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MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOI 00pa30BaTEIbHOM MPOTPaMMBbI cpeiHero 0o1iero oopazopanusi(OOIT
COQ), npencraBieHHbIX B DeaepanbHOM TOCYJapCTBEHHOM 00pa3oBaTEIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojgaBaHusi y4eOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHbIX opraHuzanusx Poccuiickoit  denepanum,
peanu3yronX OCHOBHbIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MOJO0KEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuon ao 2025
roja» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BA)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBanus ywammxcs 10-11 xmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBUsAX AuddepeHunpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTaiuy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KM3HU B COLUYME, a TAKXKE IS
OPOJOJKEHUST OOy4eHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISETCA OJHON U3 MPUOPUTETHBIX TUCLHUIUINH.

B mporpamMmme 1o XuMHM Ha3Hau€HUE NpeaAMETa «XHUMHS» IOIydaeT
NoJpOOHYI0 ~ MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJIEH, COACpIKaHMS,
pe3ynbTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIISIFOTCS CJIEAYIOIIUE BBIIOIHSEMbIE MPOrpaMMOM IO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
MOJIyYeHHE TPEJCTABICHUS O IeNAX, COIepkaHWH, oOIel crpaTeruu
o0yuyeHus, BOCIIMUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas Ipe1ycMaTpUBaET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa3oBaTeIbHBIX JOCTIXKEHHUN OOydYarommxcs B
pamMKax HWTOTOBOM arrectalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOTO U3Y4EHUS] XUMUM:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHE, 0053aTeIbHOE
Ul W3Y4eHUs] B paMKax OTAEJIbHbIX Hpoduiield, npeaycMaTpuBaeT



pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
CoJiepKaTeNIbHbIM JIMHUSM/pa3fiefiaM Kypca;

e J1aT MpUMEPHOE pachpeeieHue yueOHOr0 BpEMEHH, PEKOMEH1yEMOTO JIJIs
W3YUYEHUSI OTJCTbHBIX TEM;

e TMpejaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPKATEILHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
POTPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe MO XMMHUHU TPEAYyCMOTpPEHA
PEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusl. 3a npejiesiaMi YCTAHOBJICHHOUM TPOrpaMMOM 10 XUMHH 00513aTeIIbHOM
(MHBapHaHTHOW) COCTAaBISIONIEH coJiepKaHUsl y4eOHOro mnpenMera «XUMUS»
ocTaéTcs BO3MOKHOCTh BRIOOPA €r0 BApUATUBHOM COCTABIIAIONICH, KOTOpas T0JKHA
OTIPEJIENSITHCS. B COOTBETCTBUHM C HAIlPaBICHUEM KOHKPETHOTO poduiist 00ydeHusl.

B cooTtBercTBHM ¢ KoHUeNTyaibHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOTO YpPOBHEH B CHCTEME
mudepeHIIMPOBAaHHOTO OOyUCHHMS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealn3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM TAMIOM IMOTYYEHUSI XUMUUECKOTO 00pa30BaHuUs
B paMKaxX M3Y4YCHUS CHEIHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHUX
JTUCITUIUIMH B By3aX W OpTraHU3AIMIX CPETHETO MPOPECCHOHATEHOTO 00pa30BaHUsl.
B aroli cBs13u n3ydenue npeamera « XMMHUs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclipeHre # YIUIyOJIGHHE TEOPETHYECKOM M MPAKTUYECKOW TOJITOTOBKHU
oOy4Jarommxcs, BHIOPABIIUX OMPEAeIEHHBIN MPOPUIh 00yU4eHUsS, B TOM YUCIE C
MEPCIEKTUBON  TMOCIEAYIOMIEr0 TIONYYCHHs] XMUMHUYECKOro 0Opa3oBaHHS B
opraHmu3anusax MnpopecCHoHAIBHOTO oOpa3oBanusi. Hapsay ¢ »Tum, B cCBeTe
tpeboBannit PI'OC COO k mmaHUpyeMbIM pe3yibTaTaM OCBOCHUS (pemeparbHOM
o0pa3oBaTeILHOM MPOTPaMMBbI CPEHETO OOIIETO 00pa30BaHUs U3YICHHE MTPEAMETA
«XUMUs» OPUEHTUPOBAHO TAKKE Ha PEIICHUE 3a]a4 BOCIUTAHUS U COLIMAIBHOTO
pa3BuTHs OOy4aromuxcsi, Ha (OpMUPOBaHHE y HHUX OOIICHMHTEIICKTYAIbHBIX
YMEHUM, YMEHHUI palMoHaIM3alii y4eOHOro Tpyaa U OOOOMIEHHBIX CHOCOOOB
NEeATEeNIbHOCTH, UMEIOIIUX MEXAUCIUIUIMHAPHBIN, HAJIIPEMETHBIN XapaKTep.



CocrapisitoniuMu ipeimMeTa «XuUMUs» Ha ypOBHE YIIyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumusi». [lpu onpeneneHun mMoaxo/10oB K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XHUMHUU 3a OCHOBY
npuHATH nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro v yriyoJI€HHOro ypoBHEH
W3YUYCHHUsI TIPEeIMETA.

OcHoBYy copepxkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHW4YecKas XUMUS» COCTaBIsI€T COBOKYIHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa CUcTema
3HAHMM TOJy4YaeT OMNpeJeEHHOEe TEOPETHUECKOe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJBIINM 00hEM (PaKTOIOTHUECKOTO MaTepuaa.
Tak, Ha yriyOn€HHOM YpPOBHE HU3Yy4YeHHUs MpeaMera obecrieueHa BO3MOKHOCTh
3HAYMUTEJILHOTO YBEIWYEHUS 00bEMA 3HAHUN 0 XUMUUYECKUX JIEMEHTaX U CBOMCTBAX
WX COSJIMHEHMI Ha OCHOBE PACUIUPEHUS U YTIIYOJICHHS TIPEICTaBICHUN O CTPOSHUH
BEI[ECTBA, XHUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSIX TPOTCKAHUsI PEaKIIui,
paccMaTpuUBaeMbIX C TOYKH 3PEHUS] XUMHYECKOW KUHETHUKH U TEPMOJMHAMUKHU.
N3yuenne mnepuoandeckoro 3akoHa W Ileprognyeckoil CUCTEMBI XUMHYECKHX
AJIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUUECKUX MPEICTABICHUSIX
O CTpOEHMH aToMa. XHUMHUYECKas CBiI3b OOBICHAETCS C TOYKH 3pPEHUS
HHEPreTUYECKUX U3MEHEHUI Mpu e€ 00pa30BaHUU U Pa3pYIIECHUH, @ TAKKE C TOUKH
3peHuss MEeXaHu3MOB e€ oOpa3oBaHus. M3ydeHHe THUIIOB peaKIMil JOMOJIHAETCS
dbopMupoBaHUEM TpEACTaBICHUH 00 DIEKTPOXMMHYECKUX TIpoleccax u
AIIEKTPOJIM3€E PACIUIaBOB U PACTBOPOB BEIIECTB. B Kypce opraHnyeckoit XuMuu 1npu
PAaCCMOTPEHUN PEaKIMOHHOM CIOCOOHOCTH COEIMHEHUN yaemsieTcsi 0co0oe
BHUMaHHUE BOMPOCaM 00 3JIEKTPOHHBIX d(deKTax, 0 B3aUMHOM BIIUSSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHnEe UMEET TO, YTO HA COJIEPIKaHNe KypPCOB XUMHH yTiyO0aEHHOTO
YPOBHS U3yUYEHUS JIJIs1 KJIACCOB OMpPEAeTIEHHOT0 Mpoduis (TJIaBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOIMOJHEHWH K OOIIeH cucTeMe NPEeJIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSIHUE CMEXKHBIE MpeaMeTsl. Tak, Hampumep, B COJECpKAHUU
mpeaMeTa Ui KJIAaCCOB XUMUKO-(pu3ndeckoro npodusis 60bI10e 3HaYeHUE OyayT
UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaa mo oomieit xumun. [Ipu n3ydennn npeamera
B JAHHOM Cly4yae akleHT OyJeT clellaH Ha OOIINHOCTb METOJOB IO3HaHWS,
OOITHOCTH 3aKOHOB Y TEOPHI B XUMHUH U B (PU3MKE: aTOMHO-MOJICKYJIIpHAS TEOPHS
(MonekyIsipHasi TeopHsi B PU3HKE), 3aKOHBI COXPAHEHHSI MAaCChl U YHEPTUHU, 3aKOHBI
TEPMOJANHAMUKH, JJICKTPOJIN3a, TPEACTABICHUS O CTPOCHUU BEILLIECTB U IPYTOE.

B T0O Xe BpemMs B colepkaHUM TpeaMera g KIAcCOB XUMHUKO-
Oouosiornueckoro npodusis OOabIIUN yAENbHBIM Bec OyAeT MMETh OpraHuYecKas
xumusi. B 3ToM ciydae npenocTaBisieTcsi BO3MOXKHOCTD JUisl 60J1ee 00CTOATEIbHOTO



pacCMOTpEHUs XUMUYECKOW OpraHU3alliy KJIETKH KaKk OMOJOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOHSAT, K TMPHUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTIAJBI, O€IKU, YTJIEBOAbI, HYKJICMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHuUs 0
COCTaBE U CBOMCTBAX MPEJACTABUTEIEH OCHOBHBIX KJIACCOB OPTraHUYECKUX BEUIECTB
CIIy>KaT OCHOBOHW ISl M3Y4YEHHUS! CYIIHOCTH MPOLECCOB (POTOCHHTE3a, IbIXaHUS,
MUILIEBAPEHHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
00I1lleHayYHBIX METO/IOB TTO3HAHUS U OIbITa MPAKTUUYECKOI0 MPUMEHEHUS HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOractelt «EcTecTBeHHO-HayudHbIe MNpeaMeTbl», «MaTtemaTuka u
uHdopMmatuka» 1 «Pycckuii sI3bIK U TUTEpPATYpay.

[Tpu u3ydyenuun yueoHoro npeamMera « XuMush Ha yriayOoJEHHOM YPOBHE TaKkKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJIHET0 0011ero oopa3oBanus (Ha 6a30BOM YpPOBHE),
3a/1a4eil TMEePBOCTEIICHHOW 3HAYMMOCTH SBIAETCS (POPMHUPOBAHHE OCHOB HAyKU
XUMUHU KaK 00JIACTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON JIEITSIIbHOCTH
YeJI0BEKa M OJTHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. PellieHue 3Toil 3aj1aun Ha
yrayoJIEHHOM YpOBHE HM3YYCHHS TpEIMeTa MpearoiaracT peaau3alnio TaKuX
1eJjiel, Kak:

e (opmupoBaHue mnpeaCTaBIECHUN: O MaTepuaIbHOM €IMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH ABJIEHUW MPHUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylledl poiu B obOecredeHuu
YCTOWYMBOTO  pa3BUTHS  YeJOBEUeCTBa: B  pEIICHUU  MpodiieM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIECBOW 0€30MMacHOCTH, B Pa3BUTHUU
MEJULHHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX HICTOUHUKOB 3HEPTUU, B
o0ecreueHnn palroHAIBHOTO TMPUPOJONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUST M OOIIEH KyIbTypbl YelIOBEKa, a TaKKe IKOJOTHYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOIHOM Cpelie;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IIPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJSIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHWS XMMHUYECKUX PEaKUuid, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMAaX, 00 00IIKX
Hay4YHbIX IPUHIMIAX XUMAYECKOTO TPOU3BOICTBA;

e (dopmupoBanue y oOyyJaromuxcs OCO3HAHHOTO MTOHUMAaHUs
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBSICHEHUS
KIIFOUEBBIX M€ U mpoOJieM COBPEMEHHOW XHUMHH, JJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUN, UMEIOUIMX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO pEIIeHUs: MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIIEHKH C MO3UIIMI HKOJIOTHUUECKON 0€30MacHOCTH MOCIeICTBU I
OBITOBOM M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MIEPEPaOOTKOM BEIIECTB;

e yIIyOJICHUE MPEJICTABICHUIN O HAYUYHBIX METO/IaX MMO3HAHUs, HEOOXOIUMBIX
Ui TIPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCS B MHPE BEHIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUM, HMMEIOLIUX MECTO B TMPHUPOIE, B
MPAKTUYECKOU JCSATEILHOCTH U TTOBCETHEBHOM KU3HU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
GyHKIMI 1IeJIOCTHOW CHUCTEMBbl CpeHEero oOIero oOpa3oBaHUs NMPU H3YUYCHHUU
npeamMera «XuUMHs» Ha  yrAayOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHBIX U TBOPYECKHUX
crocoOHocTel oOydarommxcs, (OPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIEHHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBbIO M TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMeHUW U HABBIKOB Pa3yMHOI'0 TPUPOONOIb30BaHMUS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO6miee yucI0 4acoB, MPEAYCMOTPEHHBIX JIUI U3YYCHUS XUMHH HA YTITyOJIEHHOM
YpOBHE cpeiHero obmiero oopa3zoBanus, coctarisieT 204 gacos: B 10 kimacce — 102
yaca (3 yaca B Hegento), B 11 kimacce — 102 gaca (3 yaca B Helleo).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUH.

