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COJEPXAHUE OBYYEHUSA

8 KIIACC

ITepBoHaua/IbHbIE XMMHUUYECKHE MTOHSTHUSA

[Tpeamer xumuu. Pojib XMMUM B >KM3HM UejioBeKa. XWMHs B CUCTeMe HayK. Teia W BelllecTBa.
dusnyeckre CBOWMCTBA BellleCcTB. ArperaTHoe COCTOsiHHMe BellecTB. [IoHSTHMe O MeTolax IO3HaHUS B
xuMHH. YucTele BeljecTBa M cMecy. CriocoObl pa3ziesieHusi CMecei.

ATOMBI U MOJIeKYJbl. XUMUUeckue 3jieMeHTbl. CUMBOJIBI XMMUUYeCKUX 3jieMeHTOB. [Ipoctele u
CJI0)KHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUeHue.

Xumunueckasi popmysa. BareHTHOCTh aTOMOB XUMHUUECKUX 3/IeMeHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewectB. OTHOCuTe/bHas aToMHas Macca. OTHOcuTesbHasi MOJIeKyJisipHass Macca. MaccoBas [osis
XUMHUYECKOT0 37IeMeHTa B COe/IMHEHUU.

KosmuectBo BemectBa. Mosb. MosisipHags Macca. B3auMOCBSI3b  KOJ/IMUeCTBa, MacChbl W 4MC/Ia
CTPYKTYPHBIX eWHUL] BellecTBa. PacuéTsl o hopMynaM XMMUUECKUX COeUHEHU.

dusnueckrue U XUMUYeECKHe sBeHUs. XHWMHUUeCKas peaklys U eé MpH3HAKW. 3aKOH COXpaHeHUs
Macchl BelecTB. Xumuueckve ypaBHeHusl. Kiaccudukauys XMMHAYeCKUX Ppeakiuil (coequHeHUs,
pa3JIo’KeHUsI, 3aMellleHus, 0OMeHa).

Xumuueckuii 3kcnepumeHm:

3HAaKOMCTBO C XUMHUECKOU TOCY/I0H, TTpaBUIaMu PabOoThI B TaOOpaTOPUK U TIpUéMaMH 00parijeHHs C
nabopaTopHbIM 000pY/[0BaHHEM, U3yUeHHE U OMUCaHue (GU3NUeCKHUX CBOMCTB 00pa3lioB HEOPraHUYeCKUX
BellleCcTB, HabsrofeHne ¢u3Nueckux (TIaB/ieHWe BOCKa, TasHUe JibJja, pacTUpaHUWe caxapa B CTYIIKe,
KUIeHWe W KOHJIeHCalusi BOJbl) M XUMUUECKHUX (FOpeHHe CBeud, MpOKajiuBaHUe MeJHOW IPOBOJIOKH,
B3aMMO/JIEMICTBHE Mejla C KHCJ/IOTOM) sIB/IEHWH, HaAO/IIO/[eHHe W OIMMCaHWe TIPU3HAKOB IPOTEKaHHS
XUMWYEeCKUX peakiui (passioykeHWe caxapa, B3aMMOJEHCTBHe CePHOW KHUC/IOTBhI C XJIOpUAOM Oapwus,
pasnoxxenure ruapokcuga meau (II) mpu HarpeBaHuu, B3avMOJENCTBHE >Kejie3a C PACTBOPOM COJIU MeJd
(IT), w3yueHue criOCOOOB pa3fie/ieHUs] CMecel: C TIOMOIbI0 MarHwurta, (UIBTPOBaHWe, BbITapUBaHUE,
JUCTUJUISLUS, XpoMaTorpadus, MpOBeJjeHWe OUMCTKH TTOBAPEHHOW COJM, HaO/IoJieHWe U OIUCAHUe
pe3y/bTaTOB TPOBEeJEHUs] OlbiTa, WIJHOCTPUPYIOLLEr0 3aKOH COXPaHeHWs MacChl, CO3/[aHUe MOJesei
MOJIeKy1 (I1apOCTeP>KHEBBIX ).

Ba)kHeililue npejcTaBuTe/IM HeOPraHNUYeCKHX BellecTB

Bosgyx — cmech rasos. Cocras Bo3zayxa. Kucinopog — ssemeHT U nipocToe BeljectBo. HaxoxeHue
KUCJIOpO/ia B TIpUpo/ie, pu3nyeckre U XUMUUecKre CBOMCTBa (peakiuu ropeHusi). Okcuel. [IpumeHeHve
kucnopozsa. CriocoObl TO/yueHWs] KHCI0OpoJa B JlabopaTOpyM W TIPOMBIIIJIEHHOCTH. KpyroBopor
Kucsopo/ia B ipupo/ie. O30H — a/iioTporiHasi MoudyKalys KUC/I0po/a.

TerioBoi 3P heKT XMMUUeCKON peaki[uu, TepMOXUMUUEeCKHe 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. HaxoxkaeHue Bopopoja B MpUpoje, (uanyeckue U
XUMHYeCKre CBOWMCTBA, IPUMeHeHHe, CrIoco0bl moydeHusi. KUcaoTel ¥ conu.

MonsipHbiii 00bEM Ta30B. PacuéThl 110 XUMUUECKUM YPaBHEHUSIM.

du3nueckre CBOKCTBA BoAbl. Boza kak pactBoputensb. PacTBopbl. HacklljeHHbIe Y HEeHaCKIILIEHHbIe
pacTBOpbl. PacTBOPpUMOCTH BelecTB B Boie. MaccoBasi [j0/is1 BellleCTBa B pacTBOpe. XMMUUeCKHe CBOMCTBA
BoAbl. OcHOBaHusA. Posib pacTBOpPOB B MPUPOZEe U B >KU3HU uejioBeKa. KpyroBopoT Bozbl B MPUPOJE.
3arpsi3HeHue NPUPOAHbIX BoJ. OXpaHa U OUMCTKA TIPUPOJHBIX BOJ,.

Knaccudukanus  HeopraHuueckux — coeivHeHui.  Okcupapl.  Kraccudukaius — OKCH/OB:
coneobpasymoliue (OCHOBHBI®, KUC/IOTHBIe, aMboTepHbIe) U Heconeobpa3ytolie. HoMeHK/1aTypa OKCH/IOB.
dusnyeckre U XMMUUeCKHe CBOMCTBAa OKCH/0B. [ToyuyeHre OKCU/IOB.



OcHoBanus. Knaccudukaiys ocHOBaHMM: IE/IOUM YW HepacTBOpUMbIe OCHOBaHUs. HomeHK/aTypa
ocHOBaHMM. PU3MyecKre U XMMUYEeCKHe CBOMCTBA OCHOBaHUU. [ToslyueHrne OCHOBaHU.

Kucnotel. Knaccudukaims kucnor. HomeHknatypa kucioT. dusnueckre U XMMAYeCKre CBOMCTBa
Kucnot. Psg aktuBHoctu MetasuioB H. H. bekertosa. [losiyueHve Kuc/or.

Conu. HomeHkunarypa coseit. @u3nueckre U XMuMu4eckue cBorcTBa coJsieil. [Tonyyenue cosei.

['eHeTHyYecKasi CBsI3b MeX/ly K/lacCaMyd HEOPraHUUeCKHUX COeUHEHHUH.

XumuuecKutl IKcnepumeHm:

KaueCTBeHHOe OTpefie/ieHde Co/lep)KaHWsl KHC/IopoJa B BO3AyxXe, IIo/lyueHWe, cobupaHue,
pacrio3HaBaHUe U U3yueHHe CBOWCTB KUC/IOPO/ia, HAOM0ieHHe B3aUMO/IeCTBUS BEIIeCTB C KUCIOPOZIOM U
yCJIOBUsI BO3HUKHOBEHUsI W TIpEKpallleHusi ropeHust (To)kapa), 03HaKoMyieHHe ¢ oOpa3liaMd OKCHIOB U
OTMCaHWe UX CBOWCTB, TIOTy4YeHHe, coOOMpaHue, pacrio3HaBaHUe U U3yueHHe CBOWCTB BOJ|0po/ia (ropeHue),
B3aUMoOJeicTBue Bojopoga ¢ okcugoMm wmeau (II) (Bo3MOXXHO HcCIo/ib30BaHME BHeOMaTepHanoB),
HabsmozieHre 00pa3lioB BeleCTB KOJMUeCTBOM 1 MoOJib, HMCC/eloBaHHe OCOOEHHOCTel pacTBOPeHUs
BellleCTB C pa3/IMYHOM pacCTBOPUMOCTBIO, TIPUTOTOB/EHHE PACTBOPOB C OMpejle/IEHHOM MacCOBOW [0/iei
pPacTBOPEHHOI'O BellleCTBa, B3aMMOJIEMCTBHE BOJbI C MeTa/ulaMM (HaTpueM M Kasbl[ieM) (BO3MOXXHO
WCTIONb30BaHHE BH/IeOMAaTepraoB), HWCC/efoBaHUe 00pa3ljoB HEOPraHWYeCKHWX BeIecTB pPa3/InYHbIX
K/IaCCOB, HaOJIFOfieHre W3MeHEeHWsI OKPaCKW WHAWKATOPOB B PacTBOpaxX KHUCJOT W IIe/ioueld, M3ydeHue
B3auMozencTeusi okcuga meau (II) ¢ pacTBOpOM CepHOM KHUCIOTBHI, KUCAOT C MeTa/ulaMW, peakLUu
HeWTpanu3alyy, MOoJyuyeHWe HepacTBOPMMbIX OCHOBAHWM, BbITeCHEHWE OJHOTO MeTajia [APYyTUM U3
pacTBOpa COJIM, pellleHue SKCIepUMeHTa/IbHbIX 3a/lau Mo TeMe «BakHelIue KjiacCbl HeOpraHUueCKuX
CcoeZITMHEeHUM».

ITepuoguueckuii 3akoH u Ilepuoauueckas cucremMa XxXuMUuyeckux 3jemeHToB [, W.
MenpeneeBa. CTpoenre aroMoB. XuMHUYecKas CBfA3b. OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIuU

[TepBble MOMBITKM KIaCCU(PUKALMKM XUMHUUECKUX 3jeMeHTOB. [loHsTHe 0 Trpymnmax CXOAHbIX
3/1eMEHTOB (1L[e/IOUHbIE U 11]eJI0YHO3eMe/IbHbIe MeTaJl/Ibl, Fajl0TeHbl, UHEPTHBIE Ta3bl). DJeMeHTbl, KOTOPbIe
o6pa3ytoT amdoTepHbIe OKCHIBI ¥ THIPOKCH/IBI.

