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HOACHUTEJIbBHAS 3ATINCKA

Paboyas mporpamMMa mo XMMWUM Ha YPOBHE CPEIHEr0 00IIEro 00pa3oBaHUs
pazpaboraHa Ha OCHOBe deaepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii deaepanmuy, TpeOOBaHUI K pe3ysibTaraM OCBOCHHS
benepanbHOi oOpa3oBarenbHOR MpOrpamMMbl CPEITHETO o0mero
obpazoBanus(DOIT COO), npeacraBiacHHbIX B DeAcpaJbHOM TOCYIaPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuyérom KoHuenmuu npenoaaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeNbHBIX OpraHu3anmsx PoccHiicKoin
denepauny, peanM3yIOMUX OCHOBHbIE O0pA30BaTECNIbHBIE MPOrPAMMBI, U
OCHOBHBIX TOJIOKEHMH «CTpareruM pa3BUTHS BOCIHTaHUS B PocchiACKOM
Oenepaunn Ha nepuoa a0 2025 roxa» (Pacnopstkenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMUsT Ha YPOBHE YMIIYONEHHOTO M3YUYEHHMS 3aHMMACT BAKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4YHOro oOpasoBanus ywammxcs 10-11 kmaccos.
HM3yueHne mnpeaMmera, pealm3yeMoe B YCIOBHAIX U PepeHIMPOBAHHOIO,
npounbHOro 0oO0ydYeHuWs, NPU3BAHO 00OecneunTh OO0mEOOPA30BATENBHYIO |
OOLIEKYNBTYPHYIO TOJIOTOBKY BBIMYCKHUKOB IOKOJIBI, HEOOXOAMMYIO  JUIs
aJanTanuu uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HH B COLIMYME, a TAKXKE IS
OPOAOKEHUS OOYyYEHMs B OpPraHu3auusx NMpoQecCHOHAIBHOTO 00pa30BaHUs, B
KOTOPBIX XUMUSL SIBIISIETCS OJHON W3 MPUOPUTETHBIX JUCLIATIIIUH.

B nporpamme mno XumMuM Ha3HAYCHHE MpeaMeTa «XUMHs» MOJIy4acT
NOoAPOOHYK)  MHTEPHPETALMIO B COOTBETCTBUM € OCHOBOMNOJIATAFOIIAMH
nosiokeHusiMu GI'OC COO o B3auMOOOYCIIOBIICHHOCTH WEJEH, COACpXKaHUS,
pe3yabTaTOB OOY4YeHHMs] M TPEOOBAHWH K YPOBHIO TMOATOTOBKHM BBITYCKHUKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCSl CJECAYIOLIME BBIMOIHIEMBIE MPOTPAMMON IO
XUMHH QPyHKIAW:

o WH(OPMALMOHHO-METOIMYECKAs, peanu3anuss KOTOpoil obecnedynBact
NOJlyYEHUE TPEICTABICHHUS O UENSIX, COACP)KaHMM, OOWIEH CTpareruu
00y4eHus, BOCIIMTAHUS U Pa3BUTHs 00YUYaAOIMXCS CPEACTBAMM MPEAMETA,
M3y4acMOro B paMKaxX KOHKPETHOrO mpoduis;

e OpPraHM3aLMOHHO-TUIAHUPYIOLIAs, KOTOpast npeyCMaTpUBacT
ONpPEACTICHUE. TPUHIUIOB CTPYKTYPHPOBAHMS M MOCIEAOBATEIBHOCTH
U3yYCHUs Y4YeOHOTO MarepHasa, KOJIMYECTBEHHBIX W KAUYECTBEHHBIX €rO
XapaKTEPUCTHK, MOAXOA0B K (POPMUPOBAHUIO COJNEP)KATEIBHON OCHOBBI
KOHTPOJIA M OLEHKM OOpa30BaTENIbHBIX NOCTHXKEHWI O0ydarommxcs B
paMKax WTOTOBOM arrecTauu B (OPME €AMHOTO TOCYIAPCTBEHHOIO
3K3aMEHA 10 XUMUH.

[Tporpamma i yrinyOnéHHOrO U3y4YECHUs XUMHUH:



e YCTAHABIIMBACT WHBAPMAHTHOE MPEAMETHOE COJEP)KAHUE, 00A3aTEIBHOE
JUIS W3YYEHWS] B paMKax OTICNBbHBIX NPOQUICH, MNpeaycMaTpuBacT
pacrpeeicHue W CTPYKTYPUPOBAHME €ro IO KiaccaM, OCHOBHBIM
COJIEPKATENBHBIM JIMHUSIM/pa3aciiaM Kypca,

e JAET MPUMEPHOE PACHPEACIICHUE YUYEOHOr0 BPEMEHH, PEKOMEHyEMOIO
JUTS N3YYECHHS OTACTBHBIX TEM;

e TMpemIaracT MNPUMEPHYI MOCJIEI0BATENBHOCTh W3YYECHUS Y4YEOHOIO
Marepuana ¢ y4€TOM JIOTHKH MOCTPOEHUS Kypca, BHYTPUINPEIAMETHBIX W
MEKITPEAMETHBIX CBA3EH,

e JAET METOAMYECKYIO MHTEPIPETALMIO LENIEH U 3a/1a4 U3YUYCHHS MTPEAMETA
Ha YIIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpemHero oOuiero 0o0pa3oBaHUs, COACPXKATEIBHOW XapaKTCPUCTUKH
IUIAHUPYEMBIX ~ PE3YJbTATOB OCBOCHUS OCHOBHOH 00pa30BaTeiIbHON
IPOTrPaMMBbI CPEIAHETO o0mero o0OpazoBaHus (JINYHOCTHBIX,
METANPEAMETHBIX, MPEAMETHBIX), 4 TAKXKE C YYETOM OCHOBHBIX BHOB
y4eOHO-MTO3HABATENNBHBIX ~ ACHCTBHI  0OydYaromerocs MO  OCBOCHHUIO
COJIEP)KaHUs TPEIMETA.

[To BceM Ha3BaHHBIM MO3WLUSM B MPOTPAMME MO XMMHH NPEIyCMOTPEHA
NPEEMCTBEHHOCTH C OOYYEHMEM XWUMUM Ha YPOBHE OCHOBHOIO OOWLIETO
oOpa3zoBaHus. 3a MpeaenaMu YCTAaHOBJICHHOH MporpaMmMoil 1o  XUMHH
00s13aTeNbHON (MHBAPUAHTHOM ) COCTaBIISAIOIIEH COAEp)KaHUs Y4eOHOro mpeameTa
«XAMHS» OCTAéTCs BO3MOXKHOCTH BBIOOpA €r0 BapUATMBHON COCTABJISIOLICH,
KOTOpasi JOJKHA OMPENCHAThCS B COOTBETCTBHM C HAMPABICHHEM KOHKPETHOTO
npouns o0ydueHusl.

B coorBerctBHM ¢ KOHUENTyalbHbIMM mnonokeHusmu OI'OC COO o
HA3HAYCHUH NOPEIMETOB 0a30BOro W yrayONEHHOrO YPOBHEH B CHCTEME
mu(pGepeHIMPOBaHHOTO OO0YUYEHUs HA YPOBHE CPEIHEro oOIero oOpa3oBaHMs
XUMHMS HA YPOBHE YIIIyONEHHONO W3YyYCHHsI HANPABICH HA Peau3aluro
OPEEMCTBEHHOCTH € MOCIECAYIOIIAM  3TAlOM  MOJIYYCHHS  XHUMHYECKOTO
oOpa3oBaHMs B paMKaxX W3YYEHHs CHCLHUATIBHBIX E€CTECTBCHHO-HAYYHBIX U
XUMHUYECKHAX JACUMIUIAH B By3aX W OPraHU3ALMIX CPEIHETO MPOPECCHOHATBHOIO
oOpazoBanus. B 3TOW CBs3M M3y4YeHHE NpeaMeTa «XUMHUS)» OPHUECHTUPOBAHO
OPEUMYIICCTBEHHO HAa pacllMpeHMe W YIIIyONeHWE TEOPETUYECKOW U
MPAKTUYECKON MOATOTOBKUA OOYYAIOIIUXCS, BEIOPABIIAX OMPEACIEHHBINA TPO(UIIb
00y4YeHus1, B TOM YHUCIIE C IEPCIEKTUBON MOCIEAYOUIETO MOTYYEHUS XUMAYECKOTO
oOpa3oBaHus B OpraHu3anusx npodeccuoHaabHoro oopasopanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®I'OC COO K mnnaHUpyeMbIM pPe3yibTaraM OCBOCHUS
(denepanbHoil 00pa3oBaTEIbLHON MPOTPpaMMBbl CPEAHEro 00IIero o0pa3oBaHUS
U3YUYCHUE TMpeAMETa «XUMUS» OPUEHTHPOBAHO TAKXKE HA PEUICHHE 3aaad



BOCIIUTAHHS W COLMAIBHOIO PA3BUTHs O0ydarommxcs, Ha (GOpMHPOBAHUE Yy HHUX
OOLICHHTEINIEKTYAIBHBIX YMEHUH, YMEHHIA palMOHAIM3alMu y4eOHOro Tpyaa |
O00OOIIEHHBIX  CMOCOOOB  JEATCILHOCTH, WMEIOIIMX  MEKIUCIUITMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaB/IIOMMMA TTPEAMETA « XUMHUS» HA YPOBHE YIrIyOJIEHHOTO M3y4YCHUs
ABIIAOTCA  YOUIyONnEHHBIE Kypchl — «OpraHmueckas xumus» M «OOmas u
HEOopraHuyeckas xumus». [Ipu onpeaeneHun moaxon0B K 0T00py U CTPYKTYPHOM
OpPraHM3alliKA COACPKAHHUS STHUX KYPCOB B MPOrpaMME MO XUMHUHM 34 OCHOBY
npuHAThl nonoxkeHuss ®I'OC COO o pazmuumsx 0a30BOro M yriayOJIEHHOTO
YPOBHEN U3YUECHUS MIPEIMETA.

OcHoBy coaepkaHust KypcoB «Opranudeckas xumusy u «OOmas u
HEOPraHWYECKass XUMUSD» COCTaBIISET COBOKYIHOCTh NPEAMETHBIX 3HAHUNA W
YMEHHH, OTHOCAIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MPEAMETA. ITa CHCTEMA
3HAHWHA TOJy4aeT OMPEACNEHHOE TEOPETHUECKOE JOMOJHEHHWE, MO3BOJISIOICE
OCO3HAHHO OCBOMTH  CYIIECTBEHHO OOnblmid  00BEM  (PAKTOJIOTHUYECKOTO
marepuana. Tak, Ha yrayOlnéHHOM YpPOBHE H3YUYCHMsS MpEeAMETa OOecneveHa
BO3MOKHOCTb 3HAUMTEJIBHOTO YBEIMYEHUs O0BEMA 3HAHUH O XUMHUYECKHX
AJIEMEHTAaX W CBOMCTBAX MX COCAMHCHHMI HA OCHOBE PACIIMPEHMS WU YIIIyOJCHUs
NPEICTABICHANA O CTPOEHUM BELIECTBA, XMMHUYECKOH CBSI3M M 3aKOHOMEPHOCTSIX
NPOTEKAHUST PEAKLIMM, PACCMATPUBAEMBIX C TOUKH 3PCHUS XUMHUYECKONH KUHETHKA
U TEPMOAMHAMUKU. M3ydyeHHe MNEepUOIMYECKOro 3akoHa W [lepuoanyeckoi
CUCTEMBl  XHMHYECKMX  DJJEMEHTOB  0a3upyercss  HAa  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPEACTABICHUSAX O CTPOCHUM aTOMA. XUMHYECKas CBS3b
OOBSCHSIETCS ¢ TOUKHM 3PEHUSI SJHEPreTUUECKUX U3MEHEHUH NP €€ 00pa30BaHUU U
Pa3PYLICHUHU, A TAKXKE C TOUKM 3PCHHsI MEXAHHU3MOB €€ oOpazoBaHus. M3yueHue
TUNOB ~ peaKkuuid  JOMOJHseTCs  (POPMUpPOBAHMEM  MpPEACTaBiIeHH 00
ANEKTPOXUMUYECKUX MPOLECCAX U HNEKTPOIN3E PACIIABOB M PACTBOPOB BEIICCTB.
B kypce opraHmyeckoil XMMWM MPU PACCMOTPEHHM PEAKUHMOHHOW CIOCOOHOCTH
COCIMHEHM yaenseTcss 0co00e BHUMAHUE BOMpocaM 00 AJIEKTPOHHBIX 3 (PeKTax,
0 B3aIMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEAKLIMIA.

Oco0oe 3HaYeHWE MMEET TO, YTO HA COACPKAHME KypCOB XHMHHU
yrayOJIEHHOTO YPOBHS U3YUYEHHUS ISl KJIACCOB OMPEAEIEHHOTO MPoduis (r1aBHbIM
o0pa3oM Ha WX CTPYKTYpy W XapakTep JONOJHCHHH K OOWEld CcHCcTeMe
NPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMSHHE CMEXHBIC IPEAMETHL. TaK, HampuMep,
B COJICp’KaHUM MPEAMETA NIl KJIACCOB XUMUKO-(PU3nyeckoro npoduiis 00ab110€
3HaUEHUE OyIyT MMETH 3JEMEHTHl YUeOHOro Marepuaia no oduiei xumun. [lpu
W3YYCHUH MpPEAMETa B JAHHOM CIIydyae akKLEeHT OyaeT caenaH Ha OOUIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3AKOHOB M TEOPUI B XUMUU U B (DU3UKE. AaTOMHO-
MOJIEKYJISIPHAsE TEOpHs (MOJEKYJsIpHas Teopusi B (PHU3MKE), 3aKOHbI COXPAHCHUS



MAacCel M JHEPIUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHUH BELLECTB U APYTOE.

B TO e BpeMs B COACp)KaHUM IMpeaMera Ui KJIaCCOB  XHUMMKO-
OMOJ0rnYecKoro mpoduiist OONbIIMKA yACIbHBIA BeC OyleT MMETh OpraHuyYecKas
xumMus. B 3TOM  ciiyyae  mpenocTaBnsieTCss  BO3MOXKHOCTH At Oosiee
OOCTOATENBPHOIO  PACCMOTPEHHST XMMHYECKOM  OpraHu3anuu  KIETKH  Kak
OMOJIOTMYECKOH CUCTEMBI, B COCTaB KOTOPOM BXOASAT, K NPUMEPY, TAKHE
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMOUABI, OCNKH, YIJICBOMbI, HYKICHHOBBIE
KUCJIOTHl W apyrue. IIpy 5TOM 3HaHUS O COCTaBe M CBOWCTBAX MPEACTABUTEIEMN
OCHOBHBIX KJIACCOB OPraHWYECKUX BELIECTB CIIY>KAT OCHOBOW JUId HM3YYEeHUs
CYLIHOCTH POLECCOB (POTOCHHTE3A, ABIXAHWUS, TUIICBAPEHUSI.

B muane QopMupoBaHMST OCHOB HAy4YHOIO MHPOBO33PEHHUS, OCBOCHHS
OOLICHAYYHBIX METOJ0B MO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWHA M3Y4YCHHE MpeAMeTa «XUMHs» Ha yrayOnéHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SX C YYEOHBIMM NPEAMETaMH, BXOAAIIMMU B COCTaB
npeaIMETHBIX obOnacteil «ECTeCTBEHHO-HAyUHBIE TPEeaMETH», «Maremaruka wu
uH(popmaTuka» 1 «PyCcCKHii SI3bIK M TUTEPATYPay.

[Ipn wu3yueHuM y4yeOHOro mnpeameTa «XuUMHUs» Ha YriIyOJIIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOIO U CPeAHEro oOuiero odOpazoBanus (Ha 0a30BOM
YPOBHE), 3aJa4eii MEPBOCTENCHHON 3HAUMMOCTH SIBISETCS (POPMHPOBAHUE OCHOB
HAYKM XWMHM KaKk oOOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTHYECKON
NEATENIbHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHL. Permenue
ATOW 3amaud Ha yrayOJnEHHOM YpPOBHE WM3yYEHUS NPEIMETa NPEANoJaract
pean3anrio TakuX LEEH, Kak:

o (opMHupoBaHHME TPEACTABICHUI: O MATEPUAIBHOM €JWHCTBE MUPA,
3aKOHOMEPHOCTAX W NTO3HABAEMOCTHU SIBIEHUIA NIPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HAyK W €€ BeAylled poim B 00ECHEeUYCHUU
YCTOHYMBOTO  pPa3BUTHs  YEJIOBEYECTBA: B  PEIICHMM  MpoOsieM
SKOJIOTHYECKOM, SJHEPreTHUECKON M MUIICBOW O€30MaCHOCTH, B PA3BUTHH
MEIVLAHBL, CO3MAHUN HOBBIX MAaTEPHATIOB, HOBBIX HCTOYHUKOB SHEPIHUH, B
00ECNEYECHNN PAMOHATIBHOTO TPUPOIONONB30BaHUS, B (POPMUPOBAHUU
MUPOBO33PEHUST M OOWICH KyJBTYpbl YEJIOBEKA, a4 TAKXKE SKOJIOTMYECKH
00OCHOBaHHOI0 OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM Cpeae;

e OCBOCHHE CHCTEMBI 3HAHWM, JIEKAUX B OCHOBE XHUMHUYECKOMN
COCTaBJISIFOLICH €CTECTBEHHO-HAYYHON KapTHHBI MUPA: (PYHIAMEHTATbHBIX
IIOHATUH, 3aKOHOB W TEOPHUA XWUMHUH, COBPEMEHHBIX MPEACTABICHHH O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIAX — AarOMHOM, WOHHO-
MOJIEKYJIAPHOM,  HAJAMOJIEKYJIAPHOM, O  TEPMOAUHAMUYECKHUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMUYECKMX peakUuid, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CUCTEMAaX, 00 00mmx
HAYYHBIX MPUHLIUIIAX XUMUYECKOTO MPOU3BOJICTBA,

o (opmupoBaHue y o0y4arommxcs OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMUMHUYECKUX 3HAHWU JUIsi OOBSICHCHHUS
KJIIFOUEBBIX MACH W MPOOJIEM COBPEMEHHOH XWUMUM, sl OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PELICHUsI MPOOJIEM, CBI3aHHBIX C XUMUEHN, TPOTHO3UPOBAHHS,
aHaJIKM3a W OLICHKHU C MO3UIIMIA 3KOJIOTHYECKONH O€30MacHOCTH MOCICACTBUN
OBITOBOM M MPOWU3BOJICTBEHHOW ACATEIBHOCTA YEJIOBEKA, CBI3aHHOH C
XUMHYECKAM  TPOU3BOJACTBOM, HCIOJB30BAHUEM W MEPepadOTKOM
BEILIECTB;

e VYIIYOJIICHWE  TPEACTABICHMHA O  HAYYHBIX METOAAX  TMO3HAHWA,
HEOOXOJUMBIX JUIsi MPUOOPETEHUST YMEHUA OPUEHTUPOBATHCS B MUPE
BCIIECTB M OOBSICHCHUS XUMUUYECKHUX SBJICHWM, WMEIOMIAX MECTO B
MPUPOJIE, B MPAKTHYECKON IEATEIIBHOCTH U MOBCEAHEBHON JKU3HMU.

B mmaHe peamuzanvu MEpPBOOYEPEAHBIX BOCIUTATENIBHBIX W Pa3BUBAFOLIMX
(YHKIMIA LEITOCTHOH CHCTEMbI CPEIHETrO 00IIEro oOpa3oBaHHs MPH M3YUYEHUH
npeaMera  «XuMus» Ha  yOIyONEHHOM  ypOBHE OCOOYH  aKTyaJdbHOCTb
OPUOOPETAIOT TAKUE LIETU U 3a1a4H, KaK:

e BOCHUTaHHWE YOCKAEHHOCTH B T[O3HABACMOCTH SIBJICHUHA TPUPOJIBL,
YBOKCHHS K NPOLECCY TBOPYECTBA B OONACTH TEOPETUYECKUX W
NPUKJIAJAHBIX WCCIICIOBAaHUNA B XUMHUH, (POPMUPOBAHHE MUPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHS HAYKU,

e pa3BUTUE MOTHMBALMM K OOYYCHHMIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CAaMOBOCIIMTAaHWIO  HA  OCHOBE  YCBOCHHSA
00LIEYETOBEYECKUX IEHHOCTEHH;

e PA3BUTHE MO3HABATEIIBHBIX UHTEPECOB, UHTEIUIEKTYAIBHBIX U TBOPYECKUX
cnocoOHocTel  oOyvarouuxcs, (OPMUPOBAHUE Y HUX CO3HATEIBHOTO
OTHOILCHUSI K CaMOOOpa30BaHWID W HEMPEPBIBHOMY OOPa30BAHUIO Kak
YCJIOBHIO YCHEMHONW MPo(ecCHOHaIbHOM 1 0OIIECTBEHHON NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOLIEHWS K CBOEMY 3J0pPOBBIO M MOTPEOHOCTH B
3I0POBOM 00Pa3e KU3HU,

e (opmMupoBaHME YMEHHUIA W HABBIKOB PA3yMHOr0 MPUPOIONOIL30BAHMS,
PA3BUTHE SKOJOTUUYECKON KYIBTYPbI, TPUOOPETEHUE OMbITA OOIECTBEHHO-
MOJIE3HOW KOJIOTUYECKOM IEATEIIBHOCTH.

OO1mee 4YKMCIO YacoB, MPEAYCMOTPEHHBIX JJi HW3YYCHHMs XWUMUU Ha
yrayOJE€HHOM YPOBHE CpeHEro odmero oOpaszoBaHus, coctapiser 204 4acos: B



10 kmacce — 102 yaca (3 yaca B Heaenwo), B 11 kimacce — 102 yaca (3 yaca B

HEJIEIIO).
Jlannass pabovas mporpaMMa TO XHMHUU PEATUM3yeTCs Ha OCHOBE
JadopaTopHOTO O0OpYAOBaHMS IEHTPAa OOPa30BaHUsI E€CTECTBEHHOHAYYHOU U

TEXHOJIOTUYECKON HanpaBjaeHHOCTeH («Touka poctay).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

OPI'AHUYECKAS XUMUS

Teoperuveckne 0CHOBBI OPraHU4eCKOii XUMHM.

[IpeaMeTr ¥©  3HAQUEHWE OPraHMYECKOH  XWMHM, TMPEACTABICHUE O
MHOT000Pa31K OPraHuYeCKNX COCTUMHEHMIA.

