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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamMma 1o XHMMHHM Ha YPOBHE CpeIHEro ooOIuero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa orT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit ®enepauun», TpeOOBaHWN K pe3yabTaTaM OCBOCHUS
dbeneparbHOl  00pa3oBaTEIbHON MpoOTpaMMbl  cpemaHero obmiero obpazoBanusa(DOIl
COOQ), npencraBineHHbIX B PeiepadbHOM TOCyAapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
COO, c¢ yuérom Konuenuuu npenojaBaHus Yy4eOHOro rmnpeamMeTa «XUMHS» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit denepainuu, peanu3yronmx OCHOBHBIC
oOpa3oBaTeNbHbIE MPOTPAMMBI, M OCHOBHBIX MOJOXEHUH «CTpaTerun pa3BUTHUS
Bocniutanusi B Poccuiickoit ®denepanuun Ha nepuon ao 2025 roma» (Pacnopsixenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

XuMHUsl Ha ypOBHE YIJIyOJEHHOIO M3y4YEHHsS 3aHMMAET Ba)XKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4yHOro oOpaszoBanus ywamuxcsa 10—11 kmaccoB. M3ydenue mnpeamera,
peanu3zyemMoe B YCIOBUAX AU(PPEpeHIIMPOBAHHOIO, NPO(UIBLHOTO OO0YyYEHHs, MPU3BAHO
obOecreunTh 00111€00pa30BaTEIbHYI0 W OOLIEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JJIsl aJanTalii UX K ObICTPO MEHSIOUIMMCS YCIIOBHUSIM KU3HU B
colMyMe, a TakXe JJIs MPOJOJDKEHUs OOyueHHs B OpraHM3alMsIX NpoPecCHOHAIbHOIO
00pa3oBaHMsl, B KOTOPBIX XUMHUS SIBJISIETCA OAHOW U3 PUOPUTETHBIX TUCLHUILIIUH.

B mporpamme 1mo XMMHMM Ha3Hauy€HUE NpeaMeTa «XHUMHs» MOJIy4aeT MOApPOOHYIO
WHTEPHIPETALNIO B COOTBETCTBUU € OcHOBomoJararomumu nosnoxenusmu I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJIeH, COAepkKaHUs, pe3ysIbTaTOB OOy4eHUs M TpeOOBaHUN K
YPOBHIO IOATOTOBKH BBIMYCKHUKOB. CBHIETEIBCTBOM TOMY SIBISIFOTCSL CIICAYIOIIUE
BBITNIOJIHAEMbIE TPOTPAMMON 10 XUMHUH (PYHKIIUU:

e HMH(QOPMALMOHHO-METOUYECKAs, peaTu3alksl KOTOPO 00€CIeunBaET MOIyYCHHUE

IPEJCTaBICHUS O LIeNIAX, COEPKaHNH, O0IEeH cTpaTeruu 00y4eHMsI, BOCITUTaAHUS
U pa3BUTHS OOYYAIOIIMXCS CpEACTBAMM IpeIMEeTa, M3y4yaeMoro B paMKax
KOHKPETHOTO MpoQus;

e OpraHM3alMOHHO-TUIAHUPYIOLIAsA, KOTOpas MpPeayCMaTpUBAET  OIpeesICHUE:
MNPUHIMIIOB CTPYKTYPUPOBAHHUS W IMOCJEI0BATEIbHOCTH HU3Y4YEHHUS Y4eOHOTO
MaTepuaa, KOJIMYECTBEHHBIX U KaYECTBEHHBIX €r0 XapaKTEPUCTHK; MOAXOI0B K
(OpPMHUPOBAHUIO COJEPIKATEIBHON OCHOBBI KOHTPOJISL U OLIEHKH 00pa30BaTeNIbHbIX
JTOCTHXKEHUM 00yYarouuxcsi B paMKax MTOTOBOM aTTecTalvu B (popMe earHOro
roCyAapCTBEHHOTO 3K3aMEHA 10 XUMHUH.

[Tporpamma asist yriayOGnE€HHOTO U3yYeHUs! XUMUU:

e YCTAaHaBIMBAaET HWHBAPHMAHTHOE NPEIMETHOE COJAEpkKaHHE, O00s3aTeNbHOE MJis
U3yYEHHUs B paMKaxX OTAEIbHBIX Mpouie, mpeaycMaTpuBaeT pacupeesieHue u
CTPYKTYPHUPOBaHME €ro 1O  KJaccaM, OCHOBHBIM  COJEP>KaTeIbHbIM
JUHUSIM/pazziesiaM Kypca;

e HaéT MPHUMEpPHOE paclpeaesieHue y4eOHOTrO BpPEMEHH, PEKOMEHIyeMOro mJis
U3YYEHUS OTIEIBHBIX TEM;



e IMpe/IaracT NPUMEPHYIO MOCJIEN0BATEIbHOCTh N3YYEHUsI YUYEOHOr0 MaTepHaia C
y4€TOM JIOTMKH TIOCTPOCHUS Kypca, BHYTPUIPEAMETHBIX M MEXIPEIMETHBIX
CBSI3EH;

e JaéT METOAMYECKYI0 WHTEPHpETalUI0 IeNel M 3a7ad M3y4eHHUs IpeaMera Ha
yIIyOIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
o0mero  00pa3oBaHuUs, COICPKATEIBHOM  XapaKTEPUCTHUKU  IUIAHUPYEMBIX
pe3yibTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOW MPOrpaMMbl CPEIHETO
oO1rero oOpazoBanus (TMYHOCTHBIX, METAIPEAMETHBIX, MPEAMETHBIX), a TAKXKE C
y4€TOM OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIbHBIX JACHUCTBUN OOy4YaromIerocs mno
OCBOCHHIO COJIEpPKaHMs IPEeIMETA.

[lo BcemM Ha3BaHHBIM TMO3UIUAM B TMpPOTpaMMe MO XHMHUHU MPEayCMOTpeHa
IIPEEMCTBEHHOCTh ¢ 00y4Ye€HHEM XHMMHUM Ha YpOBHE OCHOBHOIO 00IIero oopasoBaHus. 3a
npenesiaMd yCTaHOBJICGHHOM MPOrpaMMON MO XUMHUU 0O0s3aTeNbHONW (MHBApUAHTHOM)
COCTABJISIIOLIEH CcolepkKaHUsl ydyeOHOro mnpeamera «XHUMHUsD) OCTaETCs BO3MOXKHOCTb
BbIOOpAa €ro BAapUAaTUBHOW COCTABJAIOLIEH, KOTOpas [OJDKHA ONpPENENsAThCA B
COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOIO MPOPUIIS O0yUEHHUS.

B cootBercTBUM ¢ KOHIenTyaibHbIMU monoxkeHussMu OI'OC COO o HazHaueHUU
peIMETOB 0a30BOTO M YINIyOJIEHHOTO YpoBHEH B cucteme auddepeHIIMpOBaHHOTO
00yueHHUsI Ha YPOBHE CpeHEero oOIero o0pa3oBaHUsi XUMHUSI Ha YPOBHE YIIyOJEHHOTO
U3YYEHUSl HANpaBIE€H HA pEANM3alMi0 IMPEEMCTBEHHOCTH C TOCIEAYIOIMIMM 3TanoM
MOJIYYCHHUS] XUMUYECKOTO 00pa30BaHUsl B PaMKax M3YUYEHUS CIEIHAIbHBIX €CTECTBEHHO-
HAyYHBIX W XWMHUYECKMX JIMCUMIUIMH B By3aX M OpraHU3alMSIX CPEIHEro
npodeccuoHanbHOrO 00pa3oBaHusi. B 3Tol cBs3u wu3ydeHwe mpeaMera «XUMUs»
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA pPACIIMPEHUE U YIIIyOJeHHE TEOPETUYECKOW H
PAKTUYECKOH TOATOTOBKM OOYy4YalOMIMXCA, BBIOPABIIMX ONPEACHEHHBIA MPOPHUIb
oOydeHusi, B TOM YHUCJIE C TEPCHEKTUBOM MOCIEAYIOLIEr0 MOJYyUYEHUS XHUMHUYECKOIO
o0pa3oBaHus B OpraHu3anusx mpodeccuoHanbHoro oopazoBanus. Hapsmy ¢ atum, B cBeTe
tpeboBannii PI'OC COO k mnIaHUPyEeMbIM pe3yJbTaTaM OCBOCHHS (eAepanbHON
00pa3oBaTeNbHONM MpPOrpaMMbl CpeHEro oOIIero o0pa3oBaHMs HW3YyUYCHHE IMpeaMeTa
«XUMHS» OpPUEHTUPOBAHO TAKXKE HA pEHIeHWE 3aJay BOCIUTAHHUS M COLMAIBHOIO
pa3BuTHs oOydarmuxcs, Ha (HOPMHUPOBAHHUE y HHUX OOIEMHTEIUICKTYalbHBIX YMEHUH,
YMEHHUM palMoOHaIM3aIllid y4eOHOro Tpyda M OOOOIMIEHHBIX CIIOCOOOB JIEATECIBHOCTH,
UMEIOIINX MEXIUCIUIUIMHAPHBIN, HaIPEAMETHBINA XapaKTep.

CocTaBnsilOIIMMUA  TIpeIMEeTa  «XUMUS» HAa YpOBHE YIIyOJIEHHOrO W3y4YeHUs
SBJITIOTCSL yT1yOn€HHBIE Kypehl — «Opranndeckas xumMus» 1 «O0Ias 1 HeopraHudeckas
xumus». [lpu ompeneneHnn TOAXOAOB K OTOOpPY ¥ CTPYKTYPHOW OpraHU3aIvu
CoJIepKaHUs ATUX KYPCOB B IPOrPaMMe TI0 XMMUU 32 OCHOBY NMPHUHSATHI nojoxenust PI'OC
COO o paznuuusx 6a30BOTO U yriIyOJIEHHOTO YPOBHEHN U3YUEHUSI TIPEIMETA.

OcHoBy cojnepxkanust KypcoB «Oprannueckas Xxumus» 1 «O011as 1 HeopraHuJecKas
XUMUS» COCTABISET COBOKYIMHOCTh TPEIMETHBIX 3HAHMM W YMEHHM, OTHOCSIIUXCS K
0a30BOMYy YpOBHIO HM3YYEHHMsI MpEeAMETa. JTa CHUCTeMa 3HAHUU MOJy4yaeT OmpeneiaéHHOe
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TEOPETUYECKOE JOTMOJIHEHUE, TIO3BOJISIONIEE OCOZHAHHO OCBOUTH CYIIIECTBEHHO OOJBIINUN
00BEM (hakTONOrMUECKOT0 MaTepuana. Tak, Ha yriyOJ€HHOM YPOBHE H3yUeHUs MpeaIMeTa
obecrieueHa BO3MOXKHOCTh 3HAYUTENILHOTO YBEJIWYEHUSI 00bEMa 3HAHUM O XMMHYECKUX
JJIEMEHTaX M CBOMCTBAX MX COEJUWHEHUWNW Ha OCHOBE pAaCHIMPEHUS U YIIyOJIeHUs
IPEACTABICHU O CTPOCHHWH BEIIECTBA, XWUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX
POTEKaHUSI PEAKUUH, PAacCMATPUBAEMBIX C TOYKUA 3PEHUS XUMHUYECKONM KUHETUKH H
TepMoauHaMuKU. W3ydeHue mnepuoanyeckoro 3akoHa u Ilepuonuyeckod cHUCTEMbI
XUMUYECKUX DJIEMEHTOB 0a3upyeTrcsi Ha COBPEMEHHBIX KBAaHTOBOMEXaHMYECKHUX
MPEICTABICHUSIX O CTPOCHUU aToMa. XHUMHUYECKas CBA3b OOBICHSETCS C TOYKU 3PEHUS
PHEPreTHYECKUX HW3MEHEHU mpu e€ 00pa3oBaHMU W Pa3pyUICHUH, a TAKXKE C TOUYKHU
3peHHs MeEXaHu3MOB €€ oOpa3zoBaHus. M3ydeHune THUIOB peakUUd JIONOJIHAETCS
dbopMHpoOBaHHEM TMPEACTaBICHUN 00 3IEKTPOXMMUYECKHUX IPOIIECCaX U AJIEKTPOJIU3E
pacIuiaBoB M pPacTBOPOB BELIECTB. B Kypce OpraHM4ecKOil XMMHU IPH PACCMOTPEHUU
pPEaKIMOHHON CIOCOOHOCTH COEIUHEHUH YyJensercss ocob0oe BHUMaHUE BompocaMm 00
ANEKTPOHHBIX 3(QeKTax, 0 B3aMMHOM BIIMSHHM aTOMOB B MOJIEKyJaX M MEXaHHU3Max
peaKuui.

Oco0oe 3HaueHue MMEET TO, YTO Ha COJAEPKAHME KypCOB XMMHH YIIyOIEHHOIO
YPOBHSL M3y4Y€HHUS JUIsl KIJIACCOB ompeienéHHOro mnpoduis (rJlaBHBIM 00pa3oM Ha HX
CTPYKTYPY U XapakTep AOMOIHEHUH K OOIIeil cucTeMe MpeAMETHBIX 3HAHUI) OKa3bIBAIOT
BJIUSIHUE CMEXKHBIE MpEeAMEThl. Tak, HanmpuMmep, B COJAEPKAHUM MpeaMeTa I KJIacCOB
XUMHKO-(pH3ruecKkoro npoduiis OoJblIOEe 3HAUEHHE OyAyT UMETh AJIEMEHThl y4eOHOIO
MaTepuaia rno obmei xumuu. [Ipu u3yuyeHuu npeamera B 1aHHOM cllyyae akUEHT Oyner
cienaH Ha OOUIHOCTh METOJIOB MO3HAHMs, OOIIHOCTh 3aKOHOB M TEOPHM B XMMHHU U B
(bu3MKe: aTOMHO-MOJIEKYJSipHasi Teopus (MOJIEKYyJisipHas Teopusi B (DU3UKE), 3aKOHBI
COXpaHEHUs1 MacChl U SHEPTUH, 3aKOHBI TEPMOJMHAMUKH, 3IEKTPOJIN3a, IPEACTABICHUS O
CTPOEHHUH BEILLECTB U APYroe.

B TO Xe BpeMsi B coiepxaHUHM MpeaMera sl KJIACCOB XMMMKO-OMOJIOTHYECKOTO
npoduiis OonbIIUK yAENbHBIM Bec OyleT MMETh OpraHuyeckas Xumus. B sTtom ciydae
MPEIOCTABISAECTCS BO3MOXKHOCTD JJiA 00jiee 00CTOATETbHOTO PACCMOTPEHUSI XUMUYECKON
OpraHu3alMi KIETKM KakK OWOJIOTMYECKON CHCTEMBbl, B COCTaB KOTOPOWM BXOMST, K
OpUMepy, TaKUe CTPYKTYpHbIE KOMIIOHEHTbHI, KaK JIMIHIbI, O€JKHU, YIJIEBObI,
HYKJIEUMHOBBIE KHCIOTBI M Jpyrue. IIpm 3ToM 3HaHUS O COCTaBe M CBOMCTBax
NPEICTaBUTENIE OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIIyXaT OCHOBOW JJIst
U3YYEHUS CYIIHOCTH MpoLeccoB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHU.

B nnane popmupoBaHusi OCHOB HAyYHOTO MUPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/IOB NO3HAHUS M ONBITA MPAKTUYECKOrO NMPUMEHEHHWS HAay4YHBIX 3HAHUU H3yYEHHE
npeaMera «XUMHUS» Ha YIUIyOJEHHOM YPOBHE OCHOBAHO Ha MEXKIIPEIMETHBIX CBS3SIX C
y4eOHbIMU MpeaMEeTaMHu, BXOJSIIMMU B COCTaB NpeIMeTHbIX obyacted «EcTecTBeHHO-
Hay4YHbIE IPeIMEThI», «MaTemaTuka u nuHpopmaTuka» u «Pycckuil i3Ik U JTUTEPATYPAX.

[Tpu u3ydyenun yueOHOro npeamera «XuUMHs» Ha YrIyOJIEHHOM YpOBHE TakkKe, Kak
Ha YPOBHE OCHOBHOTO M CpeHEero oO0Iiero oopasoBaHus (Ha 6a30BOM ypOBHE), 3adadei
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NEPBOCTENECHHON 3HAYUMOCTH ABIIAECTCS (DOPMUPOBAHME OCHOB HAYKH XUMHUH KaK 00J1acTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOH NEATEIbHOCTH YEJIOBEKAa W OJHOTO W3
KOMITIOHEHTOB MHUPOBOM KyJbTyphbl. Pemienuwe 3Toil 3amaun Ha yriiyOJIEHHOM YpOBHE
W3YUYEHHUS PEeIMETA IPEANOIIAracT Peaanu3aliio TaKuX Lelel, Kak:

dbopMHupoBaHHE  TPEACTABICHWM: O  MaTepuajbHOM  €IWHCTBE  MHpA,
3aKOHOMEPHOCTAX W ITO3HABAEMOCTH SIBICHUM NPUPOABL, O MECT€ XHMHUHU B
CUCTEME €CTECTBEHHBIX HAyK M €€ BeIylllel poju B 00€CIeUeHUH yCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUHU MPOOJIEM IKOIOTHUYECKOM, SIHEPTeTUUECKON U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3/IaHUUA HOBBIX MaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHU N paMOHAIIBHOTO
MPUPOOTIOIL30BaHNs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIMIECH KYyJIbTYpPHI
YeJioBeKa, a TakKe DKOJIOITMYEeCKM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO U IIPUPOJIHOU CPEAE;

OCBOCHHME CHCTEMbl 3HAHUWW, JIEKAINIMX B OCHOBE XHMHUYECKOM COCTaBIIAIOLICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MOHSTHH, 3aKOHOB U
TEOpU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTBA HA PA3HBIX
YPOBHSIX ~—  aTOMHOM, HMOHHO-MOJIEKYJIIDHOM,  HAaJMOJEKYJISPHOM, O
TEPMOJUHAMHYECKAX W  KUHETHYECKUX  3aKOHOMEPHOCTSAX  IPOTEKaHUS
XAMHUYECKUX pPEaKIUMi, 0 XMMHYECKOM PABHOBECHH, PACTBOPAX M IUCIEPCHBIX
cucremax, 00 001X HAYYHBIX TPUHIIMIIAX XUMAUYECKOTO ITPOU3BO/ICTBA;
dbopmupoBaHrUe y 00YyYarolUUXCsi OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsI OOBSICHEHUSI KIFOUEBBIX HJIEH U MpoOJIeM
COBPEMEHHOU XUMUH, NI OOBSICHEHUS] U MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX
€CTEeCTBEHHO-HAYUYHYIO MPUPOJY; TPAMOTHOTO pPEIICHUsl MpoOJieM, CBSI3aHHBIX C
XUMHEW, NPOTHO3WPOBAHMS, aAHAIM3a M OLEHKH C TMO3WULIHA SKOJIOTHYECKOU
0€30MacHOCTH TOCJEICTBUM OBITOBOM M TMPOU3BOJCTBEHHOW JIESITEIBHOCTH
YEJIOBEKAa, CBSI3aHHOM C XUMHUYECKUM IIPOU3BOACTBOM, HCHOJIb30BAHUEM U
nepepaboTKOM BEILIECTB;

yIIIyOJIeHUE MPEICTaBICHUN O HAyYHBIX METOAaX MO3HAHMS, HEOOXOIAUMBIX IS
MPUOOPETEHUS YMEHUN OpPUEHTUPOBATHCS B MHUPE BEHIECTB U OOBACHEHUS
XUMHUUYECKUX SIBJICHUW, HUMEIIIMX MECTO B TMpPUPOJIE, B NPAKTHUYECKOMN
JESITETBHOCTH U TTIOBCETHEBHOM KU3HMU.

B mnane peanmzanmuu mepBOOYEPEAHBIX BOCHUTATENBHBIX M PA3BHBAIOMIMX (DYHKITHI
LEJIOCTHOM CUCTEMBI CPEAHEro 0011ero 00pa3oBaHUs IPU U3YUEHUH MpeAMETa « XUMUS»
Ha yrayOn€HHOM ypOBHE OCOOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKue e U 3aJadu,

KakK:

BOCIIUTAHUE YOEKIEHHOCTU B MO3HABAEMOCTH SIBICHUM MPUPOJBI, YBAXKECHHUS K
Ipolieccy TBOPYECTBA B OOJACTH TEOPETUUECKUX U MPUKIIAJAHBIX UCCIEAOBAHUM B
XUMUHU, (POPMHUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU;



pa3BHUTHE MOTHBAIIMHM K OOYYEHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJTIO
¥ CAMOBOCITUTAHHIO Ha OCHOBE YCBOCHUS O0IICUEIOBEUECKUX [ICHHOCTEH;
pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPUYECKUX
CTIOCOOHOCTEH 00ydJaromuxcs, GOPMHUPOBAHKE y HUX CO3HATEIHLHOTO OTHOIICHUS
K caM0o00pa30BaHHWIO W HENPEPHIBHOMY OOPAa30BAHHMIO KaK YCJIOBHIO YCITCITHOM
npodeccoHanbHON U OOIIECTBEHHOW  JIEATENBHOCTH, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO U IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;
dbopMUpOBaHWE YMEHHUIH M HABBIKOB Pa3yMHOTO TPUPOJONOIH30BAHUS, PA3BUTHE
OKOJIOTUYECKON  KYJIbTYphl, MNPHOOPETEHHWE OMbITa OOIIECTBEHHO-TIOIE3HOM
JKOJIOTUYECKOM AEATEIBbHOCTH.

O6mee YUCJI0 YaCOB JId HM3Y4YCHHUSA XHMHUHU B y‘I€6HOM II'TaHC THMHA3HWKW Ha

yriybonennoM yposHe, — 204 vacos: B 10 kmacce — 102 vaca (3 waca B Hemeno), B 11
kiacce — 102 vaca (3 yaca B HEICIIO).

[IpomexxyTouHas aTTecTalus M0 XMMUHU IPOXOJUT B (hOpME KOHTPOJIBHOU PabOThI

B (hopmate EI'D.



1.COAEP KAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[IpenMeTr © 3HAUYEHHWE OPraHUYECKOW XWMHUH, MPEICTaBICHHE O MHOro00pazuu
OPTaHUYECKUX COCTUHEHUN.

DJEKTPOHHOE CTPOCHUE aTroMa YIJIEpOJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXXHOCTH aToMa yriepoaa. XHMHUYECKas CBSI3b B OPraHUYECKHX
coequHeHUsIX. Tumbl THOpUAM3AIMM ATOMHBIX oOpOuTanedl yriaepoga. MexaHU3MBbI
oOpa3oBaHMsI KOBaJCHTHOW CBsI3UM (OOMEHHBIH H JOHOPHO-aKUENTOPHBIN). THUIIBI
NEpPEKPhIBAaHUSI aTOMHBIX opOuTaneil, 6- u m-cBsi3u. OnMHAapHas, NBOMHAs WU TpOiHas
cBsa3b. CriocoObl pa3pbiBa CBsI3€d B MOJIEKyJIax oOpraHmdyeckux BemiecTB. lloHsatue o
CBOOOJTHOM pajiiKaiie, Hykieoduiie u anexTpodue.