[Ipenmer u 3HaUeHUE OPraHUYECKON XUMUHU, IPEICTABIEHNE O MHOT000pa3uu
OPTaHUYECKUX COCITMHECHUU.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIBI THOPUIU3AIIMN AaTOMHBIX OpOUTANIel yriaepoa.
Mexanu3sMbl  00pa3oBaHUsl KOBaJEHTHOM CBsi3M (OOMEHHBIH UM JIOHOPHO-
aKkuenTtopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTaleld, G- U T-CBS3M.
OnuHapHas, n1BoWHAasE U TpoiHas cBs3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJIaX
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 CcoequHEHUuN. MonekynsipHble U  CTPYKTypHbIE  (OPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buasl u3omepun: CTpPYKTypHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3P HEKTH B MOJIEKYJIaX OPraHMYeCKUX COeTMHEHUHN (MHYKTUBHBIN U
Me30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kKiIaccUpUKAIMKM OpraHUYECKUX BemiecTB. [loHaTne o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYECKUX peakuuil. OKUCIUTETBHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
03HAKOMJICHHE C 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha KX OCHOBE,
OMBITHl IO MPEBPAIICHUI0 OPTraHMYECKUX BELIECTB MPU HarpeBaHuM (MJIaBJICHUE,
o0yrnMBaHHE M TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKyNl OpPraHMYECKUX
BEILIECTB.

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 aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME Peaklnil pauKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIIOMPOTMAH, IUKIO0yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOTEeKCaH) IUKIIoankaHoB. ClocoObl MOMydYeHUs U PUMEHEHUE
LUKIIOAJIKAHOB.

Ankenbl. ['omonornueckuii psaj ajakeHoB, oOmas (opmysa, HOMEHKIATYpA.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIKEHOB, SP>-TUOpHAN3ALKS
aTOMHBIX opOuTanei yriaepoja, 6- U T-CBsi3uM. CTPYKTypHasi U Te€oMeTpuueckas
(uc-Tpanc-) uzomepus. Ousnyueckue CBOMCTBA aJTKEHOB. XMMHUYECKUE CBOMCTBA:
peakiuu TPUCOCANHEHHUS, 3aMEIICHUs] B O-TIOJIO)KEHHUE TPU JBOWHOU CBS3H,
noyimMmepu3anuu u okucienus. [Ipasmino MapkoBHrkoBa. KaduecTBeHHbBIE peakiiuu
Ha JBOMHYIO CBs3b. CIIOCOOBI MOTYyUYCHHS U IPUMECHEHHUE aJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIMPOBAHHbBIC,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMHYECKUX CBOWCTB
COMPsHKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsyKEHHBIX
nueHoB. CriocoObl MOTYYEHUs! ¥ TPUMEHEHUE aJIKaIueHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. @u3nyecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKI[UU TPUCOEANHEHUS, TUMEPU3ALINHI U TPUMEPU3ALINU,
OKHCJIEeHUsI. KUCTIOTHBIE CBOMCTBA AIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. CIOCOOBI MOTYYEHUSI U TPUMEHEHHE
AJIKAHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
obmrast opMmyrna, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJuKale, peakUud NPUCOCAMHEHUS, OKUCJIEHHUE TOMOJIOIOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE HAa TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CnocoObl MOJTyYEHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh U €€ mpoucxoxaeHwme.
KameHnHnbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, TUPOIH3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJOB. Peakiuun
3aMeleHrs TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, I[HAHOTPYIIY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3EC
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kaliks, B3aUMOJICHCTBHE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriepojia ¥ BOJOPO/ia B OPraHMUECKUX BEIIECTBAX, MOJYyUYCHHUE ITUIICHA U U3yUCHUE
€ro CBOMCTB, o3HakomyieHUE C¢ KojuieknusMu «Hed1b» u «Yronby, ¢ obpasiamu
MJIaCTMAacC, KaydyKOB U PE3UHBI, MOJICIMPOBAHUE MOJIEKYJ YTIJIEBOJOPOAOB U
raJjOreHIPOU3BOIHBIX YTIEBOJOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

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

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOMCTBA: pEaKI[MU 3aMEIIEHU S, B3aUMOJICUCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAUeCTBEHHAs peaKlisi HA MHOIOAaTOMHBIE CITIUPTHI.
[IpencraBienne o MexaHU3ME pPeakIuii HyKJIeo(hUIsHOTO 3amenieHus. [leficTBrue Ha
opraHu3M yenoBeka. CriocoObl MOTy4YeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

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



cBoiictB (penona. KauecTBeHHble peakinu Ha (eHos. TokcuuHOCTh (heHora.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DuU3MYecKue CBOWCTBA albJIETUIO0B H
KETOHOB. XUMUYECKUE CBOMCTBA alIbJIETUIOB U KETOHOB: PEAKIIMU IPUCOETUHECHUS.
OkucieHue anbJerujoB, KAa4eCTBEHHbIC peakuuu Ha aubaerujbl. CrocoObl
MOJYYEHUS U TPUMEHEHUE ANIbJAETUA0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuu, PEeaKUu C Y4acTUEeM YIJIEBOJIOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIAPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICIITHUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['oMmonorudeckuit psia, obmas dopmysna, HU30Mepus |
HOMEHKJIaTypa. PU3MUEeCKMe U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEIEIIbHBIX JKUPHBIX KUCIIOT. JKUpBI B IIPUPOLE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne30kcupuoo3a. Ou3ndecKkue CBOMCTBA M HAXOXICHHE B mpupoje. PoTocuHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccTaHaBnMBaKOIMIME U HEBOCCTAHABIMBAIOIINE AUCaxapuabl. I naponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmalia: THMAPOJIN3, KAYeCTBEHHAs peaklus C HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJIeruibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakius rnunepuHa ¢ THIAPOKCUIOM
meau(ll), xumMuueckue cBOWCTBa pacTBOpa YKCYCHOM KHUCIOTBI, B3aUMOJIEUCTBHE
pacTBopa 10Ko3sl ¢ Tuapokcuaom meau(ll), B3aumoneicTBre kpaxmana ¢ HOAO0M,
pelieHrne DJKCIEepUMEHTAIBHBIX 3anad 1o TtemaM «CroupTtel U (DEHOJBI»,
«Kap6oHoBbie KUCTOTHI. CIOKHBIE A(UPBD».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moliekyl, obmas dbopmyia, U30MepHs, HOMEHKIaTypa U (HU3UYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIVH — IPeICTaBUTEIb aMUHOB apoMaTh4ecKoro psiaa. CTpoeHrne aHuIMHa.
B3aumHoe BiusHHE Tpynm aToMoB B MoJsiekyle aHwiuHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmunokucnoTsl. HoMenknarypa u uzomepus. OTAeNbHbIE NPEACTABUTENN Ol
AMUHOKHUCJIOT: TJWUWH, alaHuH. @Ou3Wyeckue CBOMCTBA  aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonoruyeckoe 3HaueHue aMUHOKUCIOT. CHHTE3 M TUPOIIU3 MENTUIOB.

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

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MPEBpaALICHUIA:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcozepKallie OPraHnuecKue COeMHEeHUs» U «Pacrno3HaBaHne OpraHuYeCcKux
COEMHECHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

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



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. IlmacTtmacchl (TOJUATUIICH, TOJUMPONUICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepHI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasjiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYCHUsI BEIIECTB M WX MPEBPAIICHUM:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoliekyaspHod (OpMyNbl OpPraHMYECKOTO COCIMHEHHUS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOISIIMX B €70 COCTaB, HAXO0XKISHUE MOJICKYJISIPHOM
(bopMyIIbI OPraHUYECKOTr0 COeIMHEHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMUS, TTO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKUMU W/MIW HCXOJIHBIX
BEIIECTB, YCTAHOBJIICHHE CTPYKTYPHOU (POpMYJIbl OpraHMYecKOoro BelIecTBa Ha
OCHOBE €TI0 XMMHUYECKHUX CBOWCTB WJIM CIIOCOOOB IMOJYYEHUS, OMpPEAeSICHUEe T0JIH
BBIXO/Ia MPOAYKTA PEAKLIMH OT TEOPETUUECKH BO3MOMKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XUMUHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAy4YHbIX TOHATUM, TaK M TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHajgu3, CHUHTE3, Kiaccudukamus, HaOIIOJeHWe, H3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
AHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3WYECKUE BEIUYMHBI, €AUHUIBI U3MEPEHUsSl, CKOPOCTb, SHEPTus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIH THUI THUTaHUS, OpOKECHHE,
dboTOCUHTE3, HbIXaHUE, OENKH, YIJIEBOJbI, KUPbl, HYKICHMHOBBIE KHCIIOTHI,
(dbepMeHTHI.



I'eorpa¢usi: none3Hble HCKOMAEMBbIE, TOIIIIUBO.
TexHonorusi: MNUIIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MaTEPHAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIIASA N HEOPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX aaep. XUMHUUYECKHUM 35eMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHH U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudukarus XuMUuecKux 3JIEMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DNEeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAMYECKOTO 3aKoHA U llepuoguueckoil CUCTEMBI
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
IPOCTHIX U CJI0KHBIX BEIIECTB MO IPyNIiaM U repuoaam. 3Ha4eHUe MepuoguyecKoro
3akoHa /.M. Menaeneena.

XuMHuuecKkass CBA3b. Buabl XMMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAf,
MeTalindeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOW CBsI3U. KpartHble cBsi3u. BomopoaHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICUCTBUS.

BajleHTHOCT, M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEOUHEHHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coenHeHUsaX. CocTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBarenb, JHUTaHbl. 3HAYCHUE KOMIUICKCHBIX COCIUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XUMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  [HIIbI
KPUCTAJTTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHeix cucteMax. MctuHHable pacTBOphl. [IpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHILEHTpauus. HacelenHsie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukanusa u HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. TpUBHUAIIbHbBIC
HAa3BAHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.



Knaccudukanus XMMHUECKHX peakUuil B HEOPraHUYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAaHEHHS] MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPU XUMUYECKUX peakiusax. TernoBbie 3PHEeKTh XUMUUYECKUX PEAKIIUH.
TepMoXuMHYECKUE YPABHEHUS.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3iuYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. KoHncranrta
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larenbe.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHCJIOTHAs, HEUTpasbHas,
miesnounas. Bomoponueiii nmokaszatens (PH) pactBopa. I'maponus comneid. Peakiuu
HOHHOT'0 OOMECHA.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurelb W BOCCTAaHOBUTENb. lIpomecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxneiimume OKUCIUTENIM W BOCCTAHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIAaBOB BEIIECTB.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBpaIlCHUI:
pasziokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJIECIHU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIPe/ICIICHHE
Cpelbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PAZTUUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKOM pEAKIMU W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonmoxxenne HemeTaiwioB B [leproandyeckor cucteMe XUMUYECKUX 3JIEMEHTOB
JI.. MenneneeBa U 0OCOOCHHOCTH CTPOEHHUS MX aToMoB. du3nyeckue CBONCTBA
HEMETAIIOB. AJUIOTPOIIHS HEMETAUIOB (Ha IpUMeEpe KUCIIopoa, cephl, hochopa u
yIJIEpOJIa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJlIaMy U HeMeTajlJlaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. ['uapuabl. TormmBHbIS
3JIEMEHTBHI.

I'anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOMydeHHS, (HU3UUCCKHE H
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIC CITOCOOBI MTOTYUCHHUS
rajoreHoB. [[puyMeHeHne raJoreHoB U UX COCAUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble M MNPOMBIIIJIEHHBIE CIOCOOBI TMOIYYCHUS
Kuciopona. @U3NYECKUE U XUMHUYECKHUE CBOMCTBA M MPUMEHECHHE KHCIOpOAa M
030Ha. OKCUABI U TEPOKCUBI.



Cepa. Haxoxpaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(V1). CepHucTtas u cepHasi KUCIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEPHOI
KUCHOTHL. IIpuMenenue cepsl U €€ COeIUHEHUN.

