 bubnuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTeprucTuKa

76 YTJIEBOJIOB U KiIacCU(pHUKaIUs 17.03.25 bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, H- U https://m.edso0.ru/7a9693al
TOJIMCaxapu bl )

Monocaxa : puzmyeckune
77 cgogcmz If Eﬂilf HGHHI:IIC BKH 19.03.25 | Dubmorera LIOK
A R https://m.edsoo.ru/b4bdda2d
MIpUpoJIe
[IpuMeHeHwue riIroKo36bI, e BuG 1OK
nonroTeka

8 SHATCHHE B 20.03.25 https://m.edso0.ru/5e61122d
KU3HEACITSIIbHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa,

79 MajbTO3a M JIAKTO3a. 31.03.95 bubmuoreka [JOK
Haxoxnenue B mpupose u https://m.edsoo.ru/eb0384e7
MIpUMEHEHHE JFcaxapuioB

80 [Tonucaxapuasl: cTpoeHue 02.04.25 bubnmoreka [JOK

MaKpOMOJIeKyJ, (pu3nyeckue u

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,

MIPUMECHCHHE
81 [TonsiTne 06 UCKYCCTBEHHBIX 03.04.25 bubnuorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIX 3aa4 Ha
82 OIpEAEIICHUE JOJIM BbIXO1a 07.04.25 bubnuotexa [JOK
MIPOAYKTA PEAKIUH OT https://m.edsoo.ru/7fde47ef
TEOPETHUECKH BO3ZMOKHOTO
83 CI/ICTCI:/[aTI/BaIII/ISI 1 00001IeHIE 09.04.25 bubnuotexa [JOK
3HaHUM MO paszieny https://m.edso00.ru/08d4364c
KonTponbnas paborta o teme Bi6 LIOK
nOIMOTEKA
4 "K 1 . 4.2
8 HCTTOPOACOACPIRALIIE " 0.04.25 https://m.eds00.ru/42c6678e
OpraHuvecKre COCIMHEHUS
AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
85 bopmysta, H30MepHS 14,0425 | Dnomorera LIOK
pMya, Py, o https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (PU3UUECKHE
CBOMCTBA
86 XUMHYECKHE CBOMCTBA 16.04.95 bubmuoreka [JOK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTpOEHUE aHWIINHA, Eu OK
87 0COOCHHOCTH XUMHUYECKUX 17.04.25 nommnoreka L{
¥ https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOsl mostyueHust u
88 pUMEHEeHHE alTn(paTHYECKIX 21.04.25 Bubmmorexa LIOK
P o https://m.eds00.ru/eal38763
aMUHOB
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa 93.04.25 bubnuorexa [IOK

U u3oMepus, Gpu3nvecKre

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTOEeNbHBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

O6opynoBanue Touku pocta

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

bu6mmoreka [IOK
24.04.2
%0 Ouooriieckoe sHaveHme 04.25 https://m.edsoo.ru/77df705a
aMHHOKUCIIOT. CHHTE3 B
TUPOJIN3 TIENITUIOB
o1 benku xak npupoaHbIe 28.04.25 bubnuorexa [JOK
MIOJIUMEPBL; CTPYKTYPhI OEJIKOB https://m.edso0.ru/429e9899
. bubnuorexa [JOK
92 X 0 30.04.25
FIMHHCCIHE CBONCTBA DEIKOB https://m.edso0.ru/6237306d
A3oTcoaepxalime
TETEPOIUKITHIECKIE Eu 110K
nonmoTexa
93 .H 05.05.25
COCHUHCHHA. HYIJICHHOBbIC https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOEHUE U
OunosiornyecKasi pojb
[TpakTuueckas padota Ne 4.
Pemenune skcnepuMeHTaIbHBIX EuG 1OK
noIMoTEKA
94 07.05.25
iaﬂaq HoTeme https://m.edsoo.ru/8e3c02d1
A3oTcoaepKalne
OpPraHM4ecKue coeAMHEHU"
[IpakTuueckas pabora Ne 5.
95 Pemenne skcriepuMeHTaIbHBIX 08.05.25 bubnunoreka [JOK
3a7a4 1o teme "Pacrno3naBanue https://m.edsoo.ru/bde3fdf6
OPraHM4YeCcKUX COCTUHEHUN"
KonTponsHas pabota o Teme Bu6 1IOK
noIMoTEKA
96 "A 12.05.25
SOTCOlEpHarte " https://m.edsoo.ru/ce561bc7
OpraHUYEeCKUE COCIMHEHUS
97 OCHOBHBIE TOHSATHUS XUMUHU 14.05.25 bubmuoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOBI UX
CHUHTE3a —IIOJIMMEpU3alus 1