Teopust crpoeHnss opraHndeckux coeauHeHnii A.M. byTiiepoBa M COBpEMEHHBIE
NPEACTABICHUS O CTPYKTYypE€ MOJEKYJI. 3HAaYeHUE TEOPUU CTPOCHHSI OpPraHUYEeCKUX
coequHeHU. MonekysipHble M CTPYKTypHble Qopmyibl. CTpyKkTypHbIE (DOpMYIIBI
pa3IMYHBIX BUJOB: pa3BEPHYTas, COKpaIEHHasA, cKeneTHas. M3omepus. Buasl nzomepun:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3((EKTHl B MOJIEKYJIaX OPraHMYECKHUX
COEIMHEHHMI (MHIYKTUBHBIA U ME30MEPHBINA 3D PEKTHI).

[IpencraBnenrie o kinaccuukanuu opraHudeckux BemiecTB. [loHstue o
¢yHkuoHanpHOW Tpymnme. ['omosnorus. ['omonoruueckue psiapl. Cucremaruyeckas
HOMeHKJaTypa oprannueckux coenuHenuii (IUPAC) wu  TpuBmanbHBbIE Ha3BaHUS
OTAEIbHBIX MPEICTABUTEIICH.

OcobenHoct W KiIaccupuKalus OpraHUYecKux peakuuid. OKUCIUTENIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE  METOJIBl  M3Y4YEHMs BELIECTB W UX IPEBpALLCHUM:
O3HaKOMJIEHHE ¢ o0Opa3liaMu OpraHMYeCKUX BEUIECTB M MaTepualaMM Ha HUX OCHOBE,
ONBITHI [0 TMPEBPALICHUIO OPraHMYECKUX BEIIECTB NpH HarpeBaHuM (IUJIaBJICHUE,
00yrJiMBaHWe U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKY OPraHMYECKUX BEILECTB.

YraeBoaopoanl.

Anxanbl. ['omMojormueckuil psii ajgkaHoB, oOmas ¢opmyia, HOMEHKJIATypa M|
M30MepUs. JIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajKaHOB, Sp°-
ruOpuan3alys aTOMHBIX OpOUTasnel yriepoaa, 6-cBsi3b. @U3MUECKHe CBOMCTBA AJIKAHOB.

XUMHUYECKME  CBOWMCTBA  alKaHOB:  pEaKIMH  3aMElIeHMs, H30MepHu3allui,
JNErHJIpUPOBaHMs, LMKIM3alWU, MHUPOJIN3a, KpEeKWHra, ropeHus. IlpeacraBnenue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3AMEILECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAaHOB.

[uknoankanel. OOmas ¢dopmyna, HOMEHKIaTypa u u3zomepus. OcobeHHOCTH
CTPOCHHUSI U XHMMHUYECKHUX CBOMCTB MaJbIX (LMKJIOMPOIAH, IUKIOO0YTaH) W OOBIYHBIX

(MKJIOTIEHTaH, IMKJIOTeKCaH) IuKiIoaikaHoB. CrmocoObl MOMydeHUs W TMPUMEHEHHe
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LUKJIOAJIKAHOB.

Ankenpl. ['omonormyeckwii psia  ajdkeHOB, oOmas Qopmyna, HOMEHKIATYpA.
DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKEHOB, SP>-THOpHIM3ALMs
aTOMHBIX opOuTanei yriepoaa, o- U m-cBsi3u. CTpyKTypHas U reoMerpuyeckas (Iuc-
TpaHc-) u3omepusi. PU3nMyecKre CBOMCTBA AJIKEHOB. XUMHUYECKHE CBOMCTBA: pPEAKIIUU
IPUCOECINHEHNS, 3aMEIIECHHS B O-IIOJIOKEHUE NPH JBOMHOMN CBS3H, MOJMMEpPU3ALUU U
okuciienus. [IpaBuno MapkoBHHKOBa. KaudecTBEHHbIE peakLMM Ha JIBOWMHYIO CBS3b.
CriocoObl OJTy4eHUs U IPUMEHEHUE aJTKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB  (CONMpsuKEHHBIC, HM30JMPOBAHHEIE,
Kkymyaupoganuvie). OCOOCHHOCTH SJEKTPOHHOTO CTPOEHUS MU XHMHUYECKHUX CBOMCTB
CONPsUKEHHBIX JHEHOB, 1,2- u 1,4-npucoenunenue. Ilonumepusanuss conpsKEHHBIX
nueHoB. CriocoObl MOTYy4YEHUS U IPUMEHEHUE aTKaUEHOB.

Anxunel. ['oMonoruueckuil psij aJkuMHOB, oOwWas (opmyna, HOMEHKJIATypa H
U30MepHUsl. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJI aJIKUHOB, Sp-
ruopuau3anys aToMHbIX opOutaned yriuepoaa. Pu3MUECKUE CBOICTBA AJKUHOB.
XYWMHYECKHE CBOMCTBA: PEAKUMU TNPUCOCAUHEHUS, TUMEPU3alUd M TPUMEpPH3ALINH,
okucieHus. KHCIOTHBIE CBOMCTBAa aJKWHOB, MMEKOIIMX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peaklMM Ha TpOHHYIO CBA3b. CHOCOOBI MOJIyY€HHS W NIPUMEHEHUE
AJIKUHOB.

ApomaTtnueckue yriaeBoaoponbl (apeHbl). ['omonornyeckuil psj apeHoB, oOIIas
dopMyna, HOMEHKJIATypa M H30MEpHs. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJbl OeH307a. Pu3nueckue CBOMCTBa apeHOB. XUMHUUYECKUE CBOMCTBA OE€H30I1a U €ro
TOMOJIOTOB: PEAKIMH 3aMEIIECHUs B OCH30JIbHOM KOJIbLE U YIJIEBOAOPOJHOM pajuKalle,
peakMy TMPUCOEAUHEHHS, OKHUCJIEeHHEe TromoJioroB Oen3ona. IlpencraBienue 00
OPUEHTHUPYIOIIEM JCHCTBUU 3aMeCTUTENIEH B OEH30JbHOM KOJIbIE HA TPUMEPE ATTKHIIbHBIX
paauKaioB, KapOOKCUJIBbHOW, THAPOKCWIBHOM, aMHMHO- UM HUTPOTPYIIbI, AaTOMOB
ragoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOWCTB ctupoja. [lomumepusanus cruposa.
CrocoObl OJTy4YeHHs U IPUMEHEHHE apOMaTUYECKUX YIIIEBOJOPOIOB.

[Ipuponusiii ra3. IlonmyTtHbie HedTaHble ra3pl. HedTh U e€ mnpoucxoxaeHwue.
KameHnHblii yroib M MpOIyKThl e€ro mnepepadotku. CrnocoObl mnepepadoTku HedTu:
MepPEeroHKa, KPEKUHT (TEPMUUYECKUM, KaTaTUTUYECKUiA), pudopmMuHr, nupoius. [IpoayKTel
nepepadoTku He(TH, UX PUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DONEKTPOHHOE  CTPOCHHE  TAJOT€HNPOU3BOJHBIX  YIJI€BOAOPOAOB.  Peakuuu
3aMEIICHMs rajJoreHa Ha THIPOKCOTPYIILY, HUTPOIPYIIly, LHAHOIPYIIly, aMHUHOIPYIIY.
JleiicTBue Ha TaJOreHIPOU3BOAHBIE BOJHOIO M CIOMPTOBOTO pacTBOpa IIEIOYH.
B3anmopeiictBue — gurajoreHaJKaHoB ¢ 2 MarHmeM u IMHKOM. [loHstnme o
METaNI0OPTaHUYECKUX COEJIMHEHUSX. Hcnonb3zoBanue raJIOr€HIPOU3BOJIHBIX
YII€BOAOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl M3yYEHHs BEIIECTB M MX IPEBPAILLCHMI: H3ydEHUE
(¢u3nyecKux CBOICTB yIJIEBOJOPOAOB (PacCTBOPUMOCTH), KAaueCTBEHHBIX peakUui
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YIJIEBOJIOPOAOB PA3IMYHBIX KiaccoB (oOeciBeUMBaHHE OpOMHOW WM HOJHON BOJIBI,
pacTBOpa IEepMAaHraHara KaJWs, B3aUMOJECHCTBUE alETWIEHA C aMMHMA4YHbIM PAacTBOPOM
okcuaa cepedpa(l)), kauecTBeHHOE OOHaApYKEHHUE YIiiepoda U BOJOpOAa B OPraHMYECKUX
BEILIECTBAX, MTOJIYYEHHUE TUIIEHA U U3YYCHUE €r0 CBOMCTB, 03HAKOMJICHHUE C KOJUIEKLIUSIMU
«Hedtp» n «Yromp», ¢ obpasamMu IUIaCTMACC, KaAydyKOB U PE3HHBI, MOJACIUPOBAHUE
MOJIEKYJ YTJIIEBOAOPOIOB Y aJIOT€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kamue opranndecKue coelMHeHH.

[IpenenbHble 0HOATOMHBIE CUPTHI. CTpoeHHEe MOJIeKYJ (Ha MpUMeEpe MeTaHoJa U
sTaHosa). ['oMonoruueckuit psig, oOmas Qopmyna, u3oMepus, HOMEHKJIaTypa U
knaccupukanus. Dusuueckue CBOWCTBA  NPEEIbHBIX  OJHOATOMHBIX  CIUPTOB.
BopopoaHbie CBSI3M MEXIy MOJIEKYyJIaMH CHHPTOB. XHMHUYECKHE CBOWCTBA: PEAKLUU
3aMELICHUs], JACTHApPATalliM, OKHUCIICHHS, B3aUMOJCHUCTBUE C OPraHUYECKUMHU H
HEOPraHUYECKUMHM KHCJIOoTaMu. KadecTBeHHass peakius Ha OJHOATOMHBIE CIHUPTHI.
JleficTBue H3TaHOJa M METaHOJA Ha oOpraHu3sM uenoBeka. CrnocoObl MOIy4YyeHUs U
IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U wu3zoMepusa. OcoOEHHOCTH (U3UYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroaToMHbI€ COUPTHI — STUJIIEHIJIMKOJb U TIUMUEpUH. PU3HUECKHE U XUMUYECKHE
CBOMCTBA: PEAKLIMM 3aMEILECHHUS], B3aUMOJICUCTBUE C OPraHUYECKUMU U HEOPTraHUYECKUMU
KHCJIOTAaMHM, KA4E€CTBEHHAsl PEaKIUs HAa MHOIroaroMHble cnupThl. lIpeacraBinenue o
MEXaHHU3ME peakiuil Hykieo(puiabHOro 3amenieHus. JlelicTBue Ha OpraHU3M YeJIOBEKa.
Crioco0Ob! MoJTyueHus: ¥ NPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHrne MOJIEKYIbl, B3aUMHOE BIIMSHUE TUIPOKCOTPYIIBI U O€H30JIbHOTO
aapa. Pusnueckue cpoiicTBa (eHosa. OCOOEHHOCTM XUMHUYECKHUX CBOMCTB (eHoJa.
KauectBennble peakuuun Ha (eHon. TokcuuHocTh (eHosna. CrnocoObl MOTy4YeHUs |
npumeHenue ¢penona. GeHondopmanbaeruaHas cMoIa.

KapOoHunbHbIE COEAMHEHUS — aibAETUAbl M KETOHBL. DJEKTPOHHOE CTPOECHHE
KapOOHWJIBHOM Ipyniibl. 'oMosIornueckue psiibl adbJAeru0B U KETOHOB, 0011as popMya,
M30MepHUs U HOMEHKIaTypa. Ouzndeckue CBOMCTBA AIbAETUAOB U KETOHOB. XUMUYECKHE
CBOWCTBA aJbJICTUJOB M KETOHOB: PEAKUMH NpHUCOeIUHEHUSA. OKHCICHHE albACTHIOB,
KauyeCTBEHHbIE pEaKlUU Ha aibaeruabl. CrocoObl MoJydeHUs: U IPUMEHEHHUE allbJIerHI0B
Y KETOHOB.

OAHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHUCIOTh. (OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KHCIOT. M3omepuss m HoMeHknaTypa. Pu3MYeCKUe CBOICTBA
OJIHOOCHOBHBIX ~ TPEICNIbHBIX KAapOOHOBBIX KHUCIOT. BomopoaHble CBS3M  MEXKIY
MOJICKYJIaMA KapOOHOBBIX KHCJIOT. XHWMHYECKHE CBOMCTBA: KHUCJIOTHBIE CBOWCTBA,
peaxius 3TepuuKalry, PeakIK ¢ y4acTUEM YTIIEBOJOPOAHOTO paaukaia. OcOOEHHOCTH
CBOMCTB MYpaBbUHOW KHUCHOTHI. [loHSTHE O TPOU3BOAHBIX KApOOHOBBIX KHUCIOT —
CIOXHBIX dpupax. MHoroobpasue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOICTB
HENpPEJENbHBIX W apoOMaTHYECKUX KapOOHOBBIX KHCIOT, JUKApOOHOBBIX KHCIOT,
TUAPOKCUKApOOHOBBIX — KHUCHOT. [lpeacraBurenu  BbICHIMX — KapOOHOBBIX — KHUCIIOT:

10



CTeapuHOBAasl, NAJIbMUTUHOBAS, OJICUHOBAS, IUHOAEBAA, NUHOLEH08as KUCIOThL. CIoCOOBI
MOJIYYEHHUS] U IPUMEHEHUE KAPOOHOBBIX KHUCIIOT.

Cnoxuble »>¢upbl. ['omomornueckuit psig, o6mas Qopmyna, wu3zoMepus u
HOMEHKNaTypa. Ou3znyueckue U XUMHUYECKUE CBOMCTBA: TUAPOIU3 B KUCION U IIETOYHOU
cpene.

XKupsl. Ctpoenue, puznyeckue 1 XUMUYECKUE CBOMCTBA KUPOB: TUAPOIN3 B KUCION
U 1meaouHoit cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIMX OCTATKH HEMpPEAeTbHbIX
KUPHBIX KUCIOT. JKUphI B IPUPOJE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

OOmrast xapakTepucThKa yriaeBoaoB. Krmaccudukanus yriaeBogoB (MOHO-, TU- |
noyiicaxapuabl).  MoHoOcaxapuabel:  TJIOK03a,  (pykro3a, Tramakto3a, pubdo3a,
nezokcupubo3a. dusmueckue cBocTBA U HaxoxiaeHue B mpupoge. DorocunTes.
XHUMUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albJACTHIHOW TPYIII,
CIIUPTOBOE M MOJIOYHOKHUCIOE OpoxkeHue. I[IlpuMeHeHue TIIOKO3bl, €€ 3HAaYeHHE B
KU3ZHENIEATEIbHOCTH  Oopranusma. Jlucaxapuuapl: caxapo3a, MajlbTO3a U JIAKTO3a.
BoccranaBnuBaroniyie 1 HEBOCCTAHABIMBAIOIIME Jucaxapuabl. ['Maponn3 aucaxapuos.
Haxoxnenue B mnpupone u npumeHeHue. Ilomucaxapuipl: KpaxMal, T[JIMKOIE€H H
uesutoao3a. CTpoeHre MakpoMOJIEKYJT KpaxMalia, TIIMKOTeHa U LEeJUTI0N103bl. Du3nueckue
CBOMCTBA KpaxMmajia M IEJUIION03bl. XHMHUYECKHE CBOMCTBA KpaxMmalya: THUIPOJIU3,
KAUECTBEHHAs] pPEakuus C HMOJOM. XHMHYECKHE CBOMCTBA LIEJUIIOJIO3BL: THJIPOJIU3,
noyiyueHue 3(QupoB 1eunono3bl. [loHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE ~ METOABl  HM3Y4YEHUSI BEHIECTB M UX NPEBpALICHUN:
pPacTBOPUMOCTh Pa3IUYHBIX CIHUPTOB B BOJE, B3aUMOJCHCTBHE JTaHOJa C HaTpPHEM,
OKHUCJIEHUE JTWJIOBOTO CIUpPTa B albJETW] Ha pacKal€HHOW MEIHON MpPOBOJIOKE,
OKHCJICHHE JTWJIOBOTO CIHUpPTAa JIUXPOMATOM Kalids (BO3MOYKHO HCIIOJb30BaHUE
BHUJICOMATEpPHUAIIOB), KAUYECTBEHHbIC pEAaKIUMW Ha  alblIeruibl (C  TUIPOKCHUIIOM
muammuHcepeOpa(l) u rugpokcuaom menu(ll)), peakuus rnMiepuHa ¢ THAPOKCHUIOM
meau(Il), xumuueckue cBOMCTBA pacTBOPA YKCYCHOM KUCTIOTHI, B3AMMOJIEUCTBHE pacTBOpa
moko3bl ¢ runapokcuaom Menu(Il), B3ammopelcTBHe Kpaxmayia C HOJIOM, PELICHHE
HKCIIEPUMEHTAIbHBIX 3a7a4 1Mo Temam «Crnuptbl u (eHonb», «KapOOHOBBIE KHCIOTHI.
CrnosxxHbie d3upbD».

A3oTcoepxaniue OpraHnyecKkue coeJuHeHms.

AMUHBI — OpraHuyeckue TMpou3BoAHBIE amMMuaka. Krnaccudukanuss aMHHOB:
annQpaTHIeCKue W apoOMaTUYECKHe, MEepBUYHBbIC, BTOPUYHBIE U TpeTudHbie. CTpoeHue
MOJIEKYyJl, oOmas Qopmyna, u30Mepus, HOMEHKIaTypa # (PU3NYECKHE CBOWCTBA.
XHUMHUYECKOE CBOMCTBA anu(aTHUYCCKUX aMHHOB: OCHOBHBIC CBOKMCTBA, aJIKHJIMPOBAHHE,
B3aUMOJICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. COJIM aTKHIaMMOHHSL.

AHWIMH — TpeACTaBUTENIb aMHUHOB apoMaTthueckoro psaa. CTpoeHHe aHUJIMHA.
B3auMHoe BnusiHHME TPYIT aTOMOB B MoJjekyne aHwinHa. OCOOEHHOCTH XMMHYECKUX
cBOMCTB aHwiHA. KadecTBeHHble peakiuu Ha aHWIMH. CrmocoObl TMOMy4YeHUS W
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npuMeHeHue andparnyeckux aMuHoB. [lonydyenne anuiaMHa U3 HUTPOOEH3071a.

Amunokuciotel. Homenknatypa u wuszoMmepus. OTAenbHbIE NPEACTABUTEIU (-
AMUHOKHUCJOT: TJUUWH, ajnaHuH. (DU3WYEeCcKHe CBONCTBA AMUHOKHCIOT. XHWMHYECKHE
CBOMCTBa aMMHOKHCIOT Kak aM(OTEpHBIX OpPraHUYECKUX COCIMHEHUM, peaKius
NOJINKOHJIEHCAllUd, OO0pa3oBaHWE NENTUAHOM CBsA3U. bHoJormyeckoe 3Ha4YECHHE
aMUHOKUCIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupoHble noauMmepsl. [lepBuuHas, BTOpUYHasi U TPETUUHASL CTPYKTypa
0enkoB. XMMUYECKHE CBOMCTBA OEJIKOB: THIPOJIN3, ICHATYpallHsl, KaYeCTBEHHbIE PEaKlUuu
Ha OeJIKH.

OKCHepUMEHTAIBHBIE METO/bI U3YUEHHS BEIIECTB U UX IPEBPALLECHUI: PACTBOPEHUE
OEJIKOB B BOJIE, A€HATypauus OENKOB NpPH HArpeBaHWHU, LBETHBIE pEaKIUU Ha OEIKH,
pELIEHHE SKCIEPUMEHTAIBHBIX 3alad M0 TeMaM «A30TCOAEpKAIINE OPraHUuYECKHE
coeauHeHus» U «Pacno3HaBaHue OpraHUYECKUX COCTUHEHUIN.

BbicokoMouieKyJIsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHS XMMHUHU BBICOKOMOJIEKYJSIDHBIX COCIWHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALINH, CPEAHSS MOJIEKYJIApHas Macca.
OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHHN — MOJIUMEpHU3ALUS U
MOJIMKOH/ICHCALIHSL.

[lomumepuble  Marepuansl.  [lmactmMaccel  (HOMUATWIIEH, — MOJUIPOIUJIEH,
NOJINBUHWIXJIOPU, MOJIUCTUPOIL, MOJIMMETHJIMETaKpUJIAT, NOJINKapOOHATHI,
noJimdTUIeHTepeTanar). Y Trin3aius 1 nepepadoTka miacTuka.

DnacToMepbl: HATypalbHbI Kay4yyK, CHHTETUYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3una.

BonokHa: HarypalibHble (XJIOMOK, IIEPCThb, IWIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl crnenManbHOTO Ha3HaueHUs (TedJIOH, KEeBIap, 3JICKTPOIPOBOISIINE
MOJINMEPHI, OMopasaraeMble MOIUMEPHI).

OKCIEepUMEHTANIbHBIE ~METOABbl W3YYEHUS BEIIECTB M HUX [PEBPAILCHUNA:
O3HAKOMJIEHME C oO0pa3luaMd MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIacTMacc,
Kay4yKOB, PEIIeHHE HKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Pacrno3HaBaHue miuactMacce u
BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue mMosieKyasipHO (OpMyJibl OPraHUYECKOrO0 COEAMHEHMS 10 MAacCOBBIM
JOJIAIM 3JIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXACHUE MOJEKYISIPHOU (opMyIibl
OpPraHMYECKOTO COEeIUHEHHUs Mo Macce (00BEMY) MPOIYKTOB CrOpaHuUsi, MO KOJUYECTBY
BeniecTBa (Macce, 00bEMY) MPOTYKTOB PEAKIIUU W/WUIH UCXOJHBIX BEIIECTB, YCTAHOBJICHHUE
CTPYKTYpHOU (DOpMYJIbI OPTaHUYECKOTO BEIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB
WIM CHOCOOOB TMOJNYYEHUsS, ONpeAeNieHue [OJIM BBbIXOAA NPOAYKTAa pPEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpEeAMETHBIX CBSI3€M MpH H3YYEHUU OpraHnveckod xumuu B 10
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KJIaCCe OCYIIECTBIISICTCS dYepe3 HCIIOJIb30BaHWE KaK OOIUMX eCTeCTBEHHO-HAYYHBIX
MOHSTHW, TaK W TOHATHH, MPUHATBIX B OTICIBHBIX NpPEIMETaX €CTeCTBEHHO-HAYIHOTO
IIAKJIA.