Azor. HaxoxzaeHue B mpUpoAe, CIOCOOBbI MONYYEHHS, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbl. OKCHIBI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3zota
U €ro COeIMHEHHUI. A30THbIE Y10OpEHusl.

®docdop. Haxoxaenue B mpupoje, crnocoObl MoiydeHus, (puznueckue u
xumuueckue cBoirctBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue Qocdopa u ero coegunenuit. DochopHbie
yI00peHus.

Yrinepon, HaxoXJaeHWe B OpUpoJE. AJUIOTPONHBIE  MOAUDUKAIUU.
dusznyeckue W XUMHUYECKHE CBOWCTBAa TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraeponoM. Okcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepojaHble
HaHOTPYOKH. [IprMeHeHne MPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, M €T0
COEIMHEHU.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJydeHUs, (PU3NYECKHe U
xumu4deckue cBoiictBa. Oxcua kpemuusi(1V), kpeMHHEBas KUCIOTA, CUIMKATHI.
[IpuMeHeHue kpeMHUs U ero coennHeHuil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepuoandeckoil cUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsioB B OBITY WM TEXHUKE.
CmuiaBbl METAILIOB.

DONEKTPOXUMUYECKUM psifi  HampspkeHud MetaiwioB.  OOmmue  crocoObl
HOJIyYEHUs METaJIIOB: TUAPOMETAILTYPIrHUs, NUPOMETAILTYPIus,
anexkrpometamnyprusi. Ilonsitue o koppo3unm metamioB. CrnocoObl 3alIUThl OT
KOpPPO3UH.

OO6mrast xapakrtepuctuka meTawioB |A-rpynmsl [lepuomnueckoit cuUCTEMBI
XUMHYECKUX eMeHToB. HaTpuil u kanuii: noimydeHue, puandeckue u XuMUIECKHE
CBOMCTBA, NPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: NoJlydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKécTtkoCTh BOABI U CIOCOOBI €€ yCTPaHEHUS.

ANIOMUHUIN: TIONTy4eHHE, (GU3NIECKUE U XUMUYECKIE CBOWCTBA, IPUMECHECHHE
MPOCTOr0 BEIIECTBA U €ro CcoeluHeHui. AMQOTEpHbIE CBONCTBA OKCHIA U
TUAPOKCUA ATIOMUHUS, THAPOKCOKOMIUIEKCHI aTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XUMUYECKUX AJIEMEHTOB.

Du3nMYECKue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U guxpoMartsbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHEHUEe Xpoma.

OuU3nuecKue M XMMHUYECKHE CBOMCTBA MapraHia M €ro COEOUHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranuna(VIl) wu
mapranua(VIl). Ilepmanranat kanausi, €ro OKUCIUTEIbHbBIE CBOMCTBA.

Ou3NYECKUe U XMMUYECKHUE CBOMCTBA K€Jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonydyenne u npumeHeHue xenesa u
€ro CIUJIaBOB.

DU3UUECKUE U XMMUYECKUE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyyenue u
NPUMEHEHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydeHue, (PU3MYECKHE M XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/JIa ¥ TUJPOKCHUIA IMHKA, TUAPOKCOKOMIUIEKCHI IIUHKA. [I[pumeHenue
[IMHKA U €TO COCIMHEHUM.

ODKCIEPUMEHTAIBHBIE METOJbl M3YUYEHHS BEIIECTB M WX MPEeBPaIlCHHUIL:
u3ydeHrue o0paslioB HEMETAJUIOB, TOpeHue cepbl, (pocdopa, xene3a, MarHus B
KHUCIIOPOJIE, H3y4YEHUE KOJUIEKIMU «MeTalel W CIUIaBbl», B3aUMOJIECHCTBUE
MIEJIOYHBIX U MIEJI0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), B3aMMOJIEUCTBUE IIMHKA U jKelie3a C PacTBOPaMHU KHUCIOT H
IeJI0YEN, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAIOB, B3aUMOJAECHCTBHE THAPOKCUIOB ANOMUHUSA M LHHKA C
pacTBOpaMu KUCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«l"anorensr», «Cepa u e€ coemuHeHus», «A30T U GHochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponb xumum B o6ecriedeHUN YCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lonsTue
0 HAy4YHBIX METOJAaX MO3HAHUSA U METOAOJIOTHUN HAYYHOTO uccieqoBanus. Hayunsie
MPUHIIUITBI OPTaHU3AINH XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIIIIIEHHBIE CITOCOOBI
MOJyYEHUs Ba)KHEUIIMX BEILIECTB (HAa MpUMEpEe MPOU3BOJCTBA aMMHAKA, CEPHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBIIITIEeHHBIE CTIOCOOBI TOTYYEHUSI METAIIJIOB U CILJIAaBOB.
XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIECH CPeAbl U €ro nocueaAcTBus. Poiap xumun B
o0ecTIicUeHUHN PHEPTETHIECCKON OS301TaCHOCTH.

Xumusgs H© 310poBbe uenmoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMHUK B pa3BUTUU METULIMHBI.

XVMHUS TIAITU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC N00aBKU. Ponb xumun B
o0ecreyeHuy NUIeBO 0€30M1acCHOCTH.



Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuia
0€30MacHOr0 UCIIOIH30BAHMS MPEMAPATOB OBITOBOM XMMUU B MOBCETHEBHOM JKU3HU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHbIE MaTepHualibl (IEMEHT,
OeTOoH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIC YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€puaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl 11 31eKTpoHUKUA. HanoTexHOI0TUM.

Pacuérnsbie 3anaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEII[ECTBA, MacCce WM O0BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMHU BEIIECCTB, MACChI
(00BEMa, KoTMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET
npumecu, Macchl (00bEMa, KOJIMUECTBA BEIECTBA) MPOAYKTA PEAKIIMH, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHUJE pPacTBOpa C ONPEACIIEHHOW MAacCOBOM JIOJIEHN
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUM BEILIECTBA B
pacTBOpe, 10U BBIXOJIa MPOJYKTAa PEAKIIUU OT TEOPETUUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarnus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHWH  oOOmed
HEOpraHmuyeckoi xumuu B 11 Kiacce oCylIecTBISETCS Yepe3 UCIMOJb30BAHUE KAK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccHU(UKalus, IePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICJTUPOBAHUE.

dusznka: MaTepus, MUKPOMUP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, O00BEM, arperaTHOE€ COCTOSHHE BEIIECTBa, HACANBHBIA Ta3, (HU3NUYECKHE
BEJIMYMHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHsl, MacCa.

buomnorus: kierka, opraHus3M, SKocucTemMa, onocdepa, MeTaboIM3M, MaKpo- 1
MHKPOIJIEMEHTBI, OCJIKH, KUPBI, YIICBOAbI, HyKJIECHHOBBIC KHUCIOTHI, ()EPMEHTHI,
FOPMOHBI, KPYTOBOPOT BEMIECTB U ITOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIaeMble, TOTUIMBO,
pecypchl.

TexHOJIOrrs: XUMHUYECKasi MPOMBIINUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHBIC
MaTepUAIbI, CEITbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MUIIECBAs MPOMBIILICHHOCTD,
dbapMmareBTHICCKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYECKUX
NpenapaTroB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX MAaTE€pHAlOB, 3JICKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMM € CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA NpeaMeTa «XHUMUS» Ha YPOBHE CPEIHETO
o01iero o0pa3oBaHMS BBIICICHBl CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEACICHUIO; HAJTUUYMEe MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYalOmMXCS PYKOBOJICTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH 1LI€JIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JIM4yHOCTHBIE PE3YJAbTaThl OCBOCHMS TMpeaMeTa «XHUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
oOydJaromuxcs B Mpoliecce pean3aiuu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JInyHOCTHBIE PE3YJbTaThl OCBOCHMS TMpeAMeTa «XUMHS»  OTPa’KaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U MpPaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMU IEITEILHOCTH MTPHU CO3J]aHUU YISOHBIX
NIPOEKTOB, PEIICHNN YYECOHBIX U TTO3HABATENbHBIX 33]1a4, BHITOJTHEHUU XUMHYECKUX
JKCIIEpPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY W
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOTO OTHOUIEHHUS K MCTOPUYECKOMY H HAYYHOMY HaCIEIHIO
OTEUYSCTBEHHON XMMUH;

YBOXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM M TPAKTHUECKOTO
MPUIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAayKH €CTh pe3yJbTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B IIOJIYYEHHUH U MTOCIEAYIOIIEM aHATN3E
MH(pOpMAILINK O MEPEIOBBIX TOCTUKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUU;



3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBAapHIIEH C
MO3UIIMH HPABCTBCHHBIX W MPABOBBIX HOPM M C YUETOM OCO3HAHUS ITOCIICICTBHMA
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAHUS IIEHHOCTEH 370pOoBOTO U Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY H
TICUXHYECKOMY 3/I0POBBIO;

coOJIO/ICHUsT TIpaBUJl OE€30MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IICHHOCTH TMPaBWJI HWHIUBUIYAJIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 30POBBIO M KU3HH JIFOJICH;

OCO3HAHMS TOCACACTBUN M HENPHUITHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATENbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  APYTHX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU MPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMuHOTO Poja, B TOM
YyClie Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaOXKECHUS K TPYAY, JIOJAM TPYyla U pe3ysibTataM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oymymied mpodeccur W peaau3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00IIECTBA;

6) DK0JI0THY€ECKOT0 BOCITUTAHUSA:

AKOJIOTHYECKH I1E€JIECOO00PA3HOT0 OTHOMIICHUS K TPUPOJIEC KAK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU Ha 3eMIIe;

MOHUMAaHHS TI00ATBFHOTO XapaKTepa HKOJIOTHYECKUX TMpoOJeM, BIUSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HAHHS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTKEHUH XUMHH IS
PEIICHHS BOMIPOCOB PAIMOHATBHOTO MPUPOIOTIOIE30BAHNS;



AKTUBHOI'O HENPUATUSA JECHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHUYECKUE
MOCTECTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATH UX;

HAJIMYUS Pa3BUTOTO SKOJOTMYECKOTO MBILIIJICHUS, YKOJOTHYECKOW KYJIbTYPBbI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaINpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemo(pobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU
U 0OI1IECTBEHHOM TPAKTUKHY;

NOHUMaHUs CrnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACcTaBiIeHUs 00 OKPYKaroIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHMHUHU IS COBPEMCHHOMU
IMBWIN3AIMU: B €€ TYMaHUCTUYECKON HATPABIIEHHOCTH M BaKHOW POJIM B CO3/IaHUU
HOBOW 0a3bl MaTepuUadbHOM KYJIBTYpPhl, B pEHICHUU TIJIOOANBHBIX MPOoOIIeM
YCTOMYUBOI'O PAa3BUTHUs YEJIOBEUECTBA — CBIPbEBOM, DHEPreTUUECKOM, NMUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHIMA
YCIICIIHOTO TPYa U SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHUMAHHUS CYIIHOCTH METOHO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiydaeMble 3HaHMS JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa |
POUCXOANIIUX B HEM U3MEHEHUHN, YMEHUS JieJaTh 00OCHOBAHHbBIC 3aKIIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIINXCS JAHHBIX C IEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUI0, UCCIIEA0BATEIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caMOOOpa30BaHMI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM 1O XHWMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax MpoPecCuoHATbHON
NEATENTBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI



MeranpeaMeTHbIE pe3ylabTaThl OCBOEHHS MPOrPaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE IS (bopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB MO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
MpoLece, CUCTeMa, HAYYHbIA (akT, MPUHIUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaJIbHbIC yueOHBIE JCHCTBUs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYalolnXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W yYHUBEPCAJIbHBbIC yueOHbIE
JIEVCTBUS B TIO3HABATEILHOW U COLIMAJIbHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yiabTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOrHYecKHe JeCTBUS:

CaMOCTOATEbHO  (QOpMyNIHpOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
JOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHUI NPUEMBI JOTHUYECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA ISl OOBSICHEHUS! OTJEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUU [JI KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh MNPUYUHHO-CIEICTBEHHBIE CBA3M MEXKAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXJIEHHUSI (MHAYKTUBHBIC, JEAYKTHBHBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIUPOBATH BHIBOJbI U 3aKIIOUCHUS;

NPUMEHATH B MPOIECCE MO3HAHMS HCIOJb3yeMble B XUMUHU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJIEINH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKas (hopmysia, ypaBHEHHE XUMHUYECKON peakinu
— MPU PELICHUH Y4YEOHBIX MO3HABATENbHBIX M MPAKTHUECKUX 3a7ad, NPUMEHATDH



Ha3BaHHBIC MOJICITbHBIC MPEACTABICHUS IS BBISABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECCTB U XUMHYCCKUX PEAKITHA.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOT'O ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GOopMyITMpPOBATH IIETU U 33/1a4l UCCIICIOBAHUS, HCIIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHHMS W IPOBEICHHSI
YUYEHUYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIO/ATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO TIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIEHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MIO3HAHMSI.