[Tepuoauueckuii 3akoH. Ilepuopnueckasi cuctema xumuyeckux sjeMeHTOB [I. WM. MeHgeneeBa.
KopoTtkonepuogHasi 1 AjiiHHOTIeprogHast popMel [leproguueckoii cucteMbl XUuMUuueckux 3nemeHToB /1. U.
MengeneeBa. [lepuoabl u rpyrnbl. PU3nUecKUi CMBIC TMOPSIAKOBOIO HOMepa, HOMEpPOB TMepuoja U
IPYIIIbI 3/IeMeHTa.

Ctpoennie atomoB. (CocTaB aTOMHBIX sifep. M30TOrbl. OyeKTpOoHbL. (CTpoeHHe 3JIeKTPOHHbBIX
obomnouek atoMoB mepBbix 20 XMMHUYeCcKHX 37eMeHTOB Ileproandeckoii cuctemsl [I. M. MenpeneeBa.
XapakTepruCTMKa XMMHMUECKOrO 3JIeMeHTa M0 ero nojokeHuto B Ilepuoguueckon cucreme [I. U.
MengeneeBa.

3aKOHOMEPHOCTHM M3MeHeHUsl paJjdyca aTOMOB XUMHWYECKHWX 5/IEeMEHTOB, MeTa/uUIMueCKuxX U
HeMeTa/l/TMYeCKHUX CBOMCTB MO IPYIINaM U Mepruojam.

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

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

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

Xumuueckuti 3kcnepumeHm:

n3yueHue 0OpasliOB BelleCTB METAa/UIOB U HeMeTaslyioB, B3aUMOJEWCTBHE THUAPOKCH/A LMHKA C
pacTBOpaMM KHUCJIOT W Iile/ioueid, TIpOBeieHHe OIbITOB, W/UTHOCTPUPYIOLMX MPUMepbl OKUC/IUTETbHO-
BOCCTAHOBUTE/IbHBIX peaKlivi (ropeHue, peakliy pa3/ioyKeHUs], COeJUHeHNs).

MesicnpeomemHble ces3u



Peanu3aliydsi MeXIPeJIMETHBIX CBSI3eM MPU M3YyUeHWM XUMHMU B 8 Kjacce OCYIeCTB/ISIeTCS uepe3s
WCTIO/Ib30BaHUe KaK OOIUX eCTeCTBEHHO-HAyUHBIX TOHSATHH, TaK W MMOHATUMN, SIB/ISIOUUXCS CUCTEMHBIMU
JUTS OTJIe/IbHBIX TTPeIMETOB eCTeCTBeHHO-HayUYHOTO I[UK/IA.

OO0111e ecTeCTBEHHO-HAayUHbIe TIOHSTHUS: HAayuHbIH (DaKT, rUTOTe3a, TeOPUs, 3aKOH, aHa/IU3, CUHTE3,
K/accudyKaiusi, MepuoAUYHOCTb, HaO/IOZIeHHe, SKCIIePUMEHT, MO/Ie/IMpPOBaHUe, W3MEepeHHe, MO/Ieb,
sIBJIEHUE.

du3vKa: MaTepus, aTOM, 3JIeKTPOH, MPOTOH, HEUTPOH, WOH, HYK/IH]], U30TOIbl, PaJJMOAKTUBHOCTb,
MOJIEKy/Ia, 3JIEKTPUUECKUM 3apsifi, BeIeCTBO, Telo, 00BEM, arperaTHoe COCTOSIHME BeIIeCTBa, ras,
¢bu3nyecKre BeJIMUUHBI, eIMHULIBI ©3MepPeHHsI, KOCMOC, TI/IaHeThl, 3BE371b1, CoJHIIE.

Buonorusi: poTocunTe3, ApixaHue, 6uocdepa.

leorpadusi: atmocdepa, tugpochepa, MUHEpaibl, TOPHbie TOPObI, IOJe3HbIe HCKOMaeMble,
TOT/TMBO, BOJIHBIE PECYPCHI.

IVNTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMWHN HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JINUHOCTHBIE Pe3y/bTaThl OCBOEHUSI MTPOrPaMMbI OCHOBHOT'O OOITlero oOpa3oBaHMsI JOCTUTAIOTCS B
XoZle 0oOyuyeHHUs XMMHUM B €JUHCTBE yueOHOW M BOCIMTATEe/ILHOW [eSTeTbHOCTM B COOTBETCTBUU C
TPAJUI[MOHHBIMHU ~ POCCUHCKUMH  COL[MOKY/JbTYPHBIMA U  JIYXOBHO-HPAaBCTBEHHBIMU  IIeHHOCTSIMH,
MIPUHSATBIMU B 00IIleCTBe MpaBUaMU ¥ HOpMaMU TIOBeJieHUsI U CTIOCOOCTBYIOT MpoLieccaM CaMOTO3HaHus,
CaMOPAa3BUTHS U COLIMAM3ALUN 00YUarOIUXCSL.

JINUHOCTHBIE pe3y/bTaThbl OTPa)KalOT TOTOBHOCTb OOYYaKOIUXCsS DPYKOBOJCTBOBAThCS CHUCTEMOM
TO3UTHBHBIX [[EHHOCTHBIX OPUEHTALWN 1 pacIlIUpeHHe OIbITa JesiTe/IbHOCTU Ha eé OCHOBE, B TOM UKCJIE B
YyacTu:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

L[EHHOCTHOTO OTHOIIIEHUSI K OTeueCTBeHHOMY KyJIbTYPDHOMY, HWCTOPUYECKOMY U Hay4yHOMY
Hac/ie/[ui0, TIOHUMaHUsl 3HaUeHUss XMMHUUeCKOW HayKd B >KU3HU COBPEMEHHOro 00IecTBa, CrIoCOOHOCTH
BMa/leTh JIOCTOBEPHON uWHGoOpMalield O T1epeJoBbIX JOCTWKEHUSX U OTKPBITUSAX MHDOBOM U
0TeyeCTBEHHON XUMHHU, 3aMHTePeCOBaHHOCTU B Hay4YHbIX 3HAaHUSIX 00 yCTpOMCTBe MUpa U 00I1eCTBa;

2) rpa)kAAHCKOr0 BOCIIUTAHUS:

TIpe/ICTaB/IeHNUsT O COLIMATbHBIX HOPMAax U TPaBU/IaX MEX/IMYHOCTHBIX OTHOIIIEHWH B KOJUIEKTHBE,
KOMMYHHUKaTUBHON KOMITETEHTHOCTH B OOITIeCTBEHHO TIO/IE3HOM, yueOHOUCC/IeI0BaTe/TbCKOM, TBOPUECKOH
U JpYyruX BHUJAX JeATeNIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM [eSITeTbHOCTH TIpH
BBLITIOJTHEHUM y4eOHBIX, MMO3HaBaTeMbHBIX 3a/lay, BBITIOJHEHUM XUMHUUECKUX KCTIePUMEHTOB, CO3[aHUU
yueOHBIX MPOEKTOB, CTPeMJIeHUS K B3aWMOTOHHMMAaHHWIO W B3aWMOTIOMOIIM B TIPOL[ecce 3TOM ydeOHOM
JlesiTe/TbHOCTH, TOTOBHOCTH OLIeHMBaTh CBOE TOBeieHHe U TIOCTYTIKA CBOWMX TOBApHILed C TO3ULMK
HDPABCTBEHHBIX U TIPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOC/IeJICTBUI TIOCTYTIKOB,;

3) L[eHHOCTH HAYYHOT'0 MO3HAHMA:

MHUDPOBO33pDEeHUYECKHe TIPe/ICTAB/IEHUs] O BeIeCTBe W XUMHUYECKOW peakldd, COOTBETCTBYIOII[HE
COBPEMEHHOMY YDOBHIO Pa3BUTHSI HayKU M COCTaBJISIIOLIME OCHOBY [jisi TIOHMMaHUsI CYIIIHOCTU Hay4yHOMU
KapTUHbI MUpA, TPeACTaB/JeHUs] 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 3HAHUU 10 XUMHH, HeOOXOAUMbIe
it oOBbsicHeHUs1 HaOJIo/jaeMbIX TIPOLIECCOB U SIBJIEHWH, T103HABaTeNbHOM, WHGOPMALMOHHON U
YUTaTeIbCKOM KYy/IbTYPbl, B TOM UYKC/e HAaBBIKOB CaMOCTOSTeJbHOM paboThl C yueOHBIMH TeKCTaMH,
CTMPaBOYHOM JIUTEPATyPOM, JOCTYIHBIMU TEXHUUECKUMH CPeJICTBaMU UH(POPMAI[MOHHBIX TeXHOIOTUA;



vHTepeC K OOyueHWI0 U TIO3HaHWIO, J0003HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camMoo0pa30BaHUI0, TPOEKTHOW U HCC/Ie/IOBATe/bCKOW JIeITe/IbHOCTH, K OCO3HAaHHOMY BbIOOpY
HanpaB/IeHHOCTH ¥ YPOBHS 00yUeHUs B JJa/IbHEHIIEeM;

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

OCO3HaHHe I1[eHHOCTH >KWU3HH, OTBETCTBEHHOTO OTHOIIEHUs K CBOEMY 3/I0pOBbIO, YCTaHOBKH Ha
3[10POBbIM 00pa3 »KU3HW, OCO3HaHWe TIOCTeJCTBUNA W HeTpUsITHe BpPeAHBbIX TPUBbIYEK (yroTpebsieHus
aJIKoroJisi, HAPKOTHUKOB, KYPeHHs), He0OX0IUMOCTH COOJTIO/IeHHsT TTpaBU/I 6e301acHOCTH TpH obparlieHnu ¢
XUMHAYeCKUMH BeIlleCTBaMU B ObITY W peasibHOM >KH3HH,

5) TPyAOBOro BOCIIUTAHUSA:

WHTepeC K MPaKTUUeCKOMY M3yueHUI0 npodeccuil U TpyAa pa3/IMuHOrO pojia, YBaKeHUe K Tpyay U
pe3y/ibTaTaM TPYZOBOH [esiTe/IbHOCTU, B TOM YKC/e Ha OCHOBe TMPUMEHEeHUs TpeJMeTHhIX 3HaHWM TI0
XWUMHHM, OCO3HAHHBIM BBIOOD WHWBHya/JbHOM TPAaeKTOPHUM TPOJO/DKEHHsI 00pa30BaHUSI C YUuETOM
JTMYHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XUMHUH, 0OII[eCTBeHHBIX MHTEPECOB U MOTPeOHOCTeMH, yCIelHOM
npodecCUOHATBHON JIesITe/TbHOCTU M Pa3BUTUs HEOOXOJUMBIX YMEeHHM, TOTOBHOCTh aZarTUPOBAaThCs B
ripodeccoHa/bHOM Cpefie;