OOmme ecTeCTBCHHO-HAy4YHBIC IIOHATHS: SBJICHUE, HAy4YHBIH (DaKT, THIIOTE3a,
TEOpHs, 3aKOH, aHAJIN3, CHHTE3, KJIacCU(UKAIIHS, HA0JIF0IeHNEe, U3MEPEHHE, SKCIICPUMEHT,
MO/IeJTh, MOJICITUPOBAHUE.

dusuka: MaTepusi, aToM, DJIEKTPOH, MPOTOH, HEHTPOH, MOJIEKYJa, YHEPreTHUCCKUI
ypOBEHb, BECIECTBO, TEIO, O0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (DHU3HUCCKHE
BEJIMYMHBI, CAMHHIIBI U3MEPEHHS, CKOPOCTh, SHEPTHs, Macca.

buonorus:  knmetka,  opraHm3M,  JKocucTeMa,  Ouocdepa,  MeTadOIU3M,
HACJICJICTBEHHOCTh, ABTOTPOQHBIM ¥ TeTepoTpO(HBIN THUN NUTaHUS, OpOXKCHHUE,
dboTocuHTE3, IbIXaHUE, OCIIKH, YIIICBOIbI, JKUPBI, HYKICHHOBBIC KUCIOTHI, (DepMEHTHI.

['eorpadusi: moyie3HbIe HCKOMaeMbIe, TOILINBO.

TeXHOJIOTHS: TNHILNEBbIC MPOJYKTHI, OCHOBBI PAIlMOHAIBHOIO IHTAHHUS, MOIOIINE
CPEJICTBA, MaTePHAIIbl U3 HCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KVIACC

OBILIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

AtoMm. CocraB aTOMHBIX sAnep. XUMHUYECKMU 3neMeHT. HM3ortombl. Crpoenune
AJIIEKTPOHHBIX O00O0JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. OHEPreTUYECKUE YPOBHH H
O ypoBHU. ATOMHBIC opOuTanu. Kinaccudukanus XUMHYECKUX 3JEMEHTOB (s-, p-, d-, f-
aJIeMeHTHl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM OpOUTANIAM. OJEKTPOHHBIE
KOH(UTypal aTOMOB JJIEMEHTOB MEPBOTO—YETBEPTOTO TEPUOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOH(UTYypaluu HMOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepuomnueckuii 3akoH W llepuoamueckas cuctemMa XUMHYECKUX 3ieMeHTOB /JI.I.
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA U lleproanyecKkol CUCTEMBI XMMUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpPHUEM CTPOCHUS ATOMOB. 3aKOHOMEPHOCTH HW3MEHEHUSA
CBOMCTB XMMHUUYECKUX BJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX M CIOKHBIX BEIIECTB MO
rpyImnam 1 nepuojaam. JHadueHue nepuoandeckoro 3akona [[.11. Menneneena.

XuMHueckass CBSI3b. BHAbl XMMHYECKOM  CBSA3M: KOBAJICHTHas, MOHHAas,
MeTayuinueckas. MexaHu3Mbl 00pa3oBaHusl KOBAJCHTHOW CBSA3U: OOMEHHBIN M JIOHOPHO-
aKIENTOPHBIA. DHEPTrUs U JJIMHA CB3U. [10JIsIpHOCTD, HANPABIEHHOCTh U HACKHIIIAEMOCTh
KOBaJIEHTHOM cBsi3u. KparHeie cBsizu. BogoponmHass cBs3b.  MeEXMONEKYISPHBIE
B3aUMOJCHUCTBU.

BajleHTHOCTh U BaJIEHTHBIE BO3MOXHOCTU aTOMOB. CBS3b JIEKTPOHHOW CTPYKTYpPHI
MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA MPUMEPE COCTUHEHUMN FJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBieHre O KOMIUIEKCHBIX coeAuHeHnaX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBaTelb, JIMTAHIbl. 3HAYCHHE KOMIUICKCHBIX coenuHeHuid. [loHsTue o

13



KOOPJAWHAIIMOHHOW XUMUHU.

BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHUA. THUIBI KPUCTAILTAYECKHUX
pEetETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonatne o pgucnepcHblx cucrtemax. HMcrtuHHble pacTtBOpbl. lIpeactaBinenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpaKE€HUs KOHILIEHTPAlMU PacTBOPOB: MAacCOBAs
JIOJIs1 BEIIECTBA B PACTBOPE, MOJISIpHAs KOHUEHTpauus. HachllieHHbIE 1 HEHACBIIICHHBIE
pacTBOpPBI, pACTBOPUMOCTh. KprcTamoruaparsl.

Knaccudukanms © HOMEHKIAaTypa HEOPraHMYECKHX BEIEeCTB. TpUBUATIBHBIC
Ha3BaHUS OTJIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukaius XUMAYECKUX PEaKuil B HEOPTaHUUYECKOW M OPraHUYEeCKOW XMMHHU.
3aKOH COXpAaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHHsI W IPEBpALICHUS SHEPTUH IPH
XUMHUYECKUX peakiusax. TernoBeie dPPEeKThl XUMHUUECKUX peakiuil. TepMoXuMHUUYecKue
YpaBHEHUS.

CKOpOCTh XMMHMYECKOW peakluH, €€ 3aBUCUMOCTb OT pPa3iIUYHbIX (PAKTOPOB.
['oMOreHHbIE U TE€TEPOTeHHBIE peaKuu. Katanns u KaTalm3aTopsl.

OOpatuMble W HeoOpaTUMbIE peakluu. XuMHUueckoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. DakTophl, BIMAIOIIAE HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUs: TEMIIEpaTypa, MABJICHUE W KOHLEHTPALMM BEIIECTB, YYaCTBYIOLIUX B
peakumu. [Ipunmun Jle [Hlarense.

OnekTponutuueckass auccouuanus. CuiibHbIe W ciia0ble 3JIEKTpOaUThl. CTENeHb
nuccounanu. Cpena BOJHBIX  PAcTBOPOB: KHCIOTHAsl, HEWUTpalbHas, MIEJIOYHAS.
Bonopoansrii mokazarens (pH) pactBopa. ['maponus coneit. Peakiinn noHHOro ooMeHa.

OKHUCIUTENBPHO-BOCCTAHOBUTEIIbHBIE peakuu. CTeneHb OKuciaeHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Iponieccsl OKHCIEHHUS U BOCCTAaHOBJIEHUA. BakHENIIME OKUCIUTENN U
BOCCTAHOBUTENH. METOJ| 31EKTPOHHOro OajaHca. DJIEKTPOJIU3 PAacTBOPOB M PACILIABOB
BEILIECTB.

DKCIIEpUMEHTAIbHBIE METO/Ibl M3YUEHHS BEIIECTB M UX MPEBPAICHUMN: PA3JIOKEHUE
NEPOKCH/Ia BOJOPOJA B MPUCYTCTBUU KATAIM3aTOPA, MOACIIH KPUCTAIUIMYECKUAX PEIIETOK,
IIPOBEICHUE PEaKIMil MOHHOTO OOMEHa, ONpEeNEJIEHUE CpeAbl PacCTBOPOB C MOMOUIBIO
WHJMKATOPOB, M3yYCHUE BIHUSHUS Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU
PEAKLMU U TTOJIO0KEHUE XUMUUYECKOTO PABHOBECHS.

Heopranuyeckasi xumusi.

[lonoxxenne HemeTaiuioB B [lepuoamyeckoi cucreMe XUMUYECKHX diieMeHToB JI.1.
MenneneeBa U1 0COOCHHOCTH CTpoeHHUsI Ux aTomMoB. Du3nyeckue CBONCTBA HEMETAIIOB.
AmoTponusi HeMETAJIOB (Ha mpuMepe Kuciopoaa, cepsl, pochopa u yriepona).

Bonopona. [lonydenue, puznueckre 1 XUMUYECKUE CBOMCTBA: PEAKIIMK C METAJJIaMU
Y HEMETAJJIAMH, BOCCTAHOBUTENIbHBIE CBOUCTBA. | napuabl. TOIUIMBHBIE 3JIEMEHTHI.

[amorensl. HaxokneHwe B mpupone, CHOcoObl MONydeHUs, (U3HYECKUE U
XUMHYECKUEe CcBoMcTBa. [amoreHoBomopoapl. Baxknenmme KUCIOPOACOAEPKAIINE
COCNIMHEHMsI TaJOTeHOB. JlabopaTopHbIE U MPOMBIIUICHHBIE CIIOCOOBI TOYYCHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U X COCIMHEHUM.
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Kucnopon, o30n. JlaGopaTopHble ¥ TPOMBINUICHHBIE CIIOCOOBI  MMOTYYEHUS
kuciopona. dusznyeckne U XMMHUYECKHE CBOMCTBA M NPUMEHEHUE KHCIOpOAAa M O30HA.
Okcuabl U MEPOKCHUIBI.

Cepa. Haxoxzaenue B mpupoje, CrocoObl MOJy4YeHHs, PU3NYECKUEe U XUMUYECKUE
cBorictBa. CepoBomopon, cyiabdunbl. Oxcuna cepoi(IV), okcun cepwi(VI). Cepuucras u
cepHasi KUCJIOThI U uX coyid. OCOOEHHOCTH CBOWMCTB CEPHOM KHUCIIOTHL. [IprMeHeHune cepel
U €€ COeTMHEHU.

A3zotr. HaxoxeHnue B mpupojie, CocoObl MoiayyeHus, GU3n4ecKkue U XUMHUECKUE
cBoricTBa. AMMHUAK, HUTpHUAbl. OKCHIBI a30Ta. A30THUCTast U a30THASI KUCIOTBI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KHCIOTHL. [IpuMeHeHHEe a30Ta M €ro COCAMHEHUH.
A30THBIE yIOOpEHHS.

dochop. HaxoxaeHue B mpupoe, CocoObl MoTydeHus, PU3ndeckue U XuMUYECKUe
cBorictBa. Dochuast u dochun. Oxcuabl docdhopa, pochopHas kucimora u €€ CoiM.
[Tpumenenue ¢pocdopa u ero coenuHenunit. PochopHbie y100peHHUs.

VYrnepoa, HaxoxaeHue B Mpupoje. AuioTponHble Moaudukanuu. Ouznueckue u
XUMUYECKHE CBOMCTBAa IIPOCTBIX BEIIECTB, OO0pa3oBaHHbBIX yriaepogoMm. Oxcup
yraepona(ll), okcun yraepoma(IV), yronmpHas kuciora U e€ coid. AKTUBHUPOBAHHBIN
yroib, ancopouus. @ymiepeHsl, TrpadeH, yriepoaHble HaHOTPYyOku. IlpumeneHue
IPOCTBIX BEIIECTB, 00Pa30BaHHBIX YIJIEPOAOM, U €r0 COETUHEHHM.

Kpemunii. HaxoxxgeHue B MpuUpoae, CHOCOObI TMOJYYEHHS, (PU3NYECKHE U
xumuueckue cBonctBa. Oxcua kpemHus(IV), KpeMHueBas KHCIOTa, CHUJIMKATHI.
[IpumeHenue KkpeMHus U ero coeAuHeHnil. CTEKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne wmetawioB B Ilepuoanyeckodl CUCTEME XHMHUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHUS AIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O01ue pusznyeckue
cBoicTBa MeTauioB. [IpuMeHeHre MeTamioB B ObITY U TexHUKE. CIIJIaBbl METAILIOB.

DNEKTPOXUMHUUYECKUN psAll HampspkeHU MertamioB. OOmMe crnocoObl MOTy4YeHUs
METAJUIOB: THUAPOMETAILUTYPrUs, NUPOMETAIUIYPIusi, 3ieKkTpoMmeTairyprus. Ilonsrtue o
KOppo3u# MeTaJIoB. CrioCOOBI 3aUTHI OT KOPPO3UHU.

OO6mast  xapaktepuctuka MetasioB [A-rpynnel  [lepuonuueckoir  cucCTeMbI
XUMUYECKUX 3JIEMEHTOB. HaTpuil u kanmii: monydeHue, (U3MUECKUE U XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE NPOCTHIX BEIECTB U UX COCIUHEHU.

O6mast xapakrepuctuka wmeTamwioB IIA-rpynmer  Ilepuogudeckoit  cucTemsl
XUMUYECKUX AJIEMEHTOB. MarHuii ¥ KajnbUui: Mojy4yeHue, (pUu3ndeckue U XUMHUYECKHUE
CBOMCTBA, TPUMEHEHHUE MPOCTHIX BELIECTB U UX COeAUHEHUMN. JKECTKOCTh BOABI U CIIOCOOBI
€€ yCTpaHECHUs.

AdroMuHUI: TOMy4YeHUe, (PU3MUYECKHMe M XUMHYECKHE CBOMCTBA, NPUMEHEHHE
IPOCTOTO BEIECTBA M €ro coeluHeHuil. AMQOTEepHbIE CBOWCTBA OKCHAA U THIPOKCHIA
ATIOMUHUS, TUAPOKCOKOMIUIEKCHI AIFOMUHHUSI.

OO01ast xapakTepucTuka MeTauioB mo0ouHbIx noarpymnn (b-rpynmn) [lepuonnueckoi
CUCTEMBbI XUMHUYECKHUX AJIEMEHTOB.

du3nyeckue M XMMHUYECKHE CBOWMCTBA XpoMa M €ro coeauHeHuil. OKcuIbl u
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rugpokcuansl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U AUXpOMATHI, HX
OKHCJIUTEIbHBIE CBOMCTBA. [loilyueHne u mpuMeHeHne Xxpoma.

Pu3nyeckue U XMMHUYECKUE CBOMCTBA MapraHlla U €ro COoeAuHEeHUi. BaxkHeuiue
coequnenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VII). Ilepmanranar
KaJIusl, €r0 OKUCIUTEIbHBIE CBOMCTBA.

du3nyeckue U XUMUYECKHE CBOMCTBA JKelie3a U ero coeauHeHuu. OKCHUIBI,
ruapokcuasl U conn xene3a(ll) u xenesa(lll). TTomyyenue u mpuMeHEHHE Kejae3a U €ro
CILJIABOB.

Pu3nyeckrue M XMMUYECKHE CBOMCTBA Meau M e€ coenuHeHui. IlomydyeHue u
MIPUMEHEHHUE MEJIA U €€ COCUHECHUMU.

[Munk: momydenue, pu3MUECKUEe U XUMHUYECKHE CBOMCTBa. AM(OTEpHBIE CBOWCTBA
OKCHJIa M TUAPOKCUIA LIMHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [[ppuMeHeHne LHUHKa U €ro
COCAUHEHUN.

DKCNEPUMEHTAIbHBIE METOJbl M3YUYEHHUSI BEIIECTB W WX MPEBPALICHUIN: U3YyUYCHUE
00pa3IoB HEMETAJIOB, TOPEHUE cepbl, Pocdopa, Kene3a, MarHus B KUCIOPOJIe, U3yUEHUE
KOJUTCKIUH «MeTaibl U CIUIaBbl», B3aUMOJCHCTBUE IICIOYHBIX U IIEJIOYHO3EMEIIbHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB), B3aMMOJICHCTBHE
IMHKA W JKeje3a C pacTBOpaMM KHUCIOT M IIEJIOYEH, KA4eCTBEHHBIC pPEaKIUMU Ha
HEOPraHWYECKHE aHWOHBI, KaTUOH BOJOPOJAa W KAaTHOHBI METAJUIOB, B3aWUMOJCHCTBUE
TUJIPOKCUIOB QIIOMHHUS W IIMHKA C pPACTBOPAMM KHUCJIOT UM IICJIOYEH, PEIICHUE
AKCHEPUMEHTANBbHBIX 3a7a4 1o TemaM «l'amorene», «Cepa u €€ coeIMHEHUsD, «A30T U
dochop u ux coeauHeHUs», «MeTaibl TIABHBIX MOATPYMI», «MeTamibl MoOOYHBIX
IIOATPYIIIL.

XUMHUSA U KU3Hb.

Ponp xumum B oOecrieyeHUM YCTOMYMBOrO pa3BUTHUs 4desoBeuecTBa. lloHATHue o
HAay4YHbIX METOJAaX MO3HAHUA M METOJOJOTMM HAYYHOro wuccienoBanus. HayuHble
NPUHIUIBL  OPTaHU3alMM  XHUMHYECKOTO TMPOU3BOACTBA. [IpOMBINIJIEHHBIE CIOCOOBI
MOJTyYEHHUs] BAXKHEUIIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJICTBA aMMHaKa, CEPHON KUCIIOTHI,
MeTaHoJia). [IpoMbllieHHbIE CIOCOOBI MOJIYYEHUsS METAJUIOB U CIJIaBOB. XHMMHUYECKOE
3arps3HEHUE OKpY’KAroIIed cpelbl M ero mocieAcTBUs. Pons xumMum B obOecriedeHUU
HHEPreTUYECKON OE30MacHOCTH.

XuMHs U 30pOBbe yesoBeKa. JIekapcTBeHHbIe cpencTBa. [IpaBuiia ucnosib3oBaHus
JIEKAPCTBEHHBIX MPENapaToB. Pojab XMMuu B pa3BUTUN MEAULIUHBI.

XuMusl THIIA: OCHOBHBIE KOMIIOHEHTBHI, THUILEBbIE A00aBku. Ponp xumuum B
o0ecreyeHny MUIIeBON Oe30MacCHOCTH.

Kocmernueckue u mapdromepusie cpeactBa. beitoBas xumus. [IpaBuia 6e3omacHoro
WCITIOJIb30BAHUS MIPEMapaToOB OBITOBON XMMHH B TIOBCETHEBHOM KU3HH.

XUMUS B CTPOUTENLCTBE: BAKHEHIIINE CTPOUTEIIBHBIC MaTepHUalibl (IIEMEHT, OETOH).

XuMUs B CEJILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuajbl, KpAacKW, CTEKIO, KepaMuKa.
Marepuansl aiis anekTpoHukyd. HaHotexHomoruu.
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PacuérHble 3anaumn.

Pacuétei: maccel BemecTBa WM 00bEMa Ta30B IO HW3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WIM 00bEMY OJIHOIO M3 YYACTBYIOIIMX B PEAKLUU BEIIECTB, MACChI
(0OBbEMa, KONIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIMM, €CIU OJIHO M3 BEIECTB HMEET
npuMecH, macchl (00bEMaA, KOJMYECTBA BEUIECTBA) MPOAYKTA PEAKLUUHU, €CIH OAHO W3
BEIIECTB JAHO B BHUJE pPACTBOpPAa C ONPEACIEHHOW MACCOBOM JIOJIEW PACTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJM W MOJISIPHOW KOHILIEHTPALIMM BEIIECTBA B PacTBOpE, AOJU
BBIX0/Ia POAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXIpeaMETHBIX CBSI3€d NPH W3YYEHUU OOIIE M HEOPraHMYECKOU
xumun B 11 Kitacce OCyHIECTBISETCS 4Y€pe3 MCIOJIb30BAaHME KaK OOIIUMX €CTECTBEHHO-
HAay4YHBIX MOHSTUH, TaK W MOHITUH, MPUHATHIX B OTAENIBHBIX MPEIMETAX E€CTECTBEHHO-
HAay4YHOT'O IIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE TIOHSATHS: SIBJICHUE, Hay4dHbIM (akT, Trumoresa,
TEOpHsl, 3AaKOH, AaHalIu3, CHHTE3, KilacCU(pUKALMs, MEePUOJUYHOCTb, HAOIIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOJICIIMPOBAHHUE.

@u3nka: MaTepusi, MUKPOMUP, MAKPOMHp, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOIbl, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPre€TUYECKHI YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHME BEIIECTBa, WACAIbHBIN Ta3, (U3NUECKUE BEIMYMHBI,
€UHUILIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorus: kimerka, opraHus3M, 3KocucTeMa, Ouocdepa, MeTadOIM3M, MaKpo- U
MUKPOAJIEMEHTBI, OCIIKH, )KUPBI, YTIEBO/Ibl, HyKJICMHOBBIC KUCIOThI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB ¥ IOTOK SHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpasibl, TOpPHBIE TMOPOJbI, IOJIE3HbIE HCKOMAeMble, TOIIUBO,
pecypchl.

