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COJEPXAHUE OBYYEHUSA

8 KIIACC

ITepBoHaua/IbHbIE XMMHUUYECKHE MTOHSTHUSA

[Tpeamer xumuu. Pojib XMMUM B >KM3HM UejiOBeKa. XHMMHs B CUCTeMe HayK. Tesa W BelllecTBa.
dusnyeckre CBOWMCTBA BelllecTB. ArperaTHoe COCTOsiHMe BellecTB. [IoHSITMe O MeToJax IO3HaHUS B
xuMHH. YucTele BeljecTBa M cMecd. CriocoObl pa3ziesieHusi CMecei.

ATOMBI U MOJIeKyJbl. XUMUUueckue 3jieMeHTbl. CUMBOJIBI XMMUUYeCKUX 3JjieMeHTOB. [IpocTele u
CJI0)KHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUeHue.

Xumunueckasi popmysa. BareHTHOCTh aTOMOB XMMHUUECKUX 3/1eMeHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewectB. OTHOCMTe/bHas aToMHas Macca. OTHoOcuTesbHasi MOJIeKyJisipHass Macca. MaccoBas [ouis
XUMHUYECKOT0 3/IeMeHTa B COe/IMHEHUU.

KosmuectBo BemectBa. Mosb. MosisipHas Macca. B3auMOCBSI3b  KOJ/IMUeCTBa, MacChbl W 4uC/Ia
CTPYKTYPHBIX eWHUL] BellecTBa. PacuéTsl mo hopMynaM XMMUUECKUX COeUHEHU.

dusnueckrue U XUMUYeCKHe sBAeHUs. XWMHUUYecKas peaklys U eé MpH3HaKW. 3aKOH COXpaHeHUs
Macchl BelecTB. Xumuueckve ypaBHeHusl. Kiaccudukauys XWMHAYECKUX peakiuil (coequHeHUs,
pa3JIoXKeHUs, 3aMellleHus, 0OMeHa).

Xumuueckuii 3kcnepumeHm:

3HAKOMCTBO C XMMWYECKOH TIOCY/I0H, TIpaBrUaMy paboThI B JabopaTopur ¥ MpuémMamu obpaltieHus ¢
nabopaTopHbIM 000pY/[0BaHHEM, U3yUeHHE U OMUCaHue (GU3NUeCKHUX CBOMCTB 00pa3lioB HEOPraHUYeCKUX
BellleCcTB, HabsrofeHne ¢u3NuecKux (TIaB/ieHWe BOCKa, TasHUe JibJja, pacTUpaHUWe caxapa B CTYIIKe,
KUIeHWe W KOHJeHcCalusl BOJbl) MU XUMWUUECKHUX (FOpeHHe CBeud, MpoKajivuBaHWe MeJHOW IPOBOJIOKH,
B3aMMO/IEMICTBHE Mejla C KHCJIOTOM) sIB/IEHWH, HaAO/IIO/[eHHe W OIMCaHWe TIPU3HAKOB IPOTEKaHHS
XUMWYEeCKUX peakiui (passioykeHWe caxapa, B3aWMOJEHCTBHe CePHOM KHCIOThI C XJIOpUAOM Oapwus,
pasnoxxenure ruapokcuga meau (II) mpu HarpeBaHuu, B3avMOJENCTBHE >Kejie3a C PACTBOPOM COJIU MeJu
(IT), w3yueHue cCIriOCOOOB pa3fie/ieHUss CMecel: C TIOMOI[bI0 MarHwuTta, (GUIBTPOBaHWE, BbITAapUBaHUE,
JUCTUJUISLUS, XpoMaTorpadus, MpOBeJjeHWe OUMCTKH TTOBAPEHHOW CO/M, HaO/MoJeHre U OIUCAHUe
pe3y/bTaTOB TPOBEeJEHUs] OIbITa, WIJHOCTPUPYIOLLEr0 3aKOH COXPaHeHWsl MacChl, CO3[aHUe MOJesel
MOJIeKy1 (I1apOCTeP>KHEBBIX ).

Ba)kHeililue npejcTaBuTe/IM HeOPraHNUYeCKHX BellecTB

Bo3gyx — cmecs rasos. Cocras Bo3zayxa. Kucinopog — sseMeHT U nipocToe BeljectBo. HaxoxeHue
KUCJIOpO/ia B TIpUpo/ie, pusnyeckue U XUMUUecKrde CBOMCTBA (peakiuu ropeHus). Okcuel. [IpumeHeHue
kucnopozsa. CriocoObl To/yueHWs] KHCI0poJa B JlabopaTOpyuM W TIPOMBIIIJIEHHOCTH. KpyroBopor
Kucopo/ia B ipupo/ie. O30H — a/iioTporiHasi MojudrKalys KUC/I0po/a.

TerioBoi 3P heKT XMMUUeCKON peakijuu, TepMOXUMUUeCKHe YpaBHeHUs], 9K30- U SH/I0TepMUYecKue
peakuyu. TOMIMBO: yroib U MeTaH. 3arpsi3HeHre Bo3/yxa, yCuieHWe NapHUKOBOro 3¢ dekTa, pa3pyllieHre
030HOBOI'0 CJIOSI.

Bopopog — snemeHT U mpocToe BelecTBO. HaxoxkieHue BojopoJa B MpUpoje, (unyeckue U
XUMHYeCKre CBOWMCTBA, IPUMeHeHHe, Crioco0bl moydyeHusi. KucioTer U conu.

MonsipHbiii 00bEM Ta30B. PacuéThl 10 XUMUUECKUM YPaBHEHUSIM.

du3nueckre CBOWCTBA BoAbl. Boza kak pactBoputensb. PacTBopbl. HacklljeHHbIe Y HEHACKIILIEHHbIe
pacTBOpbl. PacTBOPpUMOCTH BelecTB B BoZie. MaccoBasi [j0/is BellleCTBa B pacTBOpe. XMMUUeCKHe CBOMCTBA
BoAbl. OcHOBaHusA. Posib pacTBOpPOB B MPUpPOZE U B >KU3HK uejioBeKa. KpyroBopoT BoZbl B MPUPOJE.
3arpsi3HeHUe NPUPOAHbIX BoJ. OXpaHa YU OUMCTKA TIPUPOJHBIX BOJ,.

Knaccudukanus  HeopraHuueckux — coeivHeHui.  Okcugapl.  Kraccudukaius — OKCH/OB:
coneobpasymoliue (OCHOBHbIe, KUC/IOTHBIe, aMboTepHbIe) U Heconeobpa3ytolie. HoMeHK/1aTypa OKCH/IOB.
dusnyeckre U XMMUUeCKHe CBOMCTBA OKCH/0B. [ToyyeHre OKCUIOB.



OcHoBanus. Knaccudukaiys ocHOBaHMM: IIE/IOUM W HepacTBOpUMbIe OCHOBaHUs. HomeHKaTypa
ocHoBaHMM. PU3MyecKre U XMMUYEeCKre CBOMCTBA OCHOBaHUM. [TosiyueHre 0CHOBaHUM.

Kucnotel. Knaccudukaims kucnor. HomeHknatypa kucioT. dusnueckre U XUMAYeCKre CBOMCTBa
Kucnot. Psg aktuBHoctu MetasuioB H. H. bekerosa. [losiyueHve Kucor.

Conu. HomeHkunarypa coseit. @u3nueckre U XuMuJeckue cBorcTBa cosieil. [Tonyyenue cosnen.

['eHeTHyYecKasi CBsI3b MeX/ly K/lacCaMyd HeOPraHUUeCKHUX COeMHEeHUHN.