6) 3K0/I0rHYeCcKOoro BOCUTAHUA:

9KOJIOTMUECKU 1]esieco0bpa3Hoe OTHOIIIEHHe K TPUPO/ie KaK UCTOUHHUKY >KU3HU Ha 3emsie, OCHOBe eé
CYIIIeCTBOBaHUs, TIOHMMaHWe I[[€HHOCTH 3/I0pOBOr0 W 0Oe3omacHOro obpa3a >KU3HHW, OTBETCTBEHHOE
OTHOIIIEHWe K COOCTBEHHOMY (U3MUECKOMY W TICUXHUUECKOMY 3/I0POBbIO, OCO3HaHWE I1[€HHOCTH
coOumo/ieHKst TIpaBU 0e301acHOTO TOBeZieHHs1 TIpM paboTe C BeIleCTBAaMH, a TaKXKe B CHUTYyalUsX,
yTPOJKAIOIIUX 3/I0POBBIO U XKU3HU JIIO/[eH;

CIIOCOOHOCTH TIPUMEHSITb 3HaHWs, TIOJiyuyaemMble TIPU M3yueHWM XUMHM, [/ pellleHus 3ajad,
CBSI3aHHBIX C OKpY)Karollell MpUPOAHOM Cpefjoi, [Jisi TOBBILLIEHUS YPOBHSI 3KOJIOTUUECKOUW KYJIbTYPHI,
0CO3HaHUs I7106a/TbHOTO XapakTepa 3KOJ0TUYecKuX Npob/ieM U Iy Teld WX pelieHus TIOCPeZICTBOM MeTO/I0B
XMWY, 9KOJOTMYECKOTO  MBIIUIEHHWs, YMEHUSI PYKOBOZACTBOBaTbCSI WM B  TI03HABaTe/bHOM,
KOMMYHUKaTUBHOM U COLIMA/IbHOM TIPaKTHKe.

METANIPEAIMETHBIE PE3YJ/IbTATBI

B cocraBe MeTampegMeTHBIX pPe3y/JbTaTOB BBLIJENSIOT 3HAuMMble [  (OPMUPOBAHUS
MHPOBO33peHHs1 00lleHayuHble TIOHATHS (3aKOH, TeOpus, TIPUHLIWII, THUTIOTe3a, (aKT, CHCTeMa, TpOoLiecc,
9KCTIepUMEHT U [Ipyroe.), KOTOpble HCTIONb3YIOTCS B €CTeCTBEHHO-HAayUHBbIX Y4eOHBIX TpejMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHWM U3 3TUX MpeAMeTOB (POPMUPOBaThL MpeJCTaB/leHre O 11eIOCTHON HayuHOU
KapTWHe MWpa, W yHUBepCajibHble yueOHble JelcTBUSI (TTO3HABaTe/bHbIE, KOMMYHUKATHBHbIE,
PeryJsiTUBHbIE), KOTOpble o0ecrieurBalOT (OPMHPOBAHHWE TOTOBHOCTH K  CaMOCTOSTETbHOMY
TIJIAHUPOBAHMIO U OCYI[ECTB/IEHHUIO YUeOHOH /1esITe/TbHOCTH.

ITo3HaBaTe/bHBbIE YyHHBepPCa/IbHbIe yUeOHbIe JeliCTBUS

Ba3oBble 1oruuyeckue JeMCTBUA:

yMeHHUsI UCIT0/Tb30BaTh IMPUEMBI IOTUUECKOT0 MBIILIJIEHUsI IPH OCBOEHWH 3HAHUM: PaCKpPhIBaTh CMbICIT
XUMHAYEeCKUX TIOHSITUM (BBIJENATh WX XapaKTepHble MPU3HAKW, yCTaHAB/IMBaTh B3aUMOCBSI3b C JPYTUMHU
TIOHATUSIMM), HCIIO/Ib30BaTh TOHATUS [t OOBSICHEHUSI OTAeNbHBIX (DAaKTOB U sIB/IeHWM, BbIOMpATh
OCHOBAHUSI W KpUTEPUU /ISl KIaCCUPHUKAIMM XWUMWYECKMX BeIeCTB W XUMUUYECKHX peakLuH,
yCTaHaB/IMBaTh TPUUUHHO-C/IE/ICTBEHHbIE CBSI3W MeXAy OO0BeKTaMH W3yUeHHs, CTPOWTH JIOTHUeCKHe
paccyx/ieHust (UHAYKTHUBHbIe, IeIlyKTHBHBIE, 110 aHAJIOTHH), [ieJ1aTh BBIBO/IbI U 3aK/IFOUEHUS;

yMeHWe TIpUMEHSATb B TIpollecce TI03HAaHUs TIOHATHS (TpeAMeTHble U MeTaripe/JMeTHhLIe),
CUMBOJIMYeCKHe (3HAKOBbIe) MO/IeJ/Id, UCTIOThb3yeMble B XUMUU, TIPeobpa30BbIBaTh LIMPOKO MPUMeHsieMbIe B
XUMHUM MO/Ie/TbHble TIPe/ICTaB/IeHUs] — XUMUUECKHN 3HaK (CUMBOJ 3/ieMeHTa), XUMHuUeckass (opMmyia H
ypaBHeHMe XWMHUYeCKOW peakiud — TIpU pellleHWd Yy4yeOHO-TIO3HaBaTe/JbHBIX 3a/lady, C YYETOM ITUX
MO/Ie/IbHBIX TIPeZCTAaB/eHWH BBISIB/IATE M XapaKTepU30BaTh CYI[eCTBEHHbIe TIPU3HAKU U3YYaeMbIX



00BEKTOB — XMUMWYECKMX BeI[eCTB M XUMHUYEeCKUX peakluid, BBbISB/IATh OOIMe 3aKOHOMEpPHOCTH,
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U U MPOTHUBOPEUNs B M3yUyaeMbIX TpoLjeccax U siBJIeHUsIX.

Bba3oBble ucciegoBaTe/IbCKue JeUCTBUA:

yMeHMe HCIIOJIb30BaTh MOCTaB/eHHbIe BOIPOCHI B KaueCTBe WHCTPYMEHTa II03HAHUS, a TaKke B
KaueCTBe OCHOBBI /it (HOPMUPOBAHUS TUTIOTE3bI TI0 TIPOBEPKE TTPABU/ILHOCTU BBICKA3bIBA@MBIX CY KIEHUIA;

npuobpeTeHre OMbITa 10 T[JITAHMPOBAHWIO, OpraHU3alMM W TIPOBE/IEHUI0  yUeHWUUeCKHX
9KCTIeDUMEHTOB, yMeHHe Hab/oJaTh 3a XOAOM IIpPOL[ecca, CAMOCTOSITeIbHO TIPOTHO3MPOBATH €ro
pe3ynbTat, GopMyMpoBaTh 0000IIeHNUsT U BBIBOABI TI0 pe3y/ibTaTaM MPOBeIEHHOTO OIbITa, UCC/IeI0BaHMS,
COCTaBJIATH OTYET O TIPO/Ie/IaHHOU pabore.

Pabora ¢ uadopmarueii:

yMeHHe BbIOMpaTh, aHA/JM3UPOBAaTh U MHTEPIIPETHPOBATh MH(OPMAI[UIO PA3/UUHBLIX BUAOB U (GOPM
Tipe/iCTaB/eHNs], TI0JyuaeMyl0 M3 Pa3HbIX UCTOUHUKOB (HAyUYHO-TIOMYJISIpHasi JIUTepaTypa XHMHUUYecKoro
CO/Iep’KaHusl, CrpaBOYHbIe 1MOCoOusi, pecypchl VIHTepHeTa), KPUTUUECKH OLIeHHWBATh MPOTHUBOPEUMBYIO U
HeJJ0CTOBEepHY0 MH(OpMaLHIo;

yMeHHe TIDUMEHSIThb pa3/MuHble MeTOJbl M 3arlpochl TPYM TOWCKe W 0TOOpe uHGOpMAIU U
COOTBETCTBYIOL[UX [laHHBIX, HEOOXOJAWMBIX [/ BBIMOJHEHWS YyueOHbIX W TIO3HaBaTeJbHBIX 3afau
OTIpe/le/IEHHOTO  Tuma, TipuobpeTeHWe ombiTa B 007aCTH  WCMOMB30BaHUS  UH(MOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEeXHOJIOTUM, OBJajieHHe KY/JAbTYpOd aKTUBHOTO WCIIO/Ib30BaHUSI  Pa3/IAYHbIX
TIOUCKOBBIX CHCTEM, CAMOCTOSITE/IbHO BbIOMpPATh ONTHUMa/bHYIO (GOpMy TpezcTaBieHUs WHPOPMALUU U
W/UTIOCTPUPOBATh pelllaeMble 3a/laul HeCTIOKHBIMU CXeMaMH, ArarpaMMaMiu, ApyrumMu Gopmamu rpadvku
Y X KOMOMHALIUSIMU;

yMeHHe WCIO/b30BaTh U aHA/IM3MPOBaTh B TpoLiecce yueOHOM M MCC/ej0BaTebCKOM JesiTeTbHOCTU
MH(OpMaLMI0 O BJ/MSHWK TPOMBIIJIEHHOCTH, CEeNbCKOTO XO3fMCTBAa U TPAHCIOPTa HAa COCTOSTHUE
OKpY’KarolLleld IPUPOIHOM Cpeibl.