TexHonorus: XUMHUYECKass IMPOMBIIUIEHHOCTb, METAJUTYprUsl, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, NHUIIEBASI IPOMBIILICHHOCTD,
dbapMaiieBTHUECKas TMPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHUECKUX IMPEraparos,
MPOU3BOJICTBO  KOHCTPYKIITMOHHBIX  MAaT€pUAJIOB, AJICKTPOHHAS  MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHUHU.
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2.IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 10 XUMHUHU HA YPOBHE CPEJHEI'O OBLIHEI'O
OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM € CHCTEMHO-AESATENBHOCTHBIM MIOJIX0/I0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPEAMETA « X UMHUSD)
Ha YPOBHE CpEIOHEro o0Iiero oOpa3oBaHUsl BBIICICHBI CICAYIONIME COCTABIISIIOIIME: OCO3HAHHE OOYYArOIMIMMHCS POCCHICKON
IPpaKIAHCKON HIECHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEACNICHUI0; HaJIM4Yhe MOTHUBALMHU K
00y4YeHHI0; TOTOBHOCTh M CIIOCOOHOCTHh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCS MPHUHATHIMU B OOIIECTBE IpaBWJIaMH M HOPMaMU
NOBEACHUS; HATMYUE TPABOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTh LEIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSA MpeAMeTa «XHUMHS» OTPAKAIT CPOPMUPOBAHHOCTH OIbITA IMO3HABATEIbHOU U
MPAKTUYECKOH AESITENIbHOCTH O0YYAIONIMXCS B IPOLECCE pealin3alii 00pa30BaTEIbHON IEATETbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUA IMpeaMeTa «XHUMHS» OTPaXaroT CHOPMUPOBAHHOCTH OIbITA MO3HABATEIBLHOU U
IPAKTUYECKOH JEATEIbHOCTH 00yUaIOLMXCs B MIPOLIECCE peau3alui 00pa30BaTeIbHON AESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HaHUS OOYYAIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS O COLMAIIBHBIX HOpMaxX M MpaBUiiaX MEKJIMYHOCTHBIX OTHOLIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIE€ATENbHOCTH MPU CO3AAHUM YUEOHBIX TPOEKTOB, PEHICHUH YYEOHBIX W
MO3HABATEIIbHBIX 33124, BBIIIOJIHEHUU XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI JAPYTHX MPHU aHAIU3€ Pa3IUYHBIX BUIOB
y4eOHOM IEeSITENHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOILIEHHS K ICTOPUYECKOMY W HAYYHOMY HACJIEIHIO OTE€YECTBEHHON XUMUMU;

YBaXEHUSI K IMPOIIECCY TBOPUYECTBA B O0JACTHU TEOPUU M MPAKTHYECKOTO MPHUIIOKEHUS XUMHUHU, OCO3HAHMSI TOTO, UYTO JIaHHbIE
HAyKW €CTh Pe3yJbTaT JJIMTEIbHBIX HAOJIOJCHUM, KPOMOTIMBBIX 3KCHEPUMEHTAIBHBIX IMMOUCKOB, MOCTOSHHOIO TPyJa YYEHBIX U
MPAKTUKOB;

WHTEpeCa U TO3HABATEIbHBIX MOTHMBOB B TOJIYYCHHH M TMOCIEIYIONIEM aHanu3e HWHPOPMAIMH O TMEPEIOBBIX JOCTHIKEHUSIX
COBPEMEHHOW OTEYECTBCHHOW XUMUMH;
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3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYalldd, CBS3aHHbIE C XUMHUYECKUMHU SIBJICHUSIMH, W TPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEICHUE M TMOCTYIKM CBOMX TOBapHILEH C MO3WIUN HPABCTBEHHBIX M MPABOBBIX HOPM H C
Y4ETOM OCO3HAHUS MOCIEACTBUM IOCTYIIKOB;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUs IIEHHOCTEH 310poBOoro u Oe3omacHOro oOpas3a »KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOLICHMS K
coOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOJTr0/IeHU MpaBUil 6€30MacHOr0 OOpAILIEHU C BEIIECTBAMU B OBITY, TOBCEHEBHOM )KU3HH, B TPYJIOBOM IESTEIIBHOCTH;

MOHMMAaHHUS [IEHHOCTH TPaBWJI HWHIWBUIYaJbHOTO M KOJUIGKTHBHOTO O€30MacHOr0 MOBEACHHSI B CHTYAIUSX, YTPOKAIOIINX
37I0POBBIO U KU3HHU JIHOJICH;

OCO3HaHUS TOCIIEJICTBUNA U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS);

5) TPYyA0BOI0 BOCIMTAHMSA:

KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIEIOBATENbCKON AESITETbHOCTH, OOIIECTBEHHO IOJIE3HOW, TBOPYECKOW H
JIPYTUX BUAAX ACATEIBHOCTH;

YCTAaHOBKM HA aKTHBHOE y4acTHE B PEIICHMM MPAKTUYECKHX 3aJlay COLMAIbHOM HAMpaBIIEHHOCTH (B paMKaxX CBOEro Kiacca,
IIKOJIbI);

MHTEepeca K MPaKTHUIECKOMY U3YUYSHHIO MPOGECcCHil pa3TuIHOTO poja, B TOM YKCIIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH
10 XUMUU;

YBaXEHUS K TPYY, JIOISIM TPya U pe3yibTaTaM TPYAOBOU JAeATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAJIbHOW TpaeKTOpuu oOpa3zoBaHus, Oynymed mnpodeccun W peanu3anuu
COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHHM, WHTEPECOB M MOTpeOHOCTEH
00IIIEeCTBA;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKH 11€JIECO00Pa3HOr0 OTHOIIEHUSI K MPUPOE KaK MCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;
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MOHUMAHMS TTI00ABHOTO XapaKTepa SKOJOTMUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE TTPUPOTHOM
Y COLIMAIIbHOU CPEJIbL;

OCO3HaHUS  HEOOXOJMMOCTH  MCHOJB30BAHMS  JIOCTMKEHHM  XMMHUMU  JUIS  PEHIEHUS  BOMPOCOB  PAIlMOHAIBLHOTO
MIPUPOJIONIOIB30BAHUS;

AKTUBHOI'O HENPUATHS JEUCTBHM, IIPUHOCAIIMX BpEN OKPYXKAIOUIEW MNPUPOJHOM Cpele, YMEHHs MPOTHO3UPOBATH
HEOJIaronmpUsITHRIC YKOJIOTHIECKHE TTOCIICCTBUS MPEANPUHIMACMBIX ACHCTBUN U TPEIOTBPAIIATh UX;

HaJu4yusi Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYPhl, OIbITA JESITEIBHOCTH 3KOJIOTUYECKOU
HaIPaBJICHHOCTU, YMEHHUS PYKOBOJICTBOBATHCA UMU B MO3HABATEILHON, KOMMYHUKATUBHOW M COIIMAIBHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UICOJIOTHH XeMohoOuH;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOMN MPaKTUKU;

MOHUMAaHUsS CreNM(PUKN XMUMHUM KaK HAayKH, OCO3HaHUA €€ pojii B (DOPMUPOBAHHM PALMOHATHHOTO HAYYHOTO MBIILJICHUS,
CO3JJaHUU LIEIOCTHOTO TPEACTABICHUS 00 OKPYXKAIOIIEeM MHUpPE KaK O €AMHCTBE MPHUPOJIbI W YEJOBEKa, B MO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuH MpoOJieM COXpaHEHUs MPUPOJHOTO PAaBHOBECHS;

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJIi COBPEMEHHOM IUBWIM3ALMKU: B €€ T'YMAaHUCTHYECKON HAMPaBICHHOCTH U
BOXHOW POJIM B CO3JJaHMM HOBOW 0a3bl MaTepuUalibHOW KYJIBTYpPHl, B PEIICHUU TJI00AIBHBIX TPOOJEM YCTOMUMBOTO Pa3BUTHS
YEeJIOBEYECTBA — CHIPHEBOM, DPHEPreTUYCCKOM, IMHUIIEBOM M SKOJIOTHYCCKONW O€30MacHOCTH, B PA3BUTHU MEIWIIMHBI, 0OCCIICUCHUU
YCIIOBUM YCIIEITHOTO TPY/Ia U SKOJOTUYECKH KOM(POPTHOM KMU3HHU KaXKJAO0T0 YjeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: MOHWMAaHUS CYUIHOCTH METOJOB IMO3HAHMS, MCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKax,
CITIOCOOHOCTH MCIIOJIB30BaTh MOJyYaeMble 3HAHUS JIJI aHATIU3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOSIINX B HEM
W3MEHEHHUH, YMEHHUSI JIeJlaTh 0OOCHOBAHHBIC 3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIONIUXCS JTAHHBIX C IENBIO MOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JIJISI PEIICHHSI POOJIeM B pEaTbHBIX )KU3HEHHBIX CUTYaIUsIX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATEIHLCKON NEATEILHOCTH;

TOTOBHOCTH Y CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO, K aKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHUH MO
XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

WHTEpeca K 0COOEHHOCTSIM TPyAa B pa3IMuHbIX chepax mpodheccnoHaTbHOU AeATeTbHOCTH.
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METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHUS IPOTPaMMBI 10 XMMHUHU Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE 11 (POPMHPOBAHUS MHPOBO33PCHHS OOYUYAIOIIMXCS MEXKIUCIUIUIMHAPHBIE (MEXIIPEIMETHbIC) OOIICHAYYHBIC
MOHSATHUSI, OTPAKAIOIINUE 1IEIOCTHOCTh HAYYHOM KapTHUHBI MUpa U ClielM(UKY METOJ0B MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
Haykax (MaTepus, BEIIEeCTBO, SHEPTHs, SBJICHUE, MPOIIECC, CUCTEMA, HayYHBIA (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsl, UCCIIeOBaHNEe, HAOTIOIeHNE, N3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHBIC YUCOHBIC NEeHCTBUS (TT03HABATEIbHBIE, KOMMYHHUKATHBHBIC, PETYISATUBHBIC), oOecrieunBaronie GopMUpoOBaHHE
(G YHKIIMOHATBLHON TPaMOTHOCTH U COIIMAIBHOM KOMITETSHIIMN 00YyJarOIIuXCs;

CIIOCOOHOCTH 00YYaIOIIMXCSI UCIIOIb30BaTh OCBOCHHBIE MEXKIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIC IEUCTBUS B MO3HABATEILHOW U COLIMATILHOM MPAKTHUKE.

MertanpenMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU yU€OHBIMU MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PETYJIATUBHBIMU JCUCTBUAMU.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiicTBHS

1) 0a30Bble JJOrHYecKme JeiCTBUSI:

CaMOCTOATENILHO (DOPMYIHPOBATH U aKTYaJIU3UPOBATH MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

ONPENETATh LN JEITEILHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUM UX JOCTHKEHHSI, COOTHOCUTH PE3YJIbTAThl JEATEILHOCTH C
MOCTABJICHHBIMU 1IETIAMU;

WCIOJIb30BaTh IMPU OCBOCHWHU 3HAHMM MPUEMBI JIOTMYECKOTO MBIILICHUS: BBIJACISATh XapaKTEpHBbIE IPU3HAKKA MOHSATUM U
YCTaHABJIMBATh UX B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHATHS 1J1s1 OOBICHEHUS OTACIbHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(DUKAITUY BEIIECTB U XMMUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUYNHHO-CIIEICTBEHHBIEC CBSI3U MEXKY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIE, I€IYKTUBHBIE, IO aHAJIOTHUH ), BHISBIISITH 3aKOHOMEPHOCTH U TPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX, POPMYIUPOBATH BHIBOJIBI M 3aKTFOUEHUS;

MIPUMEHSIThH B MIPOIECCE TO3HAHUS UCTIOIB3YyEeMbI€ B XMMUW CUMBOJIMYECKHUE (3HAKOBBIC) MOJICNIH, IPEOOPA30BBIBATh MOICJIbHbBIC
MpEACTaBICHUS] — XUMUYECKUM 3HAK (CMMBOJ) 3JIEMEHTa, XUMUYecKas (opmyJia, ypaBHECHHE XUMUYECKOU PEaKIUU — MPU PEIICHUU
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y4€OHBIX MO3HABATEIbHBIX U MPAKTUYECKHX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIE IPEICTABIICHUS JIJISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJI€Th OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUH;

dbopMynTupOBaTh LIETU U 33]]a41 UCCIIEIOBaHUS, UCTIOIB30BaTh MOCTABICHHBIE U CAMOCTOSATEIBHO C(HOPMYITHMPOBAHHBIE BOITPOCHI
B KAauecTBE HWHCTPYMEHTA IIO3HAHUS U OCHOBBHI ISl ()OPMHUPOBAHHUS THUIOTE3b MO MPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMbIX
CYX/ICHUI;

BJa/IeTh HABBIKAMHU CAMOCTOSITEJILHOTO IUIAHMPOBAHMSI U IPOBEJICHUS YUYEHMUECKHUX SKCIIEPUMEHTOB, COBEPILIECHCTBOBAThH
yMEHMsI HaOII0AATh 3a X0JI0M IPOIeCcca, CaMOCTOSATENbHO IPOrHO3UPOBATh €r0 pe3yJsbTaT, (OpMYyJINPOBATh 000OIIEHUS U BBIBOJIBI
OTHOCUTEJBLHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIEAOBAHMS, COCTABIISATh 0OOCHOBAHHBIN OTUYET O MPOJIETaHHOU padoTe;

IpUOOpeTaTh ONBIT YYEHHUUYECKOW MCCIEN0BATENBCKOW U MPOEKTHOM NESITEbHOCTH, MPOSBIATH CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IIOUCKY METOJ0B PELIECHUS NPAKTUYECKUX 3a]a4, IPUMEHEHHIO PA3JIMYHBIX METOOB IO3HAHUS.

3) paGora ¢ nHpopmanueii:

OPUEHTHUPOBATHCA B PA3MYHBIX HMCTOYHMKAX HWHGOpMalUU (HAYYHO-TIOMYJISIpHAS JIMTEpaTypa XUMUYECKOIO COAEpKaHUs,
CIpaBOYHbIE TOCOOMs, pecypchl HTepHETa), aHATM3UPOBaTh HHPOPMALIMIO PA3TUYHBIX BUIOB U (OPM MPECTABICHUS, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMNPOTUBOPEUUBOCTH;

dbopMyIMpoBaTh 3ampOChl W TPUMEHSTh Pa3IMYHbIE METOJbl TpPH TOUCKE W 0oTOOpe uHbOpPMAIMH, HEOOXOAUMOM IS
BBITNIOJHEHMsI YU€OHBIX 3a/1a4 ONPEeIEHHOrO TUIIA;

IpUOOPETATh OMBIT UCHOJIb30BAHMS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PAa3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTUMalbHYIO (OpMy MpeAcTaBieHUs HHPOpMauu (CXeMbl, rpaduK, IUarpamMMmbl, TaOJIHIIb,
PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEACTBA MpH paboTe ¢ XMMHUYECKON HMH(pOpMAIMel: MPUMEHITh MEXIPEIMETHbIE
(pusnueckre U MaTeMaTHYECKIE) 3HAKU U CUMBOJIBI, (HOPMYJITBI, a00peBHATYPhI, HOMEHKIIATYPY;

HCII0JBb30BAThL 3HAKOBO-CUMBOJIMYCCKHUEC CPEACTBA HATTIAJHOCTH.

KoMMyHMKaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeHCTBHS:
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3aJ1aBaTh BOMPOCHI 0 CYIECTBY 00CYK/IaeMOM TEMBI B XO/I€ TUAJIOTA /WM TUCKYCCHH, BHICKA3bIBAaTh MeH, GOPMYyIUPOBAThH
CBOU IPEJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS IPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3CHTAIlMEN Pe3yJbTaTOB MO3HABATEILHON JEATEIBHOCTH, MOJYYCHHBIX CAMOCTOSITEIBHO HJIM COBMECTHO CO
CBEPCTHUKAMH IIPH BBIMIOJHEHUH XUMHUUYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX
BEIIECTB, pealn3ald y4eOHOro MpoeKkTa, W (POPMYIHPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUN ITyTEM
COTJIACOBAaHUSI MO3UIIMHI B X0J1€ 0OCYXICHUSI 1 00OMEHa MHEHUSIMH.

PerJIHTI/lBHl)Ie YHUBEpPCAJIBHBIC y‘leﬁﬂble ﬂeﬁCTBHﬂ:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh M OCYILECTBIATH CBOKO ITO3HABATENIBHYIO JEATEIBHOCTb, ONpeneisas €€ Leau W 3aJaud,
KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH NpPEIaraéMblii aJrOpUT™M AEUCTBUN MPHU BBHINOJHEHUM YYE€OHBIX U
UCCJIEIOBATENbCKUX 3aJ1ay, BbIOMpaTh HauOonee 3(PPEeKTUBHBIA CHOCOO HMX pEIICHHS € YYETOM IOJYyYEHHsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIIBHOCTH HA OCHOBE CaMOaHaInu3a U CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3ynbTaThl OCBOEHUS MTPOTrPaMMBbl IO XUMHUU Ha YTIyOJIEHHOM YpOBHE Ha YPOBHE CPEIHEr0 001Iero o0pa3oBaHus
BKJIFOYAIOT creurduueckue A ydeOHOro mpenMera «XuMUs» HayyHble 3HAHUS, YMEHHS U CHOCOOBbI JEHCTBHI MO OCBOEHHIO,
UHTEpIIpPETallud M MPeoOpa30BaHUIO 3HAHWM, BUABI NEATEIBHOCTU IO IMOJTYYEHHMIO HOBOTO 3HAHMS W NPUMEHEHHUIO 3HAHUI B
pa3IMyYHBIX y4eOHBIX CHUTYyalMsX, a TaKKe B peajbHbIX >KU3HEHHBIX CHUTYyallUsIX, CBSA3aHHBIX ¢ XxuUMHel. B mporpamme mo xummu
IIPEAMETHBIE PE3YNBTAThI IPEACTABIEHBI M0 F'OAAM U3YUYEHUS.

10 KUIIACC
[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuueckas XuMUsh» OTPa)aroT:
c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE W 3HAYCHUH OPTaHUYECKON XMMHUHU B CHCTEME €CTECTBEHHBIX HAyK W €€ pOoJid B

o0ecreueHn YCTOMYMBOrO pa3BUTHSl YEJIOBEYECTBA B PEIICHUM NPOOJEM SKOJOTUYECKOM, SHEPreTUYEeCKOM W MHILEeBOU
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0€30IacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHIH HOBBIX MaTEpUajOB, HOBBIX HCTOYHHKOB YHEPTHH, B 00ECTICYCHUH PAIIMOHAIBHOTO
IPUPOJIOTIONB30BaHUS, B (HOPMHUPOBAHUHM MHPOBO33PEHHS M OOIIEH KyIbTyphl YEIOBEKa, a TAK)KE JKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOJHOM CpEJIE;

BJIAQ/ICHUE CHCTEMON XMMHUYECKMX 3HAaHUM, KOTOpas BKJIOYACT: OCHOBOIIOJIATAIOIINE MOHATHUSA — XUMHUYECKHUI 3JEMEHT, aToM,
PO M DIIEKTPOHHAsi 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOUTaIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHUS aTOMa, THOPHIU3AIHSI
aTOMHBIX OpOHWTaNeil, MOH, MOJEKYJa, BaJEHTHOCTb, 3JEKTPOOTPUUATEIBHOCTh, CTENEHb OKUCIEHHS, XUMHUYECKas CBS3b, MOJIb,
MOJIIpHasi Macca, MOJIIpHBIM OO0BEM, YIJEpOAHBIM CcKeneT, (yHKUMOHANbHAs TPYMINA, paguKai, CTPYKTYpHbIE (HOPMYJIbI
(pa3BEpHYTHIE, COKpAILIEHHBIE, CKEIETHBIE), N30MEPHUsl CTPYKTYpHasi M MPOCTPAHCTBEHHAs (T€OMEeTpuYecKasi, ONTHYECKast), H30MEpHL,
TOMOJIOTUYECKUN PsAJl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHCIOPOA- U a30TCOJAEpKAIINE OPraHUYECKUE COCIMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COEIUHEHUsS; TEOPUH, 3aKOHbl (mepuomgumueckui 3akoH /. M. MennpeneeBa, Teopus
CTpPOEHHUs OpraHnyeckux Bemects A. M. byTiiepoBa, 3aKOH COXpaHEHHS MACChl BEILIECTB, 3aKOH COXPAHEHMSI U MPEBPALICHUSI SHEPTUU
OpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHMUSA, JIeXkKalllhe B OCHOBE
NOHMMAaHUS TPUYUHHOCTM U CHUCTEMHOCTH XHMHUYECKHUX SIBJICHHM; MPEACTABICHUS O MEXaHU3MaxX XHMHUYECKUX PpPEaKIHi,
TEPMOJIMHAMMYECKMX W KUHETHUYECKHX 3aKOHOMEPHOCTSIX HX IPOTEKaHHs, O B3aUMHOM BIUSHHM aTOMOB WU TpPyHIl aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3pdexTsl, opueHtanTsl | u |l pona); dakromornueckue cBeaeHUss 0O CBOMCTBAX, COCTABE,
MOJIYYeHUH U 0€30MacCHOM HCIOJIb30BAaHWN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY U MPAKTUYECKON AEATENbHOCTH YeJIOBEKa,
001X HAYYHBIX MPUHITUIIAX XUMUYECKOTO MTPOU3BOJICTBA (HA MMPUMEpE MPOU3BOJICTBA METAHOA, ITepepadoTKu HePTH);

c(OpPMUPOBAHHOCTh YMEHHUM: BBISBJISATh XapaKTEpHbIE NMPU3HAKH IMOHATUH, YCTaHaBIMBAThb UX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHS MPU OMMCAHUH COCTaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COEIMHEHMIA;

c(hOpMUPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISl COCTABIICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U
CKEJIETHBIX) (POPMYJI OpraHUUECKUX BEIIECTB;

COCTaBJISITh YpPaBHEHHS XUMHYECKHX pEaKIMid U PacKpbIBaThb MX CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
MOCPEJICTBOM COCTaBJIEHUSI 3JEKTPOHHOIO OajaHca ATUX peaKiuil, peakuuid MOHHOrO OOMEHAa MYTEM COCTABJIEHUS MX MMOJHBIX U
COKpAILIEHHBIX MOHHBIX YPaBHEHUN;