XumuuecKutl 3Kcnepumenm:

KaueCTBeHHOe OTpeZie/ieHde CO/lep)KaHWsl KHC/IopoJa B BO3AyxXe, IIojiyueHWe, cobupaHue,
pacrio3HaBaHUe U U3yueHHe CBOWCTB KHUC/IOPO/ia, HaOM0ieHHe B3aUMO/IEMCTBUS BEIIeCTB C KUCIOPOZOM U
yCJIOBUSI BO3HUKHOBEHUsI W TIpEKpallleHusi ropeHust (Tokapa), 03HaKoMyieHHe ¢ oOpa3liaMu OKCH/IOB U
OTMCaHWe UX CBOWCTB, TOTy4YeHHe, CoOOMpaHue, pacrio3HaBaHUe U U3yueHHe CBOWCTB BO/|0po/ia (TropeHue),
B3aUMOJencTBUe Bojopoga ¢ okcugoMm wmeau (II) (Bo3MOXXHO HCIo/ib30BaHME BHeOMaTepHanoB),
Hab/mozieHre 00pa3lioB BeleCTB KOJMUeCTBOM 1 MoOJb, HCC/eloBaHHe OCOOEHHOCTel pacTBOPeHUst
BellleCTB C pa3/IMYHOM pacCTBOPUMOCTBIO, TIPUTOTOB/IEHHE PACTBOPOB C OMpejle/IEHHOM MacCOBOW [0/iei
pPacTBOPEHHOI'O BellleCTBa, B3aMMOJIEMCTBHE BOJbI C MeTa/ulaMM (HaTpueM M Kanbl[ieM) (BO3MOXXHO
WCTIONb30BaHHe BH/IeOMaTepraoB), HCC/efoBaHUe 00pa3ljoB HEOPraHWYeCKHWX BeIecTB pPa3/IMYHbIX
K/IaCCOB, HaOJIFOfieHre W3MeHEeHHsI OKPaCKHW WHAWKATOPOB B PacTBOpaxX KHUCJOT W IIe/oueid, M3ydeHHe
B3auMozencTBusi okcuga meau (II) ¢ pacTBOpOM CepHOM KHUCIOTBHI, KUCIOT C MeTas/ulaMW, peakLUu
HeWTpanu3alyy, MOoJyuyeHWe HepacTBOPUMBIX OCHOBaHWM, BbITeCHEHWE OJHOTO MeTajjla [ApYyTUM U3
pacTBOpa COJIM, pellleHHe SKCIepUMeHTa/IbHbIX 3a/lau Mo TeMe «BakHelIlne KiacChl HeOpraHUueCKuX
CcoeIMHEeHUM».

ITepuoguueckuii 3akoH u Ilepuoaguueckas cucreMa XuMUdyeckux 3jemeHToB [. W.
MenpeneeBa. CTpoenre aToMoB. XuMHUYecKas CBfA3b. OKHUC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIuU

[TepBbie MOMBITKM KIaCCU(PUKALMM XUMHUUECKUX 3jeMeHTOB. [loHsiTWe O rpymnmax CXOAHbIX
3/1eMeHTOB (1L[e/IOUHbIE U 11]eJI0YHO3eMe/IbHbIe MeTasl/Ibl, Fajl0TeHbl, UHEPTHBIE Ta3bl). DJeMeHTbl, KOTOPbIe
o6pa3ytoT ampoTepHbIe OKCHIBI ¥ THIPOKCHZIBI.

[Tepuoauueckuii 3akoH. Ilepuopnueckasi cuctema xumuuyeckux sjeMeHTOB [I. WM. MeHgeneeBa.
KopoTtkonepuozHasi 1 AjiiHHOTIeproiHast popMel [leproguueckoii cucTeMbl XUuMUueckux 3nemeHToB /1. U.
MengeneeBa. I[lepuoabl u rpyrnbl. PU3MUecKUi CMBIC TMOPSIAKOBOIO HOMepa, HOMEpPOB TMepuoja U
TPYIIIBI 3/IEMEeHTa.

Ctpoennie atomoB. (CocTaB aTOMHBIX siflep. M30TOrbl. OyeKTpOoHbL. (CTpoeHHe 3JIeKTPOHHbBIX
obomnouek atoMoB mepBbix 20 XUMHUYecKHUX 371eMeHTOB Ileproandeckoii cuctemsl [I. V. MenpeneeBa.
XapakTepruCTMKa XMMHMUECKOrO 3JIeMeHTa MO0 ero nojokeHuto B Ilepuoguueckon cucreme [I. U.
MeHgeneeBa.

3aKOHOMEPHOCTHM M3MeHeHMsl pajjiyca aTOMOB XUMHWYECKHUX 5/IeMEHTOB, MeTa/UIMueCKuxX U
HeMeTa/l/TMYeCKHUX CBOMCTB MO IPYIINaM U Mepruojam.

3HaueHue [lepuoguueckoro 3akoHa U Ilepruoanueckoll CUCTEMbl XHMUUECKUX 3/IEMEHTOB [I/Isi
pa3BUTUSI HAYKU U NIpakTUKU. [1. VI. MeHie/ieeB — YU€HBIN U rPaXk/IaHUH.

Xumunyeckasi cBsisb. KoBaneHTHasi (To/isipHass W HeMoJIsipHasi) CBs3b. OJIEKTPOOTPULIATEBHOCTh
XUMUYECKHX 371eMeHTOB. VIOHHas CBS3b.

Crenenb okucieHus. OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIE peakUuud. [Iporieccel OKWC/IeHUS U
BOCCTaHOB/IeHUs1. OKUC/IUTE/TM U BOCCTAaHOBUTEJIH.

Xumuueckuti 3kcnepumeHm:

n3yueHue 00OpasliOB BellleCTB METAa/UIOB M HeMeTasyloB, B3aUMOJEWCTBHE THAPOKCHA LMHKA C
pacTBOpaMM KHUC/IOT W Iile/ioueid, TIpOBeieHWe OIbITOB, W/UTHOCTPUPYIOLMX MpPUMepbl OKUC/IUTEbHO-
BOCCTAHOBUTE/IbHBIX peaKlivi (ropeHre, peakliy pa3/ioyKeHUs], COeJUHeHNs1).

MesicnpeomemHble ces3u



Peanu3aliydsi MeXIPeJIMETHBIX CBSI3eM MPU W3YyYeHWM XUMHMU B 8 Kjlacce OCYIeCTB/ISIeTCS uepe3s
WCTIO/b30BaHUe KaK OOIUX eCTeCTBeHHO-HAyUHBIX TOHSATHH, TaK W TMOHSITUMN, SIB/ISIOUUXCS CUCTEMHBIMU
JUTS OTJIe/IbHBIX TPeIMETOB eCTeCTBeHHO-HayUYHOTO I[UK/IA.

OO011Me ecTeCTBEHHO-HAayUHbIe TIOHSTHS: Hay4YHbIN (DakKT, TUMOTEe3a, TEOPHs, 3aKOH, aHa/Iu3, CUHTE3,
K/accudyKaiusi, MepruoAUYHOCTb, HaOJ/IOZIeHHe, SKCIIePUMEHT, MO/Ie/IMpOBaHUe, WU3MEepeHHe, MO/Ieb,
sIBJIEHUE.

du3vKa: MaTepus, aTOM, 3JIeKTPOH, MPOTOH, HEUTPOH, MOH, HYK/IH]], U30TOIbl, PaJMOAKTUBHOCTb,
MOJIEKy/Ia, 3JIEKTPUUECKUM 3apsifi, BEIeCTBO, Telo, 00BEM, arperaTHOe COCTOSIHME BeIIeCTBa, ras,
¢bu3nyecKre BeJIMUUHBI, eIMHULIBI ©3MepPeHHsI, KOCMOC, TI/IaHeThl, 3BE371b1, CoHIIe.

Buonorusi: poTocunTes, ApixaHue, 6uocdepa.

[leorpadusi: atmocdepa, rugpochepa, MUHEpaibl, TOPHbie TOPOJbl, TOJe3HbIe HCKOMaeMble,
TOT/TMBO, BOJIHBIE PECYPCHI.

IVNTIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHWHN HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATHI

JINUHOCTHBIE Pe3y/bTaThl OCBOEHUS MTPOrPaMMbl OCHOBHOTO OOITlero oOpa3oBaHMs JIOCTUTAIOTCS B
XoZle 0oOyueHWUs XMMHUM B €JUHCTBE yueOHOW M BOCIMTATEe/JIbHOW [eSTeTbHOCTH B COOTBETCTBUU C
TPAJUI[MOHHBIMH ~ POCCUHCKUMH  COL[MOKY/JbTYPHBIMA U  JIYXOBHO-HPAaBCTBEHHBIMU  IIeHHOCTSIMH,
MIPUHSATBIMU B 00IIleCTBe MpaBUiaMU M HOpMaMU TIOBeJieHUsI U CTIOCOOCTBYIOT MpoLieccaM CaMOTO3HaHus,
CaMOPAa3BUTHS U COLIMAM3ALUN 00yUarOIUXCSl.

JINUHOCTHBIE pe3y/bTaThbl OTPa)KalOT TOTOBHOCTb OOYYAKOIUXCsS DPYKOBOJCTBOBAThCS CHCTEMOM
TO3UTHBHBIX 1[eHHOCTHBIX OPUEHTALWN 1 pacIllUpeHHe OIbITa JesiTe/TlbHOCTU Ha eé OCHOBE, B TOM UKCJIE B
YyacTu:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

[[EHHOCTHOTO OTHOIIIEHUSI K OTeueCTBeHHOMY KyJIbTYPDHOMY, WCTOPUYECKOMY U Hay4yHOMY
Hac/Ie/[ui0, TIOHUMaHUsl 3HaUeHUs XMMHUUeCKOW HayKd B >KU3HU COBPEMEHHOro 00IlecTBa, CrIoCOOHOCTH
BMa/leTh JIOCTOBePHON WHGopMalield O T1epeJoBbIX JOCTWKEHUSX U OTKPBITUSAX MHDOBOM U
0TeuyeCTBEHHON XUMHHU, 3aMHTEPECOBaHHOCTU B Hay4YHbIX 3HAaHUSX 00 yCTpOMCTBe MUpa U 00I1leCTBa;

2) rpa)kAAHCKOr0 BOCIIUTAHUS:

TIpe/ICTaB/IeHuss O COLIMATbHBIX HOPMax U TIPaBU/IaX MEX/IMYHOCTHBIX OTHOIIIEHWH B KOJUIEKTHBE,
KOMMYHHUKAaTUBHON KOMITETEHTHOCTH B OOITIeCTBEHHO TIO/IE3HOM, yueOHOUCC/IeI0BaTe/TbCKOU, TBOPUECKOH
U JpYyruX BHUJAX JeATeNlbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM [eSITeIbHOCTH TIpH
BBLITIOJTHEHUM y4eOHBIX, MMO3HaBaTeMbHBIX 3a/lay, BBITIOJHEHUM XUMHUYECKUX KCTIePUMEHTOB, CO3[aHUU
yueOHBIX TMPOEKTOB, CTPeMJIeHUS K B3aWMOTIOHHMMAaHHWIO W B3aMMOTIOMOIIM B TIPOL[ecce 3TOM yueOHOM
JlesiTe/TbHOCTH, TOTOBHOCTH OL|eHMBaTh CBOE TOBeieHHe U TIOCTYTIKA CBOMX TOBApHILed C TO3ULUK
HDPABCTBEHHBIX U TIPaBOBBIX HOPM C YUETOM OCO3HAHUSI TIOC/IeJCTBUIA TIOCTYTIKOB,;

3) L{eHHOCTH HAYYHOT'0 MO3HAHMA:

MHUPOBO33pDEeHUYECKHEe TIPe/ICTAB/IEHUs] O BeIeCTBe W XUMHUYECKOM peaklid, COOTBETCTBYIOIIHE
COBPEMEHHOMY YDOBHIO Pa3BUTHSI HAyKU U COCTaBJISIIOLIME OCHOBY [ijisi TIOHMMaHUsI CYIIIHOCTU Hay4YyHOMU
KapTUHbI MUpA, Tpe/ACTaB/JeHUsT 00 OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHS TPUPO/bl, B3aUMOCBSI3AX
yesioBeKa C TPUPOJHON CpeIoi, O PO/ XUMUU B TI03HAHUM 3THUX 3aKOHOMEPHOCTel;

ro3HaBaTe/IbHbIe MOTHBBI, HarpaB/ieHHbIe Ha TI0/yueHHe HOBBIX 3HAHUM 10 XUMHH, HeOOXOAUMbIe
o7t oOBbsicHeHUs1 HaOJIO/jaeMbIX TIPOLIECCOB U SIBJIeHWH, T103HAaBaTeNbHOM, WHGOPMALMOHHON U
YUTaTeIbCKOM KYyJ/IbTYPbl, B TOM UYKC/e HAaBBIKOB CaMOCTOSTENbHOW paboThl C yueOHBIMU TEKCTaMU,
CTMPaBOYHOM JIUTEPATyPOM, JOCTYIHBIMU TEXHUUECKUMH CPeJiICTBaMU UH(POPMAI[MOHHBIX TeXHOIOTU;



vHTepeC K OOyueHWI0 U TIO3HaHWIO, J0003HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camMoo0pa30BaHUI0, TPOEKTHOW U HCC/Ie/IOBATe/bCKONW JIeITe/IbHOCTH, K OCO3HAaHHOMY BbIOOpY
HarpaB/IeHHOCTH W YPOBHS 00yUeHUs B [Ja/IbHEHIIEM;

4) bopMupoBaHUSA KY/JILTYPHI 3/[0POBbSI:

OCO3HaHHe I1[€HHOCTH >KWU3HH, OTBETCTBEHHOTO OTHOIIEHUs K CBOEMY 3/I0pOBbIO, YCTaHOBKH Ha
3/10pOBbIM 00pa3 ’KW3HHW, OCO3HAHHE TIOCTeJCTBUM U HETpUsTHEe BPeJHBIX IPUBBIYEK (yroTpebsieHus
aJIKoroJisl, HAPKOTHUKOB, KYPeHHs), He0OX0IUMOCTH COOJTIO/IeHHsT TTpaBUI 6e301acHOCTH MTPH obparlieHnuu ¢
XUMHAYeCKUMH BeIlleCTBaMU B OBITY W peasibHOM >KH3HH;

5) TPyAOBOro BOCIIUTAHUSA:

WHTepecC K MPaKTUUeCKOMY M3yueHUI0 Mpodeccuil U TpyAa pa3/IMuHOr0 pojia, YBaKeHUe K Tpyay U
pe3yJsibTaTaM TPYZOBON [esiTe/IbHOCTH, B TOM YKC/e Ha OCHOBe TMPUMEHEeHUs TMpeJAMEeTHBIX 3HaHWM TI0
XWUMHHM, OCO3HAHHBIM BBIOOD WHWBHya/JbHOM TPAaeKTOPUM TPOJO/DKEHHs1 00pa3oBaHUS C YUuETOM
JTMYHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XUMUH, OOII[eCTBeHHBIX MHTEPECOB U MOTPeOHOCTeMH, yCIelHOM
npodecCUOHATBHON [JIeSITe/TbHOCTU M Pa3BUTUsS HEOOXOJUMBIX YMEeHHM, TOTOBHOCTh afariTUPOBAaThCs B
ripodeccoHaNbHOM Cpefie;

6) 3K0/I0rHYeCcKOoro BOCUTAHUA:

9KOJIOTHMUECKU 1]esieco0bpa3Hoe OTHOIIIEHHe K MPUPO/ie KaK UCTOUHHUKY >KU3HU Ha 3emsie, OCHOBe eé
CYIIIeCTBOBaHUsI, TIOHMMaHWe I[[€HHOCTH 3/I0pOBOr0 W 0Oe3omacHOro obpa3a >KWU3HHW, OTBETCTBEHHOE
OTHOIIIEHWe K COOCTBEHHOMY (U3MUECKOMY W TICUXHUUECKOMY 3/I0POBbIO, OCO3HaHHE I1[€HHOCTH
coOmo/ieHNst TIpaBU1 0e301acHOTO TOBeZieHHs1 TIpM paboTe C BeIeCTBaMM, a TaKXKe B CHUTYyalUsX,
yTPOJKAOIIUX 3/I0POBBIO U XKU3HU JIFO/[eH;

CIIOCOOHOCTH TIPUMEHSITb 3HaHWs, TIOJiyuyaemMble TIPU M3yueHWM XUMHH, [/ pellleHus 3ajad,
CBSI3aHHBIX C OKpY)Karollell MpUPOAHOM Cpefjoi, /sl TOBBILLIEHUS YPOBHSI 3KOJIOTUUECKOW KYJIbTYPHI,
0CO3HaHUs I7106a7TbHOTO XapaKTepa 3KOJI0TnYecKuX Npob/ieM U My Teld WX pelieHus TIOCPeZiICTBOM MeTO/I0B
XMWY, 9KOJOTUYECKOTO  MBIIUIEHHWs, YMEHHUSI PYKOBOZACTBOBaTbCSI WM B  TI03HABaTe/bHOM,
KOMMYHUKaTUBHOM U COLIMA/IbHOM TIPaKTHKe.

METAINIPEIMETHBIE PE3YJ/IbTATHI

B cocraBe MeTampegMeTHBIX pPe3y/JbTaTOB BBIJENSIOT 3HauuMMble s (OPMUPOBAHUS
MHPOBO33peHHs1 0blleHayuHble TIOHATHS (3aKOH, TeOpus, TIPUHLIWII, THUTIOTe3a, (PaKT, CHCTeMa, TpOoLiecc,
9KCTIeDUMEHT U [Ipyroe.), KOTOpble HCTIONb3YIOTCS B €CTeCTBEHHO-HAayUHBbIX Y4eOHBIX TpegMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHWM U3 3TUX MpeAMeTOB (POPMUPOBaThL MpeJCTaB/leHre O 11eIOCTHON HayuHOU
KapThWHe MWpa, W yHUBepCajibHble yueOHble JelicTBUSI (TTO3HABaTe/bHbIE, KOMMYHUKATHBHbIE,
peryJsiTUBHbIE), KOTOpble o0ecrieunBalOT (OPMHPOBAHHWE TOTOBHOCTH K  CaMOCTOSTEIbHOMY
TIJIAHUPOBAHMIO U OCYI[ECTB/IEHHUIO YUeOHOH /1esiTe/TbHOCTH.

ITo3HaBaTe/bHBbIE YHHBepPCa/IbHbIe yUeOHbIe JeiiCTBUS

Ba3oBble 1oruyeckue JeMCTBUA:

yMeHHUsI UCIT0/Tb30BaTh MPUEMBI JIOTUUECKOT0 MBIILIJIEHUs] IPH OCBOEHWH 3HAHUWM: PaCKpPhIBaTh CMbICIT
XUMHAYEeCKUX TIOHSITUM (BBIJENATh WX XapaKTepHble MPU3HAKW, yCTaHAB/IMBaTh B3aUMOCBSI3b C JPYTUMH
TIOHATUSIMM), HCIIO/Ib30BaTh TOHATUS [Jii OOBSICHEHUSI OTAeNbHBIX (DAaKTOB U sIBJIeHWM, BbIOUMpATh
OCHOBAHUSI W KpUTEpUH /ISl KIaCCUPHUKAIMM XUMWYECKMX BeIeCTB W XUMUUYECKHX peakLuH,
yCTaHaB/IMBaTh TPUUHUHHO-C/IE/ICTBEHHbIE CBSI3W MeXAy OO0BeKTaMHd W3y4eHHs, CTPOWTH JIOTHUYeCKHe
paccyxieHus: (MUHAYKTHUBHbIe, IeIlyKTHBHBIE, 110 aHAJIOTHH), [ieJlaTh BBIBO/IbI U 3aK/IFOUEHUS;

yMeHWe TIpUMEHSATb B TIpollecce TI03HAaHUs TIOHATHs (TpeAMeTHble U MeTaripe/IMeTHhLIE),
CUMBOJIMYeCKHe (3HAKOBbIe) MO/Ie/Iv, UCTIOhb3yeMble B XUMUU, TIPeobpa30BbIBaTh LIMPOKO MPUMeHsieMbIe B
XUMHUM MO/Ie/TbHble TIPe/ICTAaB/IeHUs — XUMUUECKHW 3HaK (CUMBOJ 3/iIeMeHTa), XUMHUeckas (opMmyia H
ypaBHeHMe XWMHUYeCKOW peakiud — TIpU pellleHWd y4yeOHO-TIO3HaBaTe/JbHBIX 3a/lady, C YYETOM ITUX
MO/Ie/IbHBIX TIPeZCTAaB/IeHWH BBISIB/IATE M XapaKTepPU30BaTh CYIeCTBEHHbIe TIPU3HAKU U3ydaeMbIX



00BEKTOB — XMUMUYECKMX BeIeCTB M XUMHUYEeCKUX peakluid, BBbISB/IATh OOIMe 3aKOHOMEpPHOCTH,
TIPUUKMHHO-C/Ie/ICTBEHHBIE CBSI3U U MPOTHUBOPEUNs B M3yUyaeMbIX TpoLjeccax U siBJIeHUsIX.

Bba3oBble ucciegoBaTe/IbCKue JeUCTBUA:

yMeHMe HCIO0JIb30BaTh MOCTaB/eHHbIe BOIPOCHI B KaueCTBe WHCTPYMEHTa II03HAHUS, a TakKke B
KaueCTBe OCHOBBI /i1t (HOPMUPOBAHUS TUTIOTE3bI TI0 TIPOBEPKE TTPABU/ILHOCTU BBICKA3bIBA@MBIX CYKIEHUIA;

npuobpeTeHre OMbITa 10 T[UIAHAPOBAHWIO, OpraHU3alMi W TIPOBE/IEHUIO  yUeHWUUeCKHX
9KCTIeDUMEHTOB, yMeHHe Hab/oJaTh 3a XOAOM IIpPOL[ecca, CAMOCTOSITeIbHO TIPOTHO3MPOBATH €ro
pe3ynbTat, GopMyMpoBaTh 0000IIeHNUsT U BBIBOABI TI0 pe3y/ibTaTaM MPOBeEHHOTO OIbITa, UCC/IeI0BaHMS,
COCTaBJIATH OTYET O TIPO/Ie/IaHHOU pabore.