KoMMyHHKaTHBHbIE YHUBepPCa/IbHbIe YUeOHbIe JeHCTBHA:

yYMeHHUsI 3aJjaBaTh BOTIPOCHI (B XO7ie uasiora u (WIM) JUCKYCCHH) 10 CYIIeCTBY 00CY»K/]aeMOl TeMBI,
(hopMyMpoBaTh CBOM Mpe/JIoKeHUsi OTHOCUTE/ILHO BBITIOIHEHHSI TIPe/I/I0XKeHHOM 3a/jauu;

yMeHUs TIpe/ICTaB/sATh TI0/lyueHHble pe3y/bTaThl IM03HAaBATeNbHOW [eATeTbHOCTH B YCTHBIX U
MUCbMEHHBIX TEeKCTaX; [Je/laTh TpPe3eHTALUI0 pe3y/bTaTOB BLITIOJHEHUS XWMHUYECKOro 3KCIiepuMeHTa
(y1abopaTopHOro OMbITa, JAO0OPAaTOPHOI paboThI M0 UCC/IeZIOBAHUIO CBOMCTB BeIIeCTB, yueOHOT0 ITPOeKTa);

yMeHHs yueOHOTO COTpy[JHHUYECTBA CO CBEPCTHUKAMM B COBMECTHOM T[IO3HaBaTeSbHOW U
WCCIIeIOBaTe/IbCKOW IeATeIbHOCTH TIPU PellleHWd BO3HUKAKIUX TpobseM Ha OCHOBe yuéTa O0OImMx
WHTEPeCOB W COIJIacOBaHUS mO3ului  (00CyXaeHHsi, OOMeH MHEHWSIMU, «MO3TOBbI€ IITYPMbI»,
KOOp/JMHALUSI COBMECTHBIX [IeHCTBUM, Orpe/ie/ieHe KPUTEepHEeB IO OLleHKe KauyeCTBa BbIIOJIHEHHOU
paboTHI U ApyTHe).

Pery/isiTUBHBbIE yHHBepPCa/IbHbIe yUeOHbIE [[eHCTBUA:

yMeHHe CaMOCTOSITe/IbHO OfpefieNsiTb 1ieJid  JesTebHOCTH, TJIaHUPOBaTh, OCYIECTBIISTH,
KOHTPOJIUPOBaTb W TPH HeoOXOAMMOCTH KOPPEeKTUPOBaTh CBOIO JesTelbHOCTb, BbIOMpaTh Haubosee
3¢ dexTrBHBIE CTIOCOOBI pelieHus: yueOHBIX M TO3HABaTeNbHBIX 3a/lay, CAMOCTOSITEJTbHO COCTaB/ISTh WIH
KOPPEKTHPOBaTh MpPeJJI0KeHHbIA aarOPUTM JEeUCTBUM TPU BBINOJHEHHWH 33laHUM C YYETOM MOJyYeHUs
HOBBIX 3HaHUI 00 M3yuyaeMbIX 00BbEKTaxX — BeIeCTBaX U PeaklysxX, OIleHHBaTh COOTBETCTBHE IO/TyUeHHOTO
pe3y/ibTaTa 3asiBJieHHOW ILje/id, yMeHWe UCII0/b30BaThb U aHAIM3UMpOBaTh KOHTEKCTHI, TIpejjjlaraeMble B
YCJIOBUM 3aaHUM.

IMPEAMETHBIE PE3YJIBTATHI - 8 kiacc

B cocrtaBe rpejMeTHbIX pe3y/bTaTOB M0 OCBOEHHUIO 00s13aTeNbHOT0 CO/iep>KaHusi, YCTaHOBIEHHOTO
JlaHHOU (heiepanbHOM pabouel TTPOrpaMMOM, BBIZIE/ISIIOT: OCBOEHHBIE 00YUaroIUMHCS HayuHble 3HaHUS,
yMeHHMsI U CIoCco0bI eHCTBUH, crierudrudeckue i TIpegMeTHOM 00/1acTh « XUMUsT», BUJIBI AeSITe/TbHOCTH



10 TIO/yYeHHIO HOBOTO 3HAHWs, €r0 WHTepIIpeTaluy, Npeo0pa30BaHUI0 U TPHMEHEHHWI0 B Pa3/IMuHbBIX
yueOHBIX ¥ HOBBIX CUTYaL[HsIX.

K koHLy 00yuyeHuss B 8 Kjiacce mpeZiMeTHbIe pe3y/bTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXkaTh
c(OPMUPOBAHHOCTh Y 00YUarOIMXCsl YMEHU:
PaCKpBIBaTh CMBIC/T OCHOBHBIX XMMUUYECKUX TMOHSITUM: aTOM, MOJeKy/a, XUMUUeCKHUN 371eMeHT, TIPOCToe
BellleCTBO, C/0XKHOe BelleCTBO, CMeCh (OJHOpOJHAas W HeOJHOpOJHasi), BajJeHTHOCTb, OTHOCHTe/IbHast
aTOMHasi M MOJIeKy/sipHasl Macca, KOJIWYecTBO BellleCTBA, MOJ/b, MOJIIpHas Macca, MaccoBasi o7
XMUMHUECKOTO 3/IeMeHTa B COeJUHEHUM, MOJISIPHbI 00BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJb,
5/1eKTPOOTPULIATE/ILHOCTD, CTeleHb OKUC/IeHUsl, XUMAYeCKas peakLus, KnacCu(pUKaLis peakLuii: peakL{u1
COe/IMHEHUs], Peakl[U PA3/IoXKeHUsl, Peakl[i 3aMellleHus, peakui oOMeHa, 9K30- M JH/J0TepMHUUeCcKHe
peakiuu, TerjioBou 3pdeKT peakijuu, sIpo aToMa, 3JIeKTPOHHBINM C/I0M aTOMa, aTOMHast OpOUTasTb, paZinycC
aToMa, XMMHUecKasi CBsi3b, MOJIIPHasi U HeIoJisipHasi KOBaJieHTHasi CBsi3b, MOHHasl CBSI3b, MOH, KaTHOH,
aHWOH, PacTBOP, MacCoBasi ZI0/Is BelljecTBa (TPOLeHTHasi KOHLIEHTpAL|si) B PaCTBOPE;
WIJTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMUYeCKUX MTOHATUN U IPUMEHSTh 3TU MOHATHUS [IPU OITMCAHUU
BellleCTB U UX TIpPeBpallleHUH;
VICTI0/Ib30BaTh XMMHUUECKYH0 CHMBOJIMKY [ COCTaB/IeHUs] (JOPMYJ BellleCTB U ypaBHEHUW XUMHYeCKHUX
peaxLui;
oTpeZie/ISiTh BaJIEHTHOCTh ATOMOB 37IeMEHTOB B OMHAPHBIX COeJUHEHUSIX, CTeTIeHb OKHUC/IeHUSI 3IEMEHTOB B
OVHApHBIX COeAWHEHUSX, TIPUHA/JIOKHOCTh BEILIeCTB K OIpeJe/éHHOMY KJ/acCy COeJUHEHWHA 10
¢dbopmynam, BUJ XUMAYeCKOM CBsI3U (KOBaJieHTHas U MIOHHast) B HEOpPraHUYeCKUX COeIMHeHUsIX;
packpeiBaTh cMmbicsl Tlepuoguueckoro 3akoHa [I. V. MeHzeneeBa: JeMOHCTPUPOBATh TIOHMMaHKe
NeproIMYeCKOM 3aBUCHMOCTH CBOMCTB XMMHYECKHMX 3/71eMEeHTOB OT MX MosiokeHus: B [lepuospnueckon
cUcTeMe, 3aKOHOB COXPaHEHHUs] MacChl BellleCcTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUeHUs,
3aKOHa ABOrazipo;
OTMHUCHIBATh M XapaKTepr30BaTh TabmuuHyo ¢opmy [leproanueckoil CUCTeMbl XUMUYECKHUX 3/IEMEeHTOB:
pa3/MuaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpynma)» u «mobouHast moarpymma (B-rpyrma)», manbie u
OosibIlIie TIEPUO/IbI, COOTHOCHUTh 0003HaueHHUsl, KOTOpble MMetoTcs B Tabsuie «[leproanyeckasi cuctemMa
XUMHUYecKUX 3reMeHToB [I. WM. MeHzeneeBa» C UWC/IOBBIMU XapaKTePUCTUKaMU CTPOEHHSI aTOMOB
XUMHAYeCKUX 3/IeMEHTOB (COCTaB W 3apsifi sjpa, o0llee YKMCIO 3/IeKTPOHOB U pacripefie/ieHue UX TI0
3/IeKTPOHHBIM CJI0SIM);
K/IaCCU(ULMPOBaTh XMMHUUECKHe 3/1eMeHThl, HeOpraHuueckue BelllecTBa, XMMUYeCKre peakluy (110 Ynucity
Y COCTaBYy Y4aCTBYIOLLMX B peakLMy BellecTB, M0 TeraoBoMy 3hdexTy);
XapaKTepr30BaTh (OMHChIBaTh) 001V XUMIUeCKe CBOMCTBA BeIIeCTB Pa3/IMUHBIX K/IACCOB, MOTBEPXKIAst
orvcaHue pYMepaMu MOJIEKY/ISIPHBIX ypaBHEHUH COOTBETCTBYIOLMX XUMUUECKUX peakLivii;
MIPOTHO3UPOBAaTh CBOWCTBA BeIlECTB B 3aBUCMMOCTM OT MX KAaueCTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MpOTeKaHUsl XMMHUYeCKUX MpeBpallleHri B pa3/IMuHbIX yC/IOBUSX;
BBIUNCJIATE OTHOCUTE/IbHYH) MOJIEKY/ISIPHYIO U MOJISIPHYIO MacChl BellleCTB, MaCCOBYIO JIOJIF0 XUMHUYeCKOTO
3/leMeHTa 1o (hopMyJie COeJMHEeHHsl, MaCCOBYIO [OJIIO BellleCTBa B pacTBOpe, MPOBOJAWUTL PacuéTsbl I10
yPaBHEHUIO XMMUYeCKOH peakL{uy;
NIPUMEHSTh OCHOBHbIE OIepaliid MbIC/IUTe/IbHOW [IeiITe/IbBHOCTM — aHa/li3 M CUHTe3, CpaBHEHMe,
0000111eHre, CHCTeMaTU3aLMI0, KIacCU(UKAIUIO, BbISIB/IEHHWE TPUYMHHO-C/IEICTBEHHBIX CBS3eld — ISt
V3yueHUs] CBOMCTB BeIeCTB U XWMHUYECKHUX peaklUid, eCcTeCTBeHHO-HayuyHble MeTO/bl TO3HaHUS —
HabJrofleHre, 3MepeHre, MO/le/TIMPOBaHue, SKCIIepUMeHT (peasibHbId U MbIC/IEHHBIH);
C/1eIoBaTh TIpaBWJIaM TI0JIb30BAHUSI XMUMHUUECKOW TIOCYZ0M M j1abopaTOpHbIM 00OPYZOBaHWEM, a TaKXKe
npaBu/aM obpalljeHHst C BellleCTBaMM B COOTBETCTBUM C MHCTPYKLMSIMU T0 BBITIOJTHEHUIO 1ab0pPaTOPHBIX
XMMHUECKUX OIBITOB MO TOJy4YeHHI0 U coOMpaHMIO ra3000pasHbIX BelllecTB (BOJOpOZA W KHC/IOPOZA),
NIPUrOTOBJIEHUIO PAaCTBOPOB C OIpe/ie/IEHHOM MacCOBOM [l0Jlell paCTBOPEHHOIO BellleCTBa, MJIaHUPOBaTh U



MIPOBOZIUTE XMMHUECKHe SKCTIePUMEeHTHI 10 PAaCro3HABaHUIO PACTBOPOB IIe0Uei M KUCJIOT C TIOMOIIbIO
VH/IMKaTOpOB (1akMyc, (heHOopTa/IenH, MEeTUIOPAHX U JpyTHe).