ONEKTPOHHOE CTPOCHUE AaTOMa YIJepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOsIHMSI. BaneHTHBIE BO3MOXKHOCTM aroMma yriaepoja. XUMHUYecKas CBs3b B
OPraHMYECKUX COCOUHEHMSIX. Tunbsl THOpUAM3AlMM  aTOMHBIX —opOuTanei
yraepojaa. Mexanu3mbl 00pa30BaHUsl KOBAJICHTHOH CBsi3W (OOMEHHBINA U JJOHOPHO-
aKUuenTopHbI). THIbl TEpeKphIBaHWs ATOMHBIX OpOWMTANE, ©- W T-CBA3M.
OpuHapHasi, JBOWHAs W TpoWHas CBsi3b. CHOCOOBI pa3peiBa CBA3CH B MOJEKYJIax
OpraHuYecKux BellecTB. [loHATHE O CBOOOJHOM paauKkaie, HyKIeopuie wu
3neKTpoduie.

Teopuss CTpOEHMsT OpraHMvyeckux coeauHeHuit A.M. byrnepoa w
COBPEMEHHBIC MPEACTABJICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHHUE TCOPHH CTPOCHUS
OPraHWYECKUX COENMHCHUH. MOJIEKYIsSpHBIE M CTPYKTYpPHbIE  (POPMYJIBL
CTpykTypHble (OpPMYJBl PA3JIMYHBIX BUAOB. PA3BEPHYTas, COKpaIEHHAS,
ckeneTtHas. M3omepus. Buapl WM30MEPHHM: CTPYKTYypHAs, HPOCTPAHCTBECHHAS.
OnekTpoHHBIE 3(PPEKTH B MOJICKYIaX OPraHUYECCKUX COCAUHEHHH (MHIYKTHUBHBINA
U ME30MEPHBIA 3PPEKTHI).

[IpencraBnenre 0 KilacCU(UKALMKA OPraHWYECKUX BewlecTB. [loHsATHE ©
(yHKIMOHANBHOH Tpymine. ['omonorus. ['omonornueckue psaasl. CucremMaTHaecKast
HOMEHKJIarypa oprannueckux coenuHeHuidi (IUPAC) m TpuBManbHbIE Ha3BaHWUs
OTHEJBHBIX IIPEACTABUTEIIEN.

OcoOeHHOCTH W Kjaccu(uKanus OpraHuyeckux peakiuuid. OKUCIUTETbHO-
BOCCTAHOBUTEIIBHBIE PEAKIIMN B OPTAHUYECKON XUMUH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJICHME C oOpa3luamMu OPraHWYECKWX BEUICCTB M MATCpUAIIAMH HA WX
OCHOBE, ONBITHI MO NPEBPALICHHID OPraHMYECKUX BEIICCTB MPU HArpeBaHUH
(maByieHue, OOYIJIMBAHUE W TOPEHME), KOHCTPYMPOBAHUE MOJENCH MOJIEKYI
OPraHUYECKUX BEILECTB.

Yriaesoaopoasl.

Anxanbl. ['oMonornyeckuii psa ankaHoB, 00wmas Gopmyiia, HOMEHKIATypa U
M30MepHUsl. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHHE MOJEKYI AlKAaHOB, Sp-
ruOpuan3anms aTOMHBIX OpPOWTAICH Yriepoaa, G-CBA3b. (DU3NYECKUE CBOWCTBA
AJIKAHOB.



XWMUYECKUE CBOWCTBA QJIKAHOB. PEAKUMW 3aMELICHMS, W30MEPHU3aLNH,
JNETUAPUPOBAHNUS, IMKIN3ALWHY, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBieHue o
MEXAHU3ME PEAKIMI PATIUKATBHOTO 3aMEILEHUS.

Haxoxnaenne B mpupoae. CiocoObl NOMYyUYEHUS! U MPUMEHEHUE AJTKAHOB.

[uknoankanel. O0mas Gopmysa, HOMEHKIATypa U uzoMepus. OcoOOCHHOCTH
CTPOCHHMSI M XMMHYECKHX CBOMCTB MaJlbIX (LMKIONPOMAH, LHKIOOyTaH) W
OOBIUHBIX (LUKJIOMEHTAH, [MKJIOIeKCaH) LMKJIOAIKAHOB. CHocoObl MOJyYEHUs W
NPUMEHEHHUE LIUKI0ATKAHOB.

AnkeHbl. ["'oMoNioryeckuii psia ajakeHoB, oOmas (Gpopmysia, HOMEHKIATypa.
DJIEKTPOHHOE M  MHPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ AIKEHOB,  SpP*-
ruOpuan3anms aTOMHBIX OpOWTaNci yriepona, o- W M-CBA3W. CTPYKTypHas
reoMeTpuyeckas (LHUC-TpaHc-) u3oMepus. DOU3NYECKUME CBOWCTBA AJIKEHOB.
XVAMUYECKUE CBOWCTBA: PEAKUMU TPHUCOCAWHCHUS, 3aMEUICHHUS B (-TIOJIOKCHHE
OpU JBOMHON CBs3HM, MOJUMEpH3alMu W OkucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIC peakK Ha ABOHHYIO CBs3b. COCOOBI MOMYUYEHUS! U TPUMEHEHUE
AJIKCHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONMPSHKEHHBIE, N30JIMPOBAHHBIE,
kymyauposaniieie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHSI M XUMUYECKUX CBOWCTB
CONMPsKEHHBIX  AueHOB, 1,2- w1 4-npucoenunenue.  [lonmmepusanus
COMPSKEHHBIX AUEHOB. CIOCOOBI MOTyUYEHUS U IPUMEHEHUE alTKaTUEHOB.

Anxunbl. ["'oMojornueckuii psig ankuHoB, o01Ias Gopmysia, HOMEHKIATypa U
U30MEPHS. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AlKWHOB, Sp-
ruOpuan3anms aTOMHBIX OopOuTanieil yriepoaa. OU3NYECKUE CBOICTBA AJIKMHOB.
XAMUYECKUE  CBOKMCTBA:  PEAKLIMM  NPUCOCAWHEHUS,  AUMEPHU3ALMM U
TPUMEPHU3ALMH, OKUCICHHS. KUCIOTHBIE CBOWCTBA AJIKWHOB, MMEKOIIAX KOHLEBYIO
TPOHHYIO CBsA3b. KaueCTBEHHBIE peakMy HA TPOMHYIO CBsI3b. CIOCOOBI MOJTyYCHUS
U PUMEHEHUE AJIKUHOB.

ApOMaTUYeCKUE YIAEBOAOPOABl (apeHbl). ['OMOJIOrHYECKUd Pl APEHOB,
oOmas opMyJia, HOMEHKIJIATypa ¥ U30MEPHUS. DNEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHME MOJEKYJIbl OcH30Ma. DHU3NYECKUE CBOMCTBA apEeHOB. XWUMHUYECKHE
CBOICTBA OEH30J1a M €r0 TOMOJIOTOB. PEAKIMU 3aMEIIEHHs B OEH30JIbHOM KOJIBbLIE
YIIEBOJOPOAHOM PaJMKANIE, PEAKIUM MPUCOCIUHEHUS, OKHCIICHUE TOMOJIOTOB
OcHzona. IlpeacrapieHre 00 OPUEHTUPYIOIIEM JECHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIBLIE HA MPUMEPE AJIKWUIIBHBIX PAIMKAIOB, KapOOKCUIIBHOM,
TMIPOKCHJIBHOM, aMWHO- W HUTPOTPYIIIBI, aTOMOB TaJOreHoB. OCOOEHHOCTH
XUMHYECKHAX CBOMCTB cTupona. [lomumepusanus ctupona. CnocoObl NOMYUYEHUS U
NPUMEHEHUE aPOMATHYECKHUX YIIIEBOAOPOIOB.

[Tpupoansiii ra3. IlonyTHeie HedTaHbIE Ta3bl. He(Th 1 €€ MpoMCXOKACHUE.
KameHHbI#l yrojib 1 MpOayKTHl €ro nepepaboTku. CrnocoOsl nepepadboTku HePTH:



NEPETOHKA, KPEKUHT (TEPMUYECKHNA, KaTaJTUTUYECKHiA), pU(OPMUHT, MHUPOJIU3.
[TpoaykTel nepepabOTKK HEPTH, X TPUMEHEHUE B MPOMBILUICHHOCTH U B OBITY.

['eHeTHUECKAS CBSA3b MEXKAY PA3IMYHBIMA KJIACCAMH YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOCHUE TAIOTEHIPOM3BOAHBIX YIJIEBOJOPOIOB. Peakumu
3aMCIICHUSl TaON€HA HA TWAPOKCOTPYNIY, HUTPOrpynmy, LUAHOTPYIIIY,
amMuHorpynmy. JleilicTBe Ha TrajJoreHnpOM3BOAHBIE BOJHOTO W CHOUPTOBOIO
pacTBopa ménoun. B3auMOnEHCTBUE TUTAIOTCHAIKAHOB C MAarHUEM W LIAHKOM.
[Tonsitre 0 METAJITIOOPraHUYECKUX COCTUHEHMSIX. Hcnonb3oBanne
TATOTEHITPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE M TMPH CHUHTE3E
OPraHUYECKUX BEILECTB.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
U3y4eHUE (PU3MYECKUX CBOMCTB YyINEBOAOPOAOB (PACTBOPUMOCTD), KAUECTBEHHBIX
PEaKIMiA YIIIEBOAOPOIOB PAa3IMYHBIX KJACCOB (0OeclBEUMBAHUE OPOMHOM WU
WOJTHOM BOJBI, pacTBOpa IMEpPMAHTaHATa Kallhs, B3aUMOJCHCTBHEC allcTHJIEHA C
aMMHUaYHbIM pacTBOpoM oOkcuaa cepedpa(l)), kadecTBEHHOE OOHAPYKEHUE
yIAepoAa M BOJOPOJA B OPraHMYECKMX BEIIECTBAX, MOJYYCHHE OSTWICHA W
U3YYECHUE €r0 CBOKMCTB, O3HAKOMJICHUE C KoJUleKuusMu «Hepte» m «Yronby, C
oOpa3iaMM  TJIACTMAcC, KaydyyKOB M PE3HMHBI, MOJEIMPOBAHUE MOJIEKYI
YIIEBOIOPOAOB U TaJIOTEHIPOU3BOAHBIX YTTIEBOAOPOIOB.

Kucnaopoacoaep:xkamme opranndeckne coeANHCHUSL.

[IpenenvHble OAHOATOMHBIE COUPTHL. CTPOECHUE MOJIEKYJN (HA MPUMEPE
METaHONA W 3TaHojyia). ['omosiormueckuii psa, odmas Qopmyna, H30MEpHs,
HOMEHKJIaTypa W  Kjaccupukanus. Duznueckue CBOHCTBA  MPEICIIbHBIX
OJTHOATOMHBIX CIHPTOB. BOAOPOAHBIE CBA3M MEXAY MOJEKYJIaMU CIUPTOB.
XAMUYECKUE CBOMCTBA: PEAKUMW 3aMEUICHUS, JACTHApaTalliyd, OKHUCIICHHUS,
B3aMMOJCHCTBHE C  OPraHMYECKMMHM W  HEOPraHMYECKUMHM  KHCJIOTAMH.
KauecTBeHHas peakuust Ha OJHOATOMHBIE CIIUPTHL. J[eCTBHE 3TaHOIa U METAHOJIA
Ha opraHu3M uenoBeka. CrmocoObl MOMYYEHUS W MPUMEHEHHE OJHOATOMHBIX
CIHPTOB.

[Tpocteie 3pupbl, HOMEHKIaTYypa U u3oMepust. OCOOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOUCTB.

MHOroaroMHbI€ CIHAPTBI — JSTHJICHIJIMKOIb M TIHIECPUH. (DHU3NYECCKHE U
XUMHYECKHAE CBOMCTBA: PEAKLUM 3aMELICHHS, B3aUMOJCHCTBUE C OPraHMYECKAMU
U HEOPraHMYECKUMHU KHCIOTAMH, KAYECTBEHHAs PEAKLIMs HA MHOTOATOMHBIE
cnupTel. [IpencraBneHre 0 MEeXaHU3ME PEAKLMA HYKICO(PHUIBHOTO 3aMEIICHUS.
JlelictBue Ha opraHu3Mm uejoBeka. CrnocoObl MOMY4YeHUST W MPHUMEHECHHUE
MHOTOQTOMHBIX CITUPTOB.

®cnon. CTpOCHME MOJEKYIIbI, B3aUMHOE BJIMSHUE THUAPOKCOTPYNIBl M
OeH30MbHOTO siapa. dusnyeckue cBoicTBA (PeHona. OCOOCHHOCTH XMMHMYECKUAX



cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHona. TokcuuyHoCcTh (eHomna.
CriocoOrl moTyueHust ¥ NpuMeHeHue GpeHona. GeHonpopManbaeTuaHaAs CMOJIA.

KapOoHunbHbIE COEMHEHUS — ABJETUIBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM TPYMIbl. ['OMOJIOTMYECKUE PSbl albJACTUI0B U KETOHOB, oOIias
dopmyna, uzoMmepuss U HOMEHKIarypa. Du3MuecKue CBOWCTBA abJACTHUAOB U
KETOHOB.  XMMHUYECKHME  CBOMCTBA  albJCTHUAOB W  KETOHOB.  pEaKluu
npucoeuHeHus. OKUCICHUE alTbACTHIOB, KAYECTBEHHBIC PEAKIIUN HA aJIbJCTH/IbL.
CrnocoObl MOJyYEHHS U TPUMEHEHHE AJTbJCTUAOB U KETOHOB.

ONHOOCHOBHBIC TPEACIbHbIE KAPOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KMCIOT. M3oMepusi 1 HOMeHKIaTypa. Dusnyeckue CBOCTBa
OJTHOOCHOBHBIX MpEACTbHBIX KApOOHOBBIX KUCJIOT. BOJOpPOIHBIE CBS3M MEXKAY
MOJIEKYJIaMKi KapOOHOBBIX KHUCIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTRA,
peakuus STepudUKalK, PeaKlu ¢ Y4acTHEM YIJIEBOJOPOJHOIO paauKania.
OCOOCHHOCTH CBOHCTB MYpaBbUHOW KHUCIOTHL. [IOHATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOKHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OCOOCHHOCTH CBOMCTB HEMPEACIbHBIX U apOMATUYECKUX KapOOHOBBIX KHCIIOT,
JIUKApOOHOBBIX KUCJIOT, TMIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBUTeNnu BBICIINX
KapOOHOBBIX KHCJIOT: CTEAapUHOBAs, MaJbMUTUHOBAS, OJICMHOBAS, JUHOJLEBAS,
JIuHONeHo8dst KUCIOThL. CrocoObl MOJTy4YeHUs] U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnbie >¢upsl. ['omonornueckuii psin, oOwmwas (opmyna, u3omMepus
HOMEHKJIaTypa. DU3NYECKUE U XUMMUYECKHUE CBOWCTBA: TUAPOJINM3 B KHUCIOW U
LIEJIOYHON CpeELE.

Kupsi. Ctpoenue, puznyeckrie 1 XMMUYECKHE CBOHCTBA KUPOB: THIPOJIU3 B
KHACTIOH M WENo4Ho# cpene. OCOOEHHOCTH CBOMCTB KMPOB, COACPKALIUX OCTATKA
HEMPEACTbHBIX KUPHBIX KUCIOT. YKUPBI B IPUPOJE.

MBpbij1a KaK COJIM BBICHIMX KAPOOHOBBIX KMCJIOT, UX MOIOLIEE ACHCTBUE.

OO611as xapakrepucTuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, -
1 nojucaxapujbl). MoHocaxapuabl: TJIOKO3a, (PyKTO3a, rajakrosa, pudo3a,
ne3okcuprdo3a. OU3MUECKUE CBOMCTBA M HAXOXKIEHHE B mpupojae. DOTOCUHTES.
XUMUUYECKUE CBONCTBA MIIOKO3bI: PEAKIIMU C yUACTHEM CIUPTOBBIX U aJIbJCTUAHOM
IPYII, COMPTOBOE M MOJOYHOKUCIOE OposkeHue. [IpuMeHEeHuE TIIIIOKO3bI, €€
3HAYEHUE B JKU3HECATENBHOCTH Opranu3Ma. Jlucaxapuibl: caxapo3a, Majibro3a u
JakTo3a. BoccTaHapnMBarOMIME U HEBOCCTAHABIMBAIOLIME aucaxapubl. [ uaponus
aucaxapuaoB. Haxoxknenue B mpupoae u npuMeneHue. [lonucaxapuasl: Kkpaxmai,
[JIMKOTEH M 1eToi03a. CTpoeHHEe MakKpOMOJIEKYJ KpaxMmana, TJMKOreHa W
LHEJUTIONIO3bl.  DU3MUYECKUME CBOWMCTBA KpaxMalia W LEJUTFONO3bl. XUMUYECKUE
CBOMCTBA KpaxMalia. THUAPOJIA3, KAYCCTBEHHAS PEAKLUs C UOAOM. XHUMHUYECKUE
CBOMCTBA LICJUTFOJIO3bl: THAPOJINM3, MOAYYeHUE 3PUPOB LEI0N03bL. [loHATHE 00
HCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHBIH MIENK).



OKCIEPUMEHTAIIBHBIE METOAbl M3YYEHMsI BEIIECTB M WX NPEBPALLCHMIA:
PacTBOPUMOCTD PA3IMYHBIX CIMPTOB B BOJE, B3AUMOJCHCTBUE ITAHOJIA C HATPUEM,
OKHMCJICHHE STUJIOBOIO CIIMPTA B AIBJACTHJ HA PACKATIEHHON MEIHOM IPOBOJIOKE,
OKHMCJICHUE STHJIOBOTO CHHMPTA AUXPOMATOM Kajusi (BO3MOKHO HMCIOJIb30BAHUE
BUJICOMATEPHATIOB), KAUYECTBEHHBIC PEAKUMU HA QIbACTHIBl (C THAPOKCHAOM
mmammuHcepeOpa(l) w  rmapokemaom  memu(ll)), peakums mMnepuHa €
ruapokcuaom meau(ll), xumuueckne CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bI ¢ ruapokcuaom menu(ll), B3ammoneicTeue
Kpaxmayia ¢ MOJ0M, PELICHUE DKCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMaM «CHupTel U
(denonb, «KapOoHOBBIE KNCTOTHL. CIOKHBIE 3(PUPBD?.

A3oTcoaepxaiyue OpraHn4yecKue CoeANHEeHHs.

AMUPHBI — OpPraHUYECKUE MPOU3BOAHBIE aMmmuaka. Kiaccu(pukanus aMUHOB:
ann(paTHYECKUEe W apOMAaTHYECKUE, TMEPBUYHBIC, BTOPHYHBIE M TPETUYHBIC.
Crpoenne MoJiekys, oduias (Gopmysia, U30MepHUs, HOMEHKIIATypa U (PU3HUECKUE
CBOICTBA. XMMHYECKOE CBOMCTBA aIM(PATUUECKUX AMUHOB. OCHOBHBIE CBOWMCTBA,
AJIKWIMPOBAHUAE, B3aUMOACHCTBHE NEPBUYHBIX AMUHOB C A30THUCTONM KHUCIIOTOM.
Conu aKuIIaMMOHUSL.

AHWIIMH — TPEACTABUTENIL AMHUHOB apoMarndeckoro psga. CrpoeHue
aHWIMHA. B3auMHOE BIUSHUE TPy aTOMOB B MOJIEKyJie aHuIuHA. OCOOCHHOCTH
XUMHYECKAX CBOWCTB aHWIMHA. KadyecTBEHHbIE peakuuu Ha aHWIMH. CrnocoObl
NOJlyYEHUsT M MPUMEHEHHE anupaTHYecKux amuHOB. [lolydeHHWe aHWIMHA W3
HUTPOOEH301a.

AMHHOKUCIIOTEL. HOMeHKnaTypa u nzomepusi. OTaenbHbIE TPEACTABUTENN (-
AMUHOKMCIIOT:  TJIMUMH, aaHWH. @OU3MYECKHEe CBOHNCTBA  AMUHOKMCIIOT.
XAMUYECKUE CBOWCTBA AMHUHOKMCIOT Kak aM(OTEPHBIX  OPraHu4eCcKuX
COCIMHEHWH, peakuus MOJMKOHJACHCAMKA, OOpa30BaHUE TENTHIHOW CBS3M.
buonornueckoe 3HaueHUE aMUHOKHACTIOT. CUHTE3 U TUAPOJIA3 MENTUIOB.

benku kak npupoaHbie mMonuMeEpsl. [lepBHYHAs, BTOpUYHAS W TPETUYHASA
CTPyKTypa O€nkoB. XUMHWYECKME CBOHCTBA OCEIKOB. THAPOJM3, ACHATYpalus,
KQUECTBEHHBIC PEAKIIMK HA OCITKH.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
pacTBOpeHHE OENIKOB B BOJAE, ACHATypauMs OEJIKOB MPU HArPEBAHWH, LBETHBIC
peakuuu Ha OCJNKM, pEHICHWE OKCIEPUMEHTAIBHBIX 337a4 MO TEMam
«A3oTCOIEpKAIIME ~ OpraHuvyecKkue  coeauHeHus» UM «PacrmoszHaBaHue
OPraHUYECKUX COCTUHECHUIY.

BoicokomouieKkyIsipHbI€ COeIHHEHUSI.

OCHOBHBIE TOHATHAS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCAVUHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIMMEPUA3ALUH, CPEIHSS MOJIEKYIIpPHASA



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN —
NOJTUMEPH3ALIMS A TOJTMKOHACHCALIAS.

[TonumepHble Marepuanbl.  [lnactMaccbl  (MOMMATWIEH, TOJMIPOINKJIEH,
NOJUBUHUIXJIOPUA, TMOJMMCTHPOJ, MOJMMETUIMETAKPUIAT, MOJUKapOOHATHI,
NOJIMATUIICHTEPETANIAT). YTUIH3AIMS U IEPepadOTKa TIACTHUKA.

OnacTOMEPSI: HAaTYpPaJIbHBI ~ Kay4ykK, CUHTETUUECKUE  KayudyKH
(OyTamMeHOBBIH, XJIOPONPEHOBBI, M30MPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTtypasibHBIE (XJIONOK, IEPCTh, MENK), NCKYCCTBEHHBIE (BUCKO3a,
allETaTHOE BOJIOKHO), CHHTETUUYECKUE (KAIPOH U JIABCAH ).

[Tonumepbl CHEIUATBHOTO HA3HAYCHUS (Teduion, KEBJap,
ANEKTPONPOBOAAIIMNE MOTUMEPHI, OHOpa3IaracMbIe OJTUMEPBHI).

OKCNEPUMEHTATILHBIE METOABl M3YUEHMs] BEIIECTB M MX MNPEBPALICHU:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB, PEIICHUE OKCICPUMEHTAIBHBIX 3amad 1o Teme «Pacnmo3naBanme
TUJIACTMACC U BOJIOKOH.