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

MTOJIMKOHACHCAITUS

98 IInacTmaccel. YTunuzanus u 1 15.05.25 bu6mmoreka [IOK
nepepaboTKa IIacTUKa https://m.edsoo0.ru/82242e0f
DnacToMepsl: HaTypaJlbHbII

99 CUHTCTHYECKUE Ka 171 1 19.05.25 bubmorexa HOK

YAYKH: R https://m.edso0.ru/246103ec
Pe3una
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 91 05.25 bubnuoreka [JOK
cuHTeTnyeckue. [lonrumepsr https://m.eds00.ru/5963a601
CTHEIUaTFHOTO HA3HAUYCHHUSI
[TpakTrueckas padota Ne 6.

101 Pemenune skcnepuMeHTaIbHBIX 1 99 05.95 bubnuoreka [IOK
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IJIJACTMACC U BOJIOKOH"

O06o01eHre 1 cucTeMaTru3amus

102 M3YyYEHHOTO MaTepuaa rno TemMe 1 bubnuorexa [JOK
"BricokOMONIEK YIS pHBIE https://m.edsoo.ru/6a22b1e8
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Atom. CocTaB aTOMHBIX SITIED. bubmmoreka [IOK
1 . 1 02.09.24
XuMU4YecKui 35ieMeHT. M30ToTIbI https://m.edsoo.ru/59c112ee
CrpoeHue 3JIeKTPOHHBIX 000JI04eK bubnnorexa [JOK
2 1 04.09.24
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
Knaccudukanus xumuaeckux bubmuorexa [JOK
3 1 05.09.24
3JIEMEHTOB (S-, p-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
Pacnpenenenue 31neKTpoHOB MO
4 MIpEAEIICHUE SIEKTPOHOB I 1 09.09.24 bubnuoreka [IOK
ATOMHBIM OPOUTAISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
P Qurypan bu6mmoreka [IOK
5 3JIEMEHTOB B OCHOBHOM H 1 11.09.24
. https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
DIeKTPOHHBIC KOH(PUTYpAIIUU HOHOB. bubnuoreka [JOK
6 1 12.09.24
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoaundeckas cucTeMa XUMHYECKUX Eu OK
7 snemenTtoB JI. 1. Menpaeneena, cBsA3b C 1 16.09.24 nbnnotexa 11
N . https://m.edso0.ru/16957c01
COBPEMEHHOU TEOpHUEH CTpOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XUMHUYECKUX PJIEMEHTOB U 00pa3yeMbIX 1 18.09.24 bubnunoreka [JOK
MU IIPOCTBIX U CIIOKHBIX BELIECTB I10 R https://m.edsoo0.ru/f8468927
TpyIIaM U eproaam
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CucreMaruzanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

9 19.09.24
10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBsa3u. Mexanu3MEl
10 00pa30BaHUs KOBAJICHTHOU CBSI3H. 93.09.24 bubnuorexa [JOK
Boaoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MeXMOJIeKyIsIpHBIC B3aHMOICHCTBUS
BaneHTHOCTh ¥ BaJIeHTHBIE
11 BO3MOYKHOCTH aTOMOB. CBSI3b 95 09 24 bu6mmoreka [IOK
DIEKTPOHHOM CTPYKTYPHI MOJIEKYI C UX R https://m.edso0.ru/3d2ca093
T€OMETPHUYCCKUM CTPOCHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX 26.09.24 bubnuoreka [IOK
COEMHEHHMSAX: COCTAB U HOMEHKJIATypa R https://m.edso0.ru/8c66b12a
BemectBa MoJieKynsipHOTO 1
13 HEMOJIEKYJISIPHOTO CTpOEHHUS. THIbI 30.09.24 bubnuoreka [IOK
KPUCTAIJINYECKHUX PEIIETOK U CBOMCTBA A https://m.edso0.ru/e167635b
BEIIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
14 [IpencraBneHue o KOJJIOUIHBIX 02.10.24 bubmmorexa [TOK
bt A o https://m.edsoo.ru/da2c70e4
pacTBopax
HcTunHble pacTBOPHI: HACHIICHHBIE U
15 HEHACHIIIICHHBIE, PACTBOPUMOCTD 03.10.24 bubmmorexa [IOK
m P P ' o https://m.edsoo.ru/e9ccdd8d
Kpucrannoruapatsi
16 CriocoObI BbIpaKeHUSI KOHIIEHTPAIIUU 07.10.24 bubnnoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3aa4 ¢ ucmosib30BaHUEM
17 MOHATUH ""MaccoBas J0JIst 09.10.24 bubmuoreka [JOK

pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HOMEHKIaTypa 10.10.24 bubmmoreka [IOK
HEOPraHUYECKHUX BEIIECTB o https://m.edsoo.ru/bf9e108d
19 CucremaTu3aius 1 0000IICHIE 3HAHUN 14.10.24 bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast paboTa o Temam
"Crpoenue atoma. [leproauueckuii
20 3akoH u [lepuoanueckas cucrema 16.10.24 bubnuorexa [JOK
XUMHYECKHUX 251eMeHTOB [I. U. o https://m.eds00.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mmuoroo6pa3ue BemiecTs"
Krnaccudukarus XuMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHHYECKON
21 XUMHH. 3aKOH COXPAHEHUS MacChl 171024 bubmuorexa [JOK
BEILECTB; 3aKOH COXPaHEHHS U o https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
bub OK
Tennossie 3 HEKTh XUMUUYECKUX nommoreka L
N https://m.edsoo.ru/d1db86da
22 peakuuii. TepMoXxuMuvecKue 21.10.24
O6opynoBanue Touku
ypaBHEHUS
pocta
Boruncnenus no ypaBHEHUSIM
. bubmuoreka [JOK
23 XUMHUYECKUX PEAKIUN 1 23.10.24
https://m.edsoo.ru/87b13954
TEPMOXHUMHUYECKUM yPaBHEHUSIM
CKOpOCTh XUMHYECKOH peaKkinu, e
P peatdt O6opynoBanue Touku
24 3aBHCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB. 24.10.24 ocTa
Karanu3 u xatanuzatopsl P
25 ['omoreHHbI€ ¥ reTepOreHHbIE peaKINu 06.11.24
I1 6ota Ne 1
26 pakTudeckas pabora 0 TeMe 07.11.24 bubnuoreka [IOK

"BausiHue pa3nuyHbIX (aKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKON peakuuu"

O6opynoBanue Touku
pocra

OO6patuMbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmmoreka [{OK
https://m.edso0.ru/30952f9b