YUYEBHO-METOAINYECKOE OBECIIEHEHME OEPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /I YYEHUMKA

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

Pabouas TeTpazib

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

Paboyas nporpamMmma



MeToaunyeckoe nocobue 8 kn, NabpuensH O.C.

HNPPOBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

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

www.drofa.ru



TEMATHNYECKOE IVNTAHUPOBAHUE

8 KITIACC
HanmMeHoBaHuUe KomuecTBO yacoB
Ne OnekTpoHHbIe (U poBbIe)
pa3/ie/ioB U TeM KoHTpo/IbHBIE IIpakTuueckue
n/n Bcero o0pa3oBarTe/IbHbIE PeCypChI
MPOrpaMMbI padoThI PadoThI
Pa3pesn 1. IlepBoHaya/ibHbIe XUMHUYECKHeE IIOHATHS
XuMusg — BakHast
6
1.1 cheaCC:E]:OBHaHI/IH U 5 0 2 Bubmmoreka LIOK
' . https://m.edsoo.ru/7f41837c
MpaKTUYeCKOM
JlesiTeTbHOCTH UejioBeKa
12 BeljectBa u 15 1 0 bubnmoreka IIOK
' XUMUUeCKre peakijuu https://m.edsoo.ru/7f41837c
Wtoro o paszeny 20
Pa3jen 2. BaxkHeliliue npe/CTaBUTe/ I HeOPraHMYeCKHX BellecTB
51 Bo3nyx. Kucnopog,. 5 0 0 bubmioteka LIOK
' [Torsite 06 OKCHgaX https://m.edsoo.ru/7f41837c
59 Bopopoga.ITonaTue o 3 0 1 bubmioteka IIOK
' KMC/IOTaX U COJSIX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl.
2.3 Hoiﬂme c;rg " 5 1 1 Bubmuorexa [OK
' https://m.edsoo.ru/7f41837¢
OCHOBaHMUSIX




OCHOBHBIE K/1aCChI

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

Pa3zpen 3. [lepuoanueckui 3akoH u [lepuoauyeckas cucrema xumuueckux 31emeHToB /1. V1. MeHpeieeBa.
Ctpoenue aToM0B. XuMHuecKas CBfizb. OKUC/IMTE/TbHO-BOCCTAHOBUTE/IbHbIE PeaKI|uU

[TeprorueCcKuii 3aKOH
u [Teproanueckas

31 CcUCTeMa XMMHYeCKHUX . bubmoreka IIOK
snemeHToB 1. U. https://m.edsoo.ru/7f41837c
MengeneeBa. CTpoeHue
aToMa
XuMHUyeckas CBs3b.

30 OKuCIUTeTBHO- 8 bubnmmoreka [IOK
BOCCTaHOBUTEJ/IbHbIE https://m.edsoo.ru/7f41837c
peakiuu

bubmoreka IIOK
Hroro rio pasperty 15 https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 Bubmmoreka LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOI'PAMME




ITIOYPOYHOE IVNTAHNPOBAHUE
8 K/IACC

Ko/mmuecTBO uacoB

No JJ/IeKTPOHHbIe HU(POBHIe
Kourpo | IIpaktu | /[laTa
n/ | Tema ypoka o0pa3oBare/IbHbIE
Bcero JIbHBbIE yeckKue H3yUeHHUs
1| pecypchbl
paboTbl | paboThI
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 TI03HAHUS 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 labopaTopyun 1 0 0 13.09.2023 bubmoteka LIOK
Y TIPUEMBI 00paII|eHusI C https://m.edsoo.ru/ff0d23dc
n1abopaTOpPHLIM 000pPYZOBAaHHEM»
UucTble BeljeCcTBa U CMeCH. bubmioTeka 1IOK
4 1 0 0 15.09.2023
CriocobblI pa3zesieHUs cMeceid https://m.edsoo.ru/ff0d26ca
I1 6oTa Ne 2
5 1?;13K TeI/JIIqe?{CIjI{j iﬁzc:f;a(m npuMepe 1 0 0 20.09.2023 | Promorexa LIOK
« . .
A o PHMEP https://m.edsoo.ru/ff0d28c8
OUMUCTKH MTOBAPEHHOM COJTN)»
bubmioTeka 1IOK
6 A 1 0 0 22.09.2023
TOMBLH MOTIERyJIBL https://m.edsoo.ru/ff0d2a6c
XUMuUUecKye 3j1eMeHThl. 3HaKu
bub OK
7 (CMMBOJTBI) XUMUUECKHX 1 0 0 27.09.2023 noworexa L

5J/IEMEHTOB

https://m.edsoo.ru/ff0d2be8




bubuoreka LJOK

I1 29.09.202
8 POCTBIE U CJIO)KHbBIE BeleCcTBa 9.09.2023 hitps://m.edsoo.ru/ff0d2a6e
bubmmoreka LIOK
A - 4.10.202
J TOMHO-MOJICKYIFPHOE yHEHHE 04.10.2023 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 Bell[eCTB. XMMHUUecKasi (popMyia. 06.10.2023 bubmuoteka LIOK
BaleHTHOCTh aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
3/1eMEHTOB
O .
11 O:EZEE:ZEEEE iﬁfﬁf anf: 11102023 | Drbmorexa LOK
YA o https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10/ XUMHUYeCKOr o 13.10.2023 bubmoteka LIOK
3/IeMeHTa B COeIMHeHUH https://m.edsoo.ru/ff0d350c
13 KomuecTBo Bemjectsa. Mosb. 18.10.2023 bubmoteka LIOK
MounsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 Pu3uyeckre U XUMHUyeckue 50.10.2023 bubmuoreka LIOK
siBJIeHUs1. XUMUUecKasl peakLus https://m.edsoo.ru/ff0d37fa
15 [IpusHaku u yCHOBH;i MPOTEeKaHUs 95.10.2023 bubmmoreka LIOK
XUMUUECKUX peakiui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHeHus MacCChl 27 10.2023 bubmioTeka 1IOK
Bell[eCTB. XUMHUYEeCKHe 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 LIOK




peakiui (coelMHeHUS,
pa3/oyKeHusl, 3aMellleHus], 0OMeHa)

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4éHbIU-

bubnuoreka LIOK

19 . 0606 15.11.2023
SHIITIONEHICT. 100 HjEHHe 1 https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alys 3HaHUH
K ) Nel
20 BOZTpe(Z:T:;a; fﬁMﬁmfo o 17.11.0023 | Dudmorexa LIOK
« . .
B https://m.edsoo.ru/ff0d4290
peaKIum»
B — .C
21 B:BBAy;a K;ffsbomwane(ﬁeﬁ " 2211203 | Duomoreka LIOK
Ay, POA o https://m.edsoo.ru/ff0d448e
rpocroe Belectso. O30H
dusnueckre U XUMUUECKHe
29 CBOMCTBA KMUC/I0poAa (peakLyu 94.11.2023 bubmuoteka LIOK
oKuc/ieHusi, ropeHue). [Tonsitue 06 https://m.edsoo.ru/ff0d4614
OKCHJaX
C )
23 n;6ooC0aT]§ I-II/:)I/JII Zlql'fH:Ij[bIjII;IJCJIHe(I){ILO()ACE}FI]/BI 29.11.0023 | bromorexa HOK
parop P ' o https://m.edsoo.ru/ff0d497a
IIprmeHeHue KuCI0poa
TennoBol 3¢PeKT XUMUIeCKou
24 E:aﬁg]wﬁ;{eg;;o ABHeHHUH 01.12.2023 | bomoreka LHOK
P YP ’ o https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJ0TePMHUYECKUX
peaKIusx
25 TonmBo (HedThb, yronb U MeTaH). 06.12.2023 | Bubmuoreka [IOK

3anH3HEHI/Ie BO34yXa, CII0Cco0bI

https://m.edsoo.ru/ff0d4c4a




ero npejoTBpalLleHust

[TpakTrueckas pabora Ne 3 110
TeMe «Ilo/yueHre u cobnpaHue

bubmmoreka LIOK

26 08.12.2023
KUCJIOPO/a, U3ydYeHue ero https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
27 Bopopon — 3/1eMeHT v pocToe 13.12.2023 bubnuoreka LJOK
BelllecTBO. HaxoxxieHre B Iprpo/e https://m.edsoo.ru/ff0d4dd0
()
28 CBIZ?;ZZKSE ng: NEIlHIll_[eCII/I(II\/I/IeeHEHI/Ie 20.12.2023 | Bromorexa LOK
AOPOAE- 1P o https://m.edsoo.ru/ff0d4dd0
BO/IOPOZA
bubnuoteka [JOK
29 I1 22.12.2023
OFFITHE O RHCIIOTAX 1 COTIAX https://m.edsoo.ru/ff0d50d2
30 Crioco6bl To/TyueHust BOIOpO/a B 57 12.2023 bubmmoreka LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
I1 §) Ne 4
31 Tel:lz/?: T?ffiﬁfﬁe ETCaOﬁI/I alj{?de 29.12.0023 | Bromorexa HOK
« . .
Y P N https://m.edsoo.ru/ff0d4f42
BOZIOPO/ia, U3yUeHHEe ero CBONCTB»
1 MorisipHbIM 00BEM ra30B. 3aKOH 10.01.2024 bubmmoreka LIOK
ABorajipo https://m.edsoo.ru/ff0d542e
B OBé
33 | neteeraa rasa no ero wanecriony 12012024 | BrOmOreRa LIOK
. ) y o https://m.edsoo.ru/ff0d55a0
KOJTMUECTBY BellleCTBa Wi 00BEMY
34 Bbruncienvst 00bEMOB ra30B I10 17.01.2024 | Bubauoreka LIOK

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 bubmuoreka LIOK
WH/MKaTopax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTe/ib.