U3rOTaBIMBATh MOJIEIIN MOJIEKYJI OPraHUYECKUX BEWIECTB JJI MIUTFOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;
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c(hOpMHUPOBAHHOCTh YMEHUM: YCTAHABIMBATh PUHAIICKHOCTh N3YYCHHBIX OPTaHUIECKUX BEIIECTB 10 UX COCTaBY M CTPOCHHUIO
K OTpeneaEHHOMY KJacCy/TpyIie COeAWHCHHH, JaBaTh UM Ha3BaHHS MO cuctemaTuieckoil HomeHkiarype (IUPAC) u nmpuBoauth
TpUBUAJIbHBIE HA3BaHUS MJIsl OTICIBHBIX MPEJACTABUTEICH OPraHWYeCKUX BEIIECTB (ITHIICH, AaleTWIeH, TOJYOJ, IJIMIEPUH,
ATWJICHIJIIMKOIb, (heHoI, hopMallbJIeTu/1, alleTallbJIeTH, alleTOH, MypaBbHHAasl KUCJIOTa, YKCYCHAsl KUCIIOTa, CTeapUHOBasi, OJICMHOBAS,
MaJTbMUTHHOBAS KUCIIOTHI, TJIUIIWH, aJJaHUH, MaJIbT03a, GPYKTO3a, aHWJIMH, TUBUHIII, U30IIPEH, XJIOPOTPEH, CTUPOI U IPYTHC);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEICISTh BUJl XUMUUYECKON CBSI3M B OPTAHUYECKHUX COCTUHEHUSAX (KOBAJICHTHAS M MOHHAS CBSI3b,
G- U T-CBSI3b, BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHSI TMPUMEHSATH TOJIOKEHHUS TEOPUHM CTPOCHHS opraHudeckux BemectB A. M. ByrtnepoBa s
00BACHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepuU30BaTh COCTAB, CTPOCHHE, (PU3MYECKUE M XHUMHUYECKHE CBONCTBA THUIUYHBIX
IPENCTaBUTENICH PA3JIMYHBIX KJIACCOB OPraHWYECKHX BEIIECTB: aJKAHOB, IMKJIOAJKAHOB, AQJIKEHOB, aJKaJUEHOB, aJKHUHOB,
apOMaTUYECKUX YTJIEBOJOPOAOB, CIUPTOB, aJbJCTHU/IOB, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBHIX U CIOXHBIX A(UPOB, KUPOB,
HUTPOCOEAVMHEHUN U aMUHOB, aMUHOKHCIIOT, OCJIKOB, yIiI€BOJOB (MOHO-, M- U TOJUCAXapUJIOB), WIUTFOCTPUPOBATH T€HETUUYECKYIO
CBSI3b MEXXIY HUMHU YPABHEHUSMH COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUM C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHMS MOJTBEPKJAaTh Ha KOHKPETHBIX MPUMEpPax XapaKTep 3aBUCHUMOCTH PEaKIMOHHON CIOCOOHOCTU
OPraHUYECKUX COEUHEHUM OT KPATHOCTU U TUIA KOBAJEHTHOM CBS3M (G- U M-CBS3H), B3AUMHOIO BJIUSHUS aTOMOB U TPYIII aTOMOB B
MOJIEKyax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTePU30BATh UCTOYHHUKHU YTJIEBOJOPOTHOTO ChIphs (HE(DTh, MPUPOIHBIN Ta3, YTojhb), CIIOCOObI
€ro nepepadoTKU U MPAKTUYECKOE MPUMEHEHHUE MTPOTYKTOB NIEpepadboTKU;

c(hOPMUPOBAHHOCTH BJIAJICHUSI CUCTEMON 3HAHMI O €CTECTBEHHO-HAYYHBIX METOAaX IO3HaHUs — HAOMIOJCHUU, U3MEPEHUH,
MOJICTTMPOBAHUH, IKCIIEPUMEHTE (PEaTbHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHSTh OCHOBHBIC OTIEPAIMH MBICIHTEIILHON NESITEIbHOCTH — aHajlu3 M CUHTE3, CPAaBHEHHUE,
000011IeHre, CUCTEMATHU3aIlNI0, BBISBJICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — I M3Y4YEHUS CBOMCTB BEHIECTB U XMMHYECKHUX
peaKLnii;

c(hOPMUPOBAHHOCTh YMEHUM: BBISIBISATH B3aUMOCBS3b XUMHUUYECKHUX 3HAHUN C TOHATUSIMH W TPEJICTABICHUSMU JIPYTUX
€CTECTBEHHO-HAYYHBIX MPEIMETOB JJig 00Jee OCO3HAHHOTO TOHMMAHHS CYITHOCTH MaTepUajIbHOTO €IMHCTBA MHUpPA, UCIOIH30BAThH
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CUCTEMHbIC 3HAHMSI MO OPraHMYECKON XUMHH AJii OOBSICHEHHS M MPOTHO3HPOBAHUS SBICHUH, MMEIOUIUX E€CTECTBEHHO-HAYUYHYIO
HIPUPOAY,

c(OpPMUPOBAHHOCTh YMEHUM: MPOBOJUTH PACUYETHI MO XUMHUYECKUM (OpMynaM M YpaBHEHUSIM XMMHUYECKHUX pEaKIUi ¢
UCIOJb30BaHUEM (U3NYECKUX BEJIMYMH (Macca, OOBEM Tra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PAacy€Thl MO HAXOXKACHUID XUMHUYECKON (OpMysbl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSM
XUMHUYECKUX 3JIEMEHTOB, TPOAYKTaM CTOpaHHUsl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHMI: MPOTrHO3UPOBATh, AHAIM3UPOBATH M OLICHUBATh C IO3ULUNA 3KOJOTMYECKOW O€30MacHOCTH
HOCNIEACTBUSL OBITOBOM M TNPOU3BOJACTBEHHOHN JEATEIBHOCTH 4YEJIOBEKA, CBSA3aHHON ¢ mepepabOTKOM BELECTB, HCIOJIb30BAThH
NOJTyYEHHBIEC 3HAHUS JUIsl IPUHATHUS TPAMOTHBIX PEUICHUM POOJIEM B CUTYalIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHHII: CAMOCTOSATEIBHO IIAHUPOBATh U MPOBOJUTh XUMUYECKUNA HKCIIEPUMEHT (TIOJyUYEHUE U U3YUCHHE
CBOWMCTB OpPraHWYECKUX BEIIECTB, KAYECTBEHHBIC pPEAKUMHU YIJIEBOAOPOAOB PA3JIUYHBIX KJIACCOB M KHUCIOPOICOAEPKAIINX
OpPraHMYECKUX BEILIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 PACTIO3HABAHUIO OPTaHMYECKUX BEILIECTB) C COOJIIOIEHUEM MTPaBUII
Oe3omacHOro oOpallleHusl ¢ BEIECTBaMHU U JaO0OpaTOpHBIM 000pyAOBaHUEM, (HOPMYIMPOBATh LENb HCCIEAOBAHNUS, MIPEACTABIATH B
pa3IMyHOi opMe pe3yIbTaThl SKCIIEPUMEHTA, AHAIM3UPOBATDH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

coOJr01aTh MpaBUJIa IKOJOTMYECKU 11eJIeCO00pa3HOro MOBEACHHUS B OBITY U TPYAOBOM AEATENBHOCTH B ILIENISAX COXPAHEHUS
CBOETO 370POBbS, OKPYKAIOILIEH IPUPOAHON CPEAbI U JOCTUKEHUS €€ YCTOUUUBOIO Pa3BUTHS,

OCO3HAaBaTh ONACHOCTb TOKCUYECKOIO IEUCTBUS HA )KUBBIE OPTaHU3MBbI ONPENEIEHHBIX OPTaHUYECKUX BEILECTB, IOHUMAast CMBICII
nokazarens [1JIK;

aHAIM3UPOBaTh 1EIECO00Pa3HOCTh MPUMEHEHHS] OPraHUYECKUMX BEIIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKH 3PEHUS
COOTHOILICHHS PUCK-TI0Jb3A;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYHIECTBIIATD LI€JICHANPABICHHBIA MOUCK XUMUYECKON MHPOPMAIMK B Pa3IMYHBIX UCTOYHHKAX
(HayuyHass W ydeOHO-Hay4yHas JIMTepaTypa, CpeAcTBa MaccoBod uHpopmauuu, VIHTepHET U apyrue), KpUTUYECKH aHATIU3UPOBATh
XUMHUYECKYI0 HH(OopMaIuto, nepepadaThiBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBHUHM C MTOCTABJICHHON yueOHOM 3a1auei.

11 KVIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0mIas 1 HeopraHuueckasi XUMUs OTpaxaroT:
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c(hOpMUPOBAHHOCTH MIPEACTABJICHHI: O MAaTEPUATHLHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTSIX M MIO3HABAEMOCTH SIBICHUH TTPUPOJIBI,
0 MECTE M 3HAYCHUH XMMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ PO B 00ECIICUEHUH YCTOMYMBOTO PA3BUTHS, B PEIICHUH TTPOOIEM
HKOJIOTHYECKOM, IHEPreTUYECKON W MHUIIEBOM O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3/JaHUU HOBBIX MaTepUalioB, HOBBIX
MCTOYHUKOB SHEPTUH, B 0OECIICUEHUH PAIIMOHAILHOTO MPUPOJIONOJIb30BaHus, B (HOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YEJIOBEKA, a TAKXKE KOJOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOAHOU CPEAE;

BJIQJICHUE CUCTEMON XMMHYECKUX 3HAHUW, KOTOpash BKJIIOYAET: OCHOBOIOJATAIONIUE MOHATUS — XUMUYECKUN AJIEMEHT, aToM,
SJPO aToMa, M30TOIIbI, HIEKTPOHHAs 000J0YKa aToMa, S-, P-, d-aToMHBIC OpOMTANIM, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aToMa,
ruOpun3annsi aTOMHBIX OpOWTalIel, MOH, MOJIEKYJa, BAJIEHTHOCTb, DJIEKTPOOTPUIIATEIHHOCTh, CTENEHb OKHCICHHS, XUMHUYECKas
CB3b (KOBAJICHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOJHAs), KpUCTAUIMUECKas pemeéTka, XUMHUYECKas peakiusi, pacTBOp,
AIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOJUTAYECKAsT JUCCOIMALINS, CTENEHb IUCCOLMAIIMU, BOAOPOJHbBIN IMOKa3aTelb, OKUCIUTEb,
BOCCTAHOBUTENb, TEIJIOBON 3(PEKT XMMUYECKOU pPEAKIUU, CKOPOCTh XMMHUYECKOM peakln, XMMUYECKOE PaBHOBECUE;, TCOPUHU U
3aKOHBI (TEOpHS ANEKTPOJIUTHUECKON qUCCOUMalny, nepruoanueckuil 3akon [I.M. MenneneeBa, 3aKOH COXpaHEHUSI MAcChl BEUIECTB,
3aKOH COXPaHEHUs U MPEBPAICHUS SHEPTUN MPU XUMHUYECKUX PEAKIUAX, 3AKOH MTOCTOSTHCTBA COCTaBA BEUIECTB, 3aKOH JIEMCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIKAIINE B OCHOBE MOHUMAaHUS MPUUUHHOCTH U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUW;, COBPEMEHHbIE MPEJCTABICHUS O CTPOCHHM BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKUX PEaKlHil, TEPMOJUHAMHUYECKUX UM KHHETHUUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUSI, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEeMax; (PaKTOJIOTHYECKUE CBEJCHUS O
CBOMCTBax, COCTaBe, MOJYyYEHUU U O€30MaCHOM HCIOJIb30BAHUU BAKHEWUIIUX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NEATEeIbHOCTH YeJIOBEKa, OOLIMX HAYYHBIX MPUHIIUIIAX XUMUUYECKOTO MTPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUM: BBISBIISITH XapaKTEPHbIE MPU3HAKU MOHSITUM, YCTAHABJIMBATh MX B3aMMOCBS3b, HUCMOJIb30BATh
COOTBETCTBYIOIINE MOHATHUS MMPU ONMMCAHUN HEOPTaHUUYECKUX BEUIECTB M UX MPEBPAILICHHUII;

c(hOpMHUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTaBlIeHUS (OpMYJ BEIIECTB W ypaBHEHUU
XUMHUYECKUX peakiuii, cucremarudeckyro HomeHkIaTypy (IUPAC) u TpuBnaibHbIC HA3BaHUS OT/IEIBHBIX BEIIECTB;

c(hOPMUPOBAHHOCTh YMEHHUS OMNPEACISATh BAJICHTHOCTh W CTEMEHb OKUCICHUS XUMHUYECKHX DJIEMEHTOB B COCIWHECHUSX, BUJI
XUMHUYECKOU CBA3M (KOBAJICHTHAs, MIOHHASI, METAJUTMUECKasi, BOJOPOIHAS ), TUIl KPUCTAIUIMUECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBACHSITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT BUJAa XUMHUUYECKOU CBSI3U W THMA KPUCTALTUYECKON
peméTKH, OOMEHHBIN U IOHOPHO-aKIETITOPHBIA MEXaHU3Mbl 00pa30BaHMS KOBAJICHTHOU CBSI3U;
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c(hOpMHUPOBAHHOCTh yYMEHUH: KIIaCCU(PUIIMPOBATH: HEOPTAHMYECKHE BEIIECTBA IO MX COCTaBY, XHUMHYECKHE PEAKIUU II0
pa3TUYHBIM MpU3HAKAM (YUCITy U COCTaBY PEArnpyloNuX BEIIECTB, TEIIOBOMY (P (HEKTy peaKIuu, N3MEHEHUIO CTETICHEH OKUCIICHUS
AJIIEMEHTOB, OOpPaTUMOCTH, YYacCTHIO KaTajlu3aropa W JIpyrue); CaMOCTOSTEIbHO BHIOMpPATh OCHOBAHUS U KPUTEPUHU IS
KJ1accu(UKAIMY U3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKIIHIA;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI Mepuoandeckoro 3akona J[. M. MenaeneeBa U JIeMOHCTPHPOBATH €TO
CHUCTEMAaTHU3HUPYIOITYI0, OOBICHUTEIHHYIO U IPOTHOCTUYECKYIO (DYHKITHY;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepPU30BATh JJIEKTPOHHOE CTPOCHHE ATOMOB M MOHOB XMMHYECKHX 3JIEMEHTOB IEPBOrO—
yeTrBépToro nepuonaoB Ilepuoamueckont cucremsl J[.M. MenaeneeBa, HCHONB3Ys NOHATUS «IHEPrE€TUYECKUE YPOBHUY,
«QHEPreTHYECKUE MOIYPOBHM», «S-, P-, d-aTOMHBbIC OpOUTAIN», «OCHOBHOE M BO30YXKIEHHOE DHEPreTHUCCKUE COCTOSHHS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBONCTB XMMHUYECKMX DOJEMEHTOB W HUX COCJUHECHMM MO TMepuojaM U TpyInam
[Tepunonnueckoii cucremsl 1. . MenaeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS MX AJIEKTPOHHBIX
000/104Y€K;

c(hOpMUPOBAHHOCTh YMEHHUU: XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKHMMH BEIIECTBAMH C IIOMOILNBIO YpPaBHEHUM
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

c(hOPMUPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIMI MOCPECTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca JTUX pEaKlMi; peakiuié MOHHOTO OOMEHa MYTEM COCTABJICHHMS] WX TOJHBIX M COKPAIIEHHBIX HMOHHBIX
ypaBHEHUH; peakiuii THAPOJIN3a; PeaKIuil KOMITJIEKCO0Opa3oBaHus (Ha MpUMEpPE TUAPOKCOKOMIUIEKCOB IIMHKA U AIFOMUHUA);

c(hOPMUPOBAHHOCTh YMEHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEAKIMi ¢ y4éTOM HMX JHEPreTUYECKUX
XapaKTePUCTHK, XapaKTep U3MEHEHUS] CKOPOCTH XMMHUYECKOU PEaKIMy B 3aBUCUMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TaK¥Ke XapakTep
CMEIIEHUSI XUMUYECKOTO PaBHOBECHS TI0]T BIUSHUEM BHEIIHUX Bo3aencTBuil (mpuniun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh XUMUUECKHUE PEAKIIUHU, JIKAIINE B OCHOBE MPOMBIIIJICHHOTO TMOJTYYEHUs CEPHON
KHCIIOTHI, aMMHUaKa, OOIIMEe HAay4YHbIC NPHUHIMIB XUMHYECKHUX TPOU3BOJCTB; IEIECCOO0Pa3HOCTh MPUMEHEHUS HEOPTaHUYECKUX
BEILIECTB B MMPOMBIIICHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOIIIEHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTH BJIAJACHUS CUCTEMOM 3HAHUN O METOaX HAYYHOTO MO3HAHUS SIBJICHUN MPUPOABI — HAOJI0ICHUE, U3MEPECHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (PeabHbIl U MBICIIEHHBIN), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHUSI IPUMEHATH 3TU 3HAHUS
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IpU SKCIEPUMEHTAILHOM HCCIICIOBAHUU BEIIECTB U i1 OOBACHEHUS XUMHUUYECKUX SBJICHUM, HMEIOIIUX MECTO B MPHUPOJE,
MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XHMMUYECKMX 3HAHUW C TMOHATUSMU W TPEJCTaBICHUSMU JIPYTUX
€CTECTBEHHO-HAYYHBIX MIPEAMETOB JjIsi 00J€e 0CO3HAHHOTO MOHUMAHUS MaTepUaIbHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHS TMPOBOJWTH PACUYETHI: C HMCIOJIB30BAHMEM IOHSATHNA «MaccoBas JIOJS BEIIECTBA B PacTBOpE» M
«MOJISIpHAsI KOHIIEHTPAIMS; MacChl BEIIeCTBA WM 00bEMa ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe MM 00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; TEIJIOBOro 3P deKTa peakinu; 3Ha4eHus1 BOJOPOJIHOIO MOKa3aTessl paCTBOPOB KUCIIOT U IIeJouen
C U3BECTHOM CTEMEHbIO JUCCOIMAIINHN; MAcChl (00BEMA, KOIMYECTBA BEIIECTBA) MPOYKTA PEAKIUU, €CIIU OJTHO U3 UCXOJHBIX BEIIECTB
JTaHO B BHUJIE PacTBOpa C OMPEACIEHHOW MAacCOBOW JI0JI€H pacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE (MMEET MPUMECH); JT0JIU
BBIX0/1a MMPOJYKTa PEAKINU; 00bEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOATENbHO IJIAHUPOBATH U MPOBOJUTH XMMHUYECKUU SKCIEPUMEHT (IIPOBEICHUE pPEeaKIIuil
MOHHOTO OOMEHa, MOATBEPKIEHNE KauyeCTBEHHOI'O COCTaBa HEOPTaHUYECKHX BEIUIECTB, OINPEACIICHUE CPEIbl PAaCTBOPOB BEIIECTB C
MOMOIIBIO  WHAMKATOPOB, W3yUYCHHUE BIMSHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW peakluu, peuieHue
AKCIEPUMEHTANbHBIX 3a/ad 1o TeMaMm «Metambl» u «Hemeramney) ¢ coOnrofeHueM mnpaBuil 0€30MacHOro oOpalieHus ¢
BEIIECTBAMH M J1abOpaTOpHbIM 000pYyJIOBaHUMEM, (QOPMYIHPOBATH I1I€JIb MCCIEIOBAaHUSA, MPEACTaBIATh B pPa3iIM4HON (opme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIONATh MpaBUiia TMOJIL30BAHUS XUMHUYECKON MOCYAOM M JTa0OpaTOPHBIM O0OPYIOBaHUEM,
oOpareHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB, IKOJIOTHUECCKU
1E€JeCO00pa3HOro MOBEACHUS B OBITY U TPYJOBOM AESITEIBHOCTH B LIEJSIX COXPAHEHMsSI CBOETO 3[I0POBbsI, OKpYKatOUEeH MPUPOTHON
cpedabl M JOCTHXKEHHUsT €€ YCTOMYMBOTO pPa3BUTHUS, OCO3HABAaTh OMACHOCTh TOKCHMYECKOrO JCHCTBHUSI HA >KUBBIE OpPTraHU3MBbI
OIPEICTIEHHBIX HEOPraHUYECKHUX BEIIECTB, MOHUMAasi cMbICH nokazaress [1/1K;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITH IEJICHAMPABIICHHBIN MTOUCK XUMUYECKON MH(OpPMAIMU B Pa3IMYHBIX UCTOYHUKAX
(HayyHass ¥ y4eOHO-Hay4yHas JMTEpaTypa, CPelCTBa MaccoBoW mHpopmaruu, VHTEpHET M Apyrue), KpUTUYECKH aHAIM3UPOBATh
XUMHUYECKYI0 HH(opManuio, nepepadaTbiBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBHUU C MOCTABIECHHON y4eOHOMU 3a1auei.
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3. TEMATUYECKOE IINTAHUPOBAHHUE

10 KITIACC

Ne n/m

HaumeHoBaHue pa3iesioB U TeM
NPOrpaMMbl

KoauvecTBo 4yacoB

Bcero

KonrpoJbHbie
padoThI

IIpakTHyeckue
paboThI

JyeKTpoHHbIE (K POBHIE)
o0pa3oBaTe/IbHBIE pecypehl

Conep:xanue
BOCIIHUTATEIHLHOIO
KOMIIOHEHTAa

Paznen

11

1. TeopeTnllecmle OCHOBBI OpFaHﬂqECKOﬁ XUMHUH

[Ipenmet opranndeckoit xumuu. Teopus
CTPOEHUS OpraHUYECKuX coequHeHund A. M.
Bytneposa

Bbubmnoreka [JOK
https://m.edsoo0.ru/d69df650

I'paxxnanckoro
BOCIIHUTAHUS!
OCO3HAHUS
00yYarOIIMHUCS
CBOHUX
KOHCTUTYLIHOHHBIX
mpaB 1 00s3aHHOCTEH,
YBaXXCHHS K 3aKOHY U
MIPABOTIOPSIIKY;
MIPE/ICTABICHUS O
COIMABHBIX HOPMax
U TIpaBHIIaX
MEXIJTTYHOCTHBIX
OTHOUICHUH B
KOJUICKTHBE;
TOTOBHOCTH K
COBMECTHOMU
TBOPYECKOM
JeATeNTBHOCTH TIPH
CO3JIaHUU YIE€OHBIX
MPOEKTOB, PEIICHUH
Y4eOHBIX U
IO3HABATCJIBHBIX
3aj1a4, BEITOJTHEHUH
XUMHUYCCKUX
IKCTICPHMEHTOB;
CIOCOOHOCTH
MOHUMATh U
MPUHUMATH MOTHBHI,
HaME€pEHUs, JIOTUKY U
APryMEHTBI ApYTrux


https://m.edsoo.ru/d69df650

Hroro no pazneny

IIPH aHAN3E
Pa3INYHBIX BUIOB
yaeOHOM
JIEATEILHOCTH.
IcTeTHYECKO0e
BOCIIHTAHHE

Pa3nen 2. YriieBoaopoabl

[IpenenbHbIE YIIEBOIOPOABI — aJKaHEI,
LHMKJIOATKAHBI
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bubnunoreka [JOK

https://m.edsoo0.ru/d69df650

IKO0I0THYECKOro
BOCIIUTAHUS
9KOJIOTHYECKU
LeNIeco00pa3HOTO
OTHOILEHHUS K
MIPUpPOJE KaK
HUCTOYHUKY
CYIIECTBOBAHHUS
KU3HU Ha 3eMIle;
TIOHUMAaHUS
rI100aTbHOTO
Xapakrepa
9KOJIOTHYECKUX
mpo0ieM, BIUSIHUSL
9KOHOMHYECKHX
MIPOLIECCOB HA
COCTOSIHUE
MIPUPOAHON U
COIMATILHOM Cpeabl;
OCO3HaHUS
HEOOXOJMMOCTH
WCIIOJIb30BaHUS
TOCTHOKEHUN XUMUH
JUTSL peLIeHHs
BOIIPOCOB
paMOHATEHOTO
MIPUPOAOTIONIE30BAHUS;
AKTHBHOTO HETIPHUSTHUS
JICICTBHI,
MIPUHOCSIINX BPE
OKpy Karolen
NPUPOHON cpeae,
YMEHHUs
IPOTHO3MPOBATH
HeOJIaronpusTHEIC
IKOJIOTHYECKUE
MOCIIEICTBUS
MPEANPHHAMAEMBIX

31
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2.2

HenpenenbHble yrieBo1opoabl: aJKEHBI,
aJIKaIMCHBI, AJIKUHBI

14

Bubanoreka [IOK
https://m.edso0.ru/d69df650

JIEUCTBHIA 1
MPEOTBPAIIATh UX;
HAJINYHUS Pa3BUTOTO
3KOJIOTHYECKOTO
MBIIIICHHUS,
9KOJIOTHYECKOU
KYJIBTYpBbI, OTIBITa
JIEeATEIIbHOCTH
JKOJIOTHYCCKOU
HAIPaBICHHOCTH,
YMEHUS
PYKOBOZICTBOBATHCS
HMH B
MMO3HAaBaTEIHLHOM,
KOMMYHUKaTUBHOW U
COLIMATBHOM
MPaKTHKE,
CITOCOOHOCTH U
YMCHUS aKTUBHO
MIPOTHBOCTOSATH
HICOJIOTHH
xeModobun

®opmupoBanune
KYJBbTYPHI 310POBbSI:
MOHUMAaHUS
LIEHHOCTEH 310pOBOTO
u Oe3omacHoro odpasa
JKH3HH,
HEOOXOJMMOCTH
OTBETCTBEHHOTO
OTHOIIICHHUS K
cOOCTBEHHOMY
¢usnyeckoMy
MICHXUYECKOMY
3JI0POBBIO;
COOJIOICHUST TIPaBHIT
0e301macHOTo
oOpareHus ¢
BEILIIECTBAMH B OBITY,
[TOBCEIHEBHOM KU3HU,
B TPYAOBOMH
JIeITeTbHOCTH;
MOHVMAaHUS IEHHOCTH
TIPaBHIT
WHIUBUTYaTEHOTO U
KOJUICKTUBHOTO
6e30macHoOro

32
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2.3

ApoMaTuueckue yrieBoI0po/ bl (apeHsb)