3) paboTa ¢ uHpopManmeii:

OPUECHTHPOBATLCA B PA3IUYHBIX HCTOYHMKAX HWHOpManuu (HAy4IHO-
MOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJIepXkKaHWs, CIPaBOYHBIC IOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh WHQPOPMAIUIO PA3TUYHBIX BHJIOB U (GOpM
peaCTaBICHU, KPUTHYECKHU OIICHUBATH eé JIOCTOBEPHOCTH U
HEMIPOTHBOPEUYUBOCTH;

dbopMyITHpOBATh 3aNPOChl U MPUMEHITh PA3IUYHBIE METOJBI IIPH TIOWCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HWH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMaTbHYIO  (OpMY  TNPEICTABICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCITOJIH30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJICTBA IMPU Pad0TE ¢ XUMUICCKOU
nHpopManuei: MPUMEHATh MEXKIPEAMETHBIC ((PU3MYECKHEe W MaTeMAaTHYCCKHUC)
3HaKHA U CUMBOJIBI, (POpMYIIbl, a0OpEeBHATYPBI, HOMCHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKI1a€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3yJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOTro MpoeKTa, U (opMyJIUpOBATh BHIBOJIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMNA B
X0/J1e 00CYXJIeHHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE 1eiCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, ONpenesss €€ Ueau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCIENOBaTEIbCKUX 3a/]ad, BbIOUpaTh Haubosee
3G eKTUBHBIN crmoco0 HX pemieHuss ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHSI IPOTPAMMBI 110 XUMUU HA YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeHEero o0I1ero o0pa3oBaHus BKIIOYAIOT CrieIIUUISCKUe IS
y4eOHOro npeaMera «XuMus» HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI ACHCTBUM 110
OCBOCHHUIO, UHTEPIPETALMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYCHHIO HOBOTO 3HAHUS M TPUMEHEHHUIO 3HAHUN B PA3NIMUYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpenmeTHble  pe3ynabTaThl OCBOEHHS Kypca «OpraHudeckass XUMHSI»
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHWU OPTaHMYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJu B OOECIEUYEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIULIUHBI, CO3[JaHUH HOBBIX MaTEpHUaJIOB,



HOBBIX HMCTOYHHUKOB DHEPTHH, B obOecrnicueHUHU paIMOHAIBHOTO
MPUPOAOIIONB30BaHNsA, B (POPMHUPOBAHUH MHUPOBO33PEHUS W 0OOMIEH KyIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTHIECKA 0O0CHOBAHHOTO OTHOIICHUS K CBOEMY 37]0POBBIO
U IIPUPOJHOM CpeLe;

BJIQJICHUEC  CHCTEMOW  XWMHYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TTOHATHS — XUMHYCCKUH JIEMEHT, aTOM, SIIPO U DJICKTPOHHASI
oboyouka aroma, S-, P-, O-aroMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus AaTOMHBIX OpOuTaned, HOH, MOJIeKYIa,
BaJICHTHOCTb, 3JICKTPOOTPHUIATEIIBHOCTD, CTEIICHb OKHCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKelleT, PYHKITMOHATbHAS
rpynmna, pagukai, CTPYKTypHble GopMyiasl (pa3BépHYTHIC, COKpAIIEHHEIC,
CKEJICTHBIC), HM30MEpUsS CTPYKTypHass M TIPOCTPAaHCTBEHHAas (TeoMeTpudecKas,
ONTHYECKAs), HM30MEPHI, TOMOJOTHYCCKUU psJl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHACJIOPOJI- U a30TCOJCPIKAIIUe OpraHUYEeCKUE COCIAMHCHHS, MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COCIWHCHHUS, TCOPHH, 3aKOHBI
(mepuonwnueckuii 3akon J[. VM. MenueneeBa, TeopHsl CTPOCHUS OPraHUYSCKUX
BeniecTB A. M. BytiepoBa, 3ak0H COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPaHCHUS
U TPEBpalllCHWs] DSHEPrUM TPH XHUMHYCCKUX PEaKIUiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE
MOHUMaHUSI MPUYNHHOCTHA U CUCTEMHOCTU XUMUYECKUX SBJICHUHN; IPEJACTABICHUS O
MEXaHU3MaxX XUMHUYECKUX pEaKIHi, TEepMOAMHAMUYECKHUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MIPOTEKAHUsI, O B3AUMHOM BJIUSIHUM aTOMOB U TPYII aTOMOB B
MOJIEKyJTaX (MHIYKTUBHBIH U Me3oMepHbIH 3¢ ek, opueHtantsl | u Il pona);
(baKkTOJIOTHUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBE, IMOJIYYEHHH M OE€30MacCHOM
UCITOJIb30BAaHUHM BAXKHEHIIIMX OPraHUYECKUX BEIICCTB B OBITY U MPAKTHYECKOM
JEATEeIIbHOCTH Y€JIOBEKa, OOITUX HAYYHBIX MIPUHIIUIIAX XUMHUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe IPOU3BOJICTBA METaHOJIA, ITepepaboTKH HEDTH);

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTepHbIE TMPHU3HAKH TOHSATHH,
yCTaHaBJIMBaTh UX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME TOHATHS IMPHU
OMHMCAHUN COCTaBa, CTPOCHUS U CBOMCTB OPTAaHMYECCKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCITOJIH30BaTh XUMHUUYECKYI0 CHMBOJIHUKY JUJISI COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIIETHBIX ) (DOPMYIT OpraHUYECKUX
BCILICCTB;

COCTaBJISITh YPAaBHCHHSI XHUMHYECKUX PEAKIIMA M PaCKpPhIBATh MX CYIIHOCTD:
OKHCJIIUTEIbHO-BOCCTAHOBUTCIIBHBIX ~ PEAKIHMA  IOCPEJCTBOM  COCTaBIICHUS
AJICKTPOHHOTO 0OajaHca »JTHUX pPEaKIWd, pPEeaKnIuid HOHHOr0 OOMeHa NyTEM
COCTaBJICHUS MX ITOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUH;



M3rOTABIMBATh MOJIENM MOJIEKYJl OPraHUYECKUX BEIIECTB IJIs WIUTIOCTPALIUU
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAIC)KHOCTh HW3YyUYECHHBIX
OpraHMYeCKMX BEIIECTB MO HX COCTaBy M CTPOCHHUIO K OIpPEAeTIEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknarype (IUPAC) u nmpuBonuTh TpUBHAIBHBIE Ha3BaHWS MJIA OTACIIBHBIX
MpeICTaBUTENE OPraHUYECKUX BEIIECTB (3TWJIEH, alleTWIEH, TOJIYyOJ, TJIMLEPHUH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
TJIMIUH, aJaHWuH, MajabTo3a, (PpyKTO3a, aHWUIIWH, JUBUHWI, U3OIPEH, XJIOPOIMPEH,
CTUPOJI U IpYTHUE);

chOpMUPOBAHHOCTh yMEHUSI OMNpENENsATb BUJ XUMHUUYECKON CBS3M B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS NPUMEHATH IIOJOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemiecTB A. M. ByrtiepoBa 1y 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAaB, CTPOCHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA THUMUYHBIX TMPEICTABUTENECH pa3IUYHBIX KJIACCOB
OpraHMYeCKUX BEIIECTB: aJIKAaHOB, ITUKJIOAJIKAHOB, aJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJIOPOIOB, CIIMPTOB, AlbJIETHUAOB, KETOHOB, KapOOHOBBIX
KUCJIOT, TPOCTBIX M CJOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAUHEHUN KU aMUHOB,
aMUHOKHUCJIOT,  O€NKOB, YIJIeBOJOB (MOHO-, JH- M  MOJHCAXapHIOB),
WUTIOCTPUPOBATh ~ T'E€HETHUYECKYI0  CBSI3b  MEXJIYy  HHUMHU  YpaBHEHUAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOW CBSI3M (G- U T-CBSI3M), B3AUMHOT'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
CBIPbs (HEPTH, MPUPOTHBIN T'a3, YTOJb), CIIOCOOKI €To MEePepadOTKH U MPAKTUIECKOE
MpUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peaslbHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHS PUMEHATH OCHOBHBIE OTIEPAIIUU MBICIUTEILHOM
NEATeIbHOCTH — aHaju3 W CHUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3allMIo,



BBISIBIICHUE TPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 MU3YUYEHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTb YMEHUM: TPOBOJIUTH PACUETHI IO XUMUYECKUM PopMyiaM
U YPaBHCHHSIM XMMHYECKUX PEAKIUA C HCIOJb30BAaHUEM (PU3UUECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJTMYECTBEHHOM CTOPOHBI: PACUYEThl MO HAXOXKIECHUIO XHUMHUYECKON (HOopMYyIIbl
BEILIECTBA 0 MU3BECTHBIM MAaCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusl, TNIOTHOCTHU Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IPOU3BOJICTBEHHOM JICATEIILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ MepepadOTKOM BEIIECTB,
UCITIOJIH30BaTh MOJYYCHHBIC 3HAHUS JIJISI IPUHATHS TPAMOTHBIX PEIICHUN MpoOiemM
B CUTYAaIlUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (IMOJYyYEHHE M HW3YyYEHHE CBOWCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIEBOAOPOAOB PpA3JIMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE ASKCIEPUMEHTAIbHBIX
3a/lady 10 PAaCMO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM MpaBuUII
0e30macHOro OOpaIleHusl ¢ BEIIeCTBAMU M J1Ta0OPAaTOPHBIM 00OPYIOBAaHUEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pEe3yAbTaThl SKCIIEPUMEHTA, AHAJTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOMI0IaTh MpaBUJIa IKOJIOTHUYECKH IEJIECO00pPa3HOTO MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC nokaszareis [1/1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATHh IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOU MHGOPMALIUY B Pa3IMYHBIX UICTOYHHKAX (HayyHasi U yueOHO-Hay4YHas
JTUTEpaTypa, CpeacTBa MaccoBoi nHpopmaimu, IHTepHET U ApyTHE), KPUTHICCKU
aHAJIM3UPOBATH XUMUYECKYIO0 HHPOpMAIUIO, epepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUsSI Kypca «OOIias u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYMBOIO
pa3BUTHA, B PEHICHUU MPOOJEM SKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroIIUe MOHATHUS — XUMUYECKUM 3JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
DJIGKTPOHHAsE 0000YKa aroma, S-, P-, d-aToMHBIC OpOWTANHM, OCHOBHOEC H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KPUCTAJUTMYECKAsA PpEIIETKA, XHUMHUYECKash PEeaKIus, pacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOLAAIMH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON PEAKIINN, XUMHUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUSI AIEKTPOJUTHUYECKON IHUCCOLMALUM, TEePUOINYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAICHUS SHEPIUU MPU XUMHUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIUE B OCHOBE MOHUMAaHUS TPUUUHHOCTH
YU CUCTEMHOCTH XUMHWYECKHUX SIBIICHUI; COBPEMEHHBIEC MPEJACTABICHUSA O CTPOCHUU
BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJIMOJIEKYJISIPHOM YPOBHSX;
NPEACTABJICHUSI O MEXAaHM3MaX XHMHUYECKUX PEAKUUH, TEPMOJUHAMUYECKHX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX HMX NPOTECKaHWs, O XHMHUYECKOM pPaBHOBECHH,
pacTBopax M JHCIEPCHBIX CHCTeMaX; (PAKTOJOTrHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIICCTB B OBITY M MPAKTUUYECKOM JAEATEIbHOCTH 4YeJIOBEKa, OOIIMX Hay4HBIX
NPUHIANAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTCPHBIC TMPHU3HAKH TOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3UM U THUIA KPUCTAUIMUECKON pemeETKu, OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJTACCU(PUIITUPOBATH: HEOPTraHUYECKHE BEIIECTBA
M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3JIMUYHBIM MIPU3HAKAM (YUCITY U COCTABY
pearupymroImx BeIIeCTB, TEIUIOBOMY 3(PdeKkTy peakiuu, W3MEHEHHIO CTETeHEH
OKHCJICHUS DJIEMEHTOB, OOpPaTUMOCTH, YYaCTHIO KaTajiu3aropa U JApyrHe);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBaHUS W KPUTEPUU ISl Kiaccuukammu
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI TEPUOIMUECKOTO 3aKoHa /JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB I[E€PBOrO—YETBEPTOrO MEPHOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHYECKHX AIJIEMEHTOB U HX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJJEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
3JIEKTPOHHBIX 000JI0YECK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
NPUMEHEHHs] HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (pPeabHbIN U MBICIICHHBIN), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBJISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIpPHAS KOHUEHTPALUS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOM CTEMEHBIO AHMCCOILMAIMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(MMeeT mpuMecH); JOJU BbIXO/a MPOAYKTa PEAKINK;, 00BEMHBIX OTHOIIICHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO IUTAHUPOBATh U TPOBOJIWTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHIWKATOPOB, W3YyYEHUE BIHSHUS
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XHUMHUYECKOW peaklnH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIleHnus ¢ BEIIeCTBAaMHU U J1a00paToOpHBIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJIb UCCIEAOBAHMS, IPECTABIATH B PA3INIHOM
dopMe  pe3ymbTaThl  AKCIEPUMEHTA, AaHAIM3UPOBATh W  OIEHWBATh WX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBIMIOJHEHUIO JA0OPATOPHBIX XUMHYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBI ONMPEACIEHHBIX HEOPraHMYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KPUTUYECKH
aHAJTM3UPOBATH XUMUYECKYIO HHMOPMAIIKIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUHM C MOCTABJICHHON yueOHOM 3a1aueil.
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Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHEeHNs
bu6mmoreka [JOK
3.1 C ) 10 1
HIHPTRL RO https://m.edso0.ru/d69df650