37 HaceIijeHHbIe U HeHaChIL[eHHbIe 26.01.2024 bubmmoreka LIOK
pacTBOpbl. MaccoBast jonst https://m.edsoo.ru/ff0d5b40
Bell[eCTBa B paCcTBOpe
[TpakTryeckast pabora Ne 5 1o

18 Teme «HpI/.I'l"OTO‘]‘S]'IeHI/Ie paSTBOpO‘]JB 31.01.2024 bubmoteka LIOK
C orpe/ieJIEHHOW MacCOBOM /l0/1el https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOI'O BelleCcTBa»

39 KonTposibHas pabota Ne2 110 Teme 02.02.2024 bubmoreka LIOK
«Kucnopog. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 Okcuzpl: cocTaB, Kaaccudukarus, 07.02.2024 bubmioTeka 1IOK
HOMeHKJIaTypa https://m.edsoo.ru/ff0d664e
I1

41 CBZJ;};iZjH;HIzH);iTII:;eC:CI/I;OBHLIX " 09.02.2024 | DHOmoTera LIOK

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

42 OcHoOBaHUA: COCTaB, 14.02.2024 bubmoreka LIOK
K/1accudukKalys, HOMeHK/aTypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue U XuMHUYeCKHe bubumoreka LIOK

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

44 KucnoTsl: cocTaB, Knaccudukaius, 21.02.2024 | Bubmuorteka [IOK




HOMeHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenre U XuMHUYeCKHe bubmmoreka LIOK
45 23.02.2024
CBOMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeiHUe): HOMEHK/IATypa, bubmioTeka 1IOK
46 CrI0CcOOBI MTOTyUeHHs], XUMUUeCKHe 28.02.2024 | https://m.edsoo.ru/00ad947
CBOMCTBA 4
[TpakTrueckas pabora Ne 6.
47 Pemenue 3kcriepyuMeHTa IbHbIX 01.03.2024 bubmmoreka LIOK
3a1a4 1o TeMe «OCHOBHBIE K/aCChl https://m.edsoo.ru/00ad9b7c
HeOopraHWueCKUX COeJuHEeHUMN»
r
8 | xasceann neoprasmticcin 06.03.2024 | BrOorera LIOK
- P T https://m.edsoo.ru/00ad9a50
coeTMHeHU
O0o00I11IeHNe M CUCTeMaTHU3al[us bubmoreka LIOK
49 08.03.2024
3HaHUU https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
0 | "Ocsomeracess 13.03.2024 | BrOmOTeRa LOK
o A https://m.edsoo.ru/00ad9ela
HeopraHWYeCcKUx CoelMHeHUN
1
51 Xﬁﬁiffcﬁiﬁﬁfﬁfﬁﬁ“ﬁﬁiﬁf 15.03.2024 | DHOmorexa LIOK
' o https://m.edsoo.ru/00ad9ffa
O Tpymrax CXOAHbBIX 37IeMEHTOB
[TepuoiruecKuii 3aKOH U
= [Teproanueckas cucrema 20.03.2024 bubmoteka LIOK

XAMUUeCKux sjeMeHToB /. 1.
MenpesneeBa

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




bubuoreka LJOK

I1 22.03.2024
>3 CPHOBL TPYTIHEL, HOATPYIIHE! 03.20 https://m.edsoo.ru/00ada52¢c
54 Ctpoenue aromoB. CocTas 01.04.2024 bubmioTeka LIOK
aTOMHBIX szep. 30Tomnbl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000/104eK
o5 aToOMOB BJIEMEHTOB 05.04.2024 bubmuoteka LIOK
[Tepuoguueckon cucremsl [. U. https://m.edsoo.ru/00ada6bc
MenHpeneeBa
XapakTepucTUKa XUMHUYEeCKOT0
3/IeMeHTa I10 ero MoJIoKeHuo B bubmmoreka LIOK
56 N 10.04.2024
[Tepuoguueckou cucrteme /. 1. https://m.edsoo.ru/00ada824
MeHpeneeBa
3HaueHue [leprorueckoro 3akoHa
57 [T pa3BUTHSA HAYKU U HpaKTI/IKI/I 12.04.2024 bubmmoreka LIOK
. Y. MeHeneeB — yuéHbIH, https://m.edsoo.ru/00adaS6e
reJlaror v rpakAaHuH
=3 DJIEKTPOOTPULIATETLHOCT aTOMOB 17.04.2024 bubmmoreka LIOK
XUMUUECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubuoreka LIOK
n 19.04.2024
> OFHAT XHMIHECKAT CBASD 9.04.20 https://m.edsoo.ru/00adac34
KoBaneHnTHas nonsipHas bubmmoreka LIOK
60 24.04.2024
XUMHUEeCKasi CBSI3b https://m.edsoo.ru/00adaab8
KoBasieHTHas HenosisipHast 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.eds0o.ru/00adb07
BOCCTAHOBHUTE/IbHBIE peaKIun 5
bubnuoteka LJOK
64 OKuUCIUTENN U BOCCTaHOBUTE/IN 1 08.05.2024 | https://m.edsoo.ru/00adb07
6
KonTposibHast 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 bubnuoteka LJOK
cUCTeMaTU3alus 3HaHUM https://m.edsoo.ru/00adb33c
67 Pe3epBHBIN YPOK. O6o6lquHe 7| 1 17.05.2024 bubmmoreka LIOK
CHCTeMaTH3aLUs 3HaHUM https://m.edsoo.ru/00ad9cb?2
68 Pe3epBHbII YPOK. O6o6£ueH1/1e U 1 5 05.2024 bubmioreka 1IOK
CcHUCTeMaTHh3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KO/IMYECTBO YACOB 68




HUCTEPCTBO NMPOCBELIEHUSI POCCHMCKON ®EJAEPALIMH
panus B HayKH 3abaiikajabCKOro Kpast
yra OHOHCKHIi OKPYT

MU

MHHHCTEPCTBO 00pa3o

KOMHTET 00pa30BaHHsl AAMHHHCTPALHH MYHHIHAILHOTO OKP
MBOY Ky6yxaiickas OO

PACCMOTPEHO

pykopomuTens IIMO 02%7 _
Moprusruna UB

npugas Ne
ot ¢ 09 2024 r.

COI'JIACOBAHO
3aBYyY y
: Pa3maxau na UH

npukas Ne

Bytuna HI1

PABOUASI IPOTPAMMA
(ID 5030941)

y4edHOro mpeamera «Xumus. bazoBblil ypOBEHb
Juist o0ydaiomuxes 9 Kmacca

Ky6yxaii 2024



HopMmatrBHbIe [JOKYMeHTbI, per7iaMeHTUPYIOIMX OCHOBHOe 00lI1iee U cpefiHee

ob11iee o6pa3oBaHue:
— denepabHBIN 3aK0H OT 29 fekabps 2012 1. Ne 273-03 «O6 obpa3oBaHuH B
Poccuiickor ®@egepaljun»;
— @esepanbHBIN FOCY/JapPCTBEHHBIN 00pa3oBaTebHBINM CTaHJAPT OCHOBHOTO OOIIeTro
obpa3oBanus (yTB. mpuka3oM Munmnpocseiienust Poccuu ot 31 mast 2021 1. Ne 287)
(manee — ®I'OC O00);
2 — ®esepanbHBIN FOCYJaPCTBEHHBIM 00pa30BaTe/IbHBINA CTaHZAPT CPeAHEro o0IIero
obpa3oBanus (yTB. MpuKa3oM MuHobpHayku Poccuu ot 17 mast 2012 1. Ne 413) (ganee —
dI'0C COO0);
— ripyvka3 MuHnpocseluenusi Poccuu ot 12 asrycra 2022 r. Ne 732 «O BHeceHUM
M3MeHeHUH B defiepasbHbIN rOCYJapCTBEHHBIM 00pa3oBaTe/bHbIN CTaHJapT CPeIHETO
o611iero obpa3oBaHusl, YTBEPXKIEHHBINM TTPUKa30M MUHKCTEPCTBa 00pa30BaHUs U HAYKU
Poccuiickon ®@epeparuu ot 17 masg 2012 r. Ne 413»);
— denepanbHasi oOpa3oBartesibHasi IporpaMMa OCHOBHOT'O 0011jero o6pa3oBanus (yTB.
nipuka3oM MuHnpocseiieHusi Poccun ot 18 mast 2023 r. Ne 370) (manee — @OIT OO0);
— @enepanbHasi 06pa3oBaTesibHas IporpaMMa cpeiHero ooiero oopa3oBanus (yTB.
nipuka3zoM MuHnpocseiieHusi Poccun ot 18 mast 2023 r. Ne 371) (manee — @OIT COO);
— ®enepanbHasi pabouasi mporpaMMa OCHOBHOTO 0011iero ob6pa3oBaHUs yueOHOT0
npeaMeTa « XuMust» (6a30BbIN U yr1y0/1éHHBIN YpoBHU) (ganee — @PIT O00);
— ®enepanbHasi pabouasi mporpaMMa cpeiHero obiiero oopa3oBaHus yueOHOro rpeaMeTa
«Xumusi» (0a30BbIN U yryOnéHHbBIN ypoBHU) (manee — @PIT COO);
— nipuka3 Munnpocgeienusi Poccuu ot 21 deBpasns 2024 r. Ne 119 «O BHeceHuu
v3mMeHeHUU B ipuiokeHUst Ne 1 1 Ne 2 K ipuka3zy MuHHCTepCTBa MPOCBELeHUs
Poccutickoit @eneparyu ot 21 centsiopsi 2022 1. Ne 858 «O6 yTBep>KaeHUN
demepanbHOTO TIepeyHs YueOHUKOB, AOMYIIeHHbIX K UCTI0/b30BaHHUIO TIPU peali3aliin
HMMEFOIINX TOCY/JapCTBEeHHYIO aKKpeJUTAINI0 00pa30BaTe/IbHBIX POrPaMM HauabHOTO
o0I111er0, 0CHOBHOTO 00IIIero, cpejHero o0ITlero 00pa3oBaHusT OpraHU3aIUsIMH,
OCYIIeCTB/ISIONMMA 00pa30BaTe/bHYIO JesiTeTbHOCTh U YCTaHOB/IEHUS MPe/|e/TbHOTO
CpOKa MCMO/Ib30BaHUs UCK/TFOUEHHBIX yueOHUKOBY.