Pacu€THbie 3anauu.

HaxoxaeHne MOJEKYJIIpHOW (POPMYIBl OPraHUYECKOTO COCIMHEHUS TIO
MACCOBBIM  JIOJIIM ~ 3JIEMEHTOB, BXOAAIIMX B €r0 COCTaB, HAXOXKICHUE
MOJICKYJIAPHON  (POPMYJIbI OPraHWYECKOro COCAMHEHUS M0 Macce (00BEMY)
OPOAYKTOB CrOpPaHMs, MO KOJIMYECTBY BEIIECTBA (Macce, 00BEMY) MPOAYKTOB
PEAKIMKM W/WIA MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HopMyIibl
OPraHMYECKOr0 BEIIECTBA HA OCHOBE €0 XMMHMYECKHX CBOWCTB WJIH CIOCOOOB
NOJTyYEHUs, OMPEICIICHAE NOJIA BBIXOJA MPOAYKTA PEAKIHMUA OT TEOPETUYECKH
BO3MOKHOTO.

MeKnpeIMeTHBIE CBA3H.

Peanuzaiius MeXNpeAMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XUMUK B
10 Kkiacce OCYLIECTBIISIETCS YEPE3 HMCIOJIb30BAHHE KAk OOMIMX €CTECTBEHHO-
HAYYHbIX TMOHATUH, TaK M TMOHSATHHA, OPUHATHIX B OTICTbHBIX MPEAMETAX
€CTECTBEHHO-HAYYHOIO UK.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTUS: SBJICHUE, HAYYHbIH (aKT, TUNIOTE3A,
TEOpHsl, 3aKOH, aHaju3, CUHTE3, Kilaccuukanus, HaOIIOJACHHUE, WU3MEPECHUE,
SKCIEPUMEHT, MOJIENb, MOJCTUPOBAHUE.

duszuka: Marepusi, aroM, JJIEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIA,
SHEPreTUYECKHIA YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (PU3MUECKUE BEIIMUYUHBI, €AUHUIBI U3MEPEHUS, CKOPOCTb, SHEPIHUs,
Macca.

buonorus: kieTrka, opraHu3Mm, DJKocucTteMa, Ouocepa, MeTabOIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOQHBIA TN MHUTAHUS, OpPOKEHUE,



(oTOCHHTE3, IbIXaHWE, OCJIKH, YIJEBOABI, JKHAPBI, HYKICHHOBBIC KHCIIOTHI,
(EPMEHTBHL

I"'eorpadusi: mose3Hble UCKOMAEMBIE, TOILIUBO.

TexXHOIOrHs: MHINEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOTO TMHTAHWUS,
MOFOIIME CPENICTBA, MATEPUAIBI M3 UCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI XUMUHM.

Atom. CoctaB aroMHBIX saep. Xumudeckuit snement. M3oronel. CtpoeHue
AJNIEKTPOHHBIX O0OJIOYEK ATOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHU. ATOMHBIE opOuTanu. Knaccupukamus XuMHUYECKIX SJIEMEHTOB (S-, P-,
d-, f-onemenTel). PacnpeneneHue BIEKTPOHOB MO aTOMHBIM — OpOMTAJISIM.
ONEKTPOHHBIE KOH(UTYPaLlMK aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO EPUOAOB
B OCHOBHOM M BO30Y>KIEHHOM COCTOSTHUM, 3JICKTPOHHBIE KOH(QUIYPALMA UOHOB.
ONEKTPOOTPUIATEIIEHOCTb.

[Teproanuecknii 3akoH U lleproaueckas CUCTEMAa XMMUYECKUX 3JIEMEHTOB
J.H. Menpaeneea. CBsi3b MEPUOAMYECKOrO 3aKOHA M [lepuoaMyuecKoil CHCTEMBI
XUMHYECKAX DJIEMEHTOB C COBPEMEHHOW TEOpUEH  CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX SJIEMEHTOB U 00Pa3yeMbIX MU
OPOCTBIX M CJIOKHBIX BEUICCTB MO TpyNmnaMm MW NEPUOAAM. 3HAUYECHUE
nepuoanyeckoro 3akona /.M. Menneneesa.

XuMuyeckass CBs3b. BHIbl XUMHYECKOH CBS3M. KOBAJICHTHAs, HMOHHAs,
MeTaJmdeckas. MexaHu3mbl 00pa30BaHUsl KOBAJICHTHOW CBsI3U. OOMEHHBIA W
JOHOPHO-AKLCNITOPHBINA. DHEPrUs ¥ ANMHA CBs3U. [10JIIPHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOH CBsi3u. KparHeie cBsi3u. Bopopoanas CBs3b.
MexMONEKYIIPHBIC B3AUMOICHCTBHSI.

BajieHTHOCT, ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUYECKUM CTPOECHUEM (HA MPUMEPE COCTUHEHUIA
3JIEMEHTOB BTOPOTO NMEPHO/IA).

[IpencraBneHre 0 KOMIIEKCHBIX COeTMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMIUIEKCOOOpAa30BaTellb, JIATAHABL. 3HAYCHHE KOMIUICKCHBIX COCOMHCHUM.
[ToHsiTHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJSIpHOTO M HEMOJICKYJSIPHOTO — CTPOCHHs.  Twumbl
KPUCTAIMYECKHUX PEIIETOK (CTPYKTYP) M CBOMCTBA BELICCTB.

[Tonsitue o mucnepeHbix cucreMax. MictuHHeie pactBopsl. [Ipeacrasinenue o
KOJUTOMIHBIX pacTBopax. CrnocoObl BBIPRKCHHS KOHLICHTPALMKA PAcTBOPOB:
MaccoBasi 10Jisl BEIIECTBA B PACTBOPE, MOJISIPHAs KOHLICHTpauus. HackllieHHbIE 1
HEHACBILICHHBIE PACTBOPBI, PACTBOPUMOCTh. KpUCTAIIOruaparsl.



Knaccuukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. TpPUBHAIIBHBIE
HA3BaHUS OTAECIBHBIX MTPEACTABUTENCH HEOPTaHUUECKUX BEILECTB.

Knaccuukanms XuMUYECKUX PEaKlMii B HEOPraHMYECKOH W OpPraHu4eCcKon
XUMUHU. 3aKOH COXPAHEHUS MACChHI BEIIECTB, 3aKOH COXPAHEHHUs W MPEBPALLECHUS
SHEPruM MPU XUMHAYECKUX peakuusx. TennoBbie 3PPEKThl XUMUUECCKIX PEAKLIMIA.
TEepPMOXMMUYECKHAE YPABHEHUSI.

CKOpOCTh XMMHYECKOH PeaKlMu, €€ 3aBUCUMOCTh OT Pa3iM4YHbIX (PaKTOPOB.
['oMoreHHbBIe ¥ rETEPOTEHHBIE peakiuy. KaTain3 1 KaTaau3aTopsl.

OOpatumble 1 HEOOPATUMBIE PEAKIMU. XUMUYECKOE paBHOBecHe. KOoHCTaHTa
XUMUYECKOTO paBHOBECUsA. DAKTOPBI, BIMSAIOIIME HA TOJIOKEHHE XUMHUYECKOTO
PaBHOBECHUS: TEMIIEPATYPA, NABJICHUE U KOHLEHTPALMH BEILECTB, YUYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

OnekTponuTAyeckas auccoumanus. CuiibHble W caa0ble  3JIEKTPOJIUTHL
Crenenp pucconmanuu. Cpena BOAHBIX PAaCTBOPOB. KUCIIOTHAs, HEWTpasibHas,
uienoyHas. Bomopoanwiii mokazarens (pH) pactBopa. ['maponus coneii. Peaknum
MOHHOTO OOMEHA.

OKHCIIUTENBHO-BOCCTAHOBUATEINIBHBIE  peakumud.  CTENEHb  OKUCIICHMS.
OxkucimTens ¥ BOCCTAHOBUTEN. [IpomlECCHl OKHUCIEHUS W BOCCTAHOBJICHMS.
BaxHelnme OKHCIUTENMM W BOCCTAHOBUTENW. METOH 3IEKTPOHHOro OanaHca.
DJEKTPOJIA3 PaCTBOPOB U PACIIIABOB BELLIECTB.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
Pa3NoKEHHUE TMEPOKCHMAA BOAOPOJA B MPUCYTCTBUM KATAIA3aTOpPA, MOJEIH
KPUCTAUIMYECKHUX PEIIETOK, MPOBEACHUE PEAKIIMA HOHHOTO OOMEHA, ONPEACIICHUE
Cpenbl PAacTBOPOB C TOMOLIBI) HMHIMKATOPOB, M3YUYECHHE BIIASHUS PA3NHMYHBIX
(aKTOpOB HAa CKOPOCTh XMMHYECKOH pEaKUMd M TOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

Heoprannuyeckasi Xumusl.

[Tonoxxenue HeMmetaioB B [IepHOAMYECKO  CUCTEME  XMMHUYECKHX
anemeHToB J[ .M. MenneneeBa 1 0COOCHHOCTH CTPOCHUs MX aroMoB. dusnueckue
CBOICTBA HEMETAIOB. AJIJIOTPONHS HEMETAUIOB (HA MPUMEPE KUCIOPOAA, CEPHI,
(dbocdopa u yrieposa).

Bonopon. Tlonydyenue, (GU3HUYECKUE W XUMWUYECKHE CBOMCTBA. PEAKIMM C
METa/NIAMM WM HEMETAJUIAaMHM, BOCCTAHOBMUTENIBHBIE  CBOMCTBA. | MApPWIBL
TOIUIMBHBIE JIIEMEHTBHI.

["amorensl. Haxosknenue B mpupoje, cnocoObl MONyYEHUs, (PU3NUYECKUE U
XUMUYECKUE CBOMCTBA. | aIOr€HOBOAOPOABI. BaKHEHIIME KACTOPOACOAEPKALLINAE
COCIMHEHMSI TAIIOTEHOB. JIabopaTOpHBIE U MPOMBILUICHHBIE CIIOCOOBI MOMYUYEHUS
raJIoreHoB. [ [puMEHEHNE TAION€HOB U UX COCIMHEHUN.



Kucnopon, o30H. JlabopaTtopHble M MPOMBIIIJIEHHBIE CHOCOOBI MOJyYEHUS
kuciopoaa. duU3MUECKUe U XUMUUECKUE CBOMCTBA M MPUMEHEHUE KUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUIBL.

Cepa. HaxoxneHue B mOpupoae, cmnocoObl MOJYYCHUS, (PU3UUYECKUE W
xumudeckue cpoiictBa. CepoBomopona, cynbguabl. Oxcun cepoi(I1V), okcua
cepbl(VI). CepHucras u cepHas KHCIOTBI U HX COJU. OCOOEHHOCTH CBOWCTB
CcepHOM KUCITOTHL. [IpuMeEHeHne cephl U €€ COETUHEHNH.

Azor. Haxoknenue B mpupoae, CnocoObl TOMy4YEHUs, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUIBL. OKCUIBI a30Ta. A30TUCTas U a30THAS
KHACTOTBI ¥ UX oM. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL [IpuMeHeHrE a30Ta
U €r0 COCAMHECHUN. A30THBIE YIOOPEHHSI.

®docdop. Haxoxnenwe B npupojie, cnocoObl MOMy4YEHUs, (PU3UMUECCKUE U
xumudeckue cBoiictBa. Dochuast u gochun. Okcuasl pocdopa, gocdopHas
kuciota u €€ conu. [lpumenenue ¢ochopa u ero coeauHeHud. DochopHbIe
yA0OPEHHUS.

Yriepoa, HaxoXACHWE B NOpupojae. AJUIOTPONHBIE  MOJU(DUKAINY.
duznuecKkue M XMMHUYECKME CBOMCTBA MPOCTHIX BELIECTB, OOPA30BAHHBIX
yraepoaoMm. Okcua yrepona(ll), oxeun yranepona(IV), yronbHas kuciora u €€
conu. AKTUBUPOBAHHBIM yroiib, aacopOuus. Dysuiepensl, rpadeH, yriepoaHbie
HAHOTPYOKkH. [IpuMeHeHne MPOCTHIX BEUIECTB, 0OPA30BAHHBIX YITIEPOAOM, U €r0
COCIMHCHUM.

Kpemuuii. Haxoxxaenue B mpupoje, CHOCOObl MOMy4YeHHs, (PU3MUYECKUE U
xuMuyeckue cBoiictBa. Okcupa kpemHus(1V), kpemHHEBas KHUCIOTa, CUJIMKATHI.
[TpuMeHeHE KpEMHUS U €ro coeMHEeHui. CTEKIT0, €ro MOyYEHUE, BUIbI CTEKIIA.

[Tonosxenune MetaiioB B [lepHoaruecKoil CUCTEME XMMHUECKUX SJIEMEHTOB.
OcOOCHHOCTH CTPOCHHUS DJIEKTPOHHBIX O000JIOYEK aTOMOB MeTayioB. OO0ume
¢uznueckue cBoiicTBa MeTa/UIoB. [IpUMEHEHHE METAJIOB B OBITY M TEXHUKE.
CrnaBsl METAIIOB.

DJEKTPOXUMUYECKUH Pl HanpsbkeHuid  metaiyioB.  OOmme  cnocoObl

NOJTyYEH U METAJIJIOB: THIPOMETAILTYPIHys, NUPOMETAIITYPIHUs,
anekrpoMeTatyprus. [loHsarne o koppo3um metauioB. CrnocoObl 3aIUTHL OT
KOPPO3UH.

OOwast xapaktepuctuka MeTanoB IA-rpynmsl [lepuonnyeckoil cucTemsl
XUMHYECKAX JJIEMEHTOB. Harpuii uw kammii: mnonydyeHume, (Qu3MUeckue u
XUMHAYECKUE CBOMCTBA, IPUMEHEHUE NIPOCTHIX BEILECTB U UX COCANHEHUI.

OOwas xapakreprictuka MetauioB I[A-rpynnel [lepuoaudeckoil cucTembl
XUMHYECKAX OJJIEMEHTOB. MarHuii W KalbUui: MNOJNyYeHUe, (PU3HYECKHE U
XUMHAYECKHUE CBOMCTBA, NPUMEHEHWE IMPOCTHIX BEIIECTB W KX COCHUHEHUH.
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.



AJIOMUHUN: ONTyYeHHE, PU3NUECKUE U XUMHYECKHE CBOWCTBA, MPUMEHEHHE
OPOCTOr0 BEIIECTBA M €ro COCIMHEHW. AMQOTEpPHBIE CBOICTBA OKCHIA M
TUAPOKCUIA AITFOMUHUS, THIPOKCOKOMIUIEKCHI AJTFOMUHUS.

OOwmast xapakTepuCTHKa METAIOB N000YHBIX noarpynn (b-rpymm)
[TeproaMUECKON CUCTEMBI XUMHYECKUX AIEMEHTOB.

OU3NYECKHE U XMMUAYECKHE CBOMCTBA XpPOMA M €ro CoOeAMHEHU. OKCUIBl U
ruapokcuabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarel U OUXpOMATHI, HX
OKHUCJIUTENIbHBIE CBOMCTBA. [[0JlyueHrE U IPUMEHEHHE XPOMA.

OuU3NYeCKe W XUMHUYECKHE CBOMCTBA MapraHua W €ro COCIUHCHUM.
Baxneiinme coenunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) w
mapranua( VII). [lepmanranar kanusi, €ro OKMCIMTENBHBIE CBOWCTBA.

OU3NYECKHE U XMMUYECKHAE CBOMCTBA JKEIe3a U €ro CoOeNMHEHUH. OKCHIbI,
ruapokcuanl U conu sxeneza(ll) u xenesa(lll). [TonyueHne u npuMEeHEHHE Kene3a
M €r0 CIUIABOB.

OU3NYECKHE U XMMAYECKHE CBOMCTBA MEIU U €€ coequHeHuil. [lonyuenue u
NPUMEHEHUE MEIU U €€ COCIMHEHUM.

[mHk: nonyuyeHwe, (U3NYECKUE M XHUMHYECKHME CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCUJIA U TUAPOKCHIA IMHKA, TMAPOKCOKOMIUIEKCH LMHKA. [IpuMeHeHne
IUHKA U €r0 COCIUHCHUM.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
U3ydeHUe 0OpaslloB HEMETAJIJIOB, FOPEHHE cepbl, gocdopa, keie3a, MarHus B
KHCIIOPOJE, W3YYECHHE KOJUIEKIMM «MeTauibl M CIUIaBbl», B3aMMOJECHCTBHE
HICJTIOYHBIX U IIEJIOYHO3EMENBHBIX METAJUIOB € BOJON (BO3MOXKHO MCIOJB30BAHUE
BUJICOMATEPHATIOB), B3aUMOJCHCTBHAE LIMHKA W JKEJe3a C PacTBOpaMU KHUCIOT U
LIEJIOYEH, KAYECTBEHHBIE PEAKIIMHA HA HEOPTaHUYECKUE AHUOHBI, KATHOH BOJOPOJA
M KATHMOHbl METAUIOB, B3aUMOJCUCTBUE THAPOKCUIAOB AIKOMWHHS M LHMHKA C
pacTBOpPaMH KMCJIOT U WLICJIOYEH, PEIIEHUE DKCIEPUMEHTAIBHBIX 331a4 M0 TeMam
«[anorenbry, «Cepa U €€ cOeaMHEHHSD», «A30T U (Pochop M MX COCAMHCHHS,
«MeTannel MIaBHBIX TOATPYNIY, «MeTamibl MOOOYHBIX MOATPYII.

XUMHS H KU3Hb.

Pone xumun B 00€CnieYeHNH yCTOWUYMBOTO Pa3BUTHS YenoBedecTBa. [loHsaTHE
O HAY4YHbIX METOJAX I[IO3HAHWS W METOAOJOTMMA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NPUHLKIIBI OPraHUu3aliil XUMUYECKOTO MTPOU3BOACTBA. [ [POMBINIIIEHHBIE
CHocoObI MOMYYCHHs BAKHEHIIMX BEIICCTB (HA MPUMEPE MPOM3BOJACTBA aMMHAKA,
CEPHOM KMCHOTHL, MeTaHoJa). [IpoMbInUIeHHBIE CIOCOOBI MOTYYEHUST METAIIJIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAKOWIEH CPEAbl U €ro IMOCIEACTBUS.
Ponb xumun B 00€CTICUEHUHN SHEPTETUYECKON OE30MACHOCTH.

XuMussT W 3A0pOBbE 4elioBeKa. JlekapcTBeHHbIe cpenctBa. [Ipasuna
MCITOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB. Ponbe XUMKUK B Pa3BUTUU MEIULUHBIL.



XWMUsl TUIIW. OCHOBHBIE KOMIIOHEHTHI, NMUILEBbIE 100aBKU. Ponb xumun B
00eCnEYeHNN NUILEBOH O€30MaCHOCTH.

Kocmernueckne w mapgromepHeie cpeactBa. beitoBas xumus. [lpaBuna
0€30MacHOr0 MCMOJNIB30BAHUS TPENAparoB OBITOBOW XUMHHM B TOBCEIHEBHOM
JKU3HH.

XuMUsL B CTPOMTENIbCTBE. BAKHEHIINE CTPOUTENBHBIE MAaTepralibl (LIEMEHT,
OETOH).

XuMUs B CENBCKOM X03siicTBe. OPraHUYeCKUE U MUHEPAJIBHBIE YIOOPEHUS.

CoOBpeMEHHBIE KOHCTPYKIIMOHHBIE MATEPUalbl, KPACKH, CTEKIIO, KEPAMHKA.
Marepuais! U1 SIEKTPOHUKHA. HaHOTEXHOIOTHH.

Pacu€THbie 3anauu.

Pacuétsl: Maccel BemiecTBa Wwin 00bEMA ra3oB MO U3BECTHOMY KOJHMYECTBY
BELIECTBA, Macce WM O0BEMY OJHOIO M3 YYaCTBYIOUIMX B PEAKUMU BELICCTB,
Macchl (00BEMA, KOMMYECTBA BEHIECTBA) MPOAYKTOB PEAKIMM, €CJIA OJHO W3
BEUICCTB MMEET MPUMECH, Macchl (00bEMA, KOMMYECTBA BEIIECTBA) MPOAYKTa
peakumu, €cClii OJHO M3 BEUIECTB JAHO B BHJAE pPacTBOpPA C ONPEACIIEHHON
MacCOBOM JOJIEA PACTBOPEHHOIO BEIIECTBA, MACCOBOW [OJM W MOJISIPHOM
KOHLICHTPAlMy BELIECTBA B PACTBOPE, AOJAM BBbIXOJAA MNPOAYKTA PEaKUMU OT
TEOPETHUYECKU BO3MOKHOTO.

MeKnpeIMeTHBIE CBA3H.

Peannzanuss MEXNOpPEIMETHBIX  CBSI3¢H MpW  HM3ydyeHUM OoOWed u
HEOPraHWYeCKO XuMHUM B 11 Kjacce OCyLIECTBISIETCS YEPE3 UCIONB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MMOHATHI, TaK W MOHATHIA, TPUHSITHIX B OTACIBHBIX
MPEAMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOwmme ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBJICHUE, HAYYHBIA (DaKT, TUIOTE3A,
TEOpUsl, 3aKOH, aHAJIM3, CUHTE3, KIacCH(PUKALMS, MEPUOJIUYHOCTh, HAOIIOIEHUE,
WU3MEPEHHUE, IKCIIEPUMEHT, MOJIEIb, MOJETUPOBAHME.

®u3nka: Marepusi, MHUKPOMHUP, MAaKPOMHUP, arOM, DOJIEKTPOH, IPOTOH,
HEHUTPOH, MOH, U30TOMBI, PAJAMOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUUYECKUI YPOBEHD,
BEUIECTBO, TEJO, OOBEM, arperaTHOE COCTOSHUE BELIECTBA, WACAJIbHBIN ras,
(pU3NYECKUE BEIIMUNHBI, €IMHULBI U3MEPEHUS, CKOPOCTb, SJHEPTHSI, MaCCa.

buosnorus: kneTka, opraHu3M, sKkocucTema, ouocdepa, MeTadboanu3M, MaKkpo-
Y MHAKPOJJIEMEHTHBI, OCTIK!, KUPBI, YTTIEBOABI, HYKICHHOBBIE KHCIIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPrUU B SKOCUCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMACMBIE, TOTIJIMBO,
PECYPCHL.