Pabora ¢ uadopmarueii:

yMeHHe BbIOMpaTh, aHA/JM3UPOBAaTh U UHTEPIIPETHPOBATh MH(OPMAI[UIO Pa3/IMUHBIX BUAOB U (GOPM
Tipe/iCTaB/eHUs], TI0JyuaeMyl0 M3 Pa3HbIX UCTOUHMKOB (HAyUYHO-TIOMYJsSIpHasi JIUTepaTypa XHMHUYecKoro
CO/Iep>KaHusl, CrpaBOYHbIe 1MOCo0usi, pecypchl VIHTepHeTa), KPUTUUYECKH OLeHHWBATh MPOTHUBOPEUMBYIO U
HeJJ0CTOBepHY0 MH(OpMalHIo;

yMeHHe TIDUMEHSIThb pa3/uHble MeTOJbl M 3arpoChl TP TOWCKe W 0TOOpe uHGOPMalU U
COOTBETCTBYIOLIUX [laHHBIX, HEOOXOJAWMBIX [/Is1 BBIMOJHEHWS YyueOHBIX W T[IO3HABaTeJbHBIX 3azau
OTIpe/le/IEHHOTO  Tuma, TipuobpeTeHWe ombITa B 007aCTH  WCMOMB30BaHUS  MH(MOPMAIIMOHHO-
KOMMYHUKaTUBHBIX TEeXHOJIOTUM, OB/ajieHHe KY/JAbTYpOl aKTUBHOTO WCIIO/b30BaHUS — Pa3/IMUYHBIX
TIOUCKOBBIX CHCTEM, CAMOCTOSITE/IbHO BbIOMpATh ONTHUMa/bHYIO (OpMy TpezcTaBieHHs WHPOPMALUU U
W/UTIOCTPUPOBATh pelllaeMble 3a/laul HeCJIOKHBIMU CXeMaMH, ArarpaMMaMi, ApyrumMu Gopmamu rpadvku
Y X KOMOMHALIUSIMU;

yMeHHe WCIO/b30BaTh U aHa/IM3UPOBaTh B TpoLiecce yueOHOM 1 MCC/ej0BaTeNbCKOM esiTeTbHOCTH
MH(OpMaLMI0O O BJ/WSHWK TPOMBIILJIEHHOCTH, CEeNIbCKOTO XO3fWMCTBAa U TPAHCIOPTa HAa COCTOSTHUE
OKpY’KarolLleld IPUPOIHOM Cpeibl.

KoMMyHHKaTHBHBbIE YHHBepPCa/IbHbIe YUeOHbIe /JeHCTBHA:

yYMeHHUsI 3a/jaBaTh BOTIPOCHI (B XO7ie uasiora U (WIM) JUCKYCCHH) 10 CYIIIeCTBY 00CY>K/]aeMOM TeMBI,
(hopMyMpoBaTh CBOM MpeyiIoKeHUsi OTHOCUTE/ILHO BBITIOIHEHHSI TIPe/I/I0XKeHHOM 3a/jauu;

yMeHUs TIpe/ICTaB/SATh TI0/lyueHHble pe3y/bTaThl IM03HAaBATeNLHOW [eATeTbHOCTH B YCTHBIX U
MUCbMEHHBIX TEeKCTaX; [Je/laTh TIpPe3eHTAlUi0 pe3y/bTaTOB BLITIOJHEHUS XWMHUUYECKOro 3KCIiepuMeHTa
(y1abopaTopHOTro OMbITa, JAO0OPAaTOPHOM paboTHI IO UCC/IeZIOBAHUIO CBOMCTB BeIIeCTB, yueOHOT0 ITPOeKTa);

yMeHHsI yueOHOTO COTpy[JHHYECTBA CO CBEPCTHUKAMM B COBMECTHOW T[IO3HaBaTeSbHOW U
WCCIIeIOBaTe/IbCKOW IeATeIbHOCTH TIPU PellleHWHd BO3HUKAKIUX TpobseM Ha OCHOBe yuéTa OOIMX
UHTEPeCOB U COIJIaCcOBaHUS mO3ului  (0OCyXaeHHsi, OOMeH MHEHWSIMU, «MO3TOBbI€ IITYPMbI»,
KOOp/JMHALIUSI COBMECTHBIX [IeHCTBUM, oOrpejie/ieHe KPUTepHeB IO OlLleHKe KauyeCTBa BbIMIOJIHEHHOU
paboThI U ApyTHe).

Pery/isiTUBHBbIE yHHBepPCa/IbHbIe yUeOHbIe [[eHCTBHUA:

yMeHHe CaMOCTOSITe/IbHO OfpefieNsiTb e/ JesSTebHOCTH, TUJIaHUPOBaTh, OCYIIECTBIISATH,
KOHTPOJIUPOBATb W TPH HeoOXOAMMOCTH KOPPEeKTUPOBaTh CBOIO JesATelbHOCTb, BbIOMpaTh Haubosiee
3¢ dexTrBHBIE CTIOCOOBI pelieHus: yueOHbIX M TO3HABaTeNbHBIX 3a/lay, CAMOCTOSITEJTbHO COCTaB/ISTh WU
KOPPEKTHPOBaTh MpPeJI0KeHHbIA alrOPpUTM JEeUCTBUM TPU BBINOJHEHHWH 33laHUM C YYETOM MOJyYeHUs
HOBBIX 3HaHUI 00 M3yuaeMbIX 00BEKTaX — BeIeCTBaX U PeakKlUsxX, OIleHHBaTh COOTBETCTBHE TO/TyUeHHOTO
pe3y/sibTaTa 3asiBJieHHOW ILje/id, yMeHWe UCII0/b30BaTb U aHAIM3UMpOBaTh KOHTEKCTHI, TIpejjlaraeMble B
YCJIOBUM 3alaHUM.

IMPEAMETHBIE PE3YJIBTATHI - 8 kiacc

B cocraBe rpeMeTHbIX pe3y/bTaTOB 0 OCBOEHHUIO 00s13aTeNbHOT0 COJiep)KaHusl, YCTaHOBIEHHOTO
JlaHHOU (heiepanbHON pabouel TTPOrpaMMOM, BBIZIE/ISIIOT: OCBOEHHBIE 00YUaroIMMHCS HayuHble 3HaHUS,
yMeHHMs U CIoCco0bI IeHCTBUM, crierudrudeckue i TIpeMeTHOM 00/1acTi « XUMUsT», BUJBI AeSITe/IbHOCTH



10 TIO/yYeHHIO HOBOTO 3HAHWs, €r0 WHTepIIpeTarid, Npeo0pa30BaHUI0 U TPUMEHEHHWI0 B Pa3/IMUHBIX
yueOHBIX ¥ HOBBIX CUTYaL[HsIX.