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

KapOoHumbHBIE COCTUHEHUS: alIbJICTUIBI U

bubmuoreka [JOK

2 .K . 22
3 keToHbL. KapOoHOBBIC KUCTOTHL. CIOXKHBIC https://m.edsoo.ru/d6adfe50
a¢upsl. XKups
bubmmoreka [{OK
33 YTaeBO | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHuyeckue coeIMHeHUus
bubmmoreka [IOK
4.1 Am LA .b 12
FIHPL AMIHOKICIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS
bu6moreka [IOK
5.1 B 6
RICOROMOTISKYTIIPHBI® COCAMECIIA https://m.edso0.ru/d69df650
Hroro mo pazgeny 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

11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejioB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Ctpoenne aroma. [leproanueckuii 3aKoH
P pHOA bubmmoreka [{OK
11 n [lepnoanueckas cuctema XUMUYECKUX 9 1
https://m.edsoo.ru/2dd57f24
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1 bubmuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1.3 X 19 2 3
HMHHCCKHE peakii https://m.edsoo.ru/2dd57124
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
eMeTALIRT https://m.edsoo.ru/2dd57124
bu6mmoreka [JOK
2.2 M 23 1 2
CTALIH https://m.edsoo.ru/2dd57124
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
Mertoapl 1103HaHUSI B XUMHUHU. XUMUS U bu6mmoreka [JOK
3.1 9
JKU3Hb https://m.edsoo.ru/2dd57124
Wroro no pazgeny 9



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

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHusi

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

BxonHast KOHTpoIbHAS
pabota

03.09.2024

[Ipeamer u 3HaueHue
OPraHN4eCcKO XUMHH,
MIPEACTABIICHUE O
MHOT000pa3uu OPraHnYecKuX
COeqUHEHNN

05.09.2024

bu6moreka [IOK
https://m.edso0.ru/3686e6f5

DIJIEKTPOHHOE CTPOCHUE
aToma yriiepojaa (OCHOBHOE H
BO30YXIEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOKHOCTH
aToMa yriepo/ja.
XuMuyeckas CBs3b B
OpPraHUYECKUX COCAMHECHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3H, CLIOCOOBI
paspbiBa cBsi3ei

06.09.2024

bu6moreka [IOK
https://m.edsoo.ru/Oce6fd4c

Teopus cTpoenus
OpPraHMYECKUX COECANHEHUN
A. M. byrneposa

09.09.2024

bubnuoreka [JOK
https://m.edso0.ru/8d39f5c8

Buaer uzomepun:
CTPYKTypHas,

12.09.2024

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



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

MPOCTPAHCTBEHHASI.
OnexkTpoHHbIE Y3PPEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCMHEHU N

[IpencraBnenue o
KJaccu(puKauu 1

6 CUCTeMaTHUYeCKast brbmmorexa [OK
13.09.2024 | https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakmuii B bubnuorexa [JOK
OpraHUYECKON XUMHUHU 16.09.2024 | https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u bu6moreka [IOK
00001IIeHNe 3HAHWH 110 TeMe 19.09.2024 | https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHUYECKUI
psn, obmas hopmyna,

9 HOMEHKJIaTypa U U30MEpHs, bubnuorexa [JOK
ANIEKTPOHHOE U 20.09.2024 | https://m.edso0.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dOu3nvecKrue U XUMUYECKHE bubnuoreka [{OK
CBOMCTBA aJIKAHOB 23.09.2024 | https://m.edso0.ru/3137711c
Haxosx/ieHue ankaHoB B

1 npupojae. CriocoObl bubnuoreka [JOK
MOJIy4eHUsI U IPUMEHEHHUE 26.09.2024 | https://m.edsoo.ru/259b0a5h
AIIKaHOB
[uknoankaHsl: 00Imas

12 ¢bopmyna, HOMEHKIaTypa U bubnuorexa [IOK
U30Mepusi, 0COOEHHOCTH 27.09.2024 | https://m.edso0.ru/156730d2

CTPOCHHUA U XUMHUYCCKUX



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

CBOJCTB, CIIOCOOBI
HOJIy‘-IeHI/ISI nu HpI/IMeHeHI/Ie

Pemenue pacuérnbix 3ama4y
Ha OIpEJIETICHUE
MOJIEKYJISIPHOH (pOpMYyIIBI
OPraHM4eCcKOro BEUIECTBa 10

bu6mmoreka [{OK

13 MacCCOBBIM JIOJISIM aTOMOB 30.09.2024 | https://m.edsoo.ru/bf84d8eb
AJIEMEHTOB, BXOSIINX B €T0
coctaB. Cucremaru3zanus u
0000111eH1e 3HaHU 110 TeMe
AJIKEHBI: TOMOJIOTUYECKU I
psn, obmas hopmyna,
HOMEHKJIaTypa, SIEKTPOHHOE

14 Y MPOCTPAHCTBEHHOE brbmorexa [OK

03.10.2024 | https://m.edsoo.ru/273b0ale

CTPOEHUE MOJIEKYII.
CrpykTypHas U IUC-TPaHC-
M30MepHs aJIKEHOB
OuznyecKue U XUMHUYECKHe

15 cBolicTBa ankeHoB. [IpaBuio bubmorexa HOK

04.10.2024 | https://m.edsoo.ru/21069ccd

MapkoBHHKOBa

16 CriocoObl MoTy4eHHS U bubnuoreka [JOK
MIPUMEHCHHE AJIKCHOB 07.10.2024 | https://m.eds00.ru/665dc058
[IpakTuueckas paborta Ne 1

17 o teme "[lonydenne bubnuorexa [IOK
JTUJICHA U U3YYEHHUE €ro 10.10.2024 | https://m.edsoo.ru/0941eed8
CBOMCTB"

18 Pemenue pacu€THbIX 3a1a4 bubnuorexa [IOK
Ha ompe/eNieHue 11.10.2024 | https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/bf84d8eb
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

MOJIEKYJISIPHOM (POpMYIIBI
OPraHUYeCKOTO BEIECTBA

AnKaaueHbl: CONpsHKEHHBIE,

M30JIMPOBaHHbBIC,
19 KyMYJIMPOBaHHBIE. Bubnuorexa LIOK
14.10.2024 | https://m.edsoo.ru/04298c0a
OCoOGeHHOCTH AIIEKTPOHHOTO
CTpOCHUS
20 XUMHUYECKHEe CBOMCTBA bubmmoreka [{OK
COTIPSDKEHHBIX JTMEHOB 17.10.2024 | https://m.edsoo.ru/e561253d
21 CriocoOplI oTy4eHus U bubnuorexa [JOK
MPUMEHEHHE AJTKATICHOB 18.10.2024 | https://m.edsoo.ru/1aa81660
29 Cucremaruzanus u
000011eHIE 3HAHUM 10 TEME 21.10.2024
KonTtponsHas padoTa o treme
23 «AJKaHBI, [IUKJIOATKAHBI, 94.10.2024
QJIKeHbI, AJIKa/INEHBL.»
AJKVHBI: TOMOJIOTHYECKHI
psn, obmmas hopmyna,
24 HOMEHKJIaTypa, JIEKTPOHHOE bubnuoreka [JOK
Y MIPOCTPAHCTBEHHOE 25.10.2024 | https://m.edsoo.ru/68b6ccac
CTpOEHUE MOJIEKY,
(uznueckue cBoicTBa
XUMUYECKUE CBOMCTBA
25 ankuHoB. KauecTBeHHBIC bubmorexa HOK
. 05.11.2024 | https://m.edsoo.ru/23493a93
peaxIuy Ha TPOWHYIO CBSI3b
26 CriocoOslI mosTyueHus: u bubnuoreka [JOK
IIPUMEHEHHE AJIKUHOB 07.11.2024 | https://m.edsoo.ru/a6f9alea



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/a6f9a1ea

Pemenue 3agau: pacu€rsl 1o

27 YPaBHEHUIO XUMHUYECKOMN Bubmnotexa LIOK
08.11.2024 | https://m.edsoo.ru/5db8e526

peaxiuu
ApEHBI: TOMOJIOTHYECKUN
psn, odmas hopmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE

28 u HpOCTpaH}(,fFBeHHOS ’ bubmrorexa LIOK

11.11.2024 | https://m.edsoo.ru/a92a7094

CTPOEHHE MOJIEKYJ OeH30J1a U
TOJIyoJIa, UX (PU3HUECKue
CBOICTBa

29 XUMHYECKHE CBOMCTBA bu6moreka [IOK
apEHOB: PEAKITUU 3aMEIICHUS 14.11.2024 | https://m.edsoo.ru/a44alaes
XUMHUYECKUE CBOMCTBA

30 apEeHOB: PEaAKIUU bubnuoreka [IOK
MPUCOETUHEHHNS, OKUCIIEHNE 15.11.2024 | https://m.edsoo.ru/a44alae4
rOMOJIOTOB O€H30.J1a

31 Oco0ECHHOCTH XHMHUYECKUX bubnuorexa [JOK
CBOWCTB CTHUPOJIA 18.11.2024 | https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIX 3a1a4

32 Ha OIpeJIeIeHre bubnuorexa [JOK
MOJIEKYJIIPHON (POPMYJIBI 21.11.2024 | https://m.edsoo.ru/53461a2c
OpPraHHYECKOTo BEIIeCTBa

33 Crnioco6bI nostyueHust u bubnuorexa [IOK
MIPUMEHEHHUE apEHOB 22.11.2024 | https://m.edsoo.ru/6f717d09
I'enetnueckas CBs3b MEXKIY

34 pa3IUYHBIMU KJ1acCaMHu 95.11.2024

YTJIEBOJIOPOIOB



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

35

Pacuérel o ypaBHEHUAM
XUMUYECKUX PEAKLUH.
CucremaTtuzauus u
00o01IeHne 3HaHUH 110 TeMe

28.11.2024

36

[Ipuponnsii ras. IlomytHeie
He(TSHBIE Ta3bI

29.11.2024

37

KamenHnslit yroiss n
MIPOJIYKTHI €r0 nepepadoTKu

02.12.2024

bu6mmoreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp u ciocoOsr1 eé
nepepabotku. [Ipumenenne
MIPOJIyKTOB MepepadOTKH
HedTH

05.12.2024

bu6moreka [IOK
https://m.edsoo.ru/21f9de78

39

T'eneTnyeckas cBsA3L MCKOY
pa3IMYHBIMU KJIACCAMH
YIIIEBOJIOPOJIOB

06.12.2024

40

lManorenonpousBoHbIE
YTJIEBOJIOPOJIOB:
ANIEKTPOHHOE CTPOCHHE;
peaKIy 3aMeIeHHUs
rajoresa

09.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleicTBue mienoueit Ha
raJOreHIIPOU3BOIHBIC.
Bsaumoneiictsue
JIATAJIOT€HAIKAHOB C
MarHueM U MUHKOM

12.12.2024

42

Cucremaru3zamus u
0000111eHIe 3HAHUI 110
pazneny "YrieBonopoasr"

13.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

KonTtposneHas paboTa 1o teme

bubmuoreka [IOK

43 "YrneBonoposr" 16.12.2024 | https://m.edso0.ru/95c9e298
[IpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTHYCCKHH

si71, 001ast popmyia,
44 I;)TII)[OGHI/IIIi M(()i.])IGII)(}IJ}II, bubamorexa [OK
19.12.2024 | https://m.edsoo.ru/df04c5cd
M30MepHsl, HOMCHKIIATYpa,
Kjaccugukanus, Gpuznueckue
CBOMCTBA
XUMHYECKHE CBOMCTBA
45 MpeACIbHBIX 0THOATOMHBIX bubmorexa HOK
20.12.2024 | https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl nostydeHus u
46 MIPUMEHEHHE OJHOATOMHBIX bubmorexa LOK
23.12.2024 | https://m.edso0.ru/484100000000000
CITUPTOB
[TpocTsie a¢upsr:

47 HOMEHKJIaTypa U U30MEpHs, bubnuorexa [JOK
0COOEHHOCTH (PU3HYECKHUX U 26.12.2024 | https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOHCTB
MHOroaToMHbIE CITUPTHI:

48 STUJICHTJIMKOJIb U TJIMLIEPUH, bubnuoreka [JOK
UX QU3HYCCKHE U 27.12.2024 | https://m.edsoo.ru/ee4d84aa
XUMHUYECKHUE CBOMCTRBA.