TEeXHONMOTUsA: XMMUAYECKAS MPOMBILIIEHHOCTb, METALUTYPrusi, CTPOUTEIBHBIC
MaTepUallbl, CEIIbCKOXO3AWCTBEHHOE MPOU3BOACTBO, NMUIIEBAs TPOMBIILICHHOCTD,
(apManeBTHUECKAS MTPOMBILIEHHOCTb, MTPOU3BOICTBO KOCMETHYECKHAX



NpenaparoB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEPUAIOB, JJIEKTPOHHAS
MPOMBILIEHHOCTh, HAHOTEXHOJIOTUH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XUMHWHU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

B cooTBeTcTBHM € CUCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpPEAMETA «XWUMHUS» HA YPOBHE CPEIHErO
o0mero 0o0pa3oBaHMsl BBIICICHBI  CICAYIOMIME COCTABJISIFOIIME. OCO3HAHUE
OOyYarOUIMMUCS POCCUMCKON T'PaKIAHCKOW MACHTHYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOMPEACIICHUIO, HATMYME MOTUBALUN K
OOy4YEHUIO, TOTOBHOCTb M CIIOCOOHOCTh OOYYAKOIIMUXCS PYKOBOJICTBOBATHCS
OPUHATBIMM B OOLIECTBE TNpaBUJIAMHU M HOPMaMHu TIOBEICHUS, HAIM4UE
PABOCO3HAHUS, SKOJIOTUYECKON KYIBTYPBI, CTIOCOOHOCTh CTABUTH LIEH U CTPOUTH
YKU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE ~ PE3YJIbTAThl OCBOCHMS MPEAMETa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh OTBITA [O3HABATEILHOM W MPAKTHYECKON JEATEIBHOCTH
o0yyaromuxcst B MPOLECce pealn3aniu 00pa3oBaTeIbHON ACSITETbHOCTH.

JIMYHOCTHBIE ~ pPE3yNbTATBl OCBOCHMS MNpeaAMeTa «XUMHS»  OTPAKAKOT
C()OPMUPOBAHHOCTh OTBITA [O3HABATEILHOM W MPAKTHYECKON JEATEIBHOCTH
oOy4Yaronmxcsi B MPOLECCe peanu3anud 00pa3oBaTeIbHONW JEATECILHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUs 00YYAOIIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEHH,
YB)KCHHS K 3aKOHY M MPABONOPSAIKY;

OPEJICTABICHUAS O COLMAJIBHBIX HOPMAax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TFOTOBHOCTM K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHHAU
YUEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TO3HABATENILHBIX 3a7a4, BBIMOJTHCHUN
XUMHYECKHAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPHUHMMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
apryMEHThI IPYTUX NP aHAIHM3€E PAa3IMYHbIX BUIOB YUEOHOM NEATENBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

LEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMUH,

YBOKCHHsI K MPOLIECCY TBOPYECTBA B OONACTH TEOPUM W TMPAKTUUYECKOTO
NPUJIOKEHUST XWUMHH, OCO3HAHMS TOrO, 4YTO JAaHHBIE HAYKH €CTh PE3yJIbTar
JUIATENBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  OSKCIECPUMEHTAJIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U TPAKTUKOB,



MHTEPECA M TMO3HABATEIBHBIX MOTHMBOB B TOJNYYEHWH M MOCIEIYIOMIEM
aHasM3e MHQMOpPMALMK O MEPEAOBBIX NTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHWBATh CUTYAllMH, CBI3aHHBIC C XUMUYECKUMHU SIBJICHHUSMH,
Y IPUHHAMATH OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI B IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE W TOCTYNKH CBOMX TOBAPHILECH C
NO3ULMI HPABCTBEHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS TMOCIIEICTBUI
NOCTYIKOB,

4) popMupoBaHuS KyJbTYPBbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOoBOro MW 0Oe30macHOro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PM3MUYECKOMY W
NCUXUYECKOMY 3I0POBBIO;

coOtoficHUs TpaBuil O€30MacHOro oOpalieHusi C BEUIECTBAMU B OBITY,
[TIOBCEAHEBHOM JKU3HHU, B TPYIOBOUN AEATEIILHOCTH,

NOHAMAHWS UEHHOCTM TPaBHJ WHAWBHIYAJILHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYCK (yHOTPeOIEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

S) Tpy10BOro BOCIMTAHUS:

KOMMYHUKAaTUBHOH  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATENBCKOM
JESATEIbHOCTH, OOMIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYyrHX BUAAX
JESATEbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYacTHE€ B PCIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJ1acca, IIKOJIbI),

MHTEPECA K MPAKTHYECKOMY M3YUYECHHIO MPOQECCHI Pa3NMYHOTO pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JIFOAAM TPYyJIa U pe3ysbTaraM TPYAOBO# AEATENBHOCTH;

TFOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBHAYAJIbHON TPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun u peanu3anud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENH K XMMHUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3K0JIOTHYECKOTr0 BOCIIUTAHUS :

SKOJIOTHYECKH LENeCO00Pa3HOro OTHOIIEHUS K MPUPOAE KAK HCTOYHHKY
CYLLECTBOBAHMS KM3HU HA 3EMJIE,

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX NPOOIEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM W COLIMATBHON CPEIbI,



OCO3HAHMS HEOOXOJUMOCTH UCIOJIb30BAHUS JOCTHKEHUH XUMHH IS
PELIECHNS BOIIPOCOB PALHOHATIBHOTO IIPAPOIOIIOIBE30BAHNS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIAIIMX BpPed OKPYKAFOLIEH
NPUPOAHON CpEeaEe, YMEHHsS MPOTHO3UPOBATH HEOJArOMPHUSATHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS HPEANPUHAMAEMBIX IEUCTBUI U IPEAOTBPALIATE WX,

HAINYHUS PA3BUTOr0 YKOJIOTMYECKOTO MBINUIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
OIIBITA JNEATEBHOCTH SKOJIOTHYECKON HaNPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATHCS MMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
MPAKTUKE, CIHOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJCOJOTUU
xemopoouu,

7) UEHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY VPOBHIO Pa3BUTHUS
HAyKW U OOIIECTBEHHON MPAKTUKH,

MOHUMAHUsl CHCHU(PUKA XWMHUHA KaK HAyKH, OCO3HaHWs €& POl B
(OpPMHUPOBAHUU PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS, CO3J@HUM [EJOCTHOTO
NPEICTABICHUS 00 OKPYXaroUIeM MUPE KaK O €IUHCTBE MPUPOJBI U YETOBEKA, B
MO3HAHWW MPUPOJHBIX 3aKOHOMEPHOCTEM W peuIeHUWU MPOOJEM COXPAHCHUS
MIPAPOTHOTO PAaBHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYMMOCTH XWMHH JJIi  COBPEMEHHOM
UUBAIM3AIAA. B €€ TYMAHUCTHYECKOW HAMPABICHHOCTH W BAKHOM POJHA B
CO37aHUM HOBOW 0a3bl MaTCPUAILHON KYJIBTYPbl, B PEIICHUU TJIOOATBHBIX
npo0JeM YCTOWYMBOIO PA3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 3KOJIOTMYECKOM O€30MacHOCTH, B PA3BUTUHA MEIUIIMHBI, 00ECIECUEHUN
YCIIOBHI YCHEMIHOTO TPYAA U 3KOJOTUYECKH KOM(POPTHON JKU3HU KaXKIOTO YeHA
0011IeCTBA,

€CTECTBEHHO-HAYYHONU TI'PAMOTHOCTH. TIOHUMAHUS CYIIHOCTA METOJIO0B
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJTyYacMbI€ 3HAHUS JJIs aHAIN3a U OOBICHEHUS SIBJICHUH OKPY>KarOIIero Mupa 1
MPOUCXOISIINX B HEM U3MECHECHUIA, YMEHUS JieJIaTh 00O0CHOBAHHBIE 3aKTFHOUYCHUS Ha
OCHOBE HayuyHbIX (DAKTOB W HMEIOUIMXCS JAHHBIX C LENbI0 MOJYyUYCHHUS
JIOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTH CAMOCTOSTENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS IS
pelIeHUs MPOOJIEM B PEAIBHBIX KM3HEHHBIX CUTYaIUsIX;

MHTEpPECA K TO3HAHUIO, UCCIIEI0BATEIBCKON AEATENBHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30oBaHUID W
caMmo00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHWUH [0 XWUMUU B
COOTBETCTBHUHM C KU3HECHHBIMU MOTPEOHOCTIAMH,

MHTEPECa K 0COOCHHOCTSM TPyJa B Pa3IMUHbIX cepax MpodhecCHOHATBHON
JEATENIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIbTaThl OCBOEHUS MPOTrPAMMBI [0 XMMHUK HA YPOBHE
cpenHero o01ero o0pa3oBaHus BKIOYAKOT:

3HaUMMble g (OPMHPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIACUMIUITMHAPHBIEC (MEKIPEAMETHbIC) OOLICHAYYHBIE TIOHATHS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa W CHCUM(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBJICHUE,
IPOLECC, CHCTEMA, HAYYHBIA (PAKT, MPUHLMI, THIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOPUsl, UCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIC YUCOHBbIC NEHCTBUsL (NIO3HABATENIbHBIE, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (YHKLMOHATIBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMN O0YYarOMIUXCS,
CHOCOOHOCTB oOyyaromuxcst M CIOJIb30BATh OCBOCHHBIC

MEXIACUMIUIMHAPHBIC, MUPOBO33PCHUYECKUE 3HAHHUS M YHHUBEPCAIBHBIE yUCOHBIE
JEUCTBUS B ITIO3HABATEIILHON W COLUATIBHON ITPAKTHKE.

MeranpeaMeTHBIE PE3YAbTATBl  OTPAKAOT OBJIAJICHUE VHUBEPCAIBHBIMHU
Y4€OHBIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMM W PErYJISTUBHBIMA
JEUCTBUASIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC YUeOHbIC JeliCTBUS

1) 6a3oBbIe JOrHYECKUE ACHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMmarpuBarh €€ BCECTOPOHHE,

ONPEACTATh LENH JACATETBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITETBHOCTH C IOCTABJICHHBIMU LEIISIMU,

UCMOJb30BaTh MPHA OCBOCHWM 3HAHWH NPHEMBI JIOTUYECKOTO MBILUICHUS:
BBIICTISATE XAPAKTCPHBIC MPU3HAKK MOHITHNA M yCTAHABIMBATH WX B3aUMOCBSI3b,
MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS U1 OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAHUS M KPUTEPUM JUIS KIaCCH(PUKANMM BEIIECTB W
XAMWYECKUX PEAKLINI,

YCTAHABIMBATh MPUYMHHO-CIECACTBEHHBIE CBS3M MEXIY HM3y4YacMbIMH
SIBIICHUSIMM,

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTWM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEYMS B PACCMATPHUBACMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUCHMS,

OPUMEHATH B MPOLIECCE MO3HAHUS HMCIOJIB3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEH, MPEOOPA3OBBIBATH MOJCTBHBIC TPEIACTABICHHS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHUYeCKas (HOpPMysia, YpPABHEHHUE XUMWUYECCKOMN



pPEAKIMN — MPH PEIICHUM Y4YEOHBIX MO3HABATENBHBIX W MPAKTUYECCKUX 3ajad,
NPUMEHATh HA3BAHHBIE MOJACIBHBIC MPEACTABICHUS ISl BBISIBICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMBbIX BEIICCTB U XMMHUYECKHAX PEAKLIUAN.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJICTh OCHOBAMM METOJOB HAYYHOIO TO3HAHMSI BEHIECTB M XUMHUYECKUX
peaKuii;

(opMyTUPOBATh LENH U 33]1a4H UCCIIEN0BAHUS, HCIIONIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
NO3HAHWS W OCHOBBI Uil (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKIACHHUIA;

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUYECHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro Pe3ysbTar, (OpMyIupOBaATH
0000IIEHHS W BBIBOABI OTHOCUTENBHO TOCTOBEPHOCTH PE3YJILTATOB HCCIIEA0BAHUS,
COCTaBJATh OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOOpETaTh ONBIT YYEHWYECKOW HWCCIENOBATENIbCKOW W MPOEKTHOM
JESATEILHOCTHA, TPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIEHOMY
NOWCKY METOJOB PELICHUS NPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3TUYHbIX
METOJI0B IMO3HAHUS.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JMYHBIX HCTOYHWMKAX WH(poOpManmum (HAy4HO-
NOMYJISIpHAs JTUTEpaTypa XHMHUYECKOTO COJEP)KAHWS, CIOPABOYHBIC IMOCOOMS,
pecypebl MIHTepHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB U (QOpM
NPEICTaBICHHAS, KPUTHYECKH OLICHUBATH eé JOCTOBEPHOCTB U
HENPOTUBOPEUYHBOCTB,

(opMynMpoOBaTh 3a0POChl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE U
orOope wHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3a1ay
ONpeACICHHOTO TUIIA,

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBHYKD  (OPMY  MPEACTABIICHUS
uH(popManuu (Cxembl, TpaduKh, AMarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE),

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CpeACTBA mnpu padoTe ¢
XUMHYECKOH MHPOpMaLMEl: NPUMEHATh MEXNPEAMETHbIE ((PHU3MYECKHEe W
MaTEMATHYECKHE) 3HAKA U CUMBOJIBL, (POPMYJIbI, a0OPEBAATY PbI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIE IeHCTBHS:



3a/1aBaTh BONPOCHI MO CYIECTBY 00CY>KIaeMOit TEMBI B X0/ MajIora U/uin
JMCKYCCHH, BBICKA3bIBATh UJIEH, (JOPMYTUPOBATH CBOM MPEAIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS TIPEUTOKEHHOM 33124,

BBICTyIIaTh C TPE3CHTAIMEH Pe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSTENILHO MJTH COBMECTHO CO CBEPCTHUKAMM MPH BHITIOTHCHUN
XUMHYECKOTO SKCICPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajan3alui yueOHOro mpoekTa, U (GopMyaupoBaTh BHIBOIBI
Mo pe3yjibTaraM MPOBEACHHBIX MCCIEAOBAHWN MyTEM COTJIacOBaHUs TO3MIWN B
X0J1¢ 00CYKACHUSI 1 OOMEHA MHCHUSIMU.

PeryasiTuBHbBIC YHUBEpPCAJIbHbIE Y4eOHbIC ICHCTBHS:

CaMOCTOSITENIBHO TIJIAHUPOBATHE W OCYIIECTBIJIATH CBOK) TO3HABATEIIBHYIO
NESATENBHOCTD, ONpEneNds €€ LEeNM W 3a1a4d, KOHTPOJIMPOBATE M MO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJIFOPUTM  ACHCTBHNA TMpPHU
BBITIOJITHCHUHA YYE€OHBIX M MCCICAOBATEIbCKMX 3a7a4, BHIOMparh HamOomee
3¢ peKkTHBHBIA C€MOCOO WX pEHICHHS C YYETOM [MOJIYYCHHS HOBBIX 3HAHWNA O
BEUICCTBAX U XUMUYECCKUX PEAKIUSX;

OCYILLIECTBIIATh CAMOKOHTPOJIb JIEATEIbHOCTH HA OCHOBE cCamMoaHaliv3a |
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHI

[TpeaMeTHbIE Pe3yabTaThl OCBOCHMS MTPOrPaMMBbl IO XUMHUHW Ha YryOa&EHHOM
YPOBHE Ha YPOBHE CPEIHEro oOmiero oOpa3oBaHUs BKIKOYAKOT CHEHU(UUYECKUE
JUTs y4eOHOTO MpeaMeTa « XUMHUs»y HaydHbIC 3HaHUS, YMEHUS U CIIOCOObI IeHCTBU
M0 OCBOCHHUIO, MHTEPIPETAIMU U MPeoOpa3oBaHUIO 3HAHWMN, BUBI ACATCILHOCTH
MO TMOJYYCHUIO HOBOTO 3HAHMS M MPUMEHEHWIO 3HAHWW B Pa3IMYHBIX YUCOHBIX
CUTYaIUAX, a TAK)KE B PeaTbHBIX JKM3HEHHBIX CUTYAIUAX, CBA3aHHBIX C XUMHEH. B
nporpaMMmMe MO0 XUMHUHU TPEIMETHBIE Pe3YyJbTaThl MPEACTABICHBI 1O Tojam
U3yYCHUS.

10 KUIIACC

[IpenMeTHBIE pE3YJIBTATBI  OCBOCHUS Kypca «OpraHvveckas XAMUs
OTPaXKaroT:

c(hOPMUPOBAHHOCTL MPEACTABICHUI: O MECT€ M 3HAYCHUHM OPraHUYeCKOM
XUMUU B CUCTEME €CTECTBCHHBIX HAYK M €€ PO B 00ECHNEUYEHUH YCTOWYMBOTO
Pa3BUTHSI YEJOBEYECTBA B PEIICHUM MPOOJIEM SKOJOTUUYECKON, SHEPrETUYECKON 1



NUIICBOM O€30MaCHOCTH, B PAa3BUTHHA MEIWLMHBI, CO3JAHUH HOBBIX MATECPHAJIOB,
HOBBIX WUCTOYHUKOB SHEPIUH, B obecneyeHnn PALMOHATBHOTO
OPUPOIONOIB30BAHUS, B (POPMUPOBAHUM MUPOBO33PEHUS M OOWIECH KyJIBTYpPbI
YeJIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAHHOIO OTHOLICHUST K CBOEMY
3I0POBBIO U IPUPOIHOM cpene;

BJIAJICHUE  CHUCTEMON  XMMHUYECKHMX  3HAHWA, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAOIINE TOHIATHS — XUMUYECKUI 3JIEMEHT, aTOM, PO U SJICKTPOHHAS
oOoyouka aroma, S-, p-, d-aTOMHbIE OpPOWTAIA, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMS aToma, TUOpuAM3anvs aTOMHBIX OpOWTajeii, WOH, MOJICKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKast CBS3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHBINA 00BEM, YIJIEPOJHBINA CKENET, PyHKIMOHAIbHAS
Ipynna, paadkaig, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKPAIIEHHBIC,
CKEJIETHBIE), M30MEPHUSl CTPYKTYpPHas M MPOCTPAHCTBEHHAs (r€OMETPUYECKA,
ONTUYECKAs), W3OMEPBI, TOMOJIOTMYECKWWA PsA, TOMOJIOTH, YTIJIEBOJAOPOMIBI,
KHACTIOPOZI- M a30TCOACPKAIIME OPraHUYECKUE COCIUHEHHSI, MOHOMED, TMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPDHBIE COCAWHEHUS, TEOPUHM, 3aKOHBI
(mepuommyecknii 3akoH J[. M. MenneneeBa, T€OpUs CTPOCHUS OPraHMYECKUAX
BeniecTB A. M. ByTnepoBa, 3aKOH COXPAHEHHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS
W TPEBPALICHUS DHEPrUM NOPA XUMUYECKMX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECCKUI SI3bIK XUMHUHM, MUPOBO33PEHUCCKHE 3HAHUS, JICXKAIIME B OCHOBE
NOHAMAHWS TPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBICHUI, MPEACTABICHUS
0 MEXaHU3MAX XUMHYECKHX PpEaKUWi, TEPMOAMHAMHYECKAX W KHHETHYECKUX
3aKOHOMEPHOCTSX MX MPOTEKAHMs, O B3AUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB
B MOJIEKYJIaX (MHAYKTUBHBIA U Me30MepHBIA 3(hdekTsl, opueHTanTsl [ u 1 pona);
(haKTOIOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBE, MOJYYEHWHM M OE30MACHOM
UCMOJb30BAHNN BAKHEHUIINX OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOHN
NESATEIbHOCTA ~ YEJIOBEKa, OOIMX  HAyYHBIX  MPUHOMNAX  XHUMHYECKOTO
POM3BOJICTBA (HA MPUMEPE MPOU3BOACTBA METAHOJIA, MEPEPAOOTKH HEPTH);

Cc()OPMUPOBAHHOCTh YMEHMIA: BBISBIATH XAPAKTCPHBIC NMPHU3HAKK TOHSTHH,
YCTAHABIIMBATh MX B3aMMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIINE MOHATUS MPU
OIMCAaHUH COCTaBA, CTPOCHUS U CBOMCTB OPraHNYECKUX COCTUHEHMIA,

c()OPMUPOBAHHOCTh YMEHUIA:

UCIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJIsi COCTABIICHUSI MOJICKYJISIPDHBIX W
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKENIETHBIX) (POPMYI OPraHUYECKUAX
BELICCTB,

COCTaBJISITh YPABHEHUSI XUMHUYECKAX PEAKIMH M PACKPBIBATH UX CYIIHOCTB:
OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMA  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO OajlaHca »dSTUX peakuuil, peakuuii HOHHOTO OOMEHa NyTéEM
COCTaBJIEHUS X TOJHBIX U COKPAIEHHBIX MOHHBIX YPABHECHUH;



W3rOTaBIMBATh MOJIEIH MOJIEKYJl OPraHUYECKUX BEIIECTB Ui WILTIOCTPALAN
WX XUMHAYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS,

c()OPMUPOBAHHOCTh YMCHHUM: YCTAHABIMBATh NPHHAIC)KHOCTh M3YYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY M CTPOCHHIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COCAMHEHWH, JaBaTb MM HA3BaHUs M0 CUCTEMATHYECKOHN
HoMmeHkatype (IUPAC) v npuBoAuTh TPUBUAILHBIC HA3BaHUS JJIs OTICIbHBIX
NPEICTABUTENICH OPraHNYECKUX BEIIECCTB (3TWIIEH, AllCTHJIEH, TOMYOJI, TIHMIIECPUH,
ATWICHIJIMKONb, (EHON, (OpMaNbACTUA, AUETAIBACTH, AUETOH, MYpPaBbHHAs
KHCJIOTA, YKCYCHAsi KUCJIOTa, CTEAPUHOBAsA, OJIEMHOBAS, NAJIBMATUHOBAS KUCIIOTHI,
[JIMIUH, aJJaHWH, ManbTo3a, (PPYKTO3a, aHWIIMH, TWBHHWI, W30MPEH, XJIOPOMPEH,
CTHPOJI U APYTHE),

c()OPMUPOBAHHOCTHL YMEHUS ONPEACIASATh BHJ XUMHYECKOH CBSI3U B
OPraHUYECKUX COEAVHECHMSIX (KOBAJICHTHAS W WOHHAs CBS3b, O- W T-CB3b,
BOJIOPOJIHAS CBSI3b),

c(hOPMUPOBAHHOCTHL YMEHUS MPUMEHSTH MOJIOKECHUSI TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa anst 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEUICCTB OT MX COCTABA U CTPOCHHS,