K koHLy 00yueHus B 8 Kjiacce mpeZiMeTHbIe pe3y/bTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMUPOBAHHOCTh Y 00YUarOIUXCsl YMEHU:
PaCKpBIBaTh CMBIC/T OCHOBHBIX XMMUYECKUX TMOHSTUM: aTOM, MOJeKy/a, XUMUUeCKHAN 371eMeHT, TIPOCToe
BellleCTBO, C/0XKHOe BeIleCTBO, CMeCh (OZHOpOJHAasi U HeOJHOpOJHasi), BajJeHTHOCTb, OTHOCHUTe/IbHast
aTOMHas M MOJeKy/sipHas Macca, KOJIMYecTBO BellleCTBA, MOJ/b, MOJIIpHas Macca, MaccoBasi o7
XMHUECKOTO 3/IeMeHTa B COeJUHEHUM, MOJISIPHbI 00BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJib,
5/1eKTPOOTPULIATE/ILHOCTD, CTeleHb OKUC/IeHUsl, XUMAYeCKas peakLus, K1acCu(pUKaLis peakLyii: peakL{u1
COe/IMHEHUs], Peakl[UM Pa3/IoXKeHUs], Peakl[i 3aMelleHus, peakui oOMeHa, K30- M JH/]0TepMHUUeCcKHe
peakiyu, TerjoBoi 3pdeKT peakijuu, s[po aToMa, 3JIeKTPOHHBINM C/I0M aToMa, aTOMHast OpOUTasTb, paZinycC
aToMa, XMMHUecKasi CBsi3b, IMOJIIPHasi U HeroJisipHasi KOBaJieHTHasi CBsi3b, MOHHasi CBSI3b, MOH, KaTHOH,
aHWOH, PacTBOP, MacCoBasi [0S BelljecTBa (TPOLieHTHasi KOHLIEHTpaL|si) B PaCTBOPE;
WJTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYeCKUX MTOHATUN U IPUMEHSTh 3TU MOHATHUS IPU OITMCAaHUU
BellleCTB U UX TIpPeBpallleHUH;
VICTI0/Ib30BaTh XMMHUUECKYH0 CHMBOJIMKY [ COCTaB/eHUs] (JOPMyJ BellleCTB U ypaBHEHUM XMUMHYeCKUX
peaxLui;
oTpeZie/ISiTh BaJIEHTHOCTh ATOMOB 37IeMEHTOB B OMHAPHBIX COeJUHEHUSIX, CTeTIeHb OKHUC/IeHUSI 3IEMEHTOB B
OVHApHBIX COeAVHEHUSX, TIPUHA/JIKHOCTh BeEILIeCTB K OIpeJe/éHHOMY KJ/acCy COeJUHEHWH T10
dbopmynam, BUJ, XUMAYeCKOH CBsI3U (KOBaJieHTHas U MIOHHast) B HEOpPraHUYeCKUX CoeIMHeHUsIX;
packpeiBaTh cMmbicsi Ilepuoguueckoro 3akoHa [I. V. MeHzeneeBa: JeMOHCTPUPOBATh TIOHMMaHKe
NeproIMYeCcKOM 3aBUCHMOCTH CBOMCTB XMMHYECKHUX 3/71eMEeHTOB OT MX MosioxeHus: B [lepuospnueckon
cUcTeMe, 3aKOHOB COXPaHEHHUs] MacChl BellleCcTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUeHHUs,
3aKOHa ABOrazipo;
OTHUCHIBATh M XapaKTepr30BaTh TabmuuHyo ¢opmy [leproanueckoil cUCTeMbl XUMUYECKHUX 3/IEMEeHTOB:
pa3/MuaTh TOHATHUS «TJIaBHas moArpymnma (A-rpynma)» U «mobouHast moarpymma (B-rpymma)», manbie u
OosibIlIie TIEPUO/IbI, COOTHOCHUTHh 0003HaueHHUsl, KOTOpble MMetoTcs B Tabsuie «[leproanyeckasi cuctemMa
XUMHUYeCcKUX 3reMeHToB [I. M. MeHzeneeBa» C UWCJIOBBIMU XapaKTePUCTUKaMU CTPOEHHSI aTOMOB
XUMHAYeCKUX 3/IeMEHTOB (COCTaB W 3apsifi sjpa, o0llee YKMCIO 3/IeKTPOHOB U pacripefie/ieHue UX TI0
3/1eKTPOHHBIM CJI0SIM);
K/IaCCU(ULMPOBaTh XMMHUYECKHe 3/1eMeHThl, HeOpraHuueckue BelllecTBa, XMMUYeCKre peakLuy (10 Ynucity
Y COCTaBYy YYaCTBYIOLLMX B peaKLMH BellecTB, M0 TeraoBoMy 3hdexTy);
XapaKTepr30BaTh (OMKChIBaTh) 001 XUMIUEeCKe CBOMCTBA BEIIeCTB Pa3/IMUHBIX K/IACCOB, MOTBEPXKIAst
orvcaHue Ip¥MepaMu MOJIEKY/ISIPHBIX ypPaBHEHUH COOTBETCTBYIOLMX XUMUUECKUX peakLivii;
MIPOTHO3UPOBAaTh CBOWCTBA BeIeCTB B 3aBUCMMOCTM OT MX KAueCTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MpOTeKaHUsl XMMHUYeCKUX MpeBpallleHri B pa3/IMuHbIX yC/IOBUSX;
BBIUNCJIATE OTHOCUTE/IbHYH0 MOJIEKY/ISIPHYIO U MOJISIDHYIO MacChl BellleCTB, MaCCOBYIO JIOJIF0 XUMHUYeCKOTO
3/leMeHTa 0 (hopMyJie COeJMHEeHHsl, MacCOBYIO JOJII0 BellleCTBa B pacTBOpPe, MPOBOJAWUTL PacuéThl I10
yPaBHEHUIO XMMUUYEeCKOH peakL{uy;
NIPUMEHSITh OCHOBHbIE OIepaliid MbIC/IUTe/IbHOW [leiITe/IbBHOCTM — aHa/li3 M CUHTe3, CpaBHEHMe,
0000111eHre, CHCTeMaTU3aLMI0, KIacCU(UKAIUIO, BbISIB/IEHHWEe TIPUYMHHO-C/IECTBEHHBIX CBS3eld — ISt
V3yueHUs] CBOMCTB BeIeCTB U XWMHUYECKHUX peaklUid, eCcTeCTBeHHO-HayuyHble MeTO/bl TMO3HaHUS —
HabJ/rofleHre, 3MepeHre, MO/le/TMPOBaHue, SKCIIepUMeHT (peasibHbIid U MbIC/IEHHBIH);
C/1eIoBaTh TIPaBWIAaM TIOJIb30BAHUSI XMUMHUUECKOW TIOCYZ0M M j1abopaTOpHbIM 00OPYZOBaHHEM, a TaKXKe
npaBu/aM obpalljeHHs C BellleCTBaMU B COOTBETCTBUM C MHCTPYKLUSIMU T0 BBITIOJTHEHUIO 1ab0pPaTOPHBIX
XMMHUECKUX OIBITOB MO TMOJAy4YeHHI0 U coOMpaHMIO ra3000pasHbIX BelllecTB (BOJOpOZA M KHC/IOpPOAA),
NIPUrOTOBJIEHUIO PaCTBOPOB C OIpe/ie/IEHHOM MacCOBOM [l0Jlell paCTBOPEHHOIO BellleCTBa, MJIaHUpOBaTh U



MIPOBOZIUTE XMMHUECKHe SKCTIePUMEHTHI 10 PAaCro3HaBaHHIO PACTBOPOB IIe0Uel M KUCJIOT C TIOMOILIbIO
VH/IMKaTOpOB (1akMyc, (heHoPTaIenH, MEeTUIOPAHX U JpyTHe).

YUYEBHO-METOAIMNYECKOE OBECIIEHEHWE OEPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /11 YUHEHUNKA

* Yuebnuk Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxioHepHoe o0111ecTBO «M3marenscTBo «IIpocBelijeHye»

Pabouas TeTpasib

METOANYECKUE MATEPUAJIBI JJIA YUUTEJIA
* Yuebuuk Xumus, 8, 9 knacc/ I'abpuensu O.C., Octpoymos U.I"., Cnagkos C.A.,
AxnmoHepHoe o011iecTBO «M3marenscTBo «IIpocBelijeHye»

Paboyas nporpamMmma



MeToaunyeckoe nocobue 8 kn, NabpuensaH O.C.

HNPPOBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU MHTEPHET

https://m.edsoo.ru/ bubnnoteka LIOK,

www.drofa.ru



TEMATHNYECKOE IVNTAHUPOBAHUE

8 KITIACC
HanmMeHoBaHuUe KomuecTBO uacoB
Ne OnekTpoHHbIe (MU poBbIe)
pa3/jie/ioB U TeM KoHTpo/IbHBIE IIpakTuueckue
n/n Bcero oOpa3oBarTe/IbHbIE PeCcypChI
MPOrpaMMblI padoThI padoThI
Pa3pesn 1. IlepBoHaya/ibHbIe XMMHUYECKHeE IIOHATHS
XuMus — BaXkHas
6
1.1 EC;IEEICCE;OBHaHI/IH U 5 0 2 Bubmmoreka LIOK
' . https://m.edsoo.ru/7f41837c
TpaKTUYeCKOMn
JlesiTeTbHOCTH UeioBeKa
12 BeljectBa u 15 1 0 bubmoreka IIOK
' XUMHUECKHe peakLun https://m.edsoo.ru/7f41837c
Wtoro o paszeny 20
Pa3jen 2. BaxkHelilue npe/CTaBUTe/ T HeOPraHMYeCKHX BellecTB
51 Bo3nyx. Kucnopog,. 5 0 0 bubmioteka LIOK
' [TorsitHe 06 OKCHaX https://m.edsoo.ru/7f41837c
59 Bopopoga.ITonaTue o 3 0 1 bubmioreka IIOK
' KMC/IOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl.
2.3 Hoiﬂme c;rg " 5 1 1 Bubmuorexa [OK
' https://m.edsoo.ru/7f41837¢
OCHOBaHUSIX




OCHOBHBIE K/1aCChI

2.4 HeopraHu4ecKux 11 Bubmiorexa LIOK
' P . https://m.edsoo.ru/7f41837c
COoeTMHEHUN
Ntoro no paspeny 30

Pa3zpen 3. [Ilepuoanueckui 3akoH u [lepuoauueckas cucrema xumuueckux 31emMeHToB [I. V1. MeHpeieeBa.
Crtpoenue aToM0B. XumMHueckKas CBfizb. OKUC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKI|uu

[TeproruecKui 3aKOH
u [Teproanueckas

31 CcUCTeMa XMMUYeCKHUX . bubmoreka IIOK
snemeHToB 1. U. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue
aToMa
XuMurueckas CBsI3b.