CriocoOsl mostyueHust u

49 MIPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB
@DeHOo: CTPOCHHE MOJICKYIIBI,

50 ¢bu3nyeckrue CBONUCTBRA. Bubmmorexa LIOK

28.12.2024 | https://m.edso0o.ru/2ce726f8

ToxcuunocTs (heHoma



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
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/2ce726f8

XMUMHYECKHE CBOUCTBA

bubmuoreka [IOK

>1 ¢benona 13.01.2025 | https://m.edsoo.ru/037ca5f9
59 CriocoOsI MmoJTydeHust U bubmmoreka [JOK
npuMeHeHne peHoa 16.01.2025 | https://m.edsoo.ru/c77ddf4c
[Ipaktuyeckas padora Ne 2.
53 Pemenue bubmmoreka [{OK
AKCTIEPUMEHTAIBHBIX 33734 17.01.2025 | https://m.edsoo.ru/fd0ced09
o reme "Cruptel ¥ penonsr"
AJBJIETHIBI ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHHUE
54 KapOOHUIIbHOM I'PYIIIIbI; bubnuoreka [JOK
TOMOJIOTHYECKHUE PSIBI, 20.01.2025 | https://m.edsoo.ru/b139beaa
obmas Gpopmyna, uzoMepus u
HOMEHKJIaTypa
ANbJIEruibl U KETOHBI:
55 (hm3UYecKue CBONCTBA; bubmorexa [OK
’ 23.01.2025 | https://m.edsoo.ru/c887425¢
peaxkiuu IpucoeMHEHUS
Peakuuu oxucnenus u
56 KaueCTBEHHBIC PEAKIINH Eubmrorexa HOK
24.01.2025 | https://m.edsoo.ru/a393baa9
QJIbJIETUJIOB ¥ KETOHOB
57 CriocoObl MmoTy4eHust bubnuoreka [JOK
albAETUJIOB U KETOHOB 27.01.2025 | https://m.edsoo.ru/520d1c51
58 CucremaTtuzanus u
0000111eHrE 3HAHUU T10 TEME 30.01.2025
KonTponsHas pabota o Teme
59 «Crnuptsl, peHoIIbI, 31.01.2025

AJIbACTUABI U KCTOHBD)



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51

OnHOOCHOBHBIE NIPEJEIIbHBIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOSHHSI UX

bu6mmoreka [{OK

60 Moxexyil. somepis i 03.02.2025 |  https://m.edsoo.ru/fec0b113
HOMEHKJIATypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue
CBOICTBa
XUMHUYECKUE CBOMCTBA
61 TIPEICTbHBIX OJJHOOCHOBHBIX bubmorexa HOK
07.02.2025 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco6eHHOCTH CBOWCTB
62 MYPaBbUHOMN KHCIIOTBHI. bubnuoreka [JOK
Msoroo6pa3ue kapOOHOBBIX 10.02.2025 | https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOMCTB:
HeMpeenbHbIX U
apoMaTH4ecKnX KapOOHOBBIX,
63 JTUKapOOHOBBIX bubmmorexa LOK
’ 13.02.2025 | https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICIIMX KapOOHOBBIX KHCIIOT
64 IToHaTre o MpoOU3BOIHBIX bubnunoreka [JOK
KapOOHOBBIX KHCIIOT 14.02.2025 | https://m.edso0o.ru/0d162d9d
CriocoOsl mostydeHus u
65 MIPUMEHCHHE K}:;6OHOBBIX bubmmorexa [JOK
17.02.2025 | https://m.edso0o.ru/7c065c9d
KHCTIOT
CrnoxHbie 3¢pupsI:
66 rOMonomqjc)KEﬁ psia, obmast bubmorexa [IOK
20.02.2025 | https://m.edsoo.ru/adfffe6d

dbopmyna, uzomepus u



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

HOMeHKJIarypa. dusnyeckue
U XMMHUYECKHE CBOMCTBA

3¢hupoB.

67

Pemrenne pacuy€THbIX 3a1a4:
10 YPAaBHEHHUIO XUMHYECKON
peakuuu, Ha OIpEACIICHNAE

5 21.02.2025
MOJIEKYJIIPHOU (POPMYIIBI
OpPraHWYECKOTO BEIIECTBA
[IpakTueckas padora Ne 3.
Pemmenue
68 KCIIEPUMEHTAIBHBIX 33144 bubmmorexa TTOK
p " g 24.02.2025 | https://m.edsoo.ru/486671fb
o reme "KapOoHoBbIE
KkucnoThl. CroxHbIe d3QUphI"
Kupsl: ctpoenue,
69 (bU3UYECKUEe U XUMHUYECKUE bubmorexa HOK
. 27.02.2025 | https://m.edsoo.ru/al19c5b98
CBOMCTBA (THAPOIIH3)
OCcoOEHHOCTH CBOMCTB
70 JKUPOB, COJIEPKAIIUX OCTATKU bubnuoreka [JOK
HETIPECIIbHBIX JKHUPHBIX 28.02.2025 | https://m.edsoo.ru/b0331922
KUCJIOT. JKupbl B mpupoie
MpbUIa Kak COJIA BBICIINX
KapOOHOBBIX KHCIIOT, MX
71 moroliee aercreue. [lousarue Eubmorexa HOK
Hee A ’ 03.03.2025 | https://m.edso0.ru/3c566565
0 CUHTETHUYECKUX MOFOIINX
cpeactBax (CMC)
I'enernueckast cBI3b
79 YIJI€BOJIOPOJOB U bubnuorexa [IOK
KHCIIOPOJICOAEPKALUX 06.03.2025 | https://m.edso0.ru/56790c96

OpraHu4YC€CKUX BCUICCTB



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

Pacuérel o ypaBHEHUAM

73 XUMHYECKUX PEaKIIHid 07.03.2025

74 CucreMaru3anus u bu6mmoreka [{OK
00o01IeHne 3HaHUH 110 TeMe 10.03.2025 | https://m.edsoo.ru/f8eaf2eb
KonTtposnsHas paboTarmo teme

75 «KapOoHOBBIE KHCIIOTHI,

CJIOKHBIE AUPBL, )KUPHI U 13.03.2025
MBLITa
OO01as XxapakTeprucTUKa

76 YTJIEBOJOB U KiaccuuKarus bubnuoreka [JOK
yIII€BOJOB (MOHO-, TU- U 14.03.2025 | https://m.edsoo.ru/7a9693al
TTOJIFCaxapHIbl )

Momnocaxapuabl: puznueckue
77 CBOIICTBA U HAXOXKICHHE B bubmorexa LOK
17.03.2025 | https://m.edsoo.ru/b4bdda2d
pupoJie
[IpumeHneHue rioKo3bl, €€

78 3HAYCHUE B bubnuorexa [JOK
JKU3HEEATEIbHOCTH 20.03.2025 | https://m.edsoo.ru/5e61122d
opraHuszma
Jucaxapuibl: caxapo3sa,

79 MajbTO3a U JIAKTO34. bubnuoreka [JOK
HaxoxaeHue B npupojie u 21.03.2025 | https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JTNCAXapUJIOB
[Tonucaxapuasl: cTpoeHUE

80 MaKpOMOJIeKyJ, (puznueckue bubnuoreka [IOK
1 XUMHUYECKHE CBOMCTBA, 24.03.2025 | https://m.edsoo.ru/72a04508

NPHUMCHCHUC
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[TonsiTne 06 UCKYCCTBEHHBIX

bubmuoreka [IOK

81
BOJIOKHAX 27.03.2025 | https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIx 3a1a4
Ha OIpeelieHUE JI0JIH
82 BBIXOJIa IPOAYKTA peaKIUuU bubmotera [JOK
A8 TIPOZIyKTa peartt 28.03.2025 | https://m.edsoo.ru/7fde47ef
OT TEOPETUICCKH
BO3MOKHOT'O
Cucremaruzanus u
83 0000I11IeHIE 3HAHUH 110 bubmiorexa HOK
07.04.2025 | https://m.edsoo.ru/08d4364c
pasznmeny
KounTponbHas pabota o teme
84 "Kucnopoacoaepxarue brbmorexa [TOK
Y 10.04.2025 | https://m.edso0o.ru/42c6678e
OpraHWYECKUE COCTUHEHHS
AMUHBL: KITaccuuKanus,
CTpOEHUE MOJIEKYII, 00IIIas
85 (fp(f) MyJia 1/130Mey1/1;{ B bubmorexa [OK
pMya, Py, 11.04.2025 | https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3NUECKHE
CBOMCTBaA
86 XUMHYECKHE CBOMCTBA bubnuoreka [{OK
anupaTHIECKUX aMUHOB 14.04.2025 | https://m.edsoo.ru/1bc5cf80
AHUIIUH: CTPOCHUE aHUJIMHA,
87 0COOCHHOCTH XUMHYECKUX bubmorexa HOK
N 17.04.2025 | https://m.edsoo.ru/39cd21f1
CBOMCTB aHHJIMHA
CriocoOsl mostyueHust u
88 pUMEHEeHHE alln(paTHUECKIX Bubmmorexa LIOK
P 18.04.2025 | https://m.edsoo.ru/eal38763
aMHHOB
89 AMUHOKHCIOTHI: bu6mmoreka [JOK
HOMEHKJIATypa U U30MEPH, 21.04.2025 | https://m.edsoo.ru/d1773e80
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¢u3nvecKkrue CBONWCTRA.
OTI[GHBHBIC NpeaACTaBUTCIIN
0-aMHHOKHCIIOT

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

90 OHOJIOTUYECKOE 3HAUECHUE bubnmorera [TOK
24.04.2025 | https://m.edsoo.ru/77df705a
aMuHOKHUCIIOT. CUHTE3 U
TUPOJIN3 TIENITUIOB
benku xak npupoaHbIe
91 MOJIMMEDHL, CTPYKTYPBI bubnmorexa LHOK
Pbl; CTPYKTYD 25.04.2025 | https://m.edsoo.ru/429e9899
0O€EJIKOB
92 XUMHYECKHE CBOMCTBA bu6moreka [IOK
OEJIKOB 28.04.2025 | https://m.edso0.ru/6237306d
A3oTcoaepkalime
TeTEPOLUKITHICCKIE
93 coennuenus. HykienHoBeie bubmmorexa LOK
g YR 29.04.2025 | https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OuoJsiornYecKas pojb
[IpakTruueckas padota Ne 4.
Pemenue
94 SKCIIEPUMEHTAJIBHBIX 3a1a4 Eubmorexa HOK
P " 8 02.05.2025 | https://m.edsoo.ru/8e3c02d1
o Teme "A30TcoepKaiiue
OpPraHM4ecKue coeaMHEHU"
[IpakTuueckas paborta Ne 5.
Pemenue
95 SKCIIEPUMEHTAILHBIX 3a1a4 Eubmorexa OK
p a 05.05.2025 | https://m.edsoo.ru/bde3fdf6

o Teme "Pacnio3HaBaHue
OpPraHUYEeCKUX COECTMHEHUI"



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
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96