C()OPMUPOBAHHOCTh ~ YMEHHH  XapakTEpHU30BaThb  COCTaB, CTPOCHUE,
(U3MUECKUE U XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTEICH Pa3IMUHBIX
KJJACCOB OPraHUYECKUX BEIICCTB. AIKAHOB, LUKJIOAIKAHOB, aJIKEHOB, AJKAAUCHOB,
JIKWHOB, apOMAaTHYECKHX YIJIEBOJOPOJAOB, CIHPTOB, AIBJICTHAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX M CJIOXHBIX 3(PUPOB, JKUPOB, HUTPOCOEAUHEHUIN 1
AMUHOB, AMHWHOKHMCIIOT, O€NKOB, YITIEBOAOB (MOHO-, JHW- M MOJMCAXapuaoB),
WUTFOCTPUPOBATh ~ TEHETUYECKYID  CBS3b  MEXAY  HHMM  yYPaBHEHUSIMU
COOTBETCTBYIOIIUX XHMMYECKUX PEAKIUNA € HMCHOJb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOPMUPOBAHHOCThL YMEHMS TOATBEPKIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHON CTOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPaTHOCTH M THUIA KOBAJICHTHOM CBSI3U (G- U M-CBSI3H ), B3AUMHOIO BIIMSIHUS aTOMOB
Y TPYIIIl aTOMOB B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTJIEBOJIOPOAHOTO
Chipbsi  (HE(Th, TPUPOJHBIA Tra3, Yyrojib), CHOOCOOBI €ro nepepadboTKu U
MPAKTUYECKOE MPUMEHEHUE POAYKTOB NepepabOTKHy;

c(hOPMUPOBAHHOCTL BJIAJICHUS CUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METOJAX MO3HAHMs — HAONFOJCHUHN, U3MEPEHUH, MOJACIMPOBAHUM, SKCIEPUMEHTE
(peaqbHOM M MBICJIEHHOM ) U YMEHUSI TPUMEHSTH 3TH 3HAHWUS,

c()OPMUPOBAHHOCTL ~ YMEHHUS  NPUMEHSTh OCHOBHBIE onepanuu
MBICJIUTEJILHON ACATENIBHOCTA — aHajiu3 W CHUHTE3, CpaBHEHHE, 0000LIEHUE,



CUCTEMATU3ALMIO, BBISIBICHUE NMPUYMHHO-CIICICTBEHHBIX CBS3€H — I M3YUYEHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUI,

c()OPMUPOBAHHOCTh YMEHMIA: BBISBJISITH B3aUMOCBSI3b XUMHUYECKAX 3HAHUH C
MOHATUSAMU W TPEICTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0onee OCO3HAHHOIO MOHWUMAHHs CYLIHOCTH MAaTepUAIBHOIO E€OMHCTBA MUPA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHMS MO OPraHUYECKOW XUMHH s OOBICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUH, UMEIOIIMX €CTECTBEHHO-HAYYHYIO TPAPOY;

C()OPMUPOBAHHOCTh YMCHHA. MPOBOJUTH PaACU€Thl MO XUMHUYECKUM
(dopMysiaM M YpaBHEHUSIM XHUMHUYECKUX PEAKLIMN C UCTOIB30BAHUEM (DU3MUYECKUX
BEIMYMH (Macca, OOBEM Tra30B, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOLIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI. PACUETHI MO HAXOXKACHUID XUMHUYECKON
(OpMyJIbl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JOJSIM XHUMHUYECKHUX BJIEMEHTOB,
OPOAYKTAM CrOpPaHMs, MJIOTHOCTH ra3000Pa3HbIX BEIIECTB,

c()OPMUPOBAHHOCTh YMEHHIA: MPOTHO3UPOBATH, AHATU3UPOBATh U OLICHUBAThH
C TMO3WUMHA  DKOJIOTMYECKOH  OE€30MacHOCTH  MOCHEACTBUS ~ OBITOBOH W
MPOU3BOACTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBI3aHHOM ¢ mepepaboTKoi
BEILECTB, UCMOIB30BATh NOJIYYCHHBIC 3HAHUS IS IPUHATHS TPAMOTHBIX PELICHUI
npoOJiEM B CUTYalMsIX, CBSI3AHHBIX C XUMUEI;

c()OPMUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO TUIAHUPOBATh W TPOBOAWTH
XUMHYECKAA 3KCIEPUMEHT (MOJIYYEHHE M M3YYCHUE CBOHCTB OPraHM4eCKHX
BEIIECTB, KAYECTBEHHBIC PEAKUMM VIIIEBOAOPOAOB PA3IMYHBIX KJIACCOB M
KHCIIOPOACOACPIKAIIMX OPraHUYECKUX BEILECTB, PELICHUE SKCIEPUMEHTATBHBIX
3aa4 TO PACMO3HABAHWIO OPraHMYECKHUX BEIIECTB) € COOMIOJECHUEM MPaBUII
Oe3omacHOro oOpalieHust ¢ BEIIECTBAMU W Ja0OPATOPHBIM  000pPYAOBAHHUEM,
(GopMynupoBaTh LENb MCCICIOBAHMS, MPEACTABIATE B PANIMUHONA  Qopme
PE3YJIBTATHI SKCIIEPUMEHTA, AHATM3UPOBATH ¥ OLICHUBATH UX TOCTOBEPHOCTE,

c()OPMUPOBAHHOCTH YMEHHIA:

coOJII01aTh MPaBWJIa SKOJIOTMYECKHU 1EIECO00Pa3HOr0 MOBEACHUS B OBITY W
TPYJOBON JEATEIIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBBbS, OKPYXKAKOLIEH
MPUPOIHON CPEIBI U JOCTHXKEHUS €€ YCTOWUMBOIO PA3BUTHS,

OCO3HABAThb OMNACHOCTb TOKCHMYECKOIO JEHCTBUS HA S>KUMBBIC OPraHU3MBI
ONPEACIEHHBIX OPraHUYECKUX BELIECTB, MOHMUMAs CMbICH nokasarens [1JIK;

aHAJIM3UPOBATh LENECOOOPA3HOCTh MPUMEHEHUS OPraHWYECKUX BEIIECTB B
OPOMBILICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHHS PUCK-TTOJIB3A,

c(hOPMHUPOBAHHOCThL YMEHUWH: OCYIIECCTBIIATh IEJICHANPABICHHbBIA MOUCK
XUMUYECKOH MH(OPMALMU B PA3JIMYHBIX UCTOYHUKAX (HAy4HAas W y4eOHO-HAYYHAS
JUTEpaTypa, CPEeACTBa MacCOBOM nHpopmanun, MHTEPHET U APYTUE), KPUTHYECKA
AHAJIM3UPOBATh XUMUYECKYIO MH(POPMALUIO, IEpepadaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUM C MOCTABJICHHOH yUueOHOU 3a1a4eil.



11 KIIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPAKAIOT:

c(hOPMHUPOBAHHOCTh MPEJACTABJCHUNA. O MaTepUaJbHOM E€IUHCTBE MUpa,
3aKOHOMEPHOCTSX W IMO3HABAEMOCTH SIBJICHWI MPUPOJBLI, O MECTE W 3HAYECHUHU
XUMUU B CUCTEME €CTECTBCHHBIX HAyK M €€ pPoju B 00ECIECUEHUU YCTOMYMBOIO
Pa3BUTHS, B PEIICHUM NPOOJIEM 3KOJOTMYECKON, SHEPreTMUYECKOW M MHILECBOMN
0€30MacHOCTHA, B Pa3BUTUU MEAUIIMHBI, CO3JAaHMM HOBBIX MaTEPHAJIOB, HOBBIX
WUCTOYHUKOB SHEPIHM, B OOECHEYCHUM PAlMOHAIBHOIO MPHUPOJOINOJIB30BAHUS, B
(OpPMHUPOBAHUM MHPOBO33PECHHUS W OOIMICH KYJbTypPbl YEJIOBEKA, a TaKKe
AKOJIOTUYECKA OOOCHOBAHHOIO OTHOIICHHWS K CBOEMY 3J0POBBIO M MPUPOJAHOM
cpenc;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOITOJIATAIOIINE TIOHATHST — XUMWYECKUNA DJIIEMEHT, aroM, SIIPO aroma,
M30TOMBIL, AJICKTPOHHAS 000JI0UKA aroma, s-, p-, d-aToMHbIe OpOUTaIU, OCHOBHOE U
BO30Y)K/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alvs aTOMHBIX OpOWTANCH, WOH,
MOJICKYJIa, BaJIECHTHOCTb, JJICKTPOOTPULATECILHOCTh, CTEMEHb  OKUCJCHUS,
XUMUYECKass CBs3b (KOBAJICHTHAsl, WOHHAS, METAUIMYECKas, BOJOPOIHASN),
KPUCTAUTMYECKAsT PEIIETKA, XUMHUYECKas PEaKIUs, PacTBOP, DJICKTPOJIMTHI,
HEAJICKTPOJUTHL,  AJICKTPOJUTHYECKAs JUCCOLMALIMS, CTEMNECHb JUCCOIMAINN,
BOJOPOJHBIA MOKA3aTeNlb, OKHCIWTENb, BOCCTAHOBHUTENb, TEIJIOBOH 3(PQeKT
XUMUYECKOHN PEAKIIMH, CKOPOCTh XMMUYECKON PEAKIIMKA, XUMUYECKOE PABHOBECHE,
TEOPUM WU 3aKOHBI (TCOPHS DJICKTPOIMTUYECCKOW IUCCONUAIU, TEPHOTUUYECKUNA
3akoH /.M. MeHnaeneeBa, 3aKOH COXPaHEHUs MACChl BELIECTB, 3AKOH COXPAHCHUS U
MPEBPAIICHUAS SHEPTUUA TPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BCIIECTB, 3aKOH JCUCTBYIOIIUX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMUHW, MHPOBO33PECHUYECKHE 3HAHWS, JICKAME B OCHOBE MOHUMAaHUs
OPUYAHHOCTA M CHUCTEMHOCTH  XUMHWYECKUX  SIBJICHWH,  COBPEMECHHBIE
MPEACTABIICHUAS] O CTPOCHWM BEIIECTBA HA ATOMHOM, WOHHO-MOJIEKYJISIPHOM W
HAJMOJICKYJISPHOM  YPOBHSX, MPEACTABJACHUS O MEXaHU3Max XUMUYECKUX
peakuuid, TEPMOJAMHAMMYECCKMX M  KHHETHYECKMX 3aKOHOMEPHOCTSIX  HX
MPOTECKAHUS, 0 XMMUYECKOM PABHOBECHM, PACTBOPAX M JAMCHECPCHBIX CHUCTEMAX;
(haKTOJIOTMYECKUE CBEACHHUS O CBOWCTBAX, COCTABE, MOJIYYCHUM M OE€30MacHOM
WCIOJIb30BAHUN BAXKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON
JEATENBHOCTA  4YEJIOBEKA, OOUMX  HAyYHBIX MPUHIOUANAX  XUMHUYECKOTO
MPOU3BOJICTRA,;

c(hOPMHUPOBAHHOCTh YMEHUI. BBISIBISATH XAPAKTEPHBIC MPU3HAKK TMOHSTHMA,
yCTaHABJIMBATh WX B3aWMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOLIUE TOHITHS TPH
OMHUCAHUK HEOPTaHWMYECKUX BEIIECTB U UX MPEBPALLCHUIA;



c()OPMUPOBAHHOCTh YMEHHMS HKCIOJIB30BATh XMUMHUYECKYH) CHMBOJIMKY IS
cocrtapneHuss (OpMYJT BEHIECTB M  YPaBHEHUM  XMMWYECKMX  PEaKLUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIBHBIX
BEILIECTB;

c()OPMUPOBAHHOCTh YMEHHS ONPEACIATh BAJICHTHOCTD U CTEMECHb OKUCIICHUS
XUMHYECKHAX DJIEMEHTOB B COCIMHEHUSIX, BUI XUMUYECKON CBs3HM (KOBAJICHTHAS,
WOHHAsA, METAUIMYECKas, BOAOPOAHAs), THUN KPUCTALIMYECKOW PEIIETKA
KOHKPETHOTO BEILECTBA,

Cc()OPMUPOBAHHOCTh YMEHUSL OOBACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJA XUMHWYECKOW CBS3M W THIMA KPUCTAUIMYECKOH PpEmIETKH, OOMEHHBIA W
JOHOPHO-AKICNITOPHBIA MEXaHW3MbI 00Pa30BAHUS KOBAJICHTHOH CBSI3H,

C()OPMUPOBAHHOCTh ~ YMEHMIA:  KJIAacCCU(PUMUMPOBATH.  HEOPraHUYECKUE
BELIECTBA M0 UX COCTABY, XUMUYECKUE PEAKLIMH 10 PA3IMYHBIM TPU3HAKAM (YUCITY
U COCTABY PEarvpyrolIMX BELIECTB, TEIUIOBOMY 3PQPEKTY PEaAKLUH, U3MEHEHUIO
CTCMICHEH OKHCIEHUS DBJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO Katajim3aropa |
APYTUE); CaMOCTOATENBHO BEIOMPATh OCHOBAHUS W KPUTEPUM JUT KJacCU(PUKALUU
M3YYaeMBIX BEIIECTB U XUMUYECKUX PEaKLUil;

c()OPMUPOBAHHOCTh YMEHHMSI PACKPBIBATH CMBIC MEPHUOJUUYECKOTO 3aKOHa /J[.
H. Menaeneesa 1 JEMOHCTPHPOBATH €I0 CUCTEMATU3HPYIONIYI0, OOBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUH;

Cc()OPMUPOBAHHOCTh YMEHWH: XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHUMHWYECKHX JJIEMEHTOB [EPBOrO—YETBEPTOrO MEPHOIOB
[lepuoanyeckoit  cucremsr  J[.H. MenaeneeBa,  UCHONB3Yys  TOHITUSA
«IHEPrETUYECKUE YPOBHUY, «IHEPrETUYECKUE MOAYPOBHM», «S-, p-, d-aTOMHBIE
opOUTaIN», «OCHOBHOE M BO30YXIEHHOE SHEPrETUYECCKHE COCTOSHUS aroMay,
OOBSCHATh 3AKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX DJIEMEHTOB W WX
coeauHeHni 1o mnepuogaM u  rpynnam Ilepuommueckoit cucremsl [ WM.
MenpeneeBa, BaJ€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
WX 3JIEKTPOHHBIX 000JIOYEK;

c()OPMUPOBAHHOCTh YMEHHWIA:  XapakTepu3oBaTh (OMUCHIBaTH) OOHIME
XUMHAYECKHE  CBOICTBA  BEILUECTB  PA3WYHBIX  KJIACCOB,  IMMOATBEP)KIATH
CYILLIECTBOBAHUE T€HETHYECKON CBA3M MEXAY HEOPraHWYECKUMHU BELIECTBAMH C
ITOMOILBIO YPABHEHUI COOTBETCTBYIOMINX XUMUYECKUX PEAKLINIA;

C()OPMUPOBAHHOCTh YMEHUS PACKPBIBATH  CYLIHOCTb.  OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMNA MOCPEICTBOM COCTABJICHHS JJIEKTPOHHOTO OayiaHca
ATUX PEaKkUWi;, peakuuii MOHHOr0o OOMEHA MyTEM COCTABJICHUS WX TOJHBIX U
COKpPAII€HHBIX  HMOHHBIX  VPAaBHEHWW,  peakUMil  THAPOIW3a;,  PeaKiui
KOMIUIEKCO0Opa30BaHusl (Ha NTPUMEPE THIPOKCOKOMIUIEKCOB IMHKA U alTFOMUHUS ),



C()OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS
XUMUYECKUX PEAKIMA C yU4ETOM MX SHEPreTUUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHUS CKOPOCTH XMMHUYECKOW PEAKIMM B 3aBUCUMOCTH OT Pa3JIMUHbIX
(haKTOpOB, a TAKKE XaPAKTEP CMEIIEHUS XUMHYECKOTO PABHOBECHSI O] BIUSHUEM
BHEITHUX Bo3AcicTBuid (mpuHnmi Jle [larense);,

C()OPMUPOBAHHOCTE YMEHUS XAPAKTEPHU30BATh XUMHUYECKUE PEaKIIUH,
JeKalMe B OCHOBE MPOMBIIIJIEHHOIO MOMYYEHHUsS CEPHOM KHCIIOTBI, aMMHAKa,
o0lIMe HayyHble MNPUHLMIBI XUMWYECKMX MPOU3BOJCTB, UEIECOOOPA3HOCTD
OPUMEHEHUS] HEOPraHMYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUst COOTHOLIEHUS PUCK-TTOJIB3A,

c(hOPMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHWA O METOJAX HAYYHOIO
NO3HAHWS SIBJICHUWA NOPHUPOAbI — HAOIOJCHUE, W3MEPECHUE, MOJCIUPOBAHHUE,
AKCHEPUMEHT (PEabHbIN U MBICJIEHHBIN ), UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHATh 3T 3HAHUS NP IKCIIEPUMEHTAIIBHOM MCCJICIOBAaHUU BELIECTB
U s OOBACHEHHS XUMHUUYECKUX SIBJICHUHM, HMMEIOIIUX MECTO B TPUPOE,
NPAKTUYECKOHN ACATEIBHOCTH YETOBEKA U B OBCEAHEBHOM KU3HU,

c(OPMHUPOBAHHOCTb YMEHHMSI BBISBJISATh B3aMMOCBS3b XUMUUECKUX 3HAHWHA C
MNOHSATUSIMA U TMPEACTABICHUSIMU JPYTMX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB JUIsI
0oree 0CO3HAHHOTO MOHUMAHUSI MAaTEPUAIBHOTO €IMHCTBA MUPA,

C()OPMUPOBAHHOCTh YMEHUS MPOBOAUTH PACUYETH. C HWCHOJb30BAHUEM
NOHSATHI «MaccoBasi 0Jisl BEIIECTBA B PACTBOPE» M «MOJIIPHAS KOHLIEHTPALUY;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO W3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
Wi 00BEMY OHOIO M3 YYACTBYIOIIMX B PEAKIMH BELIECCTB, TEILIOBOTO 3 eKTa
PEAKIMK;, 3HAYEHUS BOJOPOJHOrO MOKA3ATENsl PACTBOPOB KHCIOT M WLICTOYEH C
W3BECTHOM CTENEHBIO JUCCOLMAIIMKM, MacChl (00BbEMA, KOJIMYECTBA BELIECTBA)
OPOAYKTA PEAKLMH, €CIH OJHO W3 MCXOJIHBIX BEIIECCTB JAHO B BHJE PACTBOPA C
ONMPENECIEHHON MaCcCOBOM JT0JICH PacCTBOPEHHOIO BEIIECTBA WJIM J1aHO B M30BITKE
(MMEeT MPUMECH), JO0JM BBIXOAA MPOAYKTA PEAKUUH, OOBEMHBIX OTHOILICHUH
ra3os,;

c()OPMUPOBAHHOCTh YMEHMI: CAMOCTOSITENIEHO TJIAHUPOBAThH M MPOBOJIUTH
XUMHYECKAA  SKCIIEPUMEHT  (MPOBEACHHUE  pEaKkUMidi  MOHHOrO  OOMEHA,
NOJATBEP)KIECHUE KQUECTBEHHOTO COCTABA HEOPraHWYECKUX BEIIECTB, OMPEACIICHUE
Cpelpl PACTBOPOB BEUICCTB € TMOMOIIBK) WHIMKATOPOB, W3YYCHHUE BIUSHUS
pa3nuuHbBIX  (PAKTOPOB HA CKOPOCTh XMMHYECKOH  pEaKklMH, PpEIICHUE
OKCHEPUMEHTAJBHBIX 3a1ad nmo Temam «Mertamibly U «Hemeramis»y) ¢
coONIoICHAEM TTPaBWII 0€30MacHOro OOpallleHUsl ¢ BEUIECTBAMH U J1a0OPATOPHBIM
obopynoBaHueM, (HoOpMyaupoBaTh 1EAb HUCCIACAOBAHMS, MPEACTABIATH B
Pa3NIAYHON (OopME PE3yAbTATBHl SKCIEPHUMEHTA, AHATM3UPOBATh U OLICHUBATh WX
JOCTOBEPHOCTB;



c(OPMUPOBAHHOCTh YMEHUI: COOJIFOAATH MTPaBUJIa MOJIb30BAHUS XUMHUYECKON
nocyoil u nadboparopHeiM O00OpYJOBaHMEM, OOpalICHUS C BEIIECTBAMH B
COOTBETCTBUM € WHCTPYKIMSIMU TIO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH UEIECOO0OPA3HOr0 TMOBEACHHUS B OBITY W TPYHOBOM
JEATENBHOCTA B LEJSIX COXPAHEHUS CBOETO 30POBbs, OKPYKAKOWIEH NPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOWYMBOIO PA3BHUTHS, OCO3HABATH OMACHOCTH
TOKCUYECKOTO JICHCTBUS HA >KUBBIC OPTaHWU3MbI ONMPEACIEHHBIX HEOPraHUYCCKUX
BELIECTB, MOHMMAas cMbIC nmokasarens [1K;

c(hOPMHUPOBAHHOCThL YMEHUWH: OCYIIECCTBIIATh IEJICHANPABICHHbBIA MOUCK
XUMUYECKOH nH(OpPMAIINKN B PA3TUYHBIX UCTOYHUKAX (Hay4YHasl U y4eOHO-Hay4Has
JUTEPaATypa, CPEACTBA MACCOBOM MHpopManun, MHTEPHET U APYTUE), KPUTHUECKA
aHAJIM3UPOBATh XUMUYECKYIO MH(OPMaLMIO, epepadaTeiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUM C MOCTABJICHHON yUeOHOU 3a1a4eid.
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Cruptel. @enHon POII
https://resh.edu.ru/
bubmuorexa IOK
KapOoHWUIIbHBIE COETUHEHNS: ATbIETH/IbI 1
https://m.edsoo.ru/7f41837¢
32 ketoHbl. KapOoHoBbie kucnotsl. CroskHBIC 21 PO
d¢upst. Huper https://resh.edu.ru/
bubnmuorexa IOK
https://m.edsoo.ru/7f41837
33 Yrnesoast 9 P;EH HLECS00.M <
https://resh.edu.ru/
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepxainue opraHudecKne coeIHHEeHUs
bubnuoreka [IOK
https://m.edsoo.ru/7f41837
4.1 AMuHBI. AMHUHOKHUCTIOTEL. benku 12 DS./MLCAS00. €
POII
https://resh.edu.ru/
Hroro no pazneny 12



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
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Pasnen S. BeicokomoJieKyasipHBIE COCAUHEHUSI