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

TIOBE/ICHNS B
CHUTYalusX,
YTPO’KAIOMNX
3J0POBBIO U JKU3HU
JTIOJIEH;

OCO3HAHUS
MOCIIEACTBUN U
HETIPUSTHS BPEIHBIX
TIPUBBIUEK
(ynorpebneHus

AJIKOT OIS,
HapKOTHUKOB, KYpEHHUS)

IKOJOTHIECKOT 0
BOCITHTAHHUS:
9KOJIOTHYECKHI
LeTIecO00pa3HOro
OTHOILCHUS K
MpUPOJIE KaKk
HCTOYHUKY
CYIIECTBOBAHHUS
KU3HU Ha 3eMie;
TIOHUMAaHUS
r7106aIbHOTO
XapakTepa
IKOJIOTHYECKUX
po0eM, BIUSHUSL
KOHOMHYECKHX
MIPOIIECCOB HA
COCTOSIHUE
MIPUPOAHON U
coLualbHOI cpenbl;
OCO3HAHUS
HEO0OXOIUMOCTH
HCTIONB30BAHUS
JOCTIDKEHUN XUMUH
JUTSL pEeTeHHS
BOIIPOCOB
paLHOHAIBEHOTO
HPHPOIOTIOIH30BAHMS;
AKTUBHOI'O HENIPUATHUSA
JICUCTBHIA,
MPUHOCAIINX BPET
OKpYKaroIein
MIPUPOHOH cpere,
YMEHHS
IPOTHO3MPOBATH
HeOJIaronpHsTHhIE

33
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3KOJIOTUYECKUE
TTOCJICICTBHSI
MPETNPHHAMAECMBIX
JICUCTBUI U
MPeIOTBpAILATh UX;
HaJIMYUS pa3BUTOTO
3KOJIOTHYECKOTO
MBEIIIIEHHS,
JKOJIOTHYCCKOU
KYJIBTYpBI, OTIbITa
JEeITEIILHOCTH
9KOJIOTHYECKOU
HaIpaBJIeHHOCTH,
YMEHUs
PYKOBOZICTBOBATHCS
HMH B
IT03HABATEIILHOM,
KOMMYHUKATHBHOW U
COIMATBbHON
MIPaKTHKE,
CIIOCOOHOCTH U
YMEHUS aKTUBHO
MIPOTHBOCTOATH
HICOJIOTHH
xeMohobuun

24

ITprpoIHbIC HCTOYHHKH YTIICBOJOPOJOB U UX
nepepaboTKa

Bu6miorexa LIOK
https://m.edso0.ru/d69df650

IMaTpuoTnyeckoro
BOCITHTAHHUS:
LIEHHOCTHOTO
OTHOIIECHUS K
HUCTOPUYECKOMY U
Hay4YHOMY HacJeIuio
OTE€YECTBEHHOU
XHMHH;

YBaXEHHS K IIPOIIECCy
TBOPYECTBA B 00JIACTH
TEOpUH U
MIPAKTHIECKOTO
MPUIOKECHUA XUMHHU,
OCO3HaHUS TOTO, YTO
JIaHHBIC HAYKH €CTh
pe3ynbTaT
JUTITENTBHBIX
HaOIIOACHU,
KPOTIOTIIMBBIX
IKCTIEPHIMEHTATBHBIX
HIOMCKOB,
HOCTOSTHHOT'O TpyJa

34
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25

l"anoreHnpon3BOAHBIE YTIEBOIOPOIOB

Bbubmunoreka [JOK
https://m.edso0.ru/d69df650

Y4EHBIX U IPAKTUKOB;
HHTepeca U
MMO3HABATEIBHBIX
MOTHBOB B IOJIy4CHUHN
1 TIOCIIeIyIOLIeM
aHanu3e nHGOpPMaIu
0 MEePeaOBBIX
JIOCTHXKEHHSIX
COBpEMEHHOH
OTEUECTBEHHOM
XUMHH

Tpynosoro
BOCIIUTAHMS:
KOMMYHHKaTHBHOM
KOMITIETEHTHOCTH B
yueOHo-
HCCIICIOBATEIbCKOM
IeITeILHOCTH,
00I1IECTBEHHO
MOJIC3HOMH,
TBOPYECKOM U IPYTHX
BHJIaX J€SITEIbHOCTH,
YCTaHOBKH Ha
aKTHBHOC y4acTHE B
peleHun
MPaKTHYECKUX 3a1a4
COIMATBHOM
HaIpaBlIeHHOCTH (B
paMKax cBOETro
KJiacca, IIKOJIbI);
HHTEpeca K
MPAKTUUCCKOMY
H3y4YeHHUIO Tipodeccuii
Pa3NIU4HOTO POJa, B
TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS
MIPEIMETHBIX 3HAHUH
10 XUMUU;

YBaXEHUS K TPyLy,
JIHOJISIM TPpYZa U
pe3yabTaTam
TPYIOBOH
JIeATEeILHOCTH,
TOTOBHOCTH K
0CO3HAaHHOMY BBIOODPY
UHIUBUIYAIbHON
TPaeKTOPUH

35
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Hroro no pazneny

35

o0Opa3oBaHus,
Oyaymieit mpodeccun
U pean3anuu
COOCTBEHHBIX
JKM3HEHHBIX TIJIAHOB C
Y4€TOM JIMUHOCTHBIX
HHTEPECOB,
CIOCOOHOCTEH K
XUMHH, HHTEPECOB U
nmoTpeOHOCTEH
oOrrecTBa

Pa3znen

3.1

3. Kuciopoacoaep xaniyue opraHu4eckue coeMHeHust

Cnuptel. denon

11

bubnunoreka [JOK
https://m.edsoo0.ru/d69df650

JdyxoBHo-
HPaBCTBEHHOI'0
BOCIIMTAHMS:
HPaBCTBEHHOT'O
CO3HAHMSI, STHYECKOTO
[IOBEJICHUS;
CIIOCOOHOCTH
OIICHUBAThH CUTYAIIHH,
CBSI3aHHBIE C
XUMUYECKUMHU
SIBJIEHUSAMU, U
MPUHUMATH
0CO3HaHHBIC
pereHus,
OpHEHTHUPYSCH Ha
MOpaJbHO-
HPaBCTBEHHBIE HOPMBI
W LIEHHOCTH;
TOTOBHOCTH
OLICHUBATH CBOE
MTOBEJICHUE 1
MTOCTYIIKH CBOUX
TOBapHIIeH ¢ NO3ULIUI
HPaBCTBEHHBIX U
MIPaBOBBIX HOPM H C
y4€TOM OCO3HAHUS
MOCJIC/ICTBUN
HOCTYIKOB

3.2

KapOoHnnpHbIE COEMHEHNUS: allbACTH/IBI 1
keToHbl. KapOoHOBbIe KuCIOThI. ClI0oKHBIE
a¢upsL. JKupst

21

bubnuoreka [JOK
https://m.edso0.ru/d69df650

LlenHocTH HAYYHOTO
MO3HAHUSA:
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY

36
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YPOBHIO Pa3BUTH
HAYKH U
o0IecTBeHHOI
MIPAKTHUKHY;
TIOHUMAaHUS
crneuurKH XUMHUH
KaK HayKH, OCO3HaHUS
€€ ponu B
(hopMupoBaHUI
PaIMOHATBEHOTO
HAYYHOTO MBIIIIICHUS,
CO3/IaHHUU LIETOCTHOTO
MpecTaBIeHus 00
OKpYKAroIeM MUpe
KaK O €IMHCTBE
MIPUPOABI U YEIIOBEKA,
B TI03HaHUU
MIPUPOTHBIX
3aKOHOMEPHOCTEH U
peureHun npobem
COXpaHEHUs
MIPUPOTHOTO
paBHOBecHs;
yOeXIEHHOCTH B
0c000#1 3HAYUMOCTH
XUMUH JJI5
COBpEMEHHOH
[UBUJIN3ALIMU; B €€
TYMaHUCTHYECKOH
HaIpaBIeHHOCTH U
BAYKHOU POJIU B
CO3/IaHUW HOBOH 0a3bI
MaTepHanbHON
KYJIBTYPBI, B pEIICHUN
rI00aNbHbIX MpobiieM
YCTOWYHBOTO
pa3BUTHS
YEeIIOBEYECTBA —
CHIPBEBOI,
JHEPTreTHIECKOM,
MTHAIIEBOH 1
9KOJIOTMYECKOM
06€30MacHOCTH, B
Pa3sBUTUU MECOULIUHBI,
oOecrieYeHNH yCITOBHHA
YCIICIIHOTO TpyJa U
9KOJIOTHYECKU

37



KOM(OPTHO# KU3HH
KaXkJIOTO 4IeHa
00111eCTBa;
€CTECTBEHHO-HAyYHOU
PaMOTHOCTH:
MOHUMAHUSI CYITHOCTH
METOIOB MMO3HAHHUS,
HCIIOJIb3YEMBIX B
€CTECTBEHHBIX
HayKax, CIIOCOOHOCTH
HCIIONIE30BaTh
MoJTy4aeMble 3HaHHS
JUISL QaHAJIN3a |
O0OBSICHEHHUS SIBICHHUH
OKPY’)KaoI[ero Mupa u
MIPOUCXOASIIUX B HEM
WU3MEHEHUI, YMEHUS
Jienath 000CHOBaHHBIC
3aKIIFOUCHHS Ha
OCHOBE HAYYHBIX
(hakTOB M UMEFOIIIUXCS
JTAaHHBIX C IETBI0
MOJTYYCHUSI
JTOCTOBEPHBIX
BELIBOJIOB;
CIOCOOHOCTH
CaMOCTOSITETIEHO
HCIOJIb30BATh
XUMHYECKAE 3HAHHS
UTSL pETIeHHST
po0JIeM B peabHBIX
JKU3HEHHBIX
CHUTYAIUAX;

HHTEpeca K
MMO3HAHHIO,
HCCIIeIOBATEIBCKON
JIESATENLHOCTH;
TOTOBHOCTH U
CITIOCOOHOCTH K
HETPEPHIBHOMY
00pa30BaHUIO
caMo00Opa3oBaHUIO, K
aKTI/lBHOMy
l'lOJ'[y‘{eHI/I}O HOBBIX
3HaHMIA 110 XUMHHU B
COOTBETCTBHH C
SKU3HEHHBIMH

38



3.3

YraeBoasl

Bubanoreka [IOK

https://m.edso0.ru/d69df650

MOTPEOHOCTSIMU;
UHTEpeca K
0COOEHHOCTSIM TpyZa
B pa3IUuHbIX cepax
npodeccHoHATBHON
JeATENBHOCTU

IKO0I0THYECKOro
BOCIHTAHHUS:
9KOJIOTHYECKI
LeJIeco00pa3HOT0
OTHOILIEHUS K
MpUPOJIE KaKk
HCTOYHUKY
CYyLIECTBOBAHUS
KU3HU Ha 3eMile;
TIOHUMAaHUS
r1Io6ansHOTOo
XapakTepa
9KOJIOTHYECKUX
mpo0ieM, BIUSHUSL
KOHOMHYECKHX
IIPOLIECCOB HA
COCTOSIHUE
MIPUPOAHON U
coLualbHOI cpenbl;
OCO3HAHHUS
HEOOXOIMMOCTH
HCTIONb30BAHUS
JOCTIDKEHUH XUMUH
JUTSL peLIeHHsT
BOIIPOCOB
palMOHANBHOTO
IIPUPOAOIIOINIL30BAHUS;
AKTHBHOTO HETPUSTUS
JICHCTBHIM,
MPUHOCAIINX BPET
OKpYKaroIein
NPUPOHON cpeae,
YMEHHUs
IPOTHO3MPOBATH
HeOJIaronpHusTHbIE
9KOJIOTHYECKHE
TIOCIIeJICTBUS
MPeIIPHHAMAEMBIX
IEUCTBUN U
Ipe0TBpaLIaTh UX;
HaJIM4us pa3sBUTOTO

39
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3KOJIOTUYECKOTO
MEIIIEHHS],
JKOJIOTHYCCKOU
KYJIBTYpBbI, OTIBITa
NIeITeIbHOCTH
9KOJIOTHYECKOU
HaIpaBJIeHHOCTH,
YMEHUS
PYKOBOJICTBOBATbCS
VMU B
MMO3HABATEIbHOMH,
KOMMYHUKaTUBHOW U
COLIMATBHOM
MIPaKTHKeE,
CIIOCOOHOCTH U
YMEHUS aKTUBHO
MIPOTUBOCTOSITh
HJICOJIOTHH
xeMohooun

Wroro no pazneny

41

Paznen

41

4. A3oTcoaep:kaliue OpranHu4ecKue coenHeHnst

AMUHBI. AMMHOKHCIIOTEI. benku

12

Bbubmunoreka [JOK
https://m.edsoo0.ru/d69df650

JdyxoBHo-
HPaBCTBEHHOI'0
BOCITUTAHUS
HPaBCTBEHHOT'O
CO3HAHMSI, STHYECKOTO
[IOBEJCHUS;
CIIOCOOHOCTH
OIIEHMBAThH CUTYAIIHH,
CBSI3aHHBIE C
XUMHYECKHUMU
SIBIICHUSIMU, U
MPUHUMATH
0CO3HaHHBIC
pereHus,
OpHEHTHUPYSCH Ha
MOpaJbHO-
HPaBCTBEHHBIE HOPMBI
1 LIEHHOCTH;
TOTOBHOCTH
OIIEHHBATh CBOE
MOBEJICHHE U
MTOCTYIIKH CBOHUX
TOBapUIIeH ¢ NO3ULIUI
HPaBCTBEHHBIX U
MIPaBOBBIX HOPM H C

40
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Wroro no pazneny

12

Y4ETOM OCO3HaHHUA
MOCIIEACTBUN
MOCTYIIKOB

Pazgen

51

5. BbiCOKOMO/1eKY/ISIPHBIE COeIUHEHHSA

BLICOKOMOHeKyJ'IHpHI:Ie COCAUHCHMUSA

Bbubmunoreka [JOK

https://m.edso0.ru/d69df650

IKOJIOTrHYeCcKOro
BOCIHTAHUS:
9KOJIOTHYCCKU
[IeNIecCO00pa3HOTO
OTHOIICHHUS K
MIPUpPOAE KaK
HCTOYHUKY
CyLIECTBOBAHUS
JKM3HU Ha 3emiie;
MOHUMAaHUS
rI106aTbHOTO
Xapakrepa
IKOJIOTHYECKUX
mpo0ieM, BIUSHUSL
IKOHOMHYECKHUX
MIPOIIECCOB Ha
COCTOSTHUE
MIPUPOAHON U
coLualbHOI cpenbl;
OCO3HAHUS
HEOOXOJMIMOCTH
HCTIOJIb30BAHHUS
JOCTIDKEHUH XUMUH
TUTSL PETIeHUSt
BOIIPOCOB
PalMOHANTBEHOTO
MIPUPOIOTIONIL30BAHUS;
AKTHBHOTO HETPHSITUS
JICUCTBHIA,
MIPUHOCSIINX BPE
OKpYKaroIein
MIPUPOIHOM cpene,
YMEHUs
IPOTHO3UPOBATH
HeOJIaronpHusTHbIE
IKOJIOTHYECKUE
MOCHC/ICTBUS
MIPEANPHHUMAEMBIX
JEUCTBUN U
MPeIOTBPAIIATh UX;
HAJINYHUS Pa3BUTOTO

41
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3KOJIOTUYECKOTO
MEIIIEHHS],
JKOJIOTHYCCKOU
KYJIBTYpBbI, OTIBITa
NIeITeIbHOCTH
9KOJIOTHYECKOU
HaIpaBJIeHHOCTH,
YMEHHUS
PYKOBOJICTBOBATbCS
VMU B
IT03HABATEIILHOM,
KOMMYHUKaTUBHOW U
COLIMATBHOM
MIPaKTHKeE,
CIIOCOOHOCTH U
YMEHUS aKTUBHO

IIPOTHUBOCTOATH
nacoJI0TUU
xeMohobuun
HWtoro o paszneny 6
OBLIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 6
11 KIIACC
KosauyecTBo yacoB JJIeKTPOHHbIE Conep:xanue
Ne i/ HaumeHnoBaHue pa3iesnoB u TeM KoHTpobHbie Mpakruueckue (uugposbie) BOCIIUTATEILHOIO
NPOrpaMMslI Bcero o0pa3oBaTe/bHbIC KOMIIOHEHTAa
padoTsbI padoTsl pecypebt
Pasnea 1. Teoperuyeckue 0CHOBbI XMMHMH
IIaTpuoTnyeckoro
BOCITMTAHUS:
LIEHHOCTHOTO
OTHOIIICHUS K
HUCTOPUYIECKOMY U
Crpoenue atoma. [lepuognueckuit g:z:::;:z:;g;exiﬁ;w
11 3akoH u Ilepuoauueckas cuctema 9 Bubmmorexa [IOK JBKeRIS K pOILECCy >
XUMHYECKHX 31eMeHToB 1. Y. https://m.edsoo.ru/2dd5724
Menzeneesa TBOpYECTBA B 0011acTH
TEOpPHUH U
MPAaKTUIECKOTO
MIPUIIOKCHUA XUMUH,
OCO3HaHMA TOTO, YTO
JTAHHBIC HAYKHU €CTh
PE3yJIbTAT JIUTEIbHBIX

42
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1.2

Crpoenue BemecTBa. MHOrooOpasue
BEIECTB

11

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

HaOII0CHUT,
KPOIOTIUBBIX
9KCTIEPUMEHTAIBHBIX
MIOMCKOB, TOCTOSTHHOTO
TpyJa YYEHBIX U
MPaKTHKOB;

HHTEpeca U
MO3HABATENBHBIX
MOTHBOB B NOJIYYEHHUH U
MOCTEAYIOLIEM aHalIu3e
nHdopmanuu o
MepeOBBIX
JIOCTIDKEHUSIX
COBPEMEHHOMN
OTEYECTBEHHOH XUMHHU
IcreTnyeckoe
BOCIUTAHHUE

JdyxoBHo-
HPaBCTBEHHOI'0
BOCITUTAHMS .
HPaBCTBEHHOI'O
CO3HAHMS, ITHICCKOTO
IIOBEACHNS,
CIIOCOOHOCTH OLIEHUBATh
CI/ITyaHI/II/I, CBA3aHHBIC C
XUMHUYCCKUMHU
SIBJICHUSMH, U
HpI/IHI/IMaTB OCO3HAHHBIC
pelIeHus, OPUEHTUPYACH
Ha MOpaJIbHO-
HpaBCTBEHHbIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHHUBATh
CBOE MOBEICHUE U
MOCTYIIKU CBOMX
TOBapUIIEH C TO3ULIUN
HpaBCTBeHHBIX nu
MPaBOBELIX HOPM H C
YYETOM OCO3HAHUS
MIOCJICZICTBUM IIOCTYIIKOB

1.3

XUMHYECKUE PEAKIIUU

19

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

®dopmupoBaHue
KYJbTYPbI 310POBbS

43
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MOHUMAaHHMS [IEHHOCTEH
3JI0POBOTO H
Oe3omacHoro 0Opasza
JKM3HHM, HEOOXOINMOCTH
OTBETCTBCHHOTO
OTHOIIICHHS K
COOCTBCHHOMY
¢usmueckomy u
MICUXUYECKOMY
3JI0pPOBBIO;

COOJTIO/ICHHS TIPaBHI
6e3omacHoro
oOpareHus ¢
BEIIECTBAMH B OBITY,
MOBCETHEBHON JKU3HH, B
TPYIOBOH
JIeSITEIIHOCTH;
MOHMMaHHA [IEHHOCTH
MIPaBUII
WHIUBUYAJIBHOTO U
KOJUIEKTHBHOT'O
6e301acHOTO MOBEICHHS
B CUTyaluiXx,
YTPOXKAIONIUX 3/I0POBBIO
W JKU3HH JIIOJIEH
0CO3HaHUS NOCJIEICTBUN
W HEIPUATHUS BPETHBIX
MIPUBBIYEK
(ymorpeGieHus
AJIKOTOJIsI, HAPKOTHKOB,
KypeHusi)

Hroro mo pazmery 39
Pa3nen 2. Heopranuyeckass XuMus
JdyxoBHo-
HPaBCTBEHHOT 0
BOCIIMTAHMA:
Bubmmorexa IIOK HPaBCTBEHHOI'O
21 Hemerasisl 31
https://m.edsoo.ru/2dd57f24 = co3HaHus, STHYECKOTO
MTOBEICHHS,

CIIOCOOHOCTH OLIEHUBATH
CHUTYAIUH, CBSI3aHHbIE C

44
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2.2

MeTamibl

23

bubanoreka [JOK
https://m.edsoo.ru/2dd57f24

XUMHUYECKUMHU
SIBIICHUSIMU, U
MIPUHUMATH OCO3HAHHBIE
pelIeHUs], OpPUEHTHUPYSICh
Ha MOpAaJIbHO-
HPaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHHUBATH
CBOE MOBEJICHUE U
MOCTYIIKH CBOMX
TOBapULIEH C NO3ULUN
HPaBCTBEHHBIX U
MIPaBOBBIX HOPM U C
y4E€TOM OCO3HAHUS
MOCJIEACTBUH MOCTYNKOB

Tpynosoro
BOCIIUTAHUSA
KOMMYHHMKaTUBHOU
KOMIIETEHTHOCTH B
yaeOHo-
HCCIIEA0BATEIbCKON
JIESITEIbHOCTH,
00IIIECTBEHHO MOJIE3HOH,
TBOPUYECKOHU U JPYIUX
BUJAX JEATEIBHOCTH;
YCTaHOBKH Ha aKTUBHOE
Y4acTHe B PELLIEHUU
IIPAKTUYECKUX 3a]a4
COLIMAIIbHOU
HAaIpaBJIeHHOCTH (B
paMKax CBOEro KJjacca,
TIIKOJIBI )

HHTEpEeca K
IIPAKTUYECKOMY
N3y4YEHUIO Npodeccuii
Pa3IUMYHOTO POAA, B TOM
YHCJIE HA OCHOBE
IIPUMEHEHHUS
MpEeAMETHBIX 3HAHUH 110
XUMHWH;

YBa)XKEHUS K TPYAY,
JIOASIM TpyJAa U

45
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Hroro i

0 pazueny

54

pe3yabpTaTtaM TpyAOBOH
JIESITEbHOCTH;
TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY
MHIUBUAYAIbHON
TPaeKTOpHUHU
oOpa3zoBaHms, Oyxymei
npodeccuu u
peanuzanuu
COOCTBEHHBIX
JKHN3HCHHBIX IIJIAaHOB C
YYETOM JIMYHOCTHBIX
WUHTEPECOB,
CHOCOOHOCTEN K XUMUH,
HMHTEPECOB U
MoTpeOHOCTEH
o01ecTBa