27 11.11.24
XUMHYECKOE PAaBHOBECUE O6opynoBanue Touku
pocra
[IpaxTueckas padota Ne 2 o Teme Bu6 110K
HOJINOTEKA
28 "B 13.11.24
JUSHHE PASTHHEIX PAKTOPOB Ha " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DNEKTPOTUTHICCKAST TUCCOITHAITHS.
29 CuIIbHBIE U CTa0bIe AJIEKTPOIUTHI 14.11.24 bubmorexa OK
p ’ o https://m.edsoo.ru/5f766bdf
Crenenp IUCCOIUAIAN
bu6moreka [IOK
HNonnoe npounssenenue Bopl. Cpena
B https://m.edso0.ru/3966ca89
30 BOJIHBIX PacTBOPOB. BomopoaHbIit 18.11.24
O6opynoBanue Toukn
nokazarens (pH) pactBopa
pocTa
I'maponus coneit. Peakuun bubmorexa TOK
31 P ’ HH, 20.11.24 https://m.edso0.ru/09d5a9bd
MPOTEKAOIIHNE B pacTBOPax A1, O6opynosare Touxu
AIEKTPOJIUTOB
pocTa
[IpakTrueckast padota Ne 3 o Teme Bu6 1OK
nonroTeKa
32 "X 21.11.24
VIVITCCIHe PeaKHHH ? pactEopax https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKHCIIUTEITbHO-BOCCTAHOBUTEIHHBIC Eu OK
33 peaknuu. BaxHenme OKuCIuTenu u 25.11.24 ubnnotexa 11
https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo1 3IeKTPOHHOTO (3JEKTOHHO- 97 11.24 bu6mmoreka [JOK
HMOHHOT0) Oajanca o https://m.edsoo.ru/fb691387
35 DNEeKTPOIN3 PAaCTBOPOB U PaCILIABOB 28.11.24 bubnuorexa [IOK
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BCIIICCTB https://m.edso00.ru/93fb97d2
bubmuoreka [JOK
P 2.12.24
36 SIICHUE 33]1a4 Pa3JIMYHBIX THIIOB 0 httos://m.edsoo.ru/5a859d16
bubmmoreka [{OK
7 P 4,12.24
3 CUICHHE 3a/1a7 PasinTitbix THIOB 0 https://m.edsoo.ru/5afa265d
CucreMaru3anus 1 0000IIeHUE 3HAHUH bubmmoreka [IOK
38 05.12.24
o Teme "XuMu4eckue peaxiuu" https://m.edsoo.ru/c161eb85
39 KonTponsnas pabora no teme 09.12.24 bubnuorexa [JOK
"Xumuueckue peakuun" https://m.edso0.ru/a8a0a930
ITonosxenne HEMETAJIIIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX Euts 10K
HOIMOTEKA
40 .A. M 11.12.24
PAeMEHTOB /| cucsieena 1 https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHS UX aTOMOB.
dusnueckre cBOMCTBA HEMETAIIOB
AmtoTponsi HeMETauIoB (Ha IpUMeEpe
41 KHCJIOpoa, cephl, hochopa u 12.12.24 bubmorexa IOK
PO, cepel, P o https://m.edsoo.ru/ef92c91c
yriieposaa)
Bonopon: nonydaenue, puznueckue u bubnuoreka [JOK
42 . 16.12.24
XUMHUUYECKUE CBOMCTBA. [ 'ipuIbl https://m.edso0.ru/0aa8f613
["asiorensl: HaX0KICHHUE B MPUPO/IE,
bu6mmoreka [JOK
43 CHOCOOBI OMy4YeHUS, PUINYECKUE U 18.12.24
N https://m.edsoo.ru/4e223795
XUMHAYECKUE CBOMCTBA
lNanorenoBopopoasl. Baxueiue
44 KHCJIOPOCOAEPIKAIINE COETUHEHUS 19.12.24 bubmorexa [IOK
poAcoAepxalt g o https://m.edsoo.ru/6b3255e6
rajJjoreHoB
JlaGopaTopHbIe U POMBIIIIICHHBIE Eufs OK
45 crocoObl NOJTYYEHUs TaJOT€HOB. 23.12.24 nomorexa L

HpI/IMeHeHI/IC TaJJO'CHOB U UX

https://m.edsoo.ru/6971aca4
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COEIMHEHUI

[Ipaktudeckas padora Ne 4. Pemenue

bubmmoreka [{OK
46 25.12.24
iKCHepI/IMeiITaJII)HI)IX 3aj1a4 1o TeMe https://m.edsoo.ru/8b26fecd
lManorenst
Kucnopoa: naboparopHeie u
47 [IPOMBIIIIJIEHHBIE CLIOCOOBI TIOJIYYEHHUSI, 26.12.24 bubnuorexa [JOK
(Gu3nUECKre ¥ XUMUYECKUE CBOWCTBA. o https://m.edsoo.ru/c8abc36a
O3oH. [IpumeneHune kucaI0poaa U 030Ha
bubmmoreka [{OK
48 9) 09.01.25
KCHIBL I TIEPORCHAR https://m.edsoo.ru/5c8816a0
bu6moreka [IOK
49 P 13.01.25
CILICIHE SAIAT PASIITALI THHOB https://m.edsoo.ru/2b6d8b4b
Cepa: HaxXx0XKJIeHHE B IIPUPOJIE,
50 CH(I))CO6I>I Hon21 EHUS ql)jnimicme " 15.01.25 bubmorexa [TOK
yi o o https://m.edsoo.ru/46afael6
XUMUYECKHE CBOMCTBA
bu6mmoreka [IOK
51 C 16.01.25
CPOBOZOPOA, CYbpH LRI https://m.eds00.ru/7c875999
Kucnopoaconepsxaiue coeTMHEHUS
52 cepbl gcfl)&j{HIZ)CTEl CBoﬁCTIlla CEepHOM 20.01.25 bubmorexa HOK
DAL P o https://m.edso0.ru/8cfa2548
KHCJIOTBI
[Ipaktuueckas padota Ne 5. Permenue
bubmuoreka [JOK
53 AKCIIEPUMEHTAJIBHBIX 337124 [10 TEME 22.01.25
" . | https://m.edsoo.ru/0Oafb05e4
Cepa u e€ coenuHeHus
A30T: HaX0XJACHUE B TIPUPOJIC,
crocoObl NOJTy4YEHUs1, PU3UUECKUE U bubnuoreka [IOK
54 . 23.01.25
XHMHYECKHE CBOMCTBA. AMMHMAK, https://m.edsoo.ru/badd2255
HUTPHJIBI
55 Kucnopoacoaepxaiue cCoeMHEHUS 27.01.25 bubnuoreka [IOK
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a3oTa. OCOOEHHOCTHU CBOMCTB a30THOM
KHCJIOTBI