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

5.1 B 6
BICOKOMOJIEKYJIIPHBIE COEAUHECHUS PO
https://resh.edu.ru/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

11 KVIACC

KonnuyecTBo yacos DJeKTPOHHbIE
HanmeHoBaHHe pa3esioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. TeopeTnueckue 0CHOBbBI XUMUH
. bubmmorexa LIOK
Crtpoenue atoma. [lepuonuyeckuii 3aKoH
https://m.edsoo.ru/7f41837¢
1.1 u [lepnoanueckas cucrema XMMUYECKUX 9 POII
anemeHToB J[. 1. MeHneneesa hitps://resh.edu.ru/
Bbubnuoreka [IOK
12 Crtpoenue BemecTBa. MHOTOOOpasue 1 | https://m.edsoo.ru/7f41837¢
' BEIECTB POIII
https://resh.edu.ru/
Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
1.3 X 19 1 3
UMUYECKHUE PeaKlun POIII
https://resh.edu.ru/
Hroro no pazneny 39
Pazgen 2. Heoprannueckasi xummusi
bubmuorexa IOK
https://m.edsoo.ru/7f41837¢
2.1 H 31 1 3
eMeTaJITbl PO
https://resh.edu.ru/
Bbubnuoreka [IOK
2.2 MeTtannb 25 1 2 https://m.edsoo.ru/7t41837¢

Po1I



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
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https://resh.edu.ru/

Hroro no pazneny 54
Paszgen 3. XUMHA H :KH3Hb
Bbubnuoreka [IOK
31 MeTonpl mo3HaHUS B XUMUU. XUMHUS U 9 https://m.edsoo.ru/7f41837¢
' S>KU3Hb POII
https://resh.edu.ru/
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

HOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoanuyecTBo yacos DJeKTPOHHbIE
Ne aTa uudgpoBbie
Tema ypoxa Konrpoabubie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
IIpenmer u 3HaUeHNE OPTraHUYECKON
bubnmuorexa IHOK
XUMUH, MPEACTABIICHUE O
1 U —— 1 4.09.25 https://m.edsoo.ru/7f41837¢
MHOT HUH OPraHUYECKHX
P - P POIII  https://resh.edu.ru/
COeMHEHU
DJEKTPOHHOE CTPOEHUE aTOMa
yriaepoaa (OCHOBHOE U bubmmnorexa LIOK
2 BO30Y>XAEHHOE COCTOSIHUS). 1 5.09.25 https://m.edsoo.ru/7f41837¢
BanenTHbIC BO3MOXHOCTH aTOMa POIII https://resh.edu.ru/
yriiepona
XuMUYecKasi CBSI3b B OPraHUYECKIX
bubnuoreka [IOK
COoeIMHEHMSTX. MexaHU3Mbl
3 . 1 6.09.25 https://m.edsoo.ru/7f41837¢
00pa3oBaHus KOBAJIEHTHOH CBSI3H,
. POII https://resh.edu.ru/
crocoObl pa3phiBa CBsizel
Bbubnuoreka [IOK
Teopusi CTpOeHHSI OPraHUYECKIX
4 coenmnermi A M. Evinenona 1 11.09.25 https://m.edsoo.ru/7f41837¢
uHeHuii A. M. bytnepos
4 yriep POII  https://resh.edu.ru/
Buzsl i3oMepun: CTPYKTypHas,
P PYITYP Bbubnuoreka [IOK
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIC
5 sthipe OTEKVIIAX ODR 1 12.09.25 https://m.edsoo.ru/7f41837¢
KThI B MOJIEKYJIaX OPTraHUYECKUX
. y P POII  https://resh.edu.ru/
COeMHEHU
6 [IpencraBnenue o kaccupUkauu 1 | 13.09.95 Bubanoteka LLOK

CUCTEMATUYICCKAsA HOMCHKJIaTypa

https://m.edsoo.ru/7f41837c
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(IUPAC) opraHu4ecKux BEIECTB

POl https://resh.edu.ru/

Knaccnpuxanms peakunii B

Bbubnuoreka [IOK

7 N 18.09.25 https://m.edsoo.ru/7f41837¢
OPTAHIHCCION XHMHH POII https://resh.edu.ru/
Bbubnuoreka [IOK
Cucremaruzanus u o0odieHne
8 . 19.09.25 https://m.edsoo.ru/7f41837¢
SHAHMH 0 TeMe POII https://resh.edu.ru/
AJTKaHBI: TOMOJIOTHUECKHI PsiT,
obmasi popmyiia, HOMEHKIATYpa U Bbubmuoreka [IOK
9 U30MEPHUs, SJIEKTPOHHOE U 20.09.25 https://m.edsoo.ru/7f41837¢
MPOCTPAHCTBEHHOE CTPOCHHE POII https://resh.edu.ru/
MOJIEKY I
. bubnuorexa [IOK
duznyueckue 1 XUMHUIECKUE CBOICTBA
10 25.09.25 https://m.edsoo.ru/7f41837¢
AIKaHOB POII https://resh.edu.ru/
Haxoxnenue ajqkaHoOB B IPUPOIE. bubmmorexka LIOK
11 Crnoco0bI nonyyeHus: U NpUMeHeHue 26.09.25 https://m.edsoo.ru/7f41837¢
aJKaHOB POII https://resh.edu.ru/
Luknoankanel: obmas popmyna,
HOMEHKJIATypa U U30MEpHsl, bubnuorexa LIOK
12 0COOEHHOCTH CTPOEHMUS U 27.09.25 https://m.edsoo.ru/7f41837¢
XUMHYECKHX CBOMCTB, CIIOCOOBI POII  https://resh.edu.ru/
MOJIyYCHUS] U IPUMEHEHNE
Pemenne pacu€THeIX 32124 HA
orpezesieHue MOJIEKYJISpHOU BuGmorexa [IOK
(GhOopMyJIbI OPTraHHUECKOTO BEIIECTBA
13 2.10.25 https://m.edsoo.ru/7f41837¢

10 MaCCOBBIM OOJSIM aTOMOB
SJIEMEHTOB, BXOIALINUX B €r0 COCTaB.
Cucrematuzanus U 00o01eHue

POIIl  https://resh.edu.ru/
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3HAHUU [0 TEME

AJIKEHbI: TOMOJIOTHYECKUH Psif,
obmas popmysia, HOMEHKJIATYpa,

Bbubnuoreka [IOK

14 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE 3.10.25 https://m.edsoo.ru/7f41837¢
cTpoeHue Monekys. CTpyKTypHas u POII https://resh.edu.ru/
LUC-TPAHC-U30MEPHUSI AIKEHOB

. Bbubnmuoreka [IOK
duznyueckue 1 XUMHUYECKUE CBOICTBA

15 anketion. Tpasio Mapko oBa 4.10.25 https://m.edsoo.ru/7f41837¢

JIKCHOB. BT KOBHHKOB
P P POII  https://resh.edu.ru/
Bbubnuoreka [IOK
CriocoObI moy4eHust ¥ MPUMEHEHUE
16 ATKEHO 9.10.25 https://m.edsoo.ru/7f41837¢
JIKCHOB
POII  https://resh.edu.ru/
IIpaktuyeckas pabora Ne 1 o Teme bubnuorexa LIOK

17 "ITonyueHue 3TUNIEHA U U3YUYEHHE €ro 10.10.25 https://m.edsoo.ru/7f41837¢
CcBOJCTB" POII  https://resh.edu.ru/
Pemenne pacu€THeIX 33124 HA bubnuorexa [IOK

18 OonpeAesIeHuEe MOJIEKYJISPHON 11.10.25 https://m.edsoo.ru/7f41837¢
(hOpMYJTbI OPTAHUYECKOTO BEIIECTBA POII  https://resh.edu.ru/
AJTKaIUEHBI. CONPSKEHHBIE,

bubmuorexa IOK
H30JIUPOBAHHBIC, KYMYJIHPOBAHHBIC.
19 OcOBEHHOCTI AHCKTHORHON 16.10.25 https://m.edsoo.ru/7f41837¢
HHOCTH 3JIEKTPOHHOT
P POII https://resh.edu.ru/
CTPOCHUS
. ) Bbubnuoreka [IOK
XUMHUECKUE CBONCTBA COMPSIKEHHBIX
20 etio 17.10.25 https://m.edsoo.ru/7f41837¢
HUEHOB
A POII https://resh.edu.ru/
Bbubnuoreka [IOK
CrniocoObI moy4eHust ¥ MPUMEHEHUE
21 ATKATICHO 18.10.25 https://m.edsoo.ru/7f41837¢
JIKaIUEHOB
o POII  https://resh.edu.ru/
22 AJKHUHBI: TOMOJIOTUYECKHH Psif, 23.10.25 bubmmorexa LIOK
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obmast popmysia, HOMEHKIIATYpA,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJI, (PU3NIECKHUe

https://m.edsoo.ru/7f41837¢
POII  https://resh.edu.ru/

CBOWCTBa
Bbubnuoreka [IOK
25 XuMHUieckre CBONCTBA alIKMHOB 24.10.25 https://m.edsoo.ru/7f41837¢
POII  https://resh.edu.ru/
KavecTBeHHBIE peakLMy HA TPOHHYIO bubmorexa LIOK
25 CBSSD 25.10.25 https://m.edsoo.ru/7f41837¢
POII https://resh.edu.ru/
CriocoObI moy4eHust ¥ MPUMEHEHUE buGmmorexa [TOK
25 30.10.25 https://m.edsoo.ru/7f41837¢
ATHHOB POII https://resh.edu.ru/
26 Pemenue 3ana4: pacy€Tsl No 31.10.95 Bbubnmuoreka [IOK
YPABHEHHUIO XUMUYECKON peaKkLu https://m.edsoo.ru/7f41837¢
7 CI/ICTeE/IaTI/BaL{Hﬂ u 0boO1ieHne 11105 POII  https://resh.edu.ru/
3HAHUH TIO TEME
ApEHbI: TOMOJIOTHYECKUH psif, oOrmast bubmmnorexa LIOK
dbopmyia, HOMEHKJIATypa. https://m.edsoo.ru/7f41837¢
28 DJIEKTPOHHOE U MPOCTPAHCTBEHHOE 13.11.25
CTPOEHHE MOJIEKYJT O€H30J1a 1
TOJNyOJa, ux (PU3NIECKHE CBONCTBA
29 XuMH4eckue CBONCTBa apEeHOB! 14.11.25 POII https://resh.edu.ru/
peakuy 3aMeLIeHUs
XHUMHUECKHe CBONCTBA APEHOB! bubmmorexa LIOK
30 peakLuuy NPUCOECIUHEHUS, OKUCIIEHUE 15.11.25 https://m.edsoo.ru/7f41837¢
rOMOJIOroB O€H30J1a
31 OCOOEHHOCTH XMMUYECKUX CBOMCTB 20.11.25 | POULI https://resh.edu.ru/
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cTHpoOna

Pemenne pacu€THeIX 33124 HA

Bbubnuoreka [IOK

32 onpeAesIeHuEe MOJIEKYJISIPHON 21.11.25 https://m.edsoo.ru/7f41837¢
(hOpMYJTbI OPTAHUYECKOTO BEIIECTBA POII  https://resh.edu.ru/
CniocoOblI MOJTy4YeHUsT U IPUMEHEHNE bubmmorexa [IOK
33 y P 22.11.25 https://m.edsoo.ru/7f41837¢
apeHOoB
p POII  https://resh.edu.ru/
I'enetnueckast CBsA3b MEXAY bubmmorexa LIOK
34 Pa3IMYHBIMU KJIACCAMU 27.11.25 https://m.edsoo.ru/7f41837¢
YIJIEBOJOPOAOB POII https://resh.edu.ru/
Pacuérsl o ypaBHEHUAM
XUMHYECKUX PEAKLIUI bubmmorera LIOK
35 C peakt 6 5 28.11.25 https://m.cdsoo.ru/7f41837¢
UCTEMA
v TH3a1Ms 1 0000ITIeHnE POI  https://resh.edu.ru/
3HAHUH TIO TEME
ITpuponustii ra3. [lonyTHeie bubmiorexa [OK
36 ep(b P o ras ' Y 29.11.25 https://m.cdsoo.ru/7f41837¢
He(TAHBIC Ta3bl
POII https://resh.edu.ru/
KameHnHblI#1 yroap U NpoAyKThI €10 bubmmorexa [TOK
37 6 y pony 4.12.25 https://m.edsoo.ru/7f41837¢
nepepadoTKH
pep POII https://resh.edu.ru/
Hed e u ciocobsl €€ nmepepaboTkw. Bbubnmuoreka [IOK
38 IIpumenenne npoayKTOB 5.12.25 https://m.edsoo.ru/7f41837¢
nepepaboTku HePTH POII  https://resh.edu.ru/
I'enetnueckast CBsI3b MEXIY bubmmorexa LIOK
39 Pa3IMYHBIMU KJIACCAMU 6.12.25 https://m.edsoo.ru/7f41837¢
YIJIEBOJOPOAOB POII https://resh.edu.ru/
I'anorenonponssonHbie bubmmorera LIOK
40 P A 11.12.25 https://m.edsoo.ru/7f41837¢

YIJIEBOAOPOAOB: SJICKTPOHHOC

PDOII  https://resh.edu.ru/
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CTpPOEHHE; PEaKIMU 3aMeLIeHHsI

rajoreHa
elicTBHE IeI0Uel Ha
imoreHn OU3BOJIHBIE bubnuorexa LOK
41 Baaro p\, ' 12.12.25 https://m.edsoo.ru/7f41837¢
AMOJIEUCTBUE NUTaJIOr€HAJIKAHOB
A & POII  https://resh.edu.ru/
¢ MarHueM U LIUHKOM
Cucrematuzanus u 0000menue budnuorexa LOK
42 . vy " 13.12.25 https://m.edsoo.ru/7f41837¢
3HAHUM 110 pa3mel [JIEBOIOPOIBI
pasneiy AOpOA POII  https://resh.edu.ru/
KoutposnbHast padora o TeMe bubnuorexa LOK
43 vy P P " 18.12.25 https://m.edsoo.ru/7f41837¢
[JIEBOOOPOLIBI
A0pOA POII  https://resh.edu.ru/
[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
FOMOJIOTHYECKHI psifl, 0OLIast
dopmyna, CT OGHEG MOJIEKY T bubmorexa LIOK
44 pMyna, CTp ya, 19.12.25 https://m.edsoo.ru/7f41837¢
A30MepUs, HOMEHKJIATyPa
pH, f1atypa, POII  https://resh.edu.ru/
kiaccudpukanus, pusnueckue
CBOMCTBA
XUMHAYECKHE CBOUCTBA MPeaeIbHBIX budnuorexa LOK
45 pen 20.12.25 https://m.edsoo.ru/7f41837¢
OIHOATOMHBIX CIIUPTOB
o p PDOII  https://resh.edu.ru/
CrocoObl OyYeHUs U IIPUMEHEHNE bubmorexa OK
46 y P 25.12.25 https://m.edsoo.ru/7f41837¢
OIHOATOMHBIX CIIUPTOB
& p POII  https://resh.edu.ru/
IIpocTble 3¢pupel: HOMEHKIATYpa U bubnuorexa LIOK
47 n30Mepusi, 0COOEHHOCTH (PU3UUECKUX 26.12.25 https://m.edsoo.ru/7f41837¢
U XUMHYECKUX CBOICTB PDOII  https://resh.edu.ru/
MHoroatoMHbIE CHUPTHI
43 p 7.12.25 Bbubnuoreka [IOK

STUJICHIJIMKOJIb U TNIMIEPUH, UX

https://m.edsoo.ru/7f41837¢
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dusnyeckre 1 XUMHUIECKHE CBOHCTBA

POII  https://resh.edu.ru/

CrniocoObl monyueHust U IPUMEHEHNE

Bbubnuoreka [IOK

49 9.01.26 https://m.edsoo.ru/7f41837¢
MHOTOATOMHBIX CITUPTOB
P POIIl  https://resh.edu.ru/
DeHOJI: CTPOEHHE MOJIEKY b, bubmmorexa LJOK
50 ¢dusnyeckne cBoricTBa. TOKCHYHOCTD 10.01.26 https://m.edsoo.ru/7f41837¢
(beHona POHI https://resh.edu.ru/
Bbubnuoreka [IOK
51 XuMuuecKue cBoHcTBa (eHoma 15.01.26 https://m.edsoo.ru/7f41837¢
POIIl  https://resh.edu.ru/
CriocoOBl MONyYeHNs U IPUMEHEHHE bubnnorexa LIOK
52 o y P 16.01.26 https://m.edsoo.ru/7f41837¢
eHoJa
T POIIl  https://resh.edu.ru/
IIpaxTrueckas padora Ne 2. Pemenne bubmmorexa LJOK
53 SKCIEPUMEHTANIBHBIX 3a1a49 IO TEME 17.01.26 https://m.edsoo.ru/7f41837¢
"CriupThl U PpeHons" POII https://resh.edu.ru/
CucremMaruzaius 1 00001IeHNE bubmorexa HOK
54 SHARIE HO Tene 22.01.26 https://m.edsoo.ru/7f41837¢
HaHHUI 10 TEM
POIIl  https://resh.edu.ru/
AJbIEruibl U KETOHBI 3JIEKTPOHHOE
cTpoeHre KapOOHUIJIbHON I'PYIIIIBIL; bubmmorexa HOK
55 op oo ef 6py ’ 23.01.26 https://m.edsoo.ru/7f41837¢
FOMOJIOTHYECKHE PSIBI, 00IIast
PALBL, OO POIIT  https://resh.edu.ru/
bopmyna, u3oMepust 1 HOMEHKJIaTypa
AJbIeruabl U KETOHBI: (PU3UYECKUE bubmiorexa [IOK
56 . ' 24.01.26 https://m.edsoo.ru/7f41837¢
CBOMCTBA; PEeaKLUH MPUCOEeTUHEHUS
» peaxt p a POIIT  https://resh.edu.ru/
Peakiiny OKHUCIEHHUS U KAYECTBEHHbBIE bubnmorexa LIOK
57 " 29.01.26 https://m.edsoo.ru/7f41837¢

pE€akiuu aJbACTUAOB U KETOHOB

POII  https://resh.edu.ru/



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

CriocoObI MoTy4eHus aIbICTHI0B U

Bbubnuoreka [IOK

58 30.01.26 https://m.edsoo.ru/7f41837¢
KETOHOB POII  https://resh.edu.ru/
OnHOOCHOBHBIE TIPENEbHBIE Bbubnuoreka [IOK

59 KapOOHOBBIE KHCIIOTHI, OCOOEHHOCTH 31.01.26 https://m.edsoo.ru/7f41837¢
CTPOEHUS UX MOJIEKYJI POII  https://resh.edu.ru/
H3omepust 1 HOMEHKIaTypa Bbubnuoreka [IOK

60 KapOOHOBBIX KUCIIOT, HX (pr3HUecKre 5.02.26 https://m.edsoo.ru/7f41837¢
CBOWCTBa POII https://resh.edu.ru/
XHUMHUUECKHE CBONCTBA MPEAEIBHBIX bubmorexa LIOK

61 6.02.26 https://m.edsoo.ru/7f41837¢
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT PO hitps://resh.edu.ru/
Oco0eHHOCTH CBOMCTB MypaBbHUHOM bubmmorexa LIOK

62 KHCIIOTBI. MHOT0OOpasue 7.02.26 https://m.edsoo.ru/7f41837¢
KapOOHOBBIX KHUCJIOT POII  https://resh.edu.ru/
OcoOeHHOCTH CBOMCTB:

HETIPeIeIbHBIX U aPOMATHUECKUX
KapOOHOBBIX, TUKAPOOHOBBIX bubmorexa [TOK

63 ’ 12.02.26 https://m.cdsoo.ru/7f41837¢
THIPOKCUKAPOOHOBBIX KHCIIOT. PO hitps://resh.edu.ru/
IIpencraBurtenu BhICIINX
KapOOHOBBIX KUCIIOT
IIonaTHE O MPOU3BOAHBIX bubmorexa [TOK

64 13.02.26 https://m.edsoo.ru/7f41837¢
KapOOHOBLIX KHCIOT POII https://resh.edu.ru/
CnocoObI nonyydeHus: ¥ IpUMeHeHue bubmorexa [TOK

65 KapGOHOBbIX KHCIOT 14.02.26 https://m.edsoo.ru/7f41837¢

POII https://resh.edu.ru/

66 CrnosxHble 3(UPBI; TOMOJIOTHUECKUN 19.02.96 Bubnmuoreka [IOK

psin, oOmmast popmyia, H3OMEPHs U

https://m.edsoo.ru/7f41837¢
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HOMEHKJIaTypa

POII  https://resh.edu.ru/

duznvueckue 1 XUMUYECKHE CBOMCTBA

Bbubnuoreka [IOK

67 20.02.26 https://m.edsoo.ru/7f41837¢
s¢upoB
POII https://resh.edu.ru/
Pemenne pacuérHbIx 3a1a4; 1O
ABHCHMIO XMMHUYECKOHN peakiiu, Ha bubmorexa LIOK
68 Zp ereTeHIe P . HH, 21.02.26 https://m.edsoo.ru/7f41837¢
m JICHUE MOJICKYJISIPHOI
pea yp POII  https://resh.edu.ru/
(hOpMYJTbI OPTAHUYECKOTO BEIIECTBA
IIpaktuyeckas padora Ne 3. Pemenue
SKCMIEPUMEHTANBHBIX 337a4 110 TEME bubmorexa [TOK
69 "Ka 612) oBLIE C 26.02.26 https://m.edsoo.ru/7f41837¢
HOBBIE KUCTOTHI. CIIOKHBIS
P | POII https://resh.edu.ru/
3¢upsl
Kupsl: cTpoenue, pusuueckue u bubmmoreia LIOK
70 Pl CTp ? ( ) 27.02.26 https://m.edsoo.ru/7f41837¢
XUMUYECKHE CBOMCTBA (TUAPOJIU3
AP POII https://resh.edu.ru/
OcobeHHOCTH CBOWCTB JKHPOB, bubmmnorexa LIOK
71 COAEPKALIUX OCTATKU HETPENEIIbHBIX 28.02.26 https://m.edsoo.ru/7f41837¢
SKUPHBIX KUCJIOT. JKupsl B pupone POII https://resh.edu.ru/
Mpbia Kak COJTU BBICIINX
KapOOHOBBIX KHCIIOT, HX MOIOIIEe bubmmoreia LIOK
72 13 I ’ 5.03.26 https://m.edsoo.ru/7f41837¢
eficteue. [lonsiTue 0 CUHTETHUEC
a TOTHHECRIX POII https://resh.edu.ru/
moroux cpeacreax (CMC)
I'enetnueckast CBA3b yIJIE€BOAOPOAOB bubmmorexa LIOK
73 U KUCJIOPOACOAEPKALLUX 6.03.26 https://m.edsoo.ru/7f41837¢
OPraHUYECKHX BEIIECTB POII  https://resh.edu.ru/
PacuéTel no ypaBHEHUAM bubmorexa LIOK
74 P 7.03.26 https://m.edsoo.ru/7f41837¢