Pa3znen 3. XuMus H :KM3HL

3.1

MeToapl NO3HAHMS B XUMHH. XUMUS
1 KHA3HD

Bubnnoreka [JOK
https://m.edsoo.ru/2dd57f24

[Harpuornyeckoro
BOCIIMTAHUSA
LIEHHOCTHOT'O
OTHOIICHHUS K
HUCTOPUYIECKOMY U
Hay4HOMY HacCJIEUI0
OTE€YECTBEHHOU XUMUHU;
YBa)XEHUSI K IIpoLieCcCy
TBOpYECTBA B 00acTn
TEOpUH U
MPaKTUYECKOTO
MPUI0XKEHUS XUMHH,
OCO3HaHMA TOTO, UTO
JIJaHHbIE HAYKH €CTb
pe3yJbTaT AJIUTENIBHBIX
HaOJIIOICHUH,
KPOTIOTIIMBBIX
9KCIEPUMEHTAIBHBIX
IIOMCKOB, ITIOCTOSIHHOTO
TpyJa Y4EHBIX U
MPaKTUKOB;

UHTEpeca U
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MTO3HABATENbHBIX
MOTHBOB B TIOJYICHUH H
MOCTIEIYIOIIEM aHAIIN3e
nHpOpPMALIH O
TIePETOBBIX
JTOCTHKCHUSAX
COBPEMEHHOM
OTEYCCTBEHHON XUMUH

Hroro no paspeny

OBIIEE KOJIMYECTBO YACOB IIO

ITPOI'PAMME

102

IHOYPOYHOE IINTAHUPOBAHMUE (B 2024-2025 y4yeoHom roay 10 kiacca ¢ yriry0J1eHHbIM H3yYeHHEM XUMHH HET)

KoanuyecTBo 4acoB

Ne Hara DJIeKTpOHHbIe HU(POBBIE
Tema ypoka
n/n yp Bcero Kontpoapnbie  Ipaxriieckue u3ydyeHusi oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
IIpeameT u 3HaUEHHUE OPraHUYECKOI
XI/II)MI/II/I I eI[CTaBJ'IeHI/Iepo MHOT000pa3un 1 bubanorexa LIOK
- 1P N P https://m.eds00.ru/3686e6f5
OPTraHUYECKUX COETUHEHUM
DJIEKTPOHHOE CTPOEHUE aTOMa YIJiepo/ia
(ocHOBHOE M BO30YK/IEHHOE COCTOSIHHUS ). 1 bubmuorexa [JOK
BajeHTHBIE BO3BMOKHOCTH aToMa https://m.edsoo.ru/Oce6fd4c
yriepoaa
XHUMHYECKas CBI3b B OPraHUYECKUX
P bu6mmoreka [JOK
coemMHEHUX. MexaHn3Mbl 00pa3oBaHUs 1

KOBaJICHTHOM CBs3H, CITIOCOOBI pa3pbiBa

https://m.edso0.ru/8d39f5c8
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CBsI3el
Teopus cTpOCHUST OpraHUIECKUX

bu6mmoreka [JOK

4 coenquHeHuil A. M. Byrieposa https://m.edsoo.ru/9e595ch8
Bunael nzoMepun: cTpykTypHas,

5 IIPOCTPAHCTBEHHAsA. DJIEKTPOHHbBIE bubnuoreka [IOK
3(dEeKTH B MOJIEKYJIaX OPraHUYECKUX https://m.edsoo.ru/b0e61661
COCIMHEHU N
IIpencrasnenue o kaccupukanuu u

6 CI/EJTIéMaTI/IIIeCKaﬂ HOMeHK?;aT Ha Enbmrorexa OK

P https://m.edsoo.ru/c212dd21
(IUPAC) oprannyeckux BELIECTB

7 Kiaccudukanus peakiuii B OpraHn9IecKoi bubnuoreka [JOK
XUMHUHU https://m.edsoo.ru/ba5706aa

8 CucremaTtu3zanus u 00001IeHHE 3HAHUN bubnmoreka [JOK
10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias

9 dbopMyna, HOMEHKIIATypa 1 U30MepHs, bubnnoreka [JOK
ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHHE MOJIEKYT

10 duznyuecknue 1 XUMAYECKHEe CBOMCTBA bubmuoreka [JOK
aJIKaHOB https://m.edso00.ru/3137711c
HaxoxneHue ankaHOB B IPUPOJIE.

11 CHOCOg[I)I MOJTYYEHHUS U IT l::/lhdpe}feHHG bubmorexa [JOK

yi p https://m.edsoo.ru/259b0a5b
AIKaHOB
[{uknoankansl: obmas Gopmyina,

12 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH bub6nuorexa [IOK
CTPOEHUSA U XUMHUYECKUX CBOWCTB, https://m.eds00.ru/156730d2
CIOCoObI OTYyYEHHUS U IPUMEHEHHE
Pemenue pacu€THbIx 3a/1a4 Ha
orpezeNieHue MOJIEKYIIPHOU (HOPMYITbI

13 OpPTaHWYECKOTO BEIIECTBA 110 MACCOBBIM bubnmoreka [JOK

JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIINX B
ero cocraB. CucremMaTu3anus u
000011IeHE 3HAHU 10 TEME

https://m.edsoo.ru/bf84d8eb
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AJIKEHBI: TOMOJIOTHUECKHH psiJi, 001Iast
dbopMyIa, HOMEHKIIATypa, dJICKTPOHHOE U

14 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT buGmorexa LIOK
' https://m.edsoo.ru/273b0ale
CTpyKTypHAs ¥ IUC-TPAHC-U30MEPHS
AJIKEHOB
15 du3nvecKue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
ankeHoB. [IpaBuino MapkoBHMKOBa https://m.edso00.ru/21069ccd
16 CrniocoOblI MoTy4eHus U IpUMeHEHUe bubnmoreka [JOK
AJIKEHOB https://m.eds00.ru/665dc058
[TpakTudeckas padora Ne 1 mo Teme
17 "rI[)OJ'Iy‘leHI/IC STI;IHCHa Y U3yUEHUE ero bubmnorexa LIOK
Nt https://m.edsoo.ru/0941eed8
CBOWCTB
Pemenue pacu€THbix 3a1a4 Ha
18 onpez[eneli)ne MOHeKyH}II]CI)HOﬁ bopMyIbI buGmuorexa LIOK
https://m.edsoo.ru/e9ea9921
OpPTraHUYECKOTO BEIIECTBA
ATKaIueHBI: COMPSIKEHHBIE,
19 I/I3OJII/)IlpOBaHHLIe ]z(yMyJIHpOBaHHHe bubmoreka LIOK
’ ' https://m.edso00.ru/04298c0a
Oco06eHHOCTH PTIEKTPOHHOTO CTPOCHUS
20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuoteka [JOK
JIMEHOB https://m.edso0.ru/e561253d
21 CrocoObI Moy4YeHus: U TpUMEHEHNE bubnunoreka [JOK
aJIKaJueHOB https://m.edsoo.ru/1aa81660
AJKUHBI: TOMOJIOTHYECKHA psifl, oOmIas
29 dbopMyia, HOMEHKJIATypa, 3JEKTPOHHOE U bub6nuorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII, https://m.edso0.ru/68b6cc4c
¢duznyeckue cBoicTBa
23 XHUMHYECKUE CBONCTBA aJIKUHOB bubmorexa [IOK
https://m.edso00.ru/23493a93
24 KauecTBeHHbIE peakiinu Ha TPOHHYIO bubnuotexa [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
o5 CrocoOsI OTy4YeHus ¥ IPUMEHEHNE bubnmoreka [JOK
AJIKMHOB https://m.edsoo.ru/a6f9alea
26 Pemenue 3amau: pac4€Tsl IO ypaBHEHUIO bub6nuorexa [IOK
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XUMHUYECKON PEeaKIHH
Cucremarusanus 1 0000IeHNE 3HAHUI

https://m.edsoo.ru/5db8e526

27
10 TEME
ApeHBbI: TOMOJIOTHYECKUN Psifl, 00Ias
opMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE U
28 E (I;)CTy AHCTBEHHOE C YI())GHI/IG MOﬁCK i) bubmzorexa LIOK
pocTp P y https://m.eds00.ru/a92a7094
OcH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU bubnmoreka [JOK
29 i
3aMeIICHUS https://m.edsoo.ru/a44alae4
XUMHYEeCKHE CBOMCTBA apeHOB: PEaKIINHU
30 MPHUCOETUHEHNS oxncnegne ronfonofms Bnbimorexa LOK
p A ’ https://m.edsoo.ru/a44alae4
OeH3011a
31 OCo0EHHOCTH XUMHUYECKUX CBOHCTB bubmuorexa [JOK
cTHpoJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€THpIX 3a/1a4 Ha
32 orpe enegne MOJIEK JI?II[ HOW (popMyITBI bubmiorexa LIOK
pel YyIAp PMY. https://m.edsoo.ru/53461a2c
OpPraHUYECKOI0 BellleCTBa
33 CrocoObI MoTy4YeHus: U TPUMEHEHNE bubnunoreka [JOK
apeHOB https://m.eds00.ru/6f717d09
34 ['eneTnueckasi CBSI3b MEXKIY pa3InUYHBIMHU
KJIaCCaMU YTJIEBOJIOPOIOB
Pacuértel mo ypaBHEHUSIM XUMHUYECKUX
35 peakuuii. CucremaTusanus u 06001eHe
3HAHUH 110 TEME
36 [Tpuponnsriii ra3. [lonmytHble HEPTSIHBIE
raspl
37 KameHHbI#1 yroib 1 NpOIyKTHI €r0 bubnnorexa [JOK
nepepaboTKu https://m.eds00.ru/69b3398b
Hedts 1 cnocoObI €€ repepaboTKH.
38 II i)MeHeHI/Ie npo, TO]f HI:; epaboTKH brbnrotexa LIOK
P POAYK pep https://m.edso0.ru/21f9de78
He(TH
39 ['eneTnyeckas CBsI3b MEKIY Pa3IMUYHBIMU
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KJlacCaMH YIjia€BOJOpOJ0B
FaJ’IOFeHOHpOI/ISBOI[HBIC YrjI€BOAOPOAOB:

bu6mmoreka [JOK

40 STICKTPOHHOC CTPOCHHUE; peakiii https://m.eds00.ru/82b4d759
3aMelIeHHs rajoreHa
JleiicTBue 11e04uei Ha
41 raJIoreHIpousBoiHbIe. B3aumoneiicteue
JIUTAJIOTCHAJIKAHOB C MarHUEM M [IUHKOM
42 CucremaTtu3anus 1 0000IICHUE 3HAHUIA bubmuoreka [JOK
1o paszaeny "Yrieronopoas!" https://m.eds00.ru/20e89f22
43 KonTponbhas pabota no Teme bubnmoreka [JOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psiz1, oOmiast popmyna
44 CTPOEHUE MOJIEK JII) E;OMEI I/Iﬂ(1) PR bubmiorexa LIOK
P Y, pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccudukamnus,
¢du3nvecKkre CBOMCTBA
XUMHUYECKUE CBOMCTBA MPEAETbHBIX bubnuotexa [JOK
45 .
OZHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
16 CrocoObI MoTy4YeHus: U TPUMEHEHNE bubnunoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[IpocTtbie 3dupel: HOMEHKIATypa U
47 mlz)Me us (£c§6eHHOCTH (i)I/ISZEeCKI/IX u bubmorexa [IOK
pHd, . https://m.edso0.ru/c2c788b2
XUMUYECKHX CBOMCTB
MHOroaTtoMHbI€ CHUPTHI: ITUIEHTIIUKOIb
48 Y TJIMLIEPUH, UX @HSE‘ICCKI/IC 51 bubmiorexa LIOK
LICpHH, ¥ https://m.edsoo.ru/ee4d84aa
XUMHUYECKHUE CBOMCTBA
49 CriocoObI MoTy4eHus U IpUMEHEHUe bubmuorexa [JOK
MHOT'0aTOMHBIX CIIUPTOB https://m.edso0.ru/d12e567d
50 DeHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE bubnmoreka [JOK
cBoiicTBa. TOKCMYHOCTH (peHoa https://m.edso0.ru/2ce726f8
. bu6mmoreka [JOK
51 Xuwirdeckue cooiicTsa (erorna https://m.edso00.ru/037ca5f9
52 CnocoOnI TOTy4YeHUs ¥ TPUMEHEHNE bubnuoreka [JOK
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deHona
[TpakTuueckas padora Ne 2. Pemenue

https://m.edsoo.ru/c77ddf4c

53 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME bubmnorexa LIOK
" P " A https://m.edsoo.ru/fd0Oced09
CrnupThl ¥ HEHOITBI
54 CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bubmuoreka [JOK
10 TeME https://m.eds00.ru/1810ch9b
Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpOEHHNE KapOOHMIBHOM IPYTIIIHI; bubnuoreka [IOK
55 i
TOMOJIOTHUYECKHUE Psi/ibl, 001as popmyia, https://m.edsoo.ru/b139beaa
M30MEepHUs U HOMEHKJIaTypa
56 AnbAeTUIB U KETOHBI: (U3NYECKUE bubnuoreka [JOK
CBOMCTBA; peaKkIUy MPUCOCTUHEHUS https://m.edso0.ru/c887425c
57 Peakuuu okuciaeHus U KaueCTBEHHbBIS bubnmoreka [JOK
pPEAKLIHUH AJIbJAECTHIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoObI MoTydeHus ajabICTHIIOB U bubmmorexa [IOK
KETOHOB https://m.edso0.ru/520d1c51
OaHOOCHOBHBIE TpeieNibHbIE KApOOHOBHIE
59 KI/?CJ'IOTBI OCO6€HI-II)O();[TI/I CT OeHIfﬂ 170'¢ bubmiorexa LIOK
’ P https://m.edsoo.ru/fecOb113
MOJIEKYJT
M3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnunoreka [JOK
60 . .
KHCTIOT, UX (hU3HUECKUe CBOMCTBA https://m.eds00.ru/700cc87b
XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX bubnnorexa [JOK
61 .
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Ocob6eHHOCTH CBOMCTB MYPaBbHHOM
62 KUCTIOTBI. MHOT000 a3I/IeyEa OOHOBBIX bubmorexa [IOK
’ p p https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOMCTB: HENPEAEIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
63 E/)IKa OOHOBBIX mp OKCUKapOOHOBBIX bubmiorexa LIOK
JUKap » THP p https://m.eds00.ru/83a08773
kucnot. [IpencraBuTenu BrICIIUX
KapOOHOBBIX KUCIIOT
64 [TonsiTve 0 MPOU3BOAHBIX KAPOOHOBBIX bubnuorexa [JOK

KHUCJIOT

https://m.edso00.ru/0d162d9d
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CrniocoOblI MosTy4eHus U IpUMEHEHUe

bubmuoreka [JOK

65 KapOOHOBBIX KUCIIOT https://m.edso0.ru/7c065c9d
CnoxHEIe 3(pUPEL: TOMOJOTUYSCKUH P,
66 obmas do 1&) Jfa HU30MepUs U o buGmorexa LIOK
B PMYIa, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 ®u3nyecKue 1 XUMHUYECKHE CBOMCTBA bubnmoreka [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
68 YPaBHEHUIO XUMUYECKON PEaKIINH, Ha
OTpeieTICHUE MOJIEKYJISIPHOIM (OPMYITBI
OpPraHMYECKOTO BEIIEeCTBA
[TpakTnueckas padora Ne 3. Pemrenue
69 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoreka [JOK
"Kap6onoBsie kucnoTbl. ClI0KHbBIE https://m.eds00.ru/486671fb
a¢upsr"
XKupsr: crpoenue, puznveckue u bubnuoreka [IOK
70 o .
XUMHUYECKHE CBOMCTBA (TUAPOIIU3) https://m.edso00.ru/al9c5b98
OCOOEHHOCTH CBOMCTB JKHPOB,
71 COJIEpXKAIINX OCTATKU Henpe EIBHBIX bubmnorexa LIOK
JIepKall peil https://m.eds00.ru/b0331922
JKUPHBIX KHCIOT. JKupsl B mpupoie
Mputa Kak COJTH BBICIIUX KapOOHOBBIX
KHUCIIOT, UX Motoliee aerctrue. [lonsaTue o bu6mmorexa [IOK
72 :
CHHTETUYECKUX MOIOIIUX CPEIACTBAX https://m.eds00.ru/3c566565
(CMCO)
I'eneTnueckas CBsI3b yIrI€BOJOPOAOB U
73 KHCIIOPOJICOIepKa 12;1; 0 razllmlzleﬂcxnx bubmmorexa LOK
POACOAIEpKalll p https://m.eds00.ru/56790c96
BEI[ECTB
7 Pacuétel o ypaBHEHUSIM XUMHUECKUX
peaKuuit
75 Cucremarusanus 1 0000IeHNE 3HAHUN bu6mmoreka [JOK
10 TEME https://m.edsoo.ru/f8eaf2eb
76 OO01mas xapakTepucTHKa YTIeBOI0B U bubnuotexa [JOK

KJaccuukanus yrieBooB (MOHO-, - U

https://m.edso0.ru/7a9693al
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MOJIMCaXapu/Ibl)
Monocaxapuabl: pu3nYecKue CBOWCTBA U

bu6mmoreka [JOK

" HAaxO’KJICHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
[IpuMeHeHune IIII0KO3bl, €€ 3HaYeHUE B bubnmoreka [JOK
78 :
JKA3HEEATEIIbHOCTH OpraHu3Ma https://m.edso0.ru/5e61122d
Hcaxapubl: caxaposa, MaIbTo3a 1
79 faKTozap I?axo;x CII{)I/Ie B IIPUPOJIC U bubmorexa LIOK
: 1 PHpOZ https://m.eds00.ru/eb0384e7
MIPUMEHEHHE JUCAXaPHJIOB
ITonmucaxapunbl: cTpoeHue
80 Mak OMOJII;KHJI (bI/II;I/IquKI/Ie u bubimorera LIOK
P Y, @ https://m.edso0.ru/72a04508
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE
81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX bubimorera LIOK
y https://m.eds00.ru/6216e766
Pemienne pacueTHbIX 3a1a4 Ha
82 orpe enegne oJTu BI)IXJ(I) a MPOJIyKTa bubmorexa LIOK
pel A /1 TIPOAYK https://m.edsoo.ru/7fde47ef
pPEaKIuu OT TEOPETUUECKU BO3ZMOXKHOTO
83 CucremaTtu3anys u 0000IIeHHe 3HAHUN bubnuotexa [JOK
0 pazzeny https://m.eds00.ru/08d4364c
KontponbHas padoTa o Teme
84 "KI/ICJI':I)O 0J1CO I:a JKaIlre OpraHuvecKkue bubmiorexa HOK
POz "H prraliie op https://m.eds00.ru/42c6678e
COCTMHEHUS
AMUHEL: KnacCH(pHUKAIUS, CTPOCHUE
85 MOJIEKYJ1, 00 aﬂq)(bo I\Ia na If30Me us bubmorera [JOK
Y1, 001l pMyJIa, DA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa U (PU3NYECKUE CBOKCTBA
86 XuMHUECKUe CBONCTBA annupaTuuecKux bubnnorexa [JOK
aMWUHOB https://m.edsoo.ru/1bc5cf80
AHWIVH: CTPOEHHUE aHUIINHA,
87 OCO6CHHOC:11:II)/I XUMHYECKHUX CBOMCTB bubmiorexa HOK
https://m.edsoo.ru/39cd21f1
AHWJIMHA
88 CnocoOsI oTy4YeHus ¥ TPUMEHEHNE bubnmoreka [JOK
anndaTHIeCKuX aMUHOB https://m.edso00.ru/eal38763
89 AMUHOKHNCIIOTBI: HOMEHKJIATypa U bubnuorexa [JOK

nu3zomepus, (pu3nuecKrue CBOMCTBa.

https://m.edsoo.ru/d1773e80
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OT,I[GJ'IBHBIC IpEaACTaBUTCIINU O~

AMUHOKHCIIOT
XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, UX
90 OHOJIOrHYeCcKOe 3HaYCHHE aMUHOKHUCIIOT bubmorexa LIOK
' https://m.edso0.ru/77df705a
CuHTe3 ¥ THAPOJIN3 ENTHIO0B
91 benku kak npupoHbIe OJIUMEPHI; bubnmoreka [JOK
CTPYKTYpBI O€JIKOB https://m.eds00.ru/429e9899
. bubmuoreka [JOK
2 XuMHaeCKHC CBOHCTBA DenKoB https://m.edso0.ru/6237306d
A3oTconepiKaliie reTepouKiInIecKue
93 coenHHngm ;IH neHH(l)jBLLIIe KHACIIOTBL: Bubmorexa LIOK
P YK ’ https://m.edsoo.ru/521d1431
COCTaB, CTpOEHHE U OMOJIOTHYECKas pOJib
[TpakTuueckast pabota Ne 4. Pemenue
DKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
94 " .
A30Tcoaepkalire OpraHn4ecKue https://m.edsoo.ru/8e3c02d1
coeMHeHUs"
[IpakTuueckast padora Ne 5. Pemenue
95 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuotexa [JOK
"Pacnio3HaBaHuE OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coequHeHui"
KonTponbHas pabota mo Teme
96 "Asofco e >I<e? 1e OPTaHHYECKUC bubmnorexa LIOK
AP " He op https://m.edsoo.ru/ce561bc7
COETMHEHUS
OCHOBHBIE OHATHUS XUMHUH
97 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U bubnnorexa [JOK
METOABI UX CUHTE3a —IIOJIMMEpU3as U https://m.edsoo.ru/7aa63ebd
MTOJIMKOHICHCAITUS
98 [Mnactmacchl. YTunuzanus u nepepadoTka bubnuotexa [JOK
IIJIACTHUKA https://m.edso00.ru/82242e0f
DacToMephl: HaTypaTbHBIN bubnmoreka [JOK
99 :
CUHTETUYECKHE KayuyKku. Pe3una https://m.edso00.ru/246103ec
100 BoiokHa: HaTypallbHbIE, HUCKYCCTBEHHBIE, bubnuorexa [JOK