[IpeameTtHsble pesynbtaThl XumMus 9 K/IACC

K koHIly 06ydeHus B 9 Kj1acce rpeiMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHE
JO/DKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUI:
PacKpbIBaTh CMbIC/I OCHOBHBIX XUMUUECKUX MTOHATUN: XUMUYeCKUH 3JIeMeHT, aToM,
MOJIeKyJ1a, UOH, KaTUOH, aHUOH, IIPOCTOe BeL[eCTBO, C/I0KHOE BellleCTBO, BaJIeHTHOCTb,
9JIeKTPOOTPHULIATEIBHOCTD, CTeIIeHb OKUC/IeHHUs, XUMHUYecKasl peakLivs, XMUMUJecKasi CBs3b,
TeryioBoU 3¢ (deKT peakiyiy, MOJib, MOJISIPHBIM 00BEM, pacTBOP, 3/1eKTPOJIUTHI,
HE3J/IeKTPOJIUThI, 3/IEKTPOJIUTUUECKAst JUCCOLMaLWsl, peakLiii HOHHOTO 0OMeHa,
KaTasm3aTop, XMMHUUeCcKoe paBHOBecHe, obpaTriMble 1 HeoOpaTUMble peakivy,
OKUCJIUTe/IbHO-BOCCTAHOBUTE/IbHbIE peakLiui, OKUC/IUTe b, BOCCTAHOBUTE/Ib, OKUC/IEHVEe U
BOCCTaHOBJ/IEHUE, a/lJIOTPOIHS, aM(POTePHOCTb, XUMHUUeCKast CBsi3b (KOBa/IeHTHasl, MOHHasl,
MeTaJl/TnyecKasi), KpucTa/uinueckas peruéTka, KOppo3usi MeTasljioB, CIJIaBbl, CKOPOCTh
XMMMYECKOM peakiuy, rpejie/ibHO AormyctuMas KoHreHTpauus [1/1K BeiriecTBa;
W/UTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMUUECKHX TTOHATUU U PUMEHSITh 3TH
TIOHATHS NIPYU OTMCAHUU BELLeCTB U UX MpPeBpallleHunl;



MCI0J/Ib30BaTh XUMUUECKYH0 CUMBOJIUKY [/ COCTaBeHUs1 (pOpMYJI BellleCTB U ypaBHEHUM
XUMUUECKUX peakLi;

onpe/ie/iATh BaJleHTHOCTh Y CTeNeHb OKUC/IEeHNS XUMUUECKHX 3JIEMEHTOB B COeJUHEHUSIX
Pa3/IMYHOro COCTaBa, MPUHA//IEXKHOCTD BellleCTB K OIpe/ie/IEHHOMY K/1acCy COeZJMHEHUN
1o ¢hopmysiam, BUJ, XUMUUYECKOW CBSI3U (KOBa/IeHTHasi, IOHHasi, MeTa/lyIndyeckas) B
HeOpraHu4eCcKUX CoeJIMHeHUsIX, 3apsi/i MOHA [0 XMMUUeCKou (hopmyJie, XxapakTep Cpe/ibl B
BO/JJHBIX paCTBOpax HeOPraHUYeCKUX COeMHEHUM, TUIT KPUCTa/UTMUeCKOM PeléTKH
KOHKDETHOTI'O Bell[eCTBa;

packpsiBaTh cMbIC/ [Teproanyeckoro 3akoHa 1. V1. MeHzeneeBa v JeMOHCTPHUPOBATh €0
TIOHMMaHKe: OMUChIBaTh U XapaKTepr30BaTh TabmuHyto dopmy [leproguyeckoit
CUCTEMbI XUMHUYECKHX 3JIEMEHTOB: pa3/inyaTh MOHATUS «TJIaBHasi moArpyrmna (A-rpymma)»
U «110b6ouHas roarpytma (b-rpyrmna)», Masble v 60/bIIINE TIEPUOABI, COOTHOCHUTE
0003HaueHus1, KOTOPbIe UMEIOTCS B TIepUOINYECKOU Tabsiuile, C YUNCTIOBBIMU
XapaKTepUCTUKAaMU CTPOEHUSI aTOMOB XUMUYECKUX 3/IeMEHTOB (COCTaB U 3apsif /pa,
o0l1lee UKCIIO 37IEKTPOHOB U paciipe/ie/ieHre UX 10 3/IeKTPOHHBIM C/I05IM), 00BSICHITD
o0I11Te 3aKOHOMEPHOCTH B U3MEHeHUH CBOWCTB 3/IEMEHTOB U UX COeIMHEeHUH B TIpe/ieiax
MaJIbIX MePUO/I0B U TJIaBHBIX MO/CPYII C YUETOM CTPOEHUSI UX aTOMOB;
K/1IaCCU(ULIMPOBATh XUMUUECKUE 3/IeMeHThl, HeOpraHuueckue BeleCcTBa, XUMUUeCKre
peakiuu (10 YKC/y U COCTaBy YUaCTBYHOIIMX B PeaKLUM BelleCTB, 10 TelJIOBOMY

3¢ deKTy, Mo U3MeHeHUIO CTerleHel OKHUC/IeHUs XUMUUYeCKUX 3/1eMeHTOB);
XapaKTepu30BaTh (OMMChIBaTh) 0011IMe U crieliuuueckre XUMUUeCKre CBOMCTBA MPOCThIX
Y CJIOXKHBIX BelleCTB, TTOATBEP K/asi OMUCaHUe MpUMepaMy MOJIEKYJISIPHBIX ¥ MOHHBIX
yPaBHEHHUU COOTBETCTBYIOIIIMX XUMHUUECKHX peaKlnu;

COCTaBJISITh YPaBHEHUS 37IEKTPOTUTUYECKOU IUCCOLIAALIUY KUC/IOT, Ije/Iouei U CoMeH,
TIOJTHBIE Y COKpAII|EHHbIE YPaBHEHUS peakKivii MIOHHOTO oOMeHa, ypaBHeHUsI peakiii,
MOATBEPXKAAOIIMX CyIleCTBOBAHUE T€HETUUYECKOM CBSI3W MEXX/y BellleCTBaMU pa3/InuHbIX
KJIaCCOB;

PacKpbIBaTh CYLIHOCTb OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIX PEaKLIUU MOCPe/ICTBOM
COCTaBJIeHUs 37IEKTPOHHOTO 0OasiaHCca 3TUX peaklui;

TIPOTHO3UPOBAaTh CBOMCTBA Bell[eCTB B 3aBUCHMOCTU OT UX CTPOEHMUsI, BO3MOKHOCTH
TIPOTEKaHUsI XUMUUYEeCKUX TpeBpallleHU B Pa3/IMYHBIX YCIOBUSX;

BBIYUC/IATb OTHOCUTE/IbHYIO MOJIEKYJISIPHYIO Y MOJIIPHYIO MacChl BeLeCTB, MaCCOBYHO
JI0JIF0 XMMHAUYECKOr0 37ieMeHTa Mo (opmyJie coeIMHEHUSs], MAaCCOBYIO [IOJIIO BelllecTBa B
pacTBope, MPOBOAUTh PACUETHI 10 YPaBHEHUIO XMMUYECKOUW peakluy;

co0ro/iaTh TIpaBUIa TI0JIb30BaHUsI XUMUUECKOM MOCY 10U 1 1abopaTOpHBIM
obopy/ioBaHKEM, a TaKKe MpaBu/ia 0OpalljeH!s C BeIl[eCTBaMHU B COOTBETCTBUM C
WHCTPYKIUSIMU TI0 BLITIOJTHEHUIO JTaO0OpaTOPHBIX XUMHUUYECKUX OTIBITOB I10 TIOTYUeHHUIO U
cobupaHuio ra3000pa3HbIX BelleCTB (aMMMaKa U YTJIeKUC/IOTo rasa);

TIPOBOJIUTH PEeaKLIUU, MO/ITBEP K/IA0I1e KaueCTBEHHbIM COCTaB Pa3/IMUHbIX BEIeCTB:
PacIToO3HaBaTh OIMBITHBIM ITYyTEM XJIOPUJ-, OpOMU/I-, HOAu -, KapboHaT-, dhocdart-,
CUUKAT-, CyNb(daT-, TUAPOKCU-UOHBI, KATUOHBI AMMOHUS Y KUOHBI U3YUYEHHBIX METaslJIOB,
TIPUCYTCTBYIOIIME B BOAHBIX paCTBOpax HEOPraHUUeCKUX BelleCTB;

TIPUMEHSITh OCHOBHBIE Orepaljui MbIC/IUTeTbHOM esiTe/TbHOCTH — aHa/Iu3 U CUHTE3,
cpaBHeHHe, 060011eHre, CUCTeMaTH3allUuI0, BbIsIBJieHUe PUUUHHO-CJIeICTBEHHbIX CBs3eil
— JIJI1 U3yUeHusl CBOMCTB BellleCTB U XUMUYECKUX peakl1i, eCTeCTBeHHO-Hay4YHble
MeTO/IbI TI03HaHUS — HabJIro/leHre, U3MepeHre, MO/ie/IMPOBaHue, IKCTIePUMEHT (peabHbIH
Y MBIC/IEHHBIN).



Copepykanue 9 KITACC

BeijecTBo U xXuMHUecKasi peakijus

ITepuoanyeckuii 3aKoH. [lepuoauueckas CUCTeMa XUMHUUECKHX 3/1eMeHTOB [].

N. MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XUMUYECKUX
3JIeMEHTOB TePBbIX TPEX MEePUO/IOB, Ka/lvsl, Ka/lbLUs U UX COeJUHEeHHUN B COOTBETCTBUU C
MoJioKeHueM 37ieMeHTOB B [leproanueckoii cicTeMe U CTPOEHWEM UX aTOMOB.

CTpoeHuUe BellleCTBa: BU/bl XUMUUECKOM CBsI3U. THUIIbI KPUCTA/VIMUECKUX PEllETOK,
3aBUCUMOCTh CBOMCTB BellleCTBa OT THIA KPUCTA/VIMUeCKON PelleéTKU U BUla XUMUUYeCKON
CBSI3M.

Knaccudukaiiys 1 HOMeHK/IaTypa HeopraHUuuecKrx BelecTB. XMMHUUecKre CBOMCTBa
BeIl[eCTB, OTHOCAIUXCS K Pa3/TMUHbIM K/lacCaM HeOpraHUuYeCKUX coeIMHeHUM,
reHeTUUeCKasi CBsI3b HEOPraHWUYEeCKHX BeIIleCTB.

Knaccudukaiys XMuMUUeCKUX peaklivi Mo pa3/IuuHbIM MpHU3HaKaMm (110 UUCTy U
COCTaBY y4aCTBYIOIIUX B PeaKLIUU BELLeCTB, M0 TEMIOBOMY 3(PQeKTy, M0 U3MEHEHUO
CTereHel OKMC/IeHUSI XUMUUeCKHX 3/IeMeHTOB, TI0 00paTUMOCTH, 110 Y4aCTUIO
KaTaau3aropa). JK30- U SH/I0TepPMUUeCKUe peakiui, TepMOXUMUUeCKHe YPDaBHEeHUS.