XUMHYECKUX PEAKLIU

POII  https://resh.edu.ru/
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Cucremaruzanus U 00o01eHue

Bbubnuoreka [IOK

75 . 12.03.26 https://m.edsoo.ru/7f41837¢
SHAHHUK MO TeME POII  https://resh.edu.ru/
OO01mast xapakTepUCTHKA YTJIEBOIOB U Bbubnmuoreka [IOK

76 KJIaccu(pUKaLus yriaeBogos (MOHO-, 13.03.26 https://m.edsoo.ru/7f41837¢
I~ U TIOJINCAaX APHIBI) POII https://resh.edu.ru/
Monocaxapuzbl: pU3NIEeCKre bubmorexa LIOK

77 N PHABL 14.03.26 https://m.edsoo.ru/7f41837¢
CBOWMCTBA U HAXOXKJEHUE B IPUPOJIE PO https://resh.edu.ru/
IIpumenenue rarOKoO3bL, €€ 3HAaUCHHE bubmorexa LIOK

78 P ’ 19.03.26 https://m.cdsoo.ru/7f41837¢
B JKU3HENIESTEIbHOCTH OpraHu3Ma PO hitps://resh.edu.ru/
Hucaxapunbl: caxaposa, MajJbTo3a 1 Bbubnmuoreka [IOK

79 nakto3a. HaxoxxneHnue B npupone u 20.03.26 https://m.edsoo.ru/7f41837¢
MPUMEHEHNE TUCAXapUI0B POIIl  https://resh.edu.ru/
ITonucaxapunpl: cTrpoeHue bubmmnorexa LIOK

80 MaKpOMOJIEKyJ, pusndeckue u 21.03.26 https://m.edsoo.ru/7f41837¢
XHMHUYECKHE CBOMCTBA, MPUMEHEHUE POII https://resh.edu.ru/
[MonsTre 06 NCKYCCTBEHHBIX bubmorexa [TOK

81 y 2.04.26 https://m.edsoo.ru/7f41837¢
BOJIOKHax POII https://resh.edu.ru/
Pemenne pacyeTHbIX 3324 HA
orpe eneII{)I/Ie OJIM BBIXOJIA MTPOIYKTA bubmorexa [TOK

82 ped A A8 HIpORY 3.04.26 https://m.edsoo.ru/7f41837¢
peaKtiiu oT TeopeTHrecki POII  https://resh.edu.ru/
BO3MO>KHOTO
Cucremaruzanus u ododIeHne bubmmorexa [TOK

83 . . i 4.04.26 https://m.edsoo.ru/7f41837¢
SHAHHH TIO pasaey POII https://resh.edu.ru/

84 KontponbHas pabota mmo teme 9.04.26 bubmmnorexa LIOK
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"Kucnopoacoaepkariue
OpraHUYeCcKHe COeTMHEHUs "

https://m.edsoo.ru/7f41837¢
POII  https://resh.edu.ru/

AMUHBL: KJacCUPUKALS, CTPOCHNE
MoJieKy1, oOmast popmyia,

Bbubnuoreka [IOK

85 10.04.26 https://m.edsoo.ru/7f41837¢
FSOMEPI, HOMteKHaTypa 1 POIII  https://resh.edu.ru/
¢dusnveckue CBONCTBA
XUMHYECKHE CBOUCTBA Bubmiorexa IIOK

86 11.04.26 https://m.edsoo.ru/7f41837¢
anmMaTHIECKIX AMUHOB POII  https://resh.edu.ru/
AHUNMH: CTPOCHUE aHWIINHA, bubmmnorexa LJOK

87 0COOEHHOCTH XUMHUYECKUX CBOWMCTB 16.04.26 https://m.edsoo.1u/7f41837¢
aHWJINHA POII  https://resh.edu.ru/
Cnoco0bl MONYYEeHUsT U IPUMEHEHUE Bubmiorexa IIOK

88 y P 17.04.26 https://m.edsoo.ru/7f41837¢
annaTHeCcKuX aMUHOB POII  https://resh.edu.ru/
AMUHOKHCIIOTBI, HOMEHKJIATYPA U
nu3zoMepusi, puznIecKue CBOP'I}(IJI”)FBa bubmorexa [TOK

89 o pHd, ' 18.04.26 https://m.edsoo.ru/7f41837¢

THEJbHBIE PEICTABUTEIH O~ PO httos://resh.edu.ru/
AMHUHOKHUCJIOT
XUMHUUeCKHe CBOMCTBA aMHHOKHCJIOT,
nX OHOJIOrM4YecKOe 3HAUCHUE bubmmorexa LOK

90 C 23.04.26 https://m.edsoo.ru/7f41837¢
aMUHOKHUCJIOT. CUHTE3 U TUAPOJIU3 PO https://resh.edu.ru/
[ENTUAOB
Benku xak OpupogHbIE TOJIHUMEDDL, budmiorera LHOK

91 6p poa PPl 24.04.26 https://m.edsoo.ru/7f41837¢
C €JIKO

TPYRTYPH! DEIKOB POII https://resh.edu.ru/
Bbubnuoreka [IOK
92 XuUMHUUECKUEe CBOICTBA OEIKOB 25.04.26 https://m.edsoo.ru/7f41837¢

POII  https://resh.edu.ru/
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AzoTconeprkaiue
reTCPOUUKIUMICCKUC COCAUHCHUA.

bubnuoreka [IOK

93 H 30.04.26 https://m.edsoo.ru/7f41837¢
KJIEMHOBBIE KUCJIOTBL, COCTAB
yEa T ’ POII  https://resh.edu.ru/
CTpOeHHEe U OHOJIOrHuecKas pojb
IIpaxTrueckas padora Ne 4. Pemenne
3KCIEPUMEHTAJIBHBIX 347144 II0 TEME bubnuorexa LOK
94 A P a 7.05.26 https://m.edsoo.ru/7f41837¢
30TCOEP KALNE OPTAHUIECKIE
A p" t PrasiicckH POII  https://resh.edu.ru/
COEMUHEHUS
IIpaktuyeckas padora Ne 5. Pemenue
3KCIEPUMEHTAJIBHBIX 347144 10 TEME bubmorexa LOK
95 "Pac 1:)3 ) A 8.05.26 https://m.edsoo.ru/7f41837¢
[IO3HABAHUE OPraHUYECKUX
o p PDOII  https://resh.edu.ru/
COeMUHEHUH
KonrponrHas paborta no teme bubnuorexa [IOK
96 "AzoTconepikaliye opraHuueckue 14.05.26 https://m.edsoo.ru/7f41837¢
coenuHeHus" POII  https://resh.edu.ru/
OCHOBHBIE TTOHSTUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN U Bubmiorexa IOK
97 yp a 15.05.26 https://m.edsoo.ru/7f41837¢
METOAbI UX CUHTE3a —
A POII  https://resh.edu.ru/
MOJIMMEPU3ALUS U TTOJTMKOHICHCALIHS
IInactmaccel. YTunusanus u bubnuorexa LOK
98 5 ' H 16.05.26 https://m.edsoo.ru/7f41837¢
nepepadoTKa IJIacTUKA
pep POII  https://resh.edu.ru/
DnacToMepbl: HATYPAIBLHBIN Bubmiorexa ITOK
99 Pl yp p 21.05.26 https://m.edsoo.ru/7f41837¢
CUHTETHUYECKHUE KayuyKu. Pe3mHa
yay POII  https://resh.edu.ru/
Bonokna: HatypanbHble,
HUCKYCCTBEHHBIE, CUHTETUYECKIE bubmorexa OK
100 y ’ ' 22.05.26 https://m.edsoo.ru/7f41837¢

ITonumeps! cienHanIbHOrO
Ha3zHa4YeHUs1. XUMHUYECKHE

POII  https://resh.edu.ru/
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npennpusitisi Camapckoii odaacTu mo
MPOU3BOCTBY MOJUMEPOB (YPOK 1O
poOPUEHTALIH).

IIpaxTrueckas padora Ne 6. Pemenne
SKCIIEPUMEHTAIBHBIX 337a4 110 TEME

Bbubnuoreka [IOK

101 P ACTIOSHABAMIE TIACTMACE 1 23.05.26 https://m.edsoo.ru/7f41837¢
O3HABAHUE JIACTM u
" g POII  https://resh.edu.ru/
BOJIOKOH
O0001IeHre U CUCTEMATU3ALIIS
H3y4E€HHOI'0 MaTepuaja o TeEMe bubmuorexa LIOK
102 "By COKOMOTE P . 1 25.05.26 https://m.edsoo.ru/7f41837¢
BICOKOMOJIEK Y JIAPHEI
J: P POI  https://resh.edu.ru/
coenuHeHus" .
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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11 KVIACC

KosauuyectBo uacos DJeKTPOHHbIE
Ne ara ungposbie
Tema ypoxa Kontpoabubie | IlpakTuueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Bbubnuoreka [IOK
| Atom. CocTaB aTOMHBIX sI7iEp. | 4.09.5 https://m.edsoo.ru/7f41837¢
Xumudeckuii s1eMeHT. U30TOMbI o POIII
https://resh.edu.ru/
bubnmuorexa IOK
5 CTpoeHue 3JIeKTPOHHBIX 000JI0UeK ! 5 09.25 https://m.cdsoo.ru/7f41837¢
aTOMOB, KBAHTOBBIE UUCIIA o POIII
https://resh.edu.ru/
bubnmuorexa IOK
Knaccudukarms XuMu4ecKkux https://m.edsoo.ru/7f41837¢
3 1 6.09.25
3JIEMEHTOB (-, p-, d-, f-371eMeHTbI) PO
https://resh.edu.ru/
Bbubnuoreka [IOK
Pacnipenenenue 3a€KTpOHOB 1O https://m.edsoo.ru/7f41837¢
4 1 11.09.25
aTOMHBIM OpOUTAJISIM Po1I
https://resh.edu.ru/
bubnmuorexa IOK
DNeKTPOHHBIE KOH(PUTYpPALIUH ATOMOB
https://m.edsoo.ru/7f41837¢
5 3JIEMEHTOB B OCHOBHOM U 1 12.09.25 POIII
BO30YKIEHHOM COCTOSTHUH https://resh.edu.ru/
DNIeKTPOHHBIE KOH(PUTYpaLIUK HOHOB bubmorexa [IOK
6 P P ' 1 13.09.25 https://m.edsoo.ru/7f41837¢

DJNEKTPOOTPULIATEILHOCTD

Po1I
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https://resh.edu.ru/

Ilepunonnueckuii 3aKOH U
Ilepuonnueckas cuCTEMa X UMUYECKHUX

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

7 anemeHToB J[. 1. MeHaeneena, CBsI3b C 18.09.25 POIII
COBPEMEHHOU TeOPUEH CTPOEHHUs
P P P https://resh.edu.ru/
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB bubmmorexa LIOK
8 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 19.09.25 https://m.edsoo.ru/7f41837¢
UMH TPOCTBIX U CIIOKHBIX BEIIECTB I10 o POIIT
rpynnaM U nepuoaam https://resh.edu.ru/
bubmuorexa IHOK
CucremaTusanus u o0oOIeHne 3HAHUN https://m.edsoo.ru/7f41837¢
9 20.09.25
0 TeMe PolI
https://resh.edu.ru/
Bunasl xumMuueckoi cBsI3U. MexaHU3MBI bubmuoreka IIOK
10 0o0pa3oBaHUs KOBAJIEHTHOM CBSI3U. 55 09.95 https://m.cdsoo.ru/7f41837¢
BonoponHas cBsi3b. o POIII
MekMONeKyISIPHbIE B3aUMOACHCTBUS https://resh.edu.ru/
BaneHTHOCTD 1 BaJCHTHBIE bubnmuorexa IIOK
1 BO3MOKHOCTH aTOMOB. CBsI3b 56.09.25 https://m.edsoo.ru/7f41837¢
SJIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX T POII
reOMeTPUYECKUM CTPOEHUEM https://resh.edu.ru/
bubmuorexa IHOK
12 IIpencraBnenus 0 KOMIUIEKCHBIX 7.09.95 https://m.edsoo.ru/7f41837¢
COENMHEHUSX. COCTaB M HOMEHKJIATypa T POII
https://resh.edu.ru/
Bemecta MonekyasipHOTO U Bubnmuoreka [IOK
13 HEMOJIEKYJIIPHOIO CTpOeHUs1. Tumbl 2.10.25 https://m.edsoo.ru/7f41837¢

KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA

PolI
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BCIICCTB

https://resh.edu.ru/

IIoHATHE O AUCTIEPCHBIX CUCTEMAX.

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

14 IIpencraBneHue 0 KOJJIOUAHBIX 3.10.25
per 8 POIII
pacTBopax https://resh.edu.ru/
. Bbubnuoreka [IOK
HctuHHbIE pacTBOPHI: HACHIIICHHBIC U
https://m.edsoo.ru/7f41837¢
15 HEHACBIILEHHBIE, PACTBOPUMOCTD. 4.10.25 POIII
K
PHCTAILTOTHApATR! https://resh.edu.ru/
bubmuorexa IOK
16 CriocoObI BeIpaKeHUST KOHIICHTPAIUU 9.10.95 https://m.edsoo.ru/7f41837¢
PacTBOpPOB o POIIIT
https://resh.edu.ru/
Peinenue 3a1a4 ¢ UCIIOJb30BAHUEM bubmuorexa IHOK
17 MOHATUH "MaccoBast 1OJIst 10.10.25 https://m.edsoo.ru/7f41837¢
PacTBOPEHHOTO BelecTsa", "MosApHast o POIII
KOHLIeHTpaLus" https://resh.edu.ru/
Bbubnuoreka [IOK
Knaccudukamus u HoMeHKIaTypa https://m.edsoo.ru/7f41837¢
18 11.10.25
HEOPraHWYECKUX BELIECTB POIII
https://resh.edu.ru/
bubmuorexa IHOK
CucremaTusanus u o0o0IeHne 3HAHUN https://m.edsoo.ru/7f41837¢
19 16.10.25
0 TeMe POIII
https://resh.edu.ru/
KonTponbHas paboTa rmo Temam bubmmnorexa LJOK
20 "Ctpoenue atoma. [lepuoanueckuii 17.10.95 https://m.edsoo.ru/7f41837¢

3akoH U [lepuoanueckas cucrema
XuUMHUeCcKux aemMenToB J1. 1.

POII
https://resh.edu.ru/
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Menneneesa", "CTpoeHue BemecTna.
MHoroobpasue BemecTs"

Knaccnpuxauus XUMHYECKUX peaKIii
B HEOPraHUYECKOW U OPraHu4eCKOn
XHUMUU. 3aKOH COXPaHEHHUsl MaccChl

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

21 18.10.25
BEILECTB, 3aKOH COXPaHEHHUs U POII
NPEBPALLEHNS SHEPIHH TIPU https://resh.edu.ru/
XUMHYECKHX PEaKITHSIX
TernoBbie 3P HEeKThl XUMUIECKUX bubnnorexa LIOK
o https://m.edsoo.ru/7f41837¢
22 peaxumii. TepMOXUMHUUYECKHE 23.10.25
POII
YPaBHEHHA https://resh.edu.ru/
Bbubnunoreka [IOK
Brruucnenus o ypaBHeHUSIM
o https://m.edsoo.ru/7f41837¢
25 XUMHUYECKUX PEAKLIUNA U 24.10.25 PII
TEPMOXUMHUYECKUM YPaBHEHUSIM https://resh.edu.ru/
. ) Bbubnuoreka [IOK
CKOpoCTh XMMHYECKOH peakiuu, eé
https://m.edsoo.ru/7f41837¢
25 3aBUCUMOCTD OT Pa3JIUYHBIX (PAKTOPOB. 25.10.25 POIII
K
aTajau3 U KaTaJu3aTophbl https://resh.edu.ru/
Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
25 I'omMOreHHbIE U reTepOreHHbIE PeaKLun 30.10.25
POINI
https://resh.edu.ru/
IIpaktuyeckas pabora Ne 1 no teme bubmorexa [IOK
" https://m.edsoo.ru/7f41837¢
26 Brnusinue pa3iauuHbIX GaKkTOpOB Ha 31.10.25 PO
CKOPOCTb XUMUYECKOU PeaKkLUu https://resh.edu.ru/
27 OO6patumble 1 HEOOpPATHMBbIE PEAKIIHH. 1.11.25 bubmmnorexa LIOK
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XUMHUYECKOE PAaBHOBECHE

https://m.edsoo.ru/7f41837¢
POIII
https://resh.edu.ru/

IIpaxTrueckas padora Ne 2 o reme

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

28 "BausiHAE pa3IUYHbIX (PAKTOPOB HA 13.11.25 POIII
MOJIOKEHNE X UMHUYECKOTO PABHOBECHSI hitps://resh.edu.ru/
DNEKTPOIUTHIECKAST TUCCOITHALIUS bubnnorexa LIOK
P ' https://m.edsoo.ru/7f41837¢
29 CunpHble U cnadble 3IeKTPOJIUTHL 14.11.25 POII
Creners auccounauun https://resh.edu.ru/
Honnoe npoussenenue soasl. Cpena bubmiorexa [IOK
P 8 At p\, 8 https://m.edsoo.ru/7f41837¢
30 BOIHBIX PACTBOPOB. Bonopoanslii 15.11.25 POIII
nokaszarensb (pH) pactBopa https://resh.edu.ru/
. Bbubnmuoreka [IOK
I'upponus coneit. Peakuun,
https://m.edsoo.ru/7f41837¢
31 MPOTEKAKINNE B PACTBOPAxX 20.11.25
POII
SJICKTPOIMTOB https://resh.edu.ru/
bubmuorexa IHOK
[Ipaktuyeckas pabora Ne 3 mo Teme
" P P https://m.edsoo.ru/7f41837¢
32 XHMMHUYECKHUE PEAKLIUN B PACTBOPAX 21.11.25 POII
SICKTPOMTOB https://resh.edu.ru/
Bbubnuoreka [IOK
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
N https://m.edsoo.ru/7f41837¢
33 peakuuu. BaxHenne OKUCIuTeNu U 22.11.25 POIII
BOCCTAHOBUTEIH https://resh.edu.ru/
34 Merton 31eKTPOHHOTO (3JIEKTOHHO- 71195 bubmmorexa LIOK

HWOHHOTO) Oajanca

https://m.edsoo.ru/7f41837¢
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POIII
https://resh.edu.ru/

DIEKTPOSIN3 PaCTBOPOB U PACILIABOB

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

35 28.11.25
BEIIECTB POII
https://resh.edu.ru/
Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
36 Pemenue 3a1a4 pa3auyHbIX TUIIOB 29.11.25
POIII
https://resh.edu.ru/
Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
37 Pemenne 3a1a4 pa3inyHBIX TUIIOB 4.12.25
POINI
https://resh.edu.ru/
bubmuorexa IHOK
38 Cucrematuzanus U 0000IIeHNe 3HAHUIH 5 1295 https://m.edsoo.ru/7f41837¢
1o TeMe "Xumuyeckue peakyu" o POIIT
https://resh.edu.ru/
Bbubnuoreka [IOK
KontponpHnas padbora o teme https://m.edsoo.ru/7f41837¢
39 ) ) 6.12.25
XUMHUYECKUE PEAKLIUU POII
https://resh.edu.ru/
TlonoxeHue HEMETAIIOB B
. bubmmorexa LIOK
[lepuoandaeckoit cucTeMe X MMHYECKUX
https://m.edsoo.ru/7f41837¢
40 anemenToB J[. 1. Menneneesa u 11.12.25 POII
0COOEHHOCTH CTvaeHI/ISI UX aTOMOB. https://resh.edu.ru/
dusnyeckue CBOUCTBA HEMETAJUIOB
AjutoTponust HeMeTaJLIOB (Ha IpuMepe
41 p (Ha mpumep 121225 BbubGnuorexa [IOK

KHUCJIOpOAa, cepbl, pocdopa u

https://m.edsoo.ru/7f41837¢
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yriaepona)

POIII
https://resh.edu.ru/

Bonopon: nony4yenue, pusndeckue u

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

42 13.12.25
XUMHUYECKUE CBOMCTBA. [ apubl POII
https://resh.edu.ru/
. Bbubnuoreka [IOK
lanoreHsr: HaXOXAEHUE B IPUPOAE,
https://m.edsoo.ru/7f41837¢
43 CrocoObl oJTyueHust, pu3nyueckue u 18.12.25 POIII
XUMUYECKHE CBOMCTBA hitps://resh.edu.ru/
. Bbubnmuoreka [IOK
I'anorenoBonopoasl. Baxkueiimue
https://m.edsoo.ru/7f41837¢
44 KHUCJIOPOACOAEPIKALINE COCTUHEHUS 19.12.25 POII
raJIorenos https://resh.edu.ru/
JlabopatopHble U IPOMBIIILIIEHHBIE bubmmnorexa LIOK
CIOCOOBI MOJTyUEHUSI TaJIOTEHOB. https://m.edsoo.ru/7f41837¢
45 20.12.25
IIpumenenue raJsoreHoB U UX PolI
COeqUHEHUN https://resh.edu.ru/
IIpaktuyeckas padora Ne 4. Pemenue bubmaorexa LIOK
https://m.edsoo.ru/7f41837¢
46 SKCIEPUMEHTANIBHBIX 3a1a49 IO TEME 25.12.25 POIII
Tanorenst https://resh.edu.ru/
Kucnopon: naboparopHsie u Bbubnmuoreka [JOK
47 MIPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHUS, 96.12.95 https://m.edsoo.ru/7f41837¢
(pusrYecKre U XUMUYECKUE CBOMCTRA. o POIII
Oson. [IpuMeneHne KuCiIopoaa u 030Ha https://resh.edu.ru/
Bbubnuoreka [IOK
48 Oxcuapl ¥ NEPOKCUIBI 27.12.25 https://m.edsoo.ru/7f41837¢

PolI
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Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

49 P 9.01.26
eleHre 3a7a4 Pa3IudHbIX THIIOB POII
https://resh.edu.ru/
Cepa: HaxOXKIIEHUE B PUPOJIE bubnmorexa LIOK
pa. PHPOZS, https://m.edsoo.ru/7f41837¢
50 CHocoOBI MONMy4YeHus1, PU3NIECKUe U 10.01.26 PIII
XIMUHECKHIE cBOHCTE https://resh.edu.ru/
bubmuorexa IOK
https://m.edsoo.ru/7f41837¢
51 CepoBonopon, cynbhuabt 15.01.26
POIIT
https://resh.edu.ru/
bubnuoreka [IOK
Kucnoponcoaepxaiue COeqUHEHUs
N o https://m.edsoo.ru/7f41837¢
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM 16.01.26 P
KHCTIOTR! https://resh.edu.ru/
IIpaktuyeckas padora Ne 5. Pemenue bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
53 SKCIEPUMEHTANIBHBIX 3a1a49 IO TEME 17.01.26 POIII
Cepa u ¢ coemmmerma https://resh.edu.ru/
A3OT: HAXOXKICHUE B IPUPOJE, Bbubnmuoreka [IOK
54 CrocoObl moJTyueHus!, pu3nueckue u 52,0126 https://m.edsoo.ru/7f41837¢
XUMHYECKUE CBOMCTBA. AMMMAK, o POIII
HUTPUIBI https://resh.edu.ru/
Kucnoponcoaepxaiue CoOeqUHEHUs bubmorexa [OK
POACOACPIA . 8 o https://m.edsoo.ru/7f41837¢
55 azota. OcoOeHHOCTH CBOMCTB a30THOMN 23.01.26

KHCJIOTHI

POII
https://resh.edu.ru/
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[Ipumenenne a3oTa u €ro COCIUHEHU.