KonTtposneHas paboTa 1o teme
"AzoTcoepxkaiiue
OpraHuYecKue coeauHeHus"

08.05.2025

bubmnoreka [IOK
https://m.edsoo.ru/ce561bc7

97

OCHOBHBIE TTIOHSATHS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —II0JIMMEPHU3AIUA U
MOJINKOHJICHCAITHS

09.05.2025

bu6mmoreka [{OK
https://m.edsoo.ru/7aa63ebd

98

[lmactmaccel. YTunuszanus u
nepepaboTKa IIacTUKa.
DacToMephl: HATYpaJIbHbBIN
CUHTETUYECKUE KayIyKH.
Pe3una

12.05.2025

bu6moreka [IOK
https://m.edsoo.ru/82242e0f

99

Boisokna: HaTypanbHbIE,
HCKYCCTBEHHBIE,
cuHTernyeckue. [lomumepsr
CHeIHaIbHOTO Ha3HAUYEHHUS

15.05.2025

bu6moreka [IOK
https://m.edso0.ru/5963a601

100

[IpakTueckas padota Ne 6.
Pemenne
IKCIIEPUMEHTAJIbHBIX 337124
no teme "Pacno3naBanue
IJIACTMACC U BOJIOKOH"

16.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

101

O06o0011IEHNE U
cucTeMaTH3alys U3y4eHHOTO
MaTepuala 1o TeMe
"BbICOKOMOTIEKYIISIPHBIE
coenuHeHus"

19.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/6a22b1e8

102

HToroBast KOHTpOJIbHAS
pabota

22.05.2025
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl

1 Bxonnas koHTposbHas paboTa 1 1 04.09.2024

9 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [{OK
XuMudeckuit a5eMeHT. M30Tomb 05.09.2024 | https://m.edsoo.ru/59c112ee
CTpoeHune IeKTPOHHBIX 000JI09YeK

3 aTOMOB, KBAaHTOBBIC YHCJIA. 1 bu6moreka [IOK
Knaccudukanus XuMuyeckux 06.09.2024 | https://m.edsoo.ru/b4d9fffa
AIIEMEHTOB (s-, pP-, d-, f- amemMenTHI)

4 Pacnpenenenue 3neKTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAIISIM 11.09.2024 | https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTypaIiu

5 aTOMOE BHGMGHTOBq; OZEIOLI:HOM u 1 bubmorexa HOK

. 12.09.2024 | https://m.edso0.ru/8149e846
BO30YKJIEHHOM COCTOSIHUU

6 DNeKTpOHHBIC KOH(PUTYpAITUH 1 bubnuoreka [JOK
HMOHOB. DJIEKTPOOTPULATEIBHOCTD 13.09.2024 | https://m.edsoo.ru/a0764b24
[leproauueckuii 3aKoH U
[lepuoauueckas cucrema

7 XUMHYECKUX 3eMeHToB 1. 1 1 bubmorexa HOK

. 18.09.2024 |  https://m.eds00.ru/16957¢c01
MenneneeBa, CBSI3b C COBPEMEHHOM
Teopuel CTPOCHHS aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHMS 1 bubnuoreka [IOK

CBOWCTB XUMUYECKUX 3JIEMEHTOB U 19.09.2024 | https://m.edso0.ru/f8468927



https://m.edsoo.ru/59c112ee
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https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

00pa3yeMbIX UMH MPOCTHIX U
CJIOJKHBIX BCUICCTB II0 I'pyImiIiamM 1
nepuoam

Cucremarusanus 1 00001eHne

bubmmoreka [{OK

o 3HaHUU 0 TeMeE 20.09.2024 | https://m.edsoo.ru/8fad2942
Bunnl xuMuueckou CBA3U.
MexaHnn3mbl 00pa3zoBaHUs
10 KOBAJICHTHOU cBsi3u. Bomopoanas bubnmorexa LHOK
25.09.2024 | https://m.edsoo.ru/5a8072af
CBsA3b. MeXXMOJIEKYIISIpHBIE
B3aUMOICHCTBUS
BanenTHOCTS 1 BaJICHTHBIC
11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6moreka [IOK
AIEKTPOHHOU CTPYKTYPBI MOJICKYJI C 26.09.2024 | https://m.edsoo.ru/3d2ca093
WX TEOMETPUICCKUM CTPOCHHEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COEIMHEHUIX: COCTaB U bubmorexa LOK
27.09.2024 | https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoJIeKyIsIpHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHUs. THIIbI bubnuoreka [JOK
KPUCTAJUTMYECKUX PEIICTOK U 02.10.2024 | https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[ToHATHE O AMCTIEPCHBIX CHCTEMaX.
14 [IpencraBneHue 0 KOJUTOMIHBIX bubmnorexa [IOK
03.10.2024 | https://m.edsoo.ru/da2c70e4
pacTBopax
HctunHbIE pacTBOPHI: HACHIIIIEHHbBIE
15 u HeHaCLIH_IiHHbIeppaCTBOprIJfVIOCTB. bubmiorexa LIOK
’ 04.10.2024 | https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparsl



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
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CriocoObl BEIpaXKEHUSI KOHIIEHTPAIH

bubmuoreka [JOK

16 pacTBOpoB 09.10.2024 | https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnosib30BaHUEM

17 MOHATHUH ""MaccoBas J0JIst bubmmoreka [{OK
pacTBOpPEHHOTO BemecTna', 10.10.2024 | https://m.edsoo.ru/785e0ab4
"MoJIsipHasi KOHIIEHTpaus'"

18 Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK
HEOPraHUYeCKUX BEIIECTB 11.10.2024 | https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u 00001IeHIE bubnuoreka [JOK
3HAHHH TI0 TeMe 16.10.2024 | https://m.edsoo.ru/8d2c6a3a
KonTtponsHas pabota no temam
"Ctpoenune aroma. Ileproanyeckuii

20 3akoH u [lepunoanueckas cucrema bubmuorexa [JOK
XUMHYECKUX anemeHnToB JI. W. 17.10.2024 | https://m.edsoo.ru/70a60aas
MenneneeBa", "CTpoeHue BemecTBa.
Mmuoroo6pa3ue BemiecTs"
Knaccudukanus XuMuyeckux
peaKkuuii B HEOPraHUYECKOU U

21 OPraHM4eCcKO XUMHUH. 3aKOH bubnuoreka [JOK
COXpaHEHUs MaCChl BEIIECTB; 3aKOH 18.10.2024 | https://m.edsoo.ru/6335cdd2
COXPaHEHUS U MPEeBpaIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIUAX
Tennossie 3 (HEKThI XUMUYECKUX

22 peakuuii. TepMoXuMHIECKUE bubmorexa HOK

23.10.2024 | https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brrurcnenus o ypaBHEHUSIM

23 XUMHYECKUX peazfmﬁ u bubmorexa LIOK

24.10.2024 | https://m.edsoo.ru/87b13954

TCPMOXUMHUYCCKUM YPABHCHUAM
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https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

CKOpOCTh XMMHUYECKOH peaklinu, e€

24
3aBUCHUMOCTD OT Pa3IMYHBIX 95 10.2024
(dakropoB. Karanus u kaTaan3atopbl
o5 ['oMoTreHHbIC U TeTepOreHHBIC
peakiuu 06.11.2024
[Ipaktuyeckas padora Ne 1 mo reme
26 "BnusiHue pa3nuyHbIX GaKTOpOB Ha brbmmorexa [OK
P . P " 07.11.2024 | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOU PEAKITUU
97 OO6patumbie U HeOOpaTUMBIE bubnuoreka [JOK
peakiuu. XUMHYECKOe paBHOBECHE 08.11.2024 | https://m.edsoo.ru/30952f9b
[IpakTnueckas padota Ne 2 o Teme
28 "Bnusinue pa3nuyHbIX PaKTOPOB HA bubnuoreka [IOK
IIOJIOXKEHIE XUMHUYECKOTO 13.11.2024 | https://m.edsoo.ru/3bf34e17
paBHOBecHs"
ONEKTPOJIUTHYECKAS JUCCOIIMALIUS.
29 CI/IJ‘IBHI;IG U cia0ble aJIIIeKT cl)lnnfm bubmorexa HOK
P ) 14.11.2024 | https://m.edsoo.ru/5f766bdf
Crenedp nUcCoIranun
HNonnoe npoussenenune Boasl. Cpega
30 BOJIHBIX :CTBO cI)[B Bomo Ho HLII;I ! bubmnorexa [IOK
g P POB. BOZOPOA 15.11.2024 |  https://m.edsoo.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIIHE B PACTBOPAX bubmnorexa [IOK
p m P P 20.11.2024 | https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
[IpakTrueckas pabota Ne 3 o Teme
32 "XHUMHUYECKHUE PEAKIIUHU B PACTBOPaAX bubmorexa LOK
beart P P 21.11.2024 | https://m.edsoo.ru/2e3daeb0

EKTPOJIUTOB"
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OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIC

33 eaknni. BaxHelre OKUCIUTEIN U bubmorexa LIOK
DCAKHIH. 22.11.2024 | https://m.eds00.ru/56226060
BOCCTAaHOBUTEIH

34 Merton 31eKTpOHHOTO (3JIEKTOHHO- bubmmoreka [{OK
HMOHHOT0) OanmaHca 27.11.2024 | https://m.edsoo.ru/fb691387

35 DIEeKTPOJIN3 PACTBOPOB U PACIIABOB bubnuorexa [JOK
BEIIECTB 28.11.2024 | https://m.edso0.ru/93fh97d2

36 Pemenne 3amaq pa3inyHbIX THIIOB bubnmorexa LHOK

p 29.11.2024 | https://m.edsoo.ru/5a859d16
Cucrtematusanus 1 0000I1eHNe
37 3HAHUU 110 TeMme " XUMUYECKHE bubmmorexa [OK
" 04.12.2024 | https://m.edsoo.ru/c161eb85
peaxin

38 KonTponbnas paborta o teme bubnuoreka [IOK
"XumMudeckue peakiuu'” 05.12.2024 | https://m.edso0.ru/a820a930
ITonosxeHne HEMeETAJIJIOB B
[Tepuonnueckoii cucreme

39 XUMHUYECKnX djeMeHToB 1. 1. bubnuoreka [JOK
MeneneeBa 1 0COOEHHOCTH 06.12.2024 | https://m.edsoo.ru/8ca2dcad
CTpoeHus uX aToMOB. Du3nyeckue
CBOMCTBA HEMETAILIOB
ANTOTpOIIUs HEMETALIOB (Ha

40 npuMepe Kuciopoaa, cepol, pochopa bubmorexa HOK

PHMED poAa, CepEL, P 11.12.2024 | https://m.edsoo.ru/ef92c91c
U yTIIepo/ia)

41 Bonopona: nonyuenue, pusndeckue u bubnunoreka [JOK
XUMUYECKue cBorcTBa. ['uapuasl 12.12.2024 | https://m.edsoo.ru/0aa8f613
I"amoreHsl: HaxX0KIECHHUE B IPUPOIE,

42 CrocoObl MOJT er/m (bI/IBI/I‘{peCII)(I/Iz " bubmorexa LIOK

i ’ 13.12.2024 | https://m.edsoo.ru/4e223795

XHMHUYECKHE CBOMCTBA
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lanorenoBonopoasl. Baxuernmue

bubmuoreka [JOK

4
3 KHCIOPOACOACPHAIIIE COCHUHEHIA 18.12.2024 | https://m.edso0o.ru/6b3255e6
rajloreHoB
JlabopaTopHbIe U TPOMBIIIICHHbBIE
44 CTIOCOOBI OJTYYEHHUS TaJOTCHOB. bubnuorexa [JOK
[IpumeHeHue rajloreHoB U UX 19.12.2024 |  https://m.edsoo.ru/6971acad
COCTMHEHNH
45 Cucrtematusanusa 1 0000IIIeHHE 110
TEME 20.12.2024
46 KonTtponsHas padoTa 3a mepBoe
MOJIYTO/TUE 25.12.2024
[IpakTueckas padora Ne 4.
47 Pemenne skcriepiMeHTaIbHBIX 3a0a4 bubmiorexa HOK
| P " 8 26.12.2024 | https://m.edsoo.ru/8b26fecd
no Teme "T"anmoreHsr
Kucnopon: naboparopusie u
MIPOMBIIIJICHHBIE CITIOCOOBI
48 noydeHus1, GU3ndecKue u Bubmmorexa [JOK
i ’ . 27.12.2024 | https://m.edsoo.ru/c8abc36a
XUMHUYeckue cBoicTBa. O30H.
[IpuMeHenne Kucaopoaa U 030Ha
49 OKCHIBI U IIEPOKCUIBI bubmorexa LHOK
A P A 15.01.2025 | https://m.edsoo.ru/5¢8816a0
50 Pemrenne 3amau pa3inyHbIX THIIOB bubmnorexa [IOK
a1 P 16.01.2025 | https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXIEHHE B IPUPOJIE,
51 CH(I))CO6LI nonﬂ CHUS (;I/I::/Iqicxne " Bubmmorexa LIOK
v L 17.01.2025 | https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6mmoreka [JOK
52 Ceposozopor, cybpue! 22.01.2025 | https://m.edsoo0.ru/7¢875999
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Kucnopoacoaepixkaniye coeiMHEHUS

bubmuoreka [JOK

53 . Ocob i i
CEPEL. LICODEHHOGTH CBOHCTE CEpHOH 23.01.2025 | https://m.edsoo.ru/8cfa2548
KHMCJIOTBI
[IpakTtuyeckas padora Ne 5.