3.0 OKuCIUTETBHO- 3 bubnmoreka IIOK
BOCCTaHOBUTEJ/IbHbIE https://m.edsoo.ru/7f41837c
peakuuu

bubmoreka IIOK
Hroro rio pasperty 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME




ITIOYPOYHOE IVNTAHUPOBAHUE
8 KV/IACC

Ko/mmuecTBO UacoB

No DJ/IeKTPOHHbIe HU(POBHIE
Kourpo | IIpakTu | /[laTa
n/ | Tema ypoka o0pa3oBare/IbHbIE
Bcero JIbHBbIE yeckKue H3yUeHHUs
1| pecypchbl
pabdoTbl | padoThI
I1 .P bub OK
1 peaMeT XUMUU. PoJib XUMUK B 1 0 0 06.09.2023 nbsoTeka 11
JKA3HU yenoBeKa. Tesa v BelllecTBa https://m.edsoo.ru/ff0d210c
[ToHsiTHE O MeTOZlaX TI03HAHUSI B bubmioTeka 1IOK
2 1 0 0 08.09.2023
XUMUH https://m.edsoo.ru/ff0d227e
[TpakTrueckas pabora Ne 1
3 «HpaBHI/ma paboThI B TabopaTopun 1 0 0 13.09.2023 bubmoteka LIOK
Y TIpUéEMBI 0OpartieHus C https://m.edsoo.ru/ff0d23dc
nabopaTOpHBLIM 000pPYZOBAaHHEM»
UucTble BeljeCcTBa U CMeCH. bubmoTeka 1IOK
4 1 0 0 15.09.2023
CriocobbI pa3zesieHUs cMeceid https://m.edsoo.ru/ff0d26ca
I1 6oTa Ne 2
5 1?;13K TeP;IqeiC;j iﬁéelc:f;a(m MpuMepe 1 0 0 20.09.2023 | Promorexa LIOK
« . .
A o PHMEP https://m.edsoo.ru/ff0d28c8
OUMUCTKM TTOBAPEHHOM COJTN)»
bubmioTeka 1IOK
6 A 1 0 0 22.09.2023
TOMBLH MOTIERy IRt https://m.edsoo.ru/ff0d2a6c
XUMUUecKye 3j1eMeHThl. 3HaKu
bub OK
7 (CMMBOJTBI) XUMUUECKHX 1 0 0 27.09.2023 noworexa L

5J/IEMEHTOB

https://m.edsoo.ru/ff0d2be8




bubumoreka IJOK

I1 29.09.202
8 POCTBIE U CJIO)KHBIE BelleCcTBa 9.09.2023 hitps://m.edsoo.ru/ff0d2a6e
bubmmoreka LIOK
A . 4.10.202
0 TOMHOMOJICKYIIPHOE yHEHHE 04.10.2023 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 Bell[eCTB. XMMHUUecKasi popMyia. 06.10.2023 bubmoteka LIOK
BaleHTHOCTh aTOMOB XMMHUUECKUX https://m.edsoo.ru/ff0d2eae
3/1eMEHTOB
O .
11 O:EZEE:ZEE; fﬁiﬁaif anf; 11102023 | Drbmorexa LOK
YA o https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas [10/11 XUMHUYeCKOro 13.10.2023 bubmoteka LIOK
37IeMeHTa B COeIMHEeHUH https://m.edsoo.ru/ff0d350c
13 KomuecTBo Bemjectsa. Mob. 18.10.2023 bubmoteka LIOK
MounsipHast Macca https://m.edsoo.ru/ff0d5230
14 Pu3nyeckre U XUMHUYeckue 50.10.2023 bubnmoreka LIOK
siBJIeHUs1. XUMUUecKasl peakiusi https://m.edsoo.ru/ff0d37fa
15 [IpusHaku u yCHOBH;i MPOTEeKaHHUs 95.10.2023 bubmmoreka IIOK
XUMUUECKUX peakLii https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHus MacCChl 2710.2023 bubmioTeka 1IOK
BelleCTB. XMHUUYEeCKHe YpaBHEHUsI https://m.edsoo.ru/ff0d3b88
B )
17 | sewecroa no ypasermmy 08.11.2023 | DrOmorera LIOK
B P - o https://m.edsoo.ru/ff0d5708
XUMUYECKHX peakLuil
18 Knaccudukaiysa xuMuyeckux 10.11.2023 | bubmoteka IIOK




peakiui (coelMHeHUs,
pa3/oyKeHusl, 3aMellleHys], 0OMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4éHbIU-

bubnunoreka LIOK

19 . 0606 15.11.2023
SHOITIOTIEAUCT- 1700 HjEHHe 1 https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alys 3HaHUH
K §) Nel
20 BOZTZ(Z:T;T; fﬁMﬁmm o 17.11.0023 | Dudmorexa LIOK
« . .
B https://m.edsoo.ru/ff0d4290
peaxium»
B — .C
21 B:BBAy;a K;ffsbomwaneﬁeﬁ " 22.11.2023 | Bromorexa LOK
Aya. POA o https://m.edsoo.ru/ff0d448e
rpocroe BeiectBo. O30H
dusnueckre U XUMUUECKHe
27 CBOMCTBa KHCJI0po/ia (peakiiyu 94.11.2023 bubuoreka IJOK
oKuc/ieHusi, ropeHue). [ToHsitue 06 https://m.edsoo.ru/ff0d4614
OKCHIax
C 6
23 n;6ooC0aT]§ I-II/:)I/JII ZlqlfH:Ij[bIjII;IJCJIHecI){ILO()ACE}FI]/BI 29.11.2023 | Promorexa LOK
parTop P ' o https://m.edsoo.ru/ff0d497a
[IprmeHeHue KUCI0poOJa
TennoBoi 3¢ PeKT XUMUIeCKou
24 E:aﬁg]wﬁ;{etg;o aBHeHHUH 01.12.2023 | bomorexa LOK
P YP ’ o https://m.edsoo.ru/ff0d4790
9K30- U SHAOTePMUUECKUX
peakIusIX
25 TonnmBo (He(Thb, yrojib U MeTaH). 06.12.2023 | Bubmuoteka [IOK