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

56 24.01.26
A3zoTHbIe ynoOpeHust POIII
https://resh.edu.ru/
Docdop: HAXOKNEHUE B IPUPOJIE, bubmmnorexa LIOK
crocoObl ToNyueHus1, pusndeckue u https://m.edsoo.ru/7f41837¢
57 N 29.01.26
XUMHu4eckue ceoricta. Dochuast u POIII
dochun. https://resh.edu.ru/
Oxcust hocdopa, Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
58 docdhopconepxkamue kucaoTel. Conu 30.01.26 PIII
(ocpopHoti xuenoTE! https://resh.edu.ru/
Bbubnuoreka [IOK
59 IIpumenenue ¢ocdopa u ero 31.01.26 https://m.edsoo.ru/7f41837¢
coenuHenuii. @ochopHbIe yaobpeHs S POII
https://resh.edu.ru/
IIpaxTrueckas padora Ne 6. Pemenne bubmorera LIOK
https://m.edsoo.ru/7f41837¢
60 SKCIEPUMEHTANIBHBIX 334349 IO TEME 5.02.26 POIII
Aszot u pochop u X coenuHEHHS https://resh.edu.ru/
Yraepon: HaXOKJI€HUE B IPUPOJE, bubmmoreka LIOK
61 AJTOTPOITHBIE MOAU(UKALINH, 6.02.26 https://m.edsoo.ru/7f41837¢
(pusnYecKre 1 XUMUYECKUE CBOMCTBA, o POIII
NIPUMEHEHUE https://resh.edu.ru/
Oxcup yrnepona(Il), oxcun bubnnorexa LIOK
" https://m.edsoo.ru/7f41837¢
62 vraepoaa(lV). yronpHas kuciora u eé 7.02.26
3 PoII
conm https://resh.edu.ru/
63 Pemenne 3a1a4 pa3nmuyHbIX TUIIOB 12.02.26 Bbubnuoreka [IOK
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https://m.edsoo.ru/7f41837¢
POIII
https://resh.edu.ru/

Kpemuuii: HaxoxxaeHUEe B MPUPOJE,

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

64 crocoObl ToNyueHus1, pusndeckue u 13.02.26 P —
XHUMHUYECKHE CBOHCTBA hitps://resh.edu.ru/
Bbubnuoreka [IOK
Oxcun xpemuawnsi(1V), kpeMHUeBas https://m.edsoo.ru/7f41837¢
65 14.02.26
KHCJIOTA, CUIUKATHI POIII
https://resh.edu.ru/
bubmuoreka IHOK
IIpumenenne kpemMHUs U €10
o https://m.edsoo.ru/7f41837¢
66 coenuHeHnil. CTEKJIO, €ro MOoJyUueHue, 19.02.26 POIII
BH]LBL CTCkIIA https://resh.edu.ru/
Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
67 Pemenne 3a0a4 pa3inyHBIX TUIIOB 20.02.26
POII
https://resh.edu.ru/
bubmuorexa IHOK
Cucrematuzanusa U 0000IIEeHNEe 3HAHUH https://m.edsoo.ru/7f41837¢
68 21.02.26
o teme "Hemerasibr" POIII
https://resh.edu.ru/
Bbubnuoreka [IOK
KontponpHnas padbora o teme https://m.edsoo.ru/7f41837¢
69 26.02.26
"Hemeramabr" POIII
https://resh.edu.ru/
70 AHau3 pe3ynbTaToB KOHTPOJIBbHON 7.02.26 bubnuorexa [IOK

paboThI, KOppeKLUs OIUOOK

https://m.edsoo.ru/7f41837¢
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POIII
https://resh.edu.ru/

ITonoxxenue MeTayioB B
Ileprnonnueckoi cucTeMe XUMHIECKHUX

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

71 snemMeHTOB. OCOOEHHOCTH CTPOCHHUS 28.02.26 PO
3JIEKTPOHHBIX 000JIOYEK aTOMOB hitps://resh.edu.ru/
METaJJIOB
OO6mue pusnyueckue CBOMCTBA bubmiorexa [IOK
https://m.edsoo.ru/7f41837¢
72 MeTaJuIoB. [IpruMeHeHe MeTaioB B 5.03.26 POIII
0
PITY M TEXHIIE https://resh.edu.ru/
Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
73 Cnnasel MetasuoB. Kopposust meTasios 6.03.26
POIII
https://resh.edu.ru/
Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
74 Pemenne 3a0a4 pa3inyHbIX TUIIOB 7.03.26
POIII
https://resh.edu.ru/
. . bubmmorexa LIOK
DNEKTPOXUMUYECKUN P HATTPSDKEHUI
https://m.edsoo.ru/7f41837¢
75 MetautoB. O01mue crnocoOb! MOTydeHus 12.03.26 PO
METaJLIoB https://resh.edu.ru/
O01mas xapakTepucTukKa MeTauion [A-
rpynnsl [lepuonnuyeckoil cuctemsl bubmmorexa LIOK
XHMHUYECKUX 3JeMeHTOB. Hatpuii n https://m.edsoo.ru/7f41837¢
76 13.03.26

KaJuil: nojaydyeHue, Gusnueckue u
XHUMHUY€ECKHe CBONCTBA, IPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COEIUHEHUN

POIII
https://resh.edu.ru/



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

Obmas xapakrepuctuka Merajuion ITA-
rpynmnel [leproanyueckoi CUCTeMbI
XUMHUYECKHUX 3JIEMEHTOB. Maruuii u

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

77 14.03.26
KaJbLIMK: MoJyueHue, GU3UIeCcKue u POII
XUMHUYECKUE CBONMCTBA, MPUMEHEHUE https://resh.edu.ru/
MIPOCTBIX BEIIECTB U UX COEIUHEHUN
Bbubnuoreka [IOK
KéctrocTp BOIBI U CTTOCOOBI €€ https://m.edsoo.ru/7f41837¢
78 19.03.26
YCTPaHECHUS POIII
https://resh.edu.ru/
bubmuorexa IOK
79 AnroMuHUHR: ony4yeHue, Gu3ndecKue u 50.03.26 https://m.edsoo.ru/7f41837¢
XUMHYECKHE CBONCTBA, MPUMEHEHUE o POII
https://resh.edu.ru/
AmdoTepHbIe CBOICTBA OKCHUIA U bubnuorexa LIOK
https://m. Tu/7f41
20 THIPOKCUA ATFOMHHUS, 21.03.26 ttps://m.edsoo.ru/7f41837¢
TUAPOKCOKOMIUIEKCHI aJIFOMUHUS, UX PolI
NIPUMEHEHUE https://resh.edu.ru/
Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
81 Pemenne 3a1a4 pa3inyHBIX TUIIOB 2.04.26
POIII
https://resh.edu.ru/
b K
IIpaxTrueckas padora Ne 7. Pemenne nommorexa O
https://m.edsoo.ru/7f41837¢
82 SKCIEPUMEHTANIBHBIX 3a4a49 IO TEME 3.04.26 POIII
HM "
€TaJIbl TJIABHBIX MMOATPYTII hitps://resh.edu.ru/
OO01mast xapakTepUCTHKA METAJIOB Bbubnmuoreka [JOK
83 nobouHbIx noAarpymn (b-rpymm) 4.04.26 https://m.edsoo.ru/7f41837¢

Ileprnonnueckoi CUCTEMbI XUMUYECKUX

Po1I
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JJIEMECHTOB

https://resh.edu.ru/

duznvueckue 1 XUMUYECKHE CBOMCTBA

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

84 XpoMma 1 ero COeTMHEHU, UX 9.04.26
p | , POII
MPUMCHEHHE https://resh.edu.ru/
. Bbubnmuoreka [IOK
Bakneiimue coeIMHEHUST MapTaHIa.
https://m.edsoo.ru/7f41837¢
85 IlepmaHranat kanusi, €ro 10.04.26 POIII
OKHUCJIUTENILHBIC CBONHCTBA httos://resh.edu.ru/
. bubmmorexa LIOK
Pusnueckrue U XUMUYECKUE CBOMCTBA
N https://m.edsoo.ru/7f41837¢
86 Jkesesa u ero coenunenui. [lonyuenne 11.04.26 POIII
Y MPUMEHEHUE CIIaBOB XKeEJe3a httos://resh.edu.ru/
. Bbubnmuoreka [JOK
Pusnueckrue U XUMUYECKUE CBOMCTBA
) N https://m.edsoo.ru/7f41837¢
87 MEMU U €€ COEANHECHUM, UX 16.04.26
POII
MPHUMEHCHHE https://resh.edu.ru/
Puznueckrue U XUMUYECKUE CBOMCTBA bubmuoreka IIOK
IIMHKA ¥ €r0 COEAUHEHUN, MX https://m.edsoo.ru/7f41837¢
88 17.04.26
MIpUMEHEeHNE. | HIPOKCOKOMIIEKChI PolI
LMHKA https://resh.edu.ru/
bubmuorexa IHOK
[Ipaktuyeckas pabora Ne 8. Pemenue
P P https://m.edsoo.ru/7f41837¢
89 SKCIEPUMEHTANIBHBIX 3a4a49 IO TEME 18.04.26 POIII
HM "
STaJLIIb! OOOHHEIX HOATpPY I https://resh.edu.ru/
Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
90 Pemenne 3a0a4 pa3inyHBIX TUIIOB 23.04.26

POII
https://resh.edu.ru/
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O0001EeHre U CUCTEMATU3ALUS

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

91 3y4E€HHOI'0 MaTepuaa 1o TeMe 24.04.26
fII\ZI'IHHF"MTpI/IJ'IHTM POIII
CTaLIE! https://resh.edu.ru/
Bbubnuoreka [IOK
KontposbHas paboTa 1o teme https://m.edsoo.ru/7f41837¢
92 25.04.26
"Metamnbr" POII
https://resh.edu.ru/
Bbubnunoreka [IOK
AHaIM3 pe3yabTaTOB KOHTPOJbHOMN https://m.edsoo.ru/7f41837¢
93 30.04.26
paboThI, KOPPEKIIUS OMIHUOOK POIII
https://resh.edu.ru/
Ponp xumuu B obecrieueHnn Bbubnuoreka [IOK
o4 YCTOHYMBOIrO Pa3BUTHS YEJIOBEUECTBA. 7 05.96 https://m.edsoo.ru/7f41837¢
IToHsATHE O HAYYHBIX METOIAX o POIII
HUCCJIEAOBAHUS BEIIECTB https://resh.edu.ru/
Hayunble npuHIUIEI OpraHu3aLuu bubmmnorexa LIOK
95 XUMHUYECKOrO IPOU3BOACTBA. 8.05.26 https://m.edsoo.ru/7f41837¢
ITpoMBIiIIEHHBIE CITOCOOBI MTOTYUEHUS o POII
BAXKHEHIINX BEILECTB https://resh.edu.ru/
XUMHUYECKOE 3arpsi3HEHNE
. Bbubnmuoreka [JOK
OKpY>KaroIleH Cpenbl U ero
https://m.edsoo.ru/7f41837¢
96 MOCHEACTBUS. XUMHUUECKUE 14.05.26 PO
CMEUAITBHOCTH (YPOK 1O hitps://resh.edu.ru/
npoOpPHEHTALINHN).
bubmuorexa IIOK
XUMUsA U 300POBBE YEIOBEKA. https://m.edsoo.ru/7f41837¢
97 15.05.26

JlexapcTBeHHBIE CpencTBa

POIII
https://resh.edu.ru/
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Xumpst muiu. Pojab XUMHUH B

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

o8 1 16.05.26
o0ecrieueHnu MUIIEBON 0E30MacHOCTH POIIT
https://resh.edu.ru/
Bbubnuoreka [IOK
https://m. ru/7f4
99 Kocmernueckue u napdroMepHbie | 21.05.26 ttps://m.edsoo.ru/7f41837¢
cpenctsa. beiToBast xumus. POII
https://resh.edu.ru/
. Bubnuoreka [IOK
XuMusi B CTPOUTENBCTBE. BaxkHelnue
https://m.edsoo.ru/7f41837¢
100 CTPOUTEJBHBIE U KOHCTPYKLIMOHHBIE 1 22.05.26 POIII
MatepHaiel https://resh.edu.ru/
. bubmmoreka LIOK
XUMHS B CEIbCKOM XO3SIHCTBE.
https://m.edsoo.ru/7f41837¢
101 Opranuyeckune U MUHEpaJIbHbIE 1 23.05.26
5 POINI
yAOOpeHHA https://resh.edu.ru/
Bbubnuoreka [IOK
102 Cucremaruzanust 1 0000IeHe 3HAHUH | 55 05.26 https://m.edsoo.1u/7f41837¢
O TEME POII
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10O 102

ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVIA YYEHUKA

Xumus. 10 knacc. YueOHuK. YriyOneHHbIH ypoBeHs, - O. C. 'abpuensn, .1
OctpoymoB, C.A. Crankos- M.: [Tpoceemenue, 2022 r.

Xumus. 11 knacc. YueOHuk. YrnyOaeHHbIH ypoBeHs, - O. C. I'abpuensH, U.T.
OctpoymoB, C.A. Cnankos- M.: IIpocsemenue, 2022 r.

METOJNYECKHUE MATEPHUAJIBI IUIA YUYUTEJIA

1. Xumus. YrioyOnenusiid ypoeens. 10 knacc. Meroandeckoe nocodue- O. C.
I'abpuensn, U.I'. Octpoymos - M.: Ipoda, 2019 r.

2. Xumus. YrnyOnennbiid yposens. 11 knace. Meroguueckoe nocodue- O. C.
Iabpuensn, U.I'. Octpoymos - M.: Ipoda, 2019 r.

3. Xumus. YrinyOneHusiid ypoeHs. 10 knacc. Konrponbhbie padoTh.- O. C.
INadbpuensn, C.A. Cnaakos - M.: JIpoda, 2019 r.

4. Xumus. YrnyOnennbiid yposens. 11 kmace. Konrponeneie padotsr.- O. C.
INabpuensn, C.A. Ciaakos - M.: Ipoga, 2019 r.

IHHUDPOBBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.tu//
http://schoolcollection/
https://urok.apkpro.ru/
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OoGopynoBanue u npuGopbI

Ne i/ HaumeHoBaHue 00bEKTOB H CPEACTB MATEPHAJIBLHO — TEXHHYECKOT0 00eCreYeHust
I. Ileuwarnsie mocoOust
1 KOMIUIEKT MOPTPETOB YUEHBIX-XUMHUKOB
2 Cepust cnpaBouHbIX TaOnui no xumuu («Ilepmommyeckas cucreMa XUuMUYeCKUX 3neMeHToB [ UL
MenpeneeBa», «PacTBOPUMOCTE COJIEH, KUCIOT W OCHOBAHUN B BOJAE», «ONEKTPOXUMUYECKHNA P
HANPSDKEHUH METAIIIOBY, « OKpacka MHAMKATOPOB B PA3JIMYHBIX CPENAX»)
3 Cepust TAONHIL MO HEOPraHUYECKOW XUMHAN
4 Cepust TAONMIL MO OPraHUYECKOH XUMHUH
5 Craiigpl ans rpad)OnpoeKTOpa MO OPraHUYECKOM U HEOPTraHWYECKON XUMUU
I1. UHdopManmoHHO-KOMMYHHKATHBHbIE CPeICTBa
1 MynbTuMENIHHBIE TPOrpaMMbl (00yYArOIIME, TPEHUHTOBBIC, KOHTPOJIMPYIOLIKE) MO BCEM pa3aciam
Kypca OpraHnYeCKON XUMUH
2 ONEKTPOHHBIE OMOIMOTEKH MO KYPCY XUMHUH
I11. Texan4yeckue cpeacrsa 00y4eHust
1 HoytOyk
2 HHTepakTrBHAs MTAHEIb
IV. YueOHO-IpaKkTHYECKOE H Y4eOHO-1a00paTOpHOE 000pyA0BaAHHE
In¢posas 1adoparopus no Xumuu (YUCHHYECKAs)
1 Jarunk pH ¢ nnanazonom nzmepenus He yxke yem ot 0 no 14 pH
2 JlaTumk BBICOKOW TemmepaTrypsl (TEPMOMNApPHBI) ¢ AMAMA30HOM M3MEPEHUs HE yke deMm oT -100 mo
+900C
3 JIaT4MK 3JEKTPONPOBOAMMOCTH C AMANA30HaMU U3MepeHus He yxe yeMm oT 0 1o 200 MxCwm; ot 0 o
2000 MxCwM; ot 0 o 20000 MxCm
4 JlaTuuk TemMnepaTypbl INIATUHOBBIN ¢ IMANA30HOM M3MEPEHHUS HE yke ueM OT -30 mo +120C
5 JlaTumk onTHYECKOM IJTIOTHOCTH 525 HM
IIpuGopbl, Ha0OpPBI MOCYAbI W JIAOOPATOPHBLIX MNPHHANICKHOCTEH A1 XUMHYECKOT0
JIKCIEePHUMEHTA
OO01ero Ha3Ha4YeHus
1 Bechl 3JIEKTPOHHBIE




HarpeparensHbie mpuOOpHI:

- BNIEKTPOIUIATKHA Ja00PATOPHBIE C OTKPBITON COUPATIBIO
- CHOUPTOBKH

- BJIEKTpOHarpeBareaun s npooupok HII-1

- HarpeBarenb s Koa0 yueOnbiii HKY

(U]

JlocKa i1 CYIIKH IMOCY Bl

I~

KommiekT snexkrpocHabkeHNs KaOMHETa XUMUN

JleMOHCTpaLlHOHHBIE
Habop nocy bl 1 NpUHAIEKHOCTEH JUIsl TEMOHCTPAIMOHHBIX OIMBITOB MO XUMUHU

Habop neraseii 118 MOHTa)Ka YCTAaHOBOK, MJUTFOCTPUPYIOIIUX XMMHUUYECKUE MPOU3BOICTRA

CTONMMK MoOaBeMHBINA

[IItatuB 1 AeMOHCTpaMOHHBIX TpoOupok [1X-21

N[N —

HabGop ¢nakonos (250 — 300 mut 1y1st XpaHEHUsI PACTBOPOB PEAKTHUBOB)

Cnenmnanu3npoBaHHble NPUOOPHI U AaNNAPATHI
Amnmnapar (npubop) mans noayyeHus razos (Kunna)

Ha60p AJIs1 OIBITOB 11O XMMHMH C DJICKTPHUYCCKHUM TOKOM

Kommnekt Tepmomerpos (0 — 100 °C; 0 — 360 C)

[Tpubop [uist OKUCICHHsI CIAPTA HAJl METHBIM KaTaJIn3aTOPOM

[Tpubop wist MONTy4YECHHs] TATOUA0ATKAHOB U CIOXKHBIX 3QHUPOB

BopoHnka nenurtenbHast 1715 paboThl ¢ BPEAHBIMH BEIIECTBAMHU

Bo3mymiHbIi X0I0IMIEHAK

RX|I| N[NV

BopoHka aenurenbHas o01Iero Ha3HaueHus

KommiekTsl AJ151 1a00paTOPHBIX ONBITOB H MPAKTHYECKHX 3aHATHIT 0 XUMUH
Bechl Mexannyeckre 1ad0paTOpHbIE

Becnl snekTponHble yueOHbie 1aboparopusie BYJI-50 OM

Habop 6aHok At xpaHeHust TBEpAbIX peakThBoB (30 — 50 mu)

Habop ckiisiHOK ((p1akOHOB) JUIsl XpaHEHU ST PACTBOPOB PEAKTUBOB

Ha6op npobupok (I1X-14, [1X-16)

[Tpubop st mosy4eHusl ra3oB

Habop «BpICOKOMOJIEKYJISIPHBIE BEILIECTBAY

R[N n|=|W[IN|—

L[I/IJ'II/IHI[pBI MCPHBLIC CTCKJIAHHBIC
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Kpucramumsarop

10

Habop creknsHHbIX TPyOOK
- IUAMETP OT 3 A0 7 MM
- guameTp ot 4 1o 7 mm

V. Moaeaun
Halop kpuctamuecknx penieTok: ajiMasa, rpadura, HoBapeHHON COn

Habop as MmonenupoBaHus CTPOCHUS OPTaHMYECKUX BEIIECTB

(U]

Habop 11 MoeIupoBaHusi 3JCKTPOHHOTO CTPOEHHSI aTOMOB JIEMEHTOB

VI. HatypaibHble 00beKTbl, KOJJIEKIHH

BoJsokHa

KaMeHHBIH yroib U MPOAYKTHI €10 nepepaboTKu

Kayuyk

MuHepassl ¥ TOPHBIE IOPOJIBI

Topd u npoAyKThI €ro nepepadboTKu

Hed b 1 BaxHEHIIME NPOAYKTHI €€ NEPEpabOTKH

[ mracTmaccel

X[ [N | |W[IN|—

Tommmso

VII. PeakTuBbl

Habop Ne 1 OC «Kucnotei»

Ha6op Ne 3 OC «I'uapokcuabi»

Habop Ne 6 OC «lllenoynbie U NIET0YHO3EMETBHBIC METAIIIBD)

HaGop Ne 11 OC «KapGonats»

HaGop Ne 13 OC «Anerarel. Poganunbl. COETMHEHHS JKENE3aY.

HaGop Ne 14 OC «CoenuHeHUs: Maprasiay

HaGop Ne 16 OC «Hutpare»

R[N n|=|W[ N|—

HaGop Ne 17 OC «Muamkaropsh)

\O

HaGop Ne 19 OC «¥YraeBoaopoash»

Habop Ne 20 OC «Kucmopoacoaepxaniye OpraHiueCKue BEMIECTBAY

HaGop Ne 21 OC «KucnoTel 0praHu4eCcKHey

Habop No 22 OC «¥YrneBojibl. AMUHBD)
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HaGop Ne 24 OC «Marepuanbsy

VIII. AnTe4yka nepBoi moMouu
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