https://m.edsoo.ru/e2965afe

[IpumeHeHue a30Ta U €ro COeIMHEHU.

bubmmoreka [{OK

56 29.01.25
A3oTHBIE yoOpeHus https://m.edso0.ru/129f5059
docdop: HAXOKACHUE B IPHPO/IE,
CocOOBI OTYYEHUs, PUIUICCKUE U bubnuorexa [JOK
57 . 30.01.25
XUMHUecKue cBoicTBa. dochuapl u https://m.edsoo.ru/9a6b43ec
bochun
Oxkcunel dpocdopa,
bubmmoreka [{OK
. .02.2
58 (bOC(i)OpCO)EGp)KaHH/Ie kuciotel. Comu 03.02.25 httos://m.edsoo.ru/c7a2d429
(hochopHOIT KUCTOTHI
59 [Ipumenenue docdopa u ero 05.02.25 bubnuoreka [IOK
coenunennii. @ocdhopHbie ynoOpeHus A https://m.eds00.ru/a218070a
[Ipaktuueckas padota Ne 6. Permenue
bu6mmoreka [IOK
60 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 06.02.25
https://m.edso0.ru/8175ac3f
"AzoT 1 pocdop u ux coequHeHUA"
VYrnepoa: HaXxoKJIeHUE B IPUPOJIE,
AJUTOTPOITHBIE MOTU(PUKALINH; bubnuoreka [JOK
61 . 10.02.25
(bu3uYecKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxkcup yraepoga(ll), oxcn
62 e I:)YZ(I\I;) . (OJ'I)LHa}I KECHOTa u eé 12.02.25 bubmmorexa [IOK
yHIEpoR > I o https://m.edsoo.ru/dba58adf
colu
63 Pemenue 3a1a4u pa3auvHBIX THIIOB 13.02.25 bubmnorexa [IOK
https://m.edso0.ru/6029b609
Kpemuuii: HaxoxxeHue B IpUpoJie,
64 crnocoObl NOJTy4YeHus1, PU3NIECKUE U 17.02.25 Bu6mmorexa LIOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo.ru/143558ab
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Oxkcun kpemuus(1V), kpemaueBas

bubmuoreka [JOK

65 19.02.25
KHCIO0Ta, CUIINKATHI https://m.edso0.ru/3170e7bl
[IpuMeHeHne KpeMHUS U €r0 bubnuorexa [JOK
66 coenuHeHni. CTEKII0, €ro MoJIydeHue, 20.02.25 https://m.edsoo.ru/393cdac0
BU/IbI CTEKJIA https://m.edsoo.ru/5823cefb
bubmmoreka [{OK
7 P 24.02.2
6 eIICHHE 3a/]1a4 Pa3INYHBIX TUIIOB 02.25 htts://m.eds0o.ru/b624801
68 Cucremaru3zanus u 0000IIeHUE 3HAHUMA 26.02.25 bubnuorexa [JOK
no teme "Hemeramisr" o https://m.eds00.ru/6e864db5
69 KounTponbnas paborta no teme 97.02.25 bubnuoreka [IOK
"Hemerayner" https://m.edso0.ru/d0484c76
AHanu3 pe3ynbTaTOB KOHTPOJIBHOM bubnuoreka [IOK
70 03.03.25
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTalIOB B
[Tepuoanueckoi cucteMe XUMUYECKUX BuG 1OK
nonmoTexa
71 . Oco0 05.03.25
HICMEHTOB. TICODCHHOCTH CTPOCHIA https://m.edso0.ru/9839c16¢
ANIEKTPOHHBIX 000JI0UEK aTOMOB
METaJlJIOB
OO6mume ¢puznuecKkre CBOMCTBA bubmorexa LOK
https://m.edsoo.ru/51dac9d3
72 MeTauioB. [I[puMeHeHHEe METAIIIOB B 06.03.25
O6opynoBanue Touku
OBITY U TEXHUKE
pocta
CmnaBsl MetaioB. Kopposus bubnnoreka [JOK
73 10.03.25
METaJJIOB https://m.edso0.ru/42b872e3
bu6mmoreka [JOK
74 P 12.03.25
CHICHHE 3a/a PASIITHHEIX THIOB https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUH P HAIPSHKEHUM 13.03.25 bubnunoreka [JOK