BanHBHEHI/Ie BO34yXa, CIIoCco0bI

https://m.edsoo.ru/ff0d4c4a




ero npeoTBpalleHust

[TpakTrueckas padora Ne 3 110
TeMe «Ilo/yueHne u cobrpaHue

bubmmoreka LIOK

26 08.12.2023
KUCJIOPO/a, U3ydYeHue ero https://m.edsoo.ru/ff0d4ae2
CBOMUCTB»
27 Bopopon — 3/1eMeHT v pocToe 13.12.2023 bubnuoteka [JOK
BellleCcTBO. HaxoxxieHre B mprpo/e https://m.edsoo.ru/ff0d4dd0
()
28 CBIZ?;ZZKSE ng: NEIIHII_I_[eCII/I(II\/I/IeeHEHI/Ie 20.12.2023 | Bromorexa LOK
AOPOAE- 1P o https://m.edsoo.ru/ff0d4dd0
BO/IOPOZA
bubnuorteka LJOK
29 I1 22.12.2023
OFIFITHE O RHCIIOTAX 1 COTIAX https://m.edsoo.ru/ff0d50d2
30 Crioco6bl To/TyueHHst BOIOPO/a B 57 12.2023 bubmmoreka LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT §) Ne 4
31 Tel:I:/?EK Tﬁfﬁfﬁfﬁe ETCaOﬁI/I alj{?de 29.12.0023 | Bomorexa HOK
« . .
y P N https://m.edsoo.ru/ff0d4f42
BOZIOPO/ia, U3YUeHHEe ero CBOMCTB»
1 MorisipHbIM 00BEM ra30B. 3aKOH 10.01.2024 bubmmoreka IIOK
ABorajipo https://m.edsoo.ru/ff0d542e
B OBé
33 | newecra rasa no ero namecriiowy 12012024 | BrOmorea LIOK
. ) y o https://m.edsoo.ru/ff0d55a0
KOJTMUeCTBY BellleCTBa Wi 00BEMY
34 Bbruncienvst 00bEMOB ra30B 110 17.01.2024 | Bubauoreka IIOK

yPaBHEHHIO peaki[ii Ha OCHOBe
3aKOHA 00BEMHBIX OTHOIIEHUM

https://m.edsoo.ru/ff0d5708




ra3oB

dur3ruecKre U XuMUJecKre bubmmoreka LIOK

35 19.01.2024
CBOMCTBA BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [ToHsiTHE 06 24.01.2024 bubmoreka LIOK
WH/IUKaTopax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTe/ib.

37 HacelijeHHbIe U HeHaChIL[eHHbIe 26.01.2024 bubmoreka LIOK
pacTBOpbl. MaccoBast jonst https://m.edsoo.ru/ff0d5b40
BellleCTBa B pacTBOpe
[TpakTryeckast pabora Ne 5 1o

38 Teme «HpI/.I'l"OTO‘]‘SJ'IeHI/Ie paSTBOpOf 31.01.2024 bubmoteka LIOK
C orpe/ieJIEHHOW MacCOBOU /l0/1e https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BelleCcTBa»

39 KonTposibHas pabota Ne2 110 Teme 02.02.204 bubmmoreka LIOK
«Kucnopog. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcuppbl: cocTaB, Kaaccu(ukarus, 07.02.2024 bubmioTeka 1IOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0d664e
I1

41 CBC())]:\;I};iZjHKeI/II;IH);P’I[T{I:;eC;(CI/IHeOBHbIX " 09.02.2024 | DHOmoTera LIOK

’ o https://m.edsoo.ru/ff0d664e
aM(oTepHbIX OKCH/IOB

42 OcHOBaHUA: COCTaB, 14.02.2024 bubmoreka LIOK
K/1accuduKalys, HOMeHK/I1aTypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue u XuMHuyeCckKue bubmumoreka LIOK

43 16.02.2024
CBOMCTBAa OCHOBAHUM https://m.edsoo.ru/ff0d67ca

44 KucnoTsl: cocTaB, Knaccudukaiys, 21.02.2024 | Bubmumorteka [IOK




HOMeHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenre u xXuMHUYeCKre bubmmoreka LIOK
45 23.02.2024
CBOMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeiHUe): HOMEHK/IATypa, bubmioTeka 1IOK
46 CrI0CcOOBI MTOTyUYeHHs], XUMHUUeCKHe 28.02.2024 | https://m.edsoo.ru/00ad947
CBOMCTBA 4
[TpakTrueckas pabora Ne 6.
47 Pemenue 3kcriepuMeHTa/ IbHbIX 01.03.2024 bubmmoreka LIOK
3a1a4 110 TeMe «OCHOBHBIE K/aCChl https://m.edsoo.ru/00ad9b7c
HeOopraHUueCKUX COeJuHEeHUMN»
r
8 | xasceann neoprasmticcin 06.03.2024 | BrOmorera LIOK
- P o https://m.edsoo.ru/00ad9a50
coeTMHeHUN
OO6o00I1TIeHNe ¥ CUCTeMaTHU3al[s bubmmoreka LIOK
49 08.03.2024
3HaHUU https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
0 | "Ocsome racens 13.03.2024 | BrOmOTeRa LOK
. e https://m.edsoo.ru/00ad9ela
HeOpraHWYecKUx CoeMHeHU
1
51 XneﬁE}:eecﬁf;gfﬁfgﬁnﬁzﬁiﬁf 15.03.2024 | DHOmorexa LIOK
' o https://m.edsoo.ru/00ad9ffa
O Tpymrax CXOAHbBIX 37IeMeHTOB
[TepuoruecKuii 3aKOH U
= [Teprosnueckas cucrema 20.03.2024 bubmoteka LIOK

XAMUUeCKux sjeMeHToB /. .
MenpeseeBa

https://m.edsoo.ru/00ada52c




bubumoreka IJOK

53 I1 22.03.2024
CPHOBL TPYTIHEL, HOATPYIIHE! https://m.edsoo.ru/00ada52¢c
54 Ctpoenue aromoB. CocTaB 01.04.2024 bubmioTeka LIOK
aTOMHBIX szep. V30Tomnbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/104eK
oc aToOMOB C—)JIEMEH:I‘“OB 05.04.2024 bubmoteka LIOK
[Tepuoguueckon cucremsl [. U. https://m.edsoo.ru/00ada6bc
MenpeneeBa
XapakTepucTUKa XUMHUYEeCKOTo
3/IeMeHTa I10 ero MmoJiIoXKeHur B bubmmoreka LIOK
56 N 10.04.2024
[Tepuoguueckou cucrteme /. U. https://m.edsoo.ru/00ada824
MeHpeneeBa
3HaueHue [leproguueckoro 3akoHa
57 [T pa3BUTHSA HAYKU U HpaKTI/IKI/I 12.04.2024 bubmmoreka LIOK
. Y. MeHeneeB — yuéHbIH, https://m.edsoo.ru/00adaS6e
reJlaror v rpakiaHuH
=3 DJIEKTPOOTPULIATETLHOCT aTOMOB 17.04.2024 bubmmoreka LIOK
XUMUUECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubuoreka IIOK
n 19.04.2024
> OFHAT XHMIHECKAT CBASD 9.04.20 https://m.edsoo.ru/00adac34
KoBaneHnTHast monsipHas bubmmoreka LIOK
60 24.04.2024
XUMHUEeCKasi CBSI3b https://m.edsoo.ru/00adaab8
KoBasileHTHas HernosisipHast bubmoteka LIOK
61 26.04.2024
XUMHUeCKasi CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUC/IE€HUS 01.05.2024 | Bubmmoreka [IOK




https://m.edsoo.ru/00adae28

bubmmoreka LIOK

63 | OKucnMIenbHO- 1 03.05.2024 | https:/m.edsoo.ru/00adb07
BOCCTAHOBHUTE/IbHBIE peaKIin 5
bubnuoteka LJOK
64 OKuUCIUTEeNN U BOCCTaHOBUTE/U 1 08.05.2024 | https://m.edsoo.ru/00adb07
6
KonTposbHas paboTta Ne4 110 Teme bubmmoreka LIOK
65 «CTpoeHue aToMa. XUMUUecKast 1 10.05.2024 | https://m.edsoo.ru/00adb48
CBSI3b» 6
66 PesepBHbIN yPOK. O606£L[€HI/I€ U 1 15.05.2024 bubnuorteka LJOK
cUCTeMaTU3alus 3HaHUM https://m.edsoo.ru/00adb33c
67 Pe3epBHBIN YPOK. O6o6lquHe 1 1 17.05.2024 bubmmoreka LIOK
CHCTeMaTH3aLs 3HaHUM https://m.edsoo.ru/00ad9cb?2
68 Pe3epBHbIN YPOK. 0606£ueH1/1e 17| 1 9 05.2024 bubmioreka 1IOK
cHUCTeMaTHh3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68