54 Pemenne sxcneprMeHTAIbHBIX 33129 bubmorera [JOK

" P ) "Il 24.01.2025 | https://m.edsoo.ru/Oafb05e4
o Teme "Cepa u €€ coequHeHus
A3OT: HAXO0XJEHUE B IPUPO/IE,

55 crocoObl MONTyYeHus, PU3NIECKue u bubnuoreka [JOK
XUMHYECKHE CBOICTBA. AMMHUAK, 29.01.2025 | https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopocoaepxariue coeTMHESHUS

56 aszora %iﬁiﬂfoc:; CBoﬁciIB bubmorera [IOK

. 30.01.2025 | https://m.edsoo.ru/e2965afe
A30THOH KHCIIOTBI

57 [Ipumenenue a3oTa u €ro bubnuoreka [IOK
coeMHEHUH. A30THBIC yI0OpEeHHS 31.01.2025 | https://m.edsoo.ru/129f5059
dochop: HaAXOKICHHUE B IPUPOJIC,

58 crocoObI MoJTyueHust, GU3NIECKUe 1 bubnuoreka [IOK
XUMUYEeCKre cBoicTBa. Dochuapl u 05.02.2025 | https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl dpocdopa,

59 Cpocq)i c(})) e(bmi ne Kuciaotel. Coln bubmorexa HOK

peoiepatl ' 06.02.2025 | https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI
IIpumenenwne Gpocdopa u ero
60 coi WHECHHI goc(@iop HbIC bubmorexa HOK
A ' P 07.02.2025 | https://m.edsoo.ru/a218070a
ynoopeHus

61 [IpakTtuyeckas padora Ne 6. bubnuoreka [IOK

Pemrenne skcnepuMeHTaIbHBIX 3a7a4 12.02.2025 | https://m.edsoo.ru/8175ac3f
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o teme "A3ot u pocdop u ux
coenuHeHus"

VYriepon: HaxoXAeHHE B IPUPOJE,
QJUIOTPOIHBIE MOAU(DUKAINY;

bubmmoreka [{OK

62
¢bu3nvecKkre 1 XUMHUECKUE 13.02.2025 | https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHNE
Oxc epoaa(ll), okc
63 I;em; YZJ(II\I;) : (OJI)LH:ﬂ I;Icicnom " bubmorexa HOK
YHIEPOA 4 14.02.2025 | https://m.edsoo.ru/dba58adf
eé coum
64 Pemrenne 3amau pa3inyHbIX THIIOB bubmmorexa [OK
At p 19.02.2025 | https://m.edso0.ru/6029b609
K 78 ,
65 | crocots norysems, Gusmscce 1 buGmorera LOK
yi o 20.02.2025 | https://m.edsoo.ru/143558ab
XUMHYECKUE CBOMCTBA
66 Oxkcun kpemuansa(IV), kpemHueBas bubnuoreka [JOK
KHCJIO0Ta, CHJINKATHI 21.02.2025 | https://m.edsoo.ru/3170e7bl
[IpuMeHeHre KpeMHUS U €T0 bubnuoreka [IOK
67 coenuHenuii. CTEKo, ero https://m.edsoo.ru/393cdacO
26.02.2025
MOJIy4€HHE, BUJIbI CTEKIIa https://m.edsoo.ru/5823cefb
68 Pemienue 3a1a4 pa3InyHbIX TUIIOB bubmorexa LHOK
AaTPp 27.02.2025 | https://m.edsoo.ru/b624f801
69 CucremaTu3anus 1 00001IeHNe bubnunoreka [JOK
3HaHui 1o TeMe "HemeTamiber" 28.02.2025 | https://m.edsoo.ru/6e864db5
70 KonTtponbHas paboTa o reme bubnnoreka [JOK
"HemeTamnr" 05.03.2025 | https://m.edsoo.ru/d0484c76
ITonoxeHne MeTalIoB B
71 Ilepuoaudeckoit cucreme bubmotera [JOK
pHoa 06.03.2025 | https://m.eds00.ru/9839c16¢c

XUMHWYCCKUX 3JICMCHTOB.
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OCoOeHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JIOUEK aTOMOB
METaJJIOB

OO0mue dpuznyecKkue CBOMCTBA

bubmmoreka [{OK

72 MeTaIoB. Hpumeretiie MeTaiion 5 07.03.2025 | https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CmnaBsl MetauioB. Kopposust bubnuorexa [JOK
METaJIIOB 12.03.2025 | https://m.edsoo.ru/42b872e3
74 Pemenue 3ana4 pa3anyHbIX TUIOB bubnmorexa LHOK
13.03.2025 | https://m.edsoo.ru/e3de37hb6
OIEKTPOXUMHYSCKHH PsI
75 HanpﬂieHHﬁ MeTaJ'IJ'IOII:. 2(1)6HII/IG bubmmorexa [OK
14.03.2025 | https://m.edsoo.ru/94eb377a
CHIOCOOBI TIOJYYCHHSI METAJIOB
OO6mras xapakTepuCTUKa METALIIOB
| A-rpynmist [Teproauaeckoit
CHCTEMbI XUMHUYCCKHX YJICMCHTOB.
76 Harpuii u xanuii: moixy4yeHue Bubmmorexa [JOK
’ 19.03.2025 | https://m.edsoo.ru/e12¢26b3
(bM3UYECKUEe U XUMHUYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BCIICCTB U X COCTUHCHUI
OO6mras XxapakTepucTUKa METALIIOB
I[lA-rpynmst [Tepuoanueckoit
CHUCTEMbI XUMHUYCCKHX YJICMEHTOB.
Marnuii u KanplUuii: IOJy4YeHHe,
7 (bU3UYECKHEe U XUMUYCCKUE bubmorexa HOK
20.03.2025 | https://m.edsoo.ru/7c3e49c0

CBOWCTBA, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCINHEHHUH.
JKecTKOCTh BOIBI M CIOCOOBI €€
yCTpaHEHHUS.



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0

ANOMUHMIL: TIOJy4YeHUE,

78 ¢bu3nvecKue 1 XUMHYECKHE bubmiorexa LIOK
N 21.03.2025 | https://m.eds00.ru/0e79b266
CBOMCTBa, MPUMCHECHHE
AmoTepHBIC CBOWCTBA OKCHJIA U
79 TUAPOKCHUIA ATFOMUHMS, bubnuorexa [JOK
TUAPOKCOKOMIUIEKCHI aTFOMUHHUS, X 26.03.2025 | https://m.edsoo.ru/5d12d318
MIPUMCHCHHE
80 Pemenue 3a1a4 pa3nuyHbIX THIIOB
27.03.2025
81 KonTtponbHas padoTa 3a 3 ueTBepTh 98.03.2025
[IpakTueckas padora Ne 7.
82 Pemenue skcnepuMeHTaNbHBIX 3a7a4 bu6moreka [IOK
1o Teme "MeTasuibl TJIaBHBIX 09.04.2025 | https://m.edsoo.ru/27a4af43
noarpymnm"
OO0mmas XxapakTepUCTHKA METaNIOB
83 no6ounbIX nmoarpymm (b-rpyrm) bubnuoreka [IOK
[Tepuoandeckoit cucTeMbl 10.04.2025 | https://m.edso0.ru/610d7431
XUMHUYECKUX DJIEMEHTOB
dusznUecKrue 1 XUMHUECKHE
84 CBOMCTBA XpOMa U €ro COeAMHEHUI bubmmorexa [TOK
’ 11.04.2025 | https://m.edsoo.ru/9911bef3
UX PUMEHEHUE
Bakneriire coeIMHEHUs MapraHiia.
85 [lepmaHranat kaaus, €ro bubmorexa HOK
9 16.04.2025 | https://m.edso00.ru/039d69c8
OKHCITUTEIbHBIC CBOMCTBA
86 dOu3ndecKnue U XUMUYECKHE bu6mmoreka [JOK
CBOIICTBA JKejIe3a U €r0 COSIUHEHUM. 17.04.2025 | https://m.edsoo.ru/1b7f8741
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[TonydyeHnue u npuMeHEeHue CIUIABOB
xKenesa

duznyeckre 1 XUMHUUECKHE

bubmmoreka [{OK

87| cBOHCTBA MOH i €€ COSTMHCHMI, X 18.04.2025 | https://m.edsoo.ru/2bc0f954
MIPUMCHCHHE
DuU3NYECKUE ¥ XUMUICCKHE

88 CBOICTBA IMHKA U €T0 COCAUHEHHI, bubnuorexa [JOK
WX IPUMEHEHHE. 23.04.2025 | https://m.edsoo.ru/b1f2beal
M1 IpOKCOKOMITIICKCHI IMHKA
[IpakTnueckas padora Ne 8.

89 Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
o TemMe "MeTaTel TOOOYHBIX 24.04.2025 | https://m.edsoo.ru/a6e352ea
noarpymm”

90 Pemenue 3aga4u pa3auvHBIX THIIOB bubmmorexa [OK

25.04.2025 | https://m.edsoo.ru/a8b83d83

O00011eHNE U CUCTEMATU3ALMS

91 M3y4EeHHOTO MaTepuaa 1mo TeMe bubamorera LOK

30.04.2025 | https://m.edsoo.ru/e91fe975

"Meramibl"

92 KonTtponpHas padoTa o teme bubnuoreka [JOK
"Metamibt" 02.05.2025 | https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OMHOOK 06.05.2025 | https://m.edsoo.ru/9ebff2fd
Ponp xumuu B oGecrieueHuun

94 YCTOMYMUBOTO pa3BUTHUSA bubnuoreka [IOK
yenoBedyecTsa. [loHsaTHE O HAYYHBIX 07.05.2025 | https://m.edsoo.ru/080fe1f0
METO/IaX MCCIIeI0BAaHNUs BEIIECTB

95 HayuHnple npuHIUIIBI OpraHu3aiuy bubnuoreka [IOK
XUMHUYECKOTO NMPOU3BOJICTBA. 08.05.2025 | https://m.edsoo.ru/2e45a44f
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[IpombIinuIeHHBIE CTIOCOOBI
MOJIy4CHHS B)KHEHIIINX BELICCTB

XHUMHUYECKOE 3arpsi3HEHNE

96 OKPYKAIOIIEH CPeJIbl U ero 1 brbmmorexa [OK
13.05.2025 | https://m.eds00.ru/9f11bf51
MTOCJIC/ICTBUS
XHMHUS U 310POBbE YEIOBEKA.
97 JlekapcTBEeHHBIE CpeICcTBA. XUMUS 1 bubnuorexa [JOK
M. Posie xumuu B o0ecrieueHun 14.05.2025 | https://m.edsoo.ru/a6552721
MUIIEBON OE30TIaCHOCTH.
98 Kocmernueckue u napdromepHbie 1 bubmuorexa [JOK
cpenctBa. beitoBas xumus 15.05.2025 | https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIIBCTBE.
99 Baxwneiimme cTpouTeIbHBIE U 1 Bubnuorexa LTOK
16.05.2025 |  https://m.edso0.ru/61e69003
KOHCTPYKIITMOHHBIE MaTepHAIIbI
XuUMUS B CEITBCKOM XO35IMCTBE.
100 Opranndeckre 1 MUHEPATbHbBIE 1 Bubnuorexa LTOK
21.05.2025 | https://m.edsoo.ru/fd39587d
yaoOpeHust
101 CucreMaru3anus 1 0000IIeHNE 1 bubnmuoreka [JOK
3HAHMM 10 TeMe 22.05.2025 | https://m.edsoo.ru/db979c70
102 Hrorosas koHTpoJIbHAs paboTa 1 93.05.2025
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME
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