CHHTCTHYCCKHUC. HOJ’II/IMepI)I

https://m.edso0.ru/5963a601
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CHEIMAIbHOTO Ha3HAYEHUs
IT 6ota Ne 6. P
101 ocencpmcr T 2014 0 Teve ) ) Butmiorera LIOK
" P A " https://m.edsoo.ru/3aebd77a
Pacno3naBanue miactTMacc ¥ BOJIOKOH
0606
102 maysentioro arepuata o Teve ) Bubmnorexa LIOK
sy P . https://m.eds00.ru/6a22b1e8
BbICOKOMOJIEKYIISIpHBIE COEIMHEHUS
OBLIEE KOJIMYECTBO YACOB I1O0 102 3 6
[MPOT'PAMME
11 KUIACC
KosmmuyecTBo yacos DJIeKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontpoabusbie IIpakTunueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Atom. CocTaB aTOMHBIX S€P. XUMUYECKUM 1 05.09.2024 bubnmnorexka HOK
a1eMeHT. M30Tomsl https://m.edsoo.ru/59c112ee
5 CrtpoeHue IeKTPOHHBIX 000JI0YEeK aTOMOB, 1 06.09.2024 bubmuotexa [JOK
KBaHTOBBIE UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukamnus XuMrudeckux 3JeMEHTOB (S-, 1 12.09.2024 bubnmnoreka [JOK
p-, d-, f-amemenTHI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3J1eKTPOHOB 110 ATOMHBIM 1 13.09.2024 bu6mmoreka [JOK
opOuTansm https://m.edso0.ru/f5f750fe
DJEeKTPOHHBIE KOHPHUTYpaIMA aTOMOB
5) 3JIEMEHTOB B OCHOBHOM M BO30YKIEHHOM 1 14.09.2024 bubmmorexa [TOK
YA o https://m.eds00.ru/8149e846
COCTOSIHUHU
6 OneKTPOHHbIE KOH(UTYpaIITN HOHOB. 1 19.09.2024 bubmorexa [TOK

https://m.edsoo.ru/a0764b24
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:‘)JIGKTpOOTpI/IHaTeJIBHOCTI)

IIepnognueckuii 3axoH u [lepuoanueckas
CUCTEMa XUMMUYECKUX ieMeHToB /1. 1.

bu6nuoreka [IOK

7 20.09.2024
Menpeneesa, CBsi3b C COBPEMEHHOM TEOPHUEM https://m.eds00.ru/16957c01
CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMH 21.09.2024 bubanoreka HOK
IPOCTBIX ¥ CJIOKHBIX BELIECTB IO TPYIIIaM 1 o https://m.edso0.ru/f8468927
nepuoaam
6006 i
9 Cucremaru3zaius 1 00001eHHE 3HAHUH 1O 96.09.2024 bubmuorexa [JOK
TEME https://m.edsoo.ru/8fad2942
Bunbl xuMudeckoii cBs3u. MexaHU3MBbI
10 00pa3oBaHMs KOBAJIEHTHOM CBSI3U. 97 09.2024 bubnuoreka [JOK
Bonoponnas cBsizb. MexMoIeKyIspHbIe https://m.edsoo.ru/5a8072af
B3aUMOJICVCTBHUS
BaneHTHOCTB U BaJIeHTHBIE BO3MOXXHOCTH
11 aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpPhI 28.09.2024 bubmorexa [JOK
' P PYITYP o https://m.edsoo.ru/3d2ca093
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM
12 [IpencraBieHuss 0 KOMIUIEKCHBIX 03.10.2024 bubnmnorexka HOK
COEMHEHMSX: COCTaB M HOMEHKJIATypa https://m.edso0.ru/8c66b12a
BemecTBa MOEKyIIpHOTO U
13 HEMOJICKYJIIPHOTO CTPOCHHS. TI/IHfI 04.10.2024 bubnmnoreka [JOK
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIECTB
14 [lonsTHE O IUCIIEPCHBIX CUCTEMAX. 10.10.2024 bubmmoreka [JOK
IIpencrasieHue 0 KOJIIOUIHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U
b K
15 HEHACBIIIEHHbIE, PACTBOPUMOCTb. 11.10.2024 nomorexa 11O

Kpucramnoruapatst

https://m.edsoo.ru/e9ccdd8d
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16 CrniocoObI BbIpaKeHUSI KOHIICHTPAILIUU 12.10.2024 bubnmoreka [JOK
pacTBOPOB https://m.edso00.ru/328e653a
Pemenue 3a1au ¢ ucnosib30BaHUEM ITOHATHH
17 ""MaccoBast 10J11 pacCTBOPEHHOIO BelecTBa" 17.10.2024 bubmmorexa [JOK
) AOIDT PacTEOpER HHECTRA o https://m.eds00.ru/785e0ab4
MOJIIpHAsi KOHIIEHTPAIUs
18 Krnaccudukanus 1 HOMEHKIIaTypa 18.10.2024 bubanoreka HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 CucremaTtu3zaius u 0000IIeHHE 3HAHUI 10 10102024 bubnmnoreka HOK
TEME https://m.edsoo.ru/8d2c6a3a
KonTtponbHast padora o Temam "CtpoeHue
atoma. [lepuoanueckuii 3aKoH u B OK
20 [Teprnonuueckast cucteMa XMMAYECKUX 24.10.2024 nbnnotexa I1
https://m.edso0o.ru/70a60aa4
snemeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BelecTBa. MHOrooopasue BeniecTn"
Knaccudukanus XuMU4ecKknux peakiui B
HEOPraHMYeCKOW U OPraHMYeCKOW XUMUH.
21 3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH 25.10.2024 bubmorexa [JOK
P HHECTE; o https://m.edso0.ru/6335cdd2
COXpaHEHHUS U TPEBPAIICHUS SHEPTUU PU
XUMHYECKHUX PEaKIIHSIX
99 TeroBbie 3¢ (HEKTHl XMMUYECKUX PEaKLIUH. 96.10.2024 bubnmnorexka HOK
TepMOXUMHUYECKHE YPaBHEHUSI o https://m.edsoo.ru/d1db86da
93 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX 07.11.2024 bubnuoreka [JOK
peaKIuii ¥ TEPMOXMMHUYCCKAM YPaBHEHUSM o https://m.edsoo.ru/87b13954
CKOpOCTbh XMMMUYECKOH pEaKluH, €€
24 3aBHCUMOCTH OT Pa3IHYHBIX (PAKTOPOB. 08.11.2024
Karanu3s u xatanuzatopsl
25 I'oMoreHHsbIe ¥ reTeporeHHbIE peaKuu 09.11.2024
26 [TpakTuueckas padota Ne 1 mo teme "Bnusaune 14.11.2024 bubnmnoreka [JOK

pa3IUYHbBIX (PAKTOPOB HA CKOPOCTH

https://m.edsoo.ru/lfacaldl
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XUMHYECKOU peakiuu"

OO6patumMbie U HEOOpATUMBIE PEAKIINU.

bu6nmmoreka [IOK

27 15.11.2024
XHUMHYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
[TpakTrueckas padora Ne 2 o teme "BiusiHue B 110K
noInoTexa
28 16.11.2024
PASIHIHBIX (HaKTOPOB Ha I"I'OJ'IO)KCHI/IC https://m.edsoo.ru/3bf34e17
XUMHUYECKOT'O PAaBHOBECHUSI
OnekTponauTrueckas aucconuanus. CuibHbIe
29 U cinabplie IeKTPoauThl. CTeneHb 21.11.2024 bubmorexa HOK
P ' o https://m.edsoo.ru/5f766bdf
JUCCOLIMAIIUU
HNonnoe npoussenenue Boabl. Cpena BOJHBIX
30 acTBOpoB. Bomopoausiii mokasarens (pH) 22.11.2024 bubmorexa [JOK
P POB. BOLOPOA P o https://m.eds00.ru/3966ca89
pacTtBopa
31 I'mpponus coseit. Peaknuu, nporekaronye B 93112024 bubnuoreka [JOK
pacTBOpaxX AJIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
[TpakTuyeckas padora Ne 3 o Teme En6 10K
noIMoTeKa
32 "X 28.11.2024
VIMIPRCCIEHE Peaxunn ? pacTRopax https://m.edso0.ru/2e3daeb0
AJIEKTPOIUTOB
33 OKHMCIHUTENTbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH. 99112024 bubmuorexa [JOK
Baxwuerime OKUCIUTENN U BOCCTAHOBUTEIIN o https://m.eds00.ru/56226060
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) 30.11.2024 bubmuotexa [JOK
OanaHca https://m.edsoo.ru/fb691387
bubnuoreka [IOK
35 C) 05.12.2024
JIEKTPOJIM3 PACTBOPOB M PACIIJIABOB BEIIIECTB https://m.edso0.ru/93fba7d?
but6mmoreka [IOK
36 P 06.12.2024
CIICHHE 3aAaT PESIMAHEIX THIIOB https://m.edsoo.ru/5a859d16
but6mmoreka [IOK
37 P 07.12.2024
CHICHHE Saj1at pasiMAHbx THHOB https://m.edsoo.ru/5afa265d
38 Cucremarusanys 1 0000IeHNEe 3HAHUH 110 12.12.2024 but6mmoreka [IOK

TeMe "XuMuyeckue peakiuu"

https://m.edsoo.ru/c161eb85
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KoHnTtposbHas padota mo teme "XuMHU4YeCcKre

Bbu6nuoreka [IOK

39 13.12.2024
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxxenne Hemerainos B Ilepuoanueckon
40 CHCTeME XMMHUUYeCKux anemMeHToB 1. 1. 14.12.2024 bubmuorexa [JOK
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
atomoB. du3nyecKkrue CBOWCTBA HEMETAIIJIOB
41 AJoTponusi HeMETaIoB (Ha IpUMEpe 19.12.2024 bubanoreka HOK
KUCI0poa, cephl, pocdopa u yriepoaa) o https://m.edsoo.ru/ef92c91c
42 Bonopon: nonyquHe, (dbu3nueckue u 90.12.2024 bubnmnoreka HOK
XUMHYECKHUE CBOMCTBA. [ uapuibl https://m.edsoo.ru/0aa8f613
["ajioreHsl: HaX0XKJICHUE B MPUPOJIC, CITOCOOBI
43 MoTydeHUs1, GU3UIECKHUE U XUMHUYECKUE 21.12.2024 bubmorexa HOK
YL o https://m.eds00.ru/4e223795
CBOMCTBa
l'anorenoBonoponasl. Baxuerimue
44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS 26.12.2024 bubmmorexa HOK
POnCoAepRatl A o https://m.eds00.ru/6b3255e6
raJIoTeHOB
JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI
45 MoJIydeHus rajgoreHoB. [Ipumenenue 27.12.2024 bubmorexa [IOK
i P . o https://m.edsoo.ru/6971aca4
TAJIOTEHOB M UX COCTUHCHHM
[Tpaktuyeckas padora Ne 4. Pemenue
46 3KCIIEPUMEHTAJIBHBIX 337124 10 TEME 28.12.2024 bubmorexa [JOK
. P | % o https://m.edsoo.ru/8b26fecd
T"amorensl
Kucnopoa: mabopatopHsie 1 IPOMBIILIICHHBIC
47 CrocoObl ONMy4YeHUs!, PUINIECKUE U 09.01.2025 bubnmoreka [JOK
xumuueckue cpoiictBa. O30H. IIpumenenne o https://m.edsoo.ru/c8abc36a
KHCTIOpOJIa ¥ 030HA
bu6nuoreka [IOK
48 O 10.01.2025
KOMIBL 1 HEpOKCHAR https://m.edso00.ru/5c8816a0
49 Pemienue 3agau pa3auyHbIX TUIOB 11.01.2025  bubaunoreka [JOK
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Cepa: HaxXOXKJIeHUE B PUPOJIE, CIIOCOOBI

https://m.edsoo.ru/2b6d8b4b

bu6nmmoreka [IOK
50 16.01.2025
nonzrqum, buznueckre 1 XuMUYECKUe httos://m.edsoo.ru/46afaels
CBOICTBa
bu6nuoreka [IOK
51 C 17.01.2025
CPOBOAOPOL, CY P AL https://m.edso00.ru/7c875999
59 Kucnopoaconepsxaiiye coeAMHEHHS CEPBI. 18.01.2025 bu6nuoreka [IOK
Oco0eHHOCTH CBOICTB CEPHON KHCIOTHI o https://m.edsoo.ru/8cfa2548
[IpakTuueckas padora Ne 5. Pemenue Bu6 LIOK
HOJINOTEKA
53 "C 23.01.2025
SIfCIIepl/IMCHTaJiI)HBIX 3amad o reme "Cepa u httos://m.edsoo.ru/0afb05ed
e€ coeIMHeHUs
A3OT: HaX0XKJICHHUE B IPUPO/IE, CIIOCOOBI
94 NOJTy4YeHUsI, PU3NICCKUE U XUMHYECKHE 24.01.2025 bubmorexa LHOK
Yq ’ R https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPHU/IbI
Kucnopoaconepsxaiue coequHEHHs a30Ta. bubnnoreka [HOK
55 . . 25.01.2025
Oco0eHHOCTH CBOWCTB a30THOW KUCIIOTHI https://m.edsoo.ru/e2965afe
56 IIpumeneHne a30Ta U €ro COeAMHEHUM. 30.01.2025 bu6mmoreka [IOK
A3oTHBIE ynoOpeHus https://m.eds00.ru/129f5059
®docdop: HaXO0XKICHHUE B PUPOJIE, CITOCOOBI
bubnuoreka [IOK
57 notydeHus1, GU3NIECKue U XUMHUIECKUE 31.01.2025
M https://m.edso00.ru/9a6b43ec
cBoiictBa. @ochunpl u pochun
58 Oxkcunsl pocdopa, pochopcoaepxariue 01.02.2025 bubnmnoreka [JOK
kucnotel. Cou (hochOpPHOI KUCITOTHI R https://m.eds00.ru/c7a2d429
59 [Tpumenenue pocdopa u ero coeMHEHUH. 06.02.2025 bu6mmoreka [JOK
dochopHbie yroOpeHus R https://m.eds00.ru/a218070a
[TpakTrueckas padota Ne 6. Perenue Bu6 OK
60 IKCIIEPUMEHTAIILHBIX 337124 110 TeMe "A30T U 07.02.2025 nosmorexa I
https://m.eds00.ru/8175ac3f
docdop u ux coenuHeHus"
61 VYrnepoa: HaXx0XJIeHUE B IPUPOJIE, 08.02.2025  bubauoreka HOK
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aJIOTpoMNHbIe MOAUbUKaUY; (U3HUIECKUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

https://m.edsoo.ru/1eb19f9e

62 Oxcun yriepoaa(ll), oxkecun yrinepona(1V), 13.02.2025 bubnmoreka [JOK
yroJibHas KUCJIO0Ta U €€ COJIU R https://m.edsoo.ru/dba58adf
bu6nmmoreka [IOK
P 14.02.2025
63 CHICHHE ST PAsTHHHbIN THIOB https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B IpUpoe, CriocoObl
64 NOJTy4YeHUsI, PU3NICCKUE U XUMUYECKHE 15.02.2025 bubmmorexa [IOK
YIS o https://m.eds00.ru/143558ab
CBOICTBA
65 Oxkcun kpemuus(1V), kpeMHUEBass KUCIOTA, 20.02.2025 bubnmnoreka HOK
CUJIMKAThI https://m.edsoo.ru/3170e7bl
IIpumeHeHre KpEMHUS U €r0 COCIMHEHUI bubnnorexa LIOK
66 CP P : 21.02.2025  https://m.edsoo.ru/393cdacO
TEIIIO, CTO TIOTYHEHHE, BUAM cTeia https://m.edsoo.ru/5823cefb
bubnnoreka IIOK
67 P 22.02.2025
D https://m.edsoo.ru/h624f801
68 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 97 02.2025 bubmmoreka [IOK
teme "Hemeramibr" https://m.edso0.ru/6e864db5
bubmmoreka [IOK
69 K 0 "H " 28.02.2025
OHTpOJIbHAs paboTa mo Teme "Hemerasuib https://m.edsoo.ru/d0AB4CT6
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON paboThI, 01.03.2025 bubnmnorexka HOK
KOPPEKIIUS OIIMO0K https://m.edso0.ru/2b7e9510
ITonmoxenune metamios B [lepuoauueckoit
71 CHCTEME XUMHUUYECKHX AJIEMEHTOB. 06.03.2025 bubmuorexa [JOK
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000J109€K aTOMOB METaJIJIOB
79 OO6mue ¢puznyueckre CBOMCTBa METAILIOB. 07.03.2025 bubnmnoreka [JOK
[IpumeHeHre MeTauIOB B OBITY U TEXHUKE o https://m.edsoo.ru/51dac9d3
73 CmutaBsl MeTasuioB. Koppo3us Metamios 13.03.2025  bubauoreka [JOK
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https://m.edsoo.ru/42b872e3
bu6nmoreka [IOK

74 P 14.03.2025
CHICHHE 331181 PasIMAHAIX THIOB https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUH PsiJl HATPSKEHUI B 110K
nbnmoTexa
75 e . O6mmue 0 e 15.03.2025
METAIIon HIHE CHOCODH! OIyACHIA https://m.edso0.ru/94eb377a
METaJUIOB
OO0mras xapakTepucTuka MeTauioB |A-Tpymmsr
[Teproanyeckoi CUCTEMbI XUMUYECKUX
snemeHToB. HaTpuii u kanuii: noinydyeHue, bubnnoreka HOK
76 . 20.03.2025
(bU3HYEeCKHe U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/e12c26b3
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U UX
COCIMHEHUI
OOmas xapakrepuctuka Metamios |A-
rpynnsl [lepuoanueckoit cucteMbl
77 XHUMHYECKHUX JIEMEHTOB. Marauii v KajJbI1i: 91.03.2025 bubmuorexa [JOK
noJtydeHue, PU3nuecKue 1 XUMHIECKUE o https://m.edso0o.ru/7c3e49c0
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
AX COeIMHEHMH
N i bubmorexa [JOK
78 KéctkocTs BO crocoObl e€ ycTpaHe 22.03.2025
TROCTD BOARLI CI B €8 YCTpatieHit https://m.edsoo.ru/c74bfae9
79 AoMUuHMI: nonz/quI/Ie, buzndeckue u 03.04.2025 bu6nuoreka [IOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AmMoTepHbIe CBOHCTBA OKCH/IA U TUIPOKCHIA
80 AFOMUHUS, THAPOKCOKOMILIIEKCHI aTFOMUHUS 04.04.2025 bubmorexa [IOK
» THIAP ’ o https://m.eds00.ru/5d12d318
UX NIPUMEHEHUE
81 Pemenue 3aga4 pa3nuyHbIX TUIIOB 05.04.2025
[TpakTrueckas padota Ne 7. Pemenue Bu6 OK
82 9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe 10.04.2025 nosmorexa I

"MeTasuibl TIaBHBIX moArpymnn”

https://m.edsoo.ru/27a4af43
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OO61mas xapakTepuCcTHKa METaNIOB TOOOYHBIX

bu6nuoreka [IOK
83 b- I1 i 11.04.2025
noxrpynm (b-rpymn) Hepuoaueckoi https://m.eds00.ru/610d7431
CHCTEMbI XHUMHUYCCKHUX JIEMEHTOB
84 dusnueckue u i(I/IMI/I‘-IGCKI/Ie CBOMCTBa XpoMa U 12.04.2025 bubnmoreka [JOK
€ro COeIMHEHU, UX TPUMEHEHUE https://m.edso0.ru/9911bef3
Baxwueline coelMHEHNS] MapraHia.
85 IlepmaHranat xaaus, €ro OKUCIUTECILHBIC 17.04.2025 bubmmorexa HOK
P! : s https://m.eds00.ru/039d69c8
CBOMCTBA
du3nyecknue 1 XMMUYECKUE CBOMCTBA XKeje3a B 10K
nOIMOTEKA
86 i. 11 18.04.2025
u ero coeanHenuii. [lonyuenue u npumeHeHue https://m.edsoo.ru/Lb7f8741
CILJIAaBOB KeJe3a
87 CI?.I/ISI/I‘ICCKI/IG PIVXI/IMI/I‘IGCKI/IC CBOIICTBA MEIH U 19.04.2025 bubmnoreka IIOK
€€ COCIMHEHUH, X MPUMEHECHHUE https://m.edsoo.ru/2bc0f954
dusznyeckre U XMMHUYECKIE CBOMCTBA [IUHKA U Bu6 LIOK
nOInoTEKA
88 i . 24.04.2025
CTO COCAMHCHH, HX TPUMEHCHIE https://m.edsoo.ru/b1f2beal
['1apoKCOKOMILIEKCHI IMHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubnuoreka [IOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME 25.04.2025
https://m.edsoo.ru/a6e352ea
"MeTasisl TOOOYHBIX oArpymnmn”
bubnuoreka [IOK
P 26.04.2025
%0 CUHICHIE 33714 PAsIITIHBIX THIOB https://m.edsoo.ru/a8b83d83
01 O06o011eHre U cucTeMaTu3aIus n3y4eHHOTO 02.05.2025 bubnuoreka [IOK
Mmarepuaia 1o teme "Mertauisr" o https://m.eds00.ru/e91fe975
bu6nuoreka [IOK
92 K "M " 03.05.2025
OHTpOJbHAs paboTa 1o Teme "MeTabl https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3ynbTaToB KOHTPOJIBLHON PabOTHI, 10.05.2025 bubmuoreka [JOK
KOPPEKIHs OMUOOK https://m.edsoo.ru/9ebff2fd
94 Ponp xumuu B o6ecrieueHnn yCTOMIHNBOTO 10.05.2025 bubnuotexa [JOK

Pa3BUTHA YCIIOBCUCCTBA. Ilonstue o HAayYHBIX

https://m.edsoo0.ru/080fe1f0
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METO/1aX UCCIEA0BaHUS BELIECTB
Hayunbie npuHIUITBI OpraHu3aluu
95 XUMHUYECKOI0 IPOU3BO/ICTBA. 1 15.05.2025 bubmmoreka [IOK
[IpombinIeHHBIE CITOCOOBI MOTYYeHUS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
96 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH 1 15.05.2025 bubanoreka HOK
CpelBl U €r0 MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 Xumusi 1 3I0pOBbE YeNOBeKa. JIekapCcTBEHHBIE 1 16.05.2025 bubnmnoreka HOK
cpenacTBa https://m.eds00.ru/a6552721
98 Xumus I‘I’I/IIIII/I. Ponp xumun B obecnieueHUU 1 16.05.2025 bubnnoreka IIOK
MUIIEBON 0€30IaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u mapdroMepHBIE CpeICcTBa. 1 17.05.2025 bubnmnoreka HOK
beIToBas xXumus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENbCTBE. BaxHeiime Bu6 1IOK
nonuorTeka
100 1 22.05.2025
CIPOUTEILHEIC 1 KOHCTPYKIHOHHEIC https://m.edsoo.ru/61e69003
MaTepuabl
101 XuUMHS B CENbCKOM X03siiicTBE. OpraHnueckue 1 93.05.2025 bubmuotexa [JOK
U MUHEpaIbHbIEe YIOOPEHHS https://m.edsoo.ru/fd39587d
Cucremarusanus 1 0000IeHNe 3HAHUHN 110 bubnuoreka [IOK
102 1 24.05.2025
TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Pynsutuc I'.E., ®enpaman @.I". Xumus (6azoBblii ypoBenb) / Xumus, 10-11-i
Kyacc, [Ipocsenienue
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METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

https://edsoo.ru/ ®enepanpHas pabodast mporpaMMa o y4eOHOMY MpeaMeTy « XHUMUSD».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccwuiickas anmexktponHas mkosa https://resh.edu.ru/
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