MeTajuioB. O0mmue crnocoob! MOTydeHHS

https://m.edsoo.ru/94eb377a
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METAJLJIOB

OO6mas xapaktepuctuka Metamion |A-
rpynnsl [leproanyeckoi cucteMbl
XMMHUYECKUX 3JIeMeHTOB. Harpuii n

bubmmoreka [{OK

76 17.03.25
KaJIMii: oJTy4eHue, pu3ndecKue u https://m.edsoo.ru/e12c26b3
XUMUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTUHEHUN
O6mas xapakrepuctuka metayioB |A-
rpynnsl [leproanyeckoi cucteMbl
77 XHMHUYECKHX JIEMEHTOB. Marauii u 19.03.95 bu6moreka [IOK
KAJIBIHIA: TTOJydeHUe, HU3HIECKHIE U R https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSTMHEHUN
78 JKEcTKoCTh BOABI M CITIOCOOBI €& 90.03.25 bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
AIOMUHMI: TIOJTydeHue, GU3ndeckue u bubnuoreka [IOK
79 : 31.03.25
XUMHUYECKUE CBOMCTBA, MIPUMEHECHHUE https://m.eds00.ru/0e79b266
AmMdoTepHbIe CBOMICTBA OKCHIA U
TUJIPOKCHU]IA ATTFOMUHHUS, bubnuoreka [JOK
80 02.04.25
TUJIPOKCOKOMIJIEKCHI ATFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemenue 3a1a4u pa3auvHBIX THIIOB 03.04.25
[IpakTuueckas paborta Ne 7. Pemenue
bubmuoreka [JOK
82 AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME 07.04.25
" " https://m.edsoo.ru/27a4af43
MerTanibl TJIaBHBIX TOATPYIII
OO1as XxapakTepuCcTUKA METaNIOB
bu6mmoreka [JOK
83 no6ouHsIx noarpymni (b-rpymm) 09.04.25

Hepnozmqecxoﬁ CUCTEMBI XUMHNYCCKHUX

https://m.edso0.ru/610d7431
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9JICMCHTOB

duznueckue 1 XUMUYECKUE CBOUCTBA

. bubnuorexa [JOK
84 10.04.25
XPOME H €10 COCAMTCHIH, X https://m.edso0.ru/9911bef3
MIPUMCHCHHE
Baxwueiine coeMHEHNs] MapraHiia.
85 IlepmaHranar Kaaus, €ro 14.04.25 bubnmorexa LHOK
P y T https://m.eds00.ru/039d69c8
OKHUCIINTEIbHBIE CBOMCTBA
dusnyeckue U XUMHUECKUE CBOMCTBA Eu6 LIOK
HOIMoTEKA
86 i. I1 16.04.25
HEIE3A H ET0 COCIHTCHIH. TOMyHeHte https://m.edsoo.ru/1b7f8741
Y IPAMEHEHHUE CIUTaBOB XKelle3a
dusnyeckre U XUMHYECKHE CBOMCTBA Eu6 LIOK
HOIMOTEKA
7 . N 17.04.2
8 M/ M ©© COCITMHCHIH, HX 04.25 https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
dusnueckre 1 XUMHUUECKHAE CBOMICTBA
IIMHKA ¥ €T0 COSAMHCHUN, UX bu6mmoreka [IOK
88 21.04.25
NpUMEHEHHE. [ 'UIPOKCOKOMIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[Ipaktuueckas padota Ne 8. Permenue
bu6mmoreka [JOK
89 AKCIIEPUMEHTAJILHBIX 337124 110 TEME 23.04.25
https://m.edsoo.ru/a6e352ea
"Mertasuibl TOOOYHBIX TOATPYIIT"
90 Pemenue 3a1a4u pa3auvHBIX THIIOB 24.04.25 Bubmorexa OK
https://m.edsoo.ru/a8b83d83
O000I11IeHNE U CUCTEMATH3ALI S
bubmuoreka [JOK
91 M3Y4YEHHOT'0 MaTepuasa 1o Teme 28.04.25
" " https://m.edsoo.ru/e91fe975
Metaniast
92 KonTposneHas paboTa o teme 30.04.25 bubnuoreka [IOK
"Metannb!" https://m.edso00.ru/83f63ea3
93 AnHanu3 pe3ynbTaToB KOHTPOJIBHON 05.05.25 bubnuoreka [IOK
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paboThI, KOPPEKIIHS OIIHOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B o0ecrieueHun
94 YCTOMYMBOTO pa3BUTHUS YEIOBEYECTBA. 1 07.05.25 bubnuorexa [JOK
[TonATHE 0 HAyYHBIX METOJAX https://m.edso0.ru/080felf0
HCCTIeI0BaHUS BEILIECTB
Hayunble npuHIUIIBI OpraHUu3aliu
95 XUMHYECKOTO MPOU3BOJICTBA. 1 08.05.25 bubmmoreka [{OK
[TpombltieHHBIE CTIOCOOBI TTOTYUYESHUSI https://m.edsoo.ru/2e45a44f
BaKHEHUINX BEIIECTB
XHWMHYECKOE 3arps3HEHUE Bu6 1OK
nonmoTexa
96 7 1 12.05.25
OKPYRAIOUIEH CPEIEL 1 €r0 https://m.edso00.ru/9f11bf51
TOCJIEICTBUS
97 XHMHUS U 3I0POBbE YEITOBEKA. 1 14.05.25 bubnuoreka [IOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumwus . Posb XI/\I}MI/II/I B 1 15.05.95 bubmuorexa [JOK
o0ecrieueHny MANIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdroMmepHbie 1 19.05.25 bubnuoreka [IOK
cpeacTBa. beitoBas xuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENBLCTBE. BaxkHeiine Bu6 10K
nonmoTexa
100 1 21.05.25
CTPOUTEIILHEIE 1 KOHCTPYIIMOHHAE https://m.eds00.ru/61e69003
MaTepuabl
XUMHUS B CEIbCKOM XO3sIICTBE. Bu6 1OK
nonMoTeKa
101 1 22.05.25
OpraHiCCkHe H MHHEpaIbHbIC https://m.edsoo.ru/fd39587d
ynoopeHus
Cucremaru3anus 1 0000IICHUE 3HAHUIA bubmuoreka [JOK
102 1
110 TeME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus; yrinyoaennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueii Jlynuna B.B. O0mectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInoHEepHOE 00IIECTBO
«M3parenscTBO «IIpocBenieHne

* Xumus; yrinyonenHoe ooyuyenue, 11 knace/ Epemun B.B., Ky3pmenko H.E.,
HposznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMOHEpHOE 00IIECTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1. Metonunueckoe nocobue k yueoOuuky B. B. Epemuna,

H. E. Ky3pmenko, B. U. Tepennna u ap. «Xumus. YriayOaeHHbIN
ypoBeHb». 10 kiacc / B. B. Epemun, A. A. JIpo3nos, . B. Epemuna, B. 1.
Maxonuna, O. }O. CumoHnoBa, 2. }O. KepumoB. —

M. : Ipoda, 2018. — 339 c. : um.

2. Meroanaeckoe nmocobue k yueounky B. B. Epemuna,

H. E. Ky3bmenko, A. A. [Ipo3noBa u ap. «Xumus. YTiayOJeHHbINA

ypoBeHb». 11 kmacc / B. B. Epemun, A. A. JIpo3nos, U. B. Epemuna, H. B.



Bosnkosa, H. B. ®upcrona, 3. 0. Kepumos. — M. :

Hpoda, 2018. — 423 c. : .

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://myschool.edu.ru

https://www.edsoo.ru

https://resh.edu.ru

https://fipi.ru

https://chem-oge.sdamgia.ru
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