[ToHsITHE O CKOPOCTH XUMUUECKOM peakiyu. [ToHsATHe 06 00paTUMBIX U
HeoOpaTUMbIX XMMUUeCKUX peaklusiX. [IoHATHe 0 TOMOTeHHBIX U reTepOreHHbIX
peakiusx. [Toustue o karanu3se. [IoHsITHE 0 XUMHUUECKOM paBHOBeCHU. DaKTOPHI,
BJIMSIOLLIE HA CKOPOCTb XUMHUUECKOM peaki[uu U MoJI0’KeHre XUMHUUYeCKOT0 PaBHOBEeCHSI.

OKHCUTETbHO-BOCCTAHOBUTE TbHBIE PeaKIUU, JIEKTPOHHBIN 6amaHC OKHUCIUTeTbHO-
BOCCTaHOBUTebHOU peakiiuu. CocTaB/ieHde ypaBHEHUN OKHUCUTE/TbHO-
BOCCTAaHOBHUTE/IbHBIX PEaKI[HUH C UCIT0/Ib30BAaHUEM MeTO/Ia 3JIEKTPOHHOTO OajlaHca.

Teopust 3MeKTPOJUTHUECKOM AUCCOLMALIMN. DJIEKTPOJIUTHI U HE3JIeKTPOJIUTHI.
KartroHsl, aHroHbI. MexaHu3M IUCCOLMalMy BelleCTB C Pa3/IMUHbIMU BUJaMU
xuMHUueckol cBsizu. CrerneHb Auccoratiui. CUbHbIe U cjiabble 3/1eKTPOJIUTHI.

Peakiiii MIOHHOTO 0OMeHa. Y C/IOBUS TIPOTeKaHUsI Peaki[iii MOHHOTO 0OMeHa, TI0JTHbIe
Y COKpAaLléHHbIEe NOHHbIE YpaBHeHHs peakiui. CBOMCTBA KMC/IOT, OCHOBAaHUM U COJIeN B
CBeTe Tpe/icTaB/IeHui 00 3/IeKTPOMTUUeCKOM Auccolualiii. KauecTBeHHbIe peakiiiy Ha
1oHbI. [ToHsITHE O rUApOIU3e Colel.

Xumuueckuti IKcnepumeHm:

03HaKOMJ/IeHHe C MO/Ie/IsIMU KPUCTa/VTMUeCKUX PellléTOK HeOpraHuueCKUX BelleCTB —
MeTa/I/IOB M HeMeTa/lJIOB (TpaduTa 1 anmasa), CJIOKHBIX BelllecTB (X/I0puzia HaTpusi),
rcce/loBaHUe 3aBUCHMOCTH CKOPOCTH XMMUUeCKOUW peakIuM OT BO3/[eHiCTBUSI pa3/InuHbIX
bhakTopoB, Ucc/ieZloBaHKe 3/IEKTPOITPOBOJHOCTU paCTBOPOB BellleCTB, Mpoijecca
JIMCCOLIMALINM KUCJIOT, 11le/Iouel 1 cosie (B0O3MOYKHO MCI0/Ib30BaHUe BH/Ie0 MaTepHasioB),
TIPOBe/IeHKe OMbITOB, WUTFOCTPUPYIOLIMX MPU3HAKY MTPOTEeKaHUs peakl[uii MOHHOTO
obMeHa (obpa3oBaHue ocafika, Bbljie/ieHre Ta3a, 00pa3oBaHUe BO/bI), OTTBITOB,
WJUTFOCTPUPYIOLIUX MPUMepPbl OKUC/IUTETbHO-BOCCTAHOBUTE/TBHBIX Peaklyi (ropeHue,
peakiMy pa3/ioyKeHus, COeIUHEeHUs ), paclio3HaBaHWe HeOPraHWYeCKUX BeleCTB C
TOMOILbI0 KAUeCTBEHHBIX Peaklii Ha MOHBI, PellieHre SKCTiepUMeHTa/lbHbIX 3a/au.

HemeTan/ibl U UX COeANHEHUA

OO011jasi XapaKTepUCTHKA rasioreHoB. OCOOeHHOCTH CTPOeHUsI aTOMOB, XapaKTepHbIe
crenieHu okucieHus. CTpoeHue U ¢hr3nueckre CBOMCTBA MPOCTHIX Bell[eCTB — rajioreHoB.
XyMHuecKe CBOMCTBA Ha rpruMepe XJiopa (B3aumo/ielicTBUe C MeTa/lylaMU, HeMeTaslJlaMH,
1iesioyamu). XjopoBoziopo/i. ConsiHasi KUC/I0Ta, XUMHUYeCKUe CBOMCTBa, ToTyueHue,



nipuMeHeHue. /lelicTBUe X/i0pa ¥ XJIOPOBOZIOPO/ia Ha OpraHK3M uejioBeKa. BakHeliie
XJIOPU/Ibl M UX HaXO0’K/leHHe B TIPUPO/e.

O61ast xapakTeprcTKa 371eMeHToB VIA-rpynmbl. Oco6eHHOCTH CTPOeHUs aTOMOB,
xXapakTepHble cTerneHu okucaeHus. CTpoeHue U (r3nuyeckre CBOMCTBA TTPOCTHIX BellleCTB
— KUCJIOPOZia U Cephl. AJIIOTPONHbIe MOAUMDHUKALIMU KUCIOPO/ia U cepbl. XUMHUYeCcKHe
cBoiicTBa cepbl. CepoB0/I0pO/, CTpOeHHe, pu3nUecKre U XuMruueckrie cBolicTBa. OKCHU/IbI
cepbl Kak Mpe/[CTaBUTe/TM KUCIOTHBIX OKCHI0B. CepHast KUC/IOTa, hH3nuecKue 1
XUMHUecKre cBoiicTBa (00111e Kak mpe/cTaBUTe/Is Kjlacca KUC/IOT U Crielduueckue).
XuMuyeckue peakiyy, jiexkalljie B 0CHOBe MPOMBIIIIEHHOTO Crioco0a Mo/TyueHusi CepHOM
KUC/IO0ThL. [IpumMeHeHre cepHOW KUC/IOThL. COTM CepHOM KUC/IOThI, KaueCTBeHHAas! peakLusi
Ha cyJsib(aT-uoH. HaxoxzeHue cepbl U eé coefiIMHEHUM B IPUPOZe. XUMUUeCKOoe
3arpsi3HeHUe OKpY>Katollle cpefibl CoeZIMHEHUsIMU Cepbl (KUCJIOTHbBIE [I0XKH, 3arpsi3HeHre
BO3/lyXa Y BOJIOEMOB), CITIOCOOBI €To TIpeOTBpaIlieHHs.

OO011jast XapakKTepUCTHKA 371eMeHTOB V A-Tpytibl. OCO6eHHOCTU CTPOEHHSI aTOMOB,
XapakTepHble CTereHU OKUCIeHUs. A30T, paclipocTpaHeHue B TIpUpozie, pusnueckre u
XUMHUUecKre cBolictBa. KpyroBopor a3ora B rpupo/jie. AMMUaK, ero (pusnueckue u
XUMUUeCcKre CBONCTBa, To/lyueHue U rnpruMeHeHre. Comu aMMOHMS, UX hu3ndeckre u
XUMHUUeCcKre CBONCTBa, TpuMeHeHHe. KauecTBeHHasl peakiiyisi HA MIOHbI aMMOHUsI. A30THasl
KUCJIOTa, eé royueHue, husnueckre U XuMUUYecKre CBoicTBa (001ire Kak
Tipe/iCTaBUTeJIsl Kjlacca KUCIOT U crieliudurueckue). Mcrnonb3o0BaHe HUTPATOB U COJIeN
aMMOHHSI B KaueCTBe MUHepasbHbIX yA00peHni. XUMHUUeCKoe 3arpsi3HeHre OKpyKatollleit
Cpe[ibl COeJUHEHUsIMU a30Ta (KUC/IOTHBIE [JOXK/H, 3arpsi3HeHHe BO3/lyXa, IOYBbI U
BOoZI0éMOB). Pocdop, anoTponHbie MoAubUKaLKU Gocdopa, hrsnueckre U XUuMHUUYeCKHe
coiictBa. Okcug hocdopa (V) u pocdopHast KucioTa, pusrueckre U XuMHUUYecKre
CBOMCTBa, TIosryueHue. Vcrionb3oBaHue (hochaToB B KaueCTBe MUHEPATbHBIX YA00peHUH.

OO011jast XapakTepucTrKa 371eMeHToB [V A-rpytimbl. Oco6eHHOCTH CTPOeHHs aTOMOB,
XapaKTepHble CTeNeH! OKUCIeHUsl. YTepo/, a/l/IoTPONHbie MOAUDUKALIUU,
pacIipocTpaHeHUe B TIpUpo/ie, hU3nUecKre U XUMUUeCKHe CBOMCTBa. AZICOpOIus.
KpyroBopor yrjiepojia B ipupozie. OKCU/ibl yIiepo/ia, uxX (pusnueckre U XuMUueckue
CBOMCTBA, /IeCTBUE Ha >KMBble OpraHWU3Mbl, TI0JyUeHUe U TIpuMeHeHre. JK0JIoTHYeCcKue
rpo0iemMbl, CBsI3aHHBIe C OKcUIoM yraepoza (IV), runore3a rno6anbHOr0 MOTeryIeHuUs
K/IMaTa, NapHUKOBbIN 3(PeKT. YronbHas KUCI0Ta U e€ CoJY, UX (hr3udecKue U
XUMHUUeCKUe CBOMCTBaA, MoJiyueHre U npuMeHeHre. KauecTBeHHast peakiiyisi Ha KapboHaT-
MoHbI. Vcrionb3oBaHue KapOOHATOB B OBITY, MeIUL[HE, POMBIIIIEHHOCTH U CeJTbCKOM
XO35UCTBe.

[TepBoHaua/ibHBIE TTIOHATHS 00 OPraHUYeCcKUX BelljeCTBaX Kak 0 COeJUHEHUSIX
yrjiepojia (MeTaH, 3TaH, 3TWIeH, alleTU/eH, 3TaHO/, TVIULIepHH, YKCyCHasi KUC/I0Ta).
[TpupoHble UICTOYHUKH YT/IeBOA0PO/0B (YroJib, IPUPO/HBIN ra3, HeThb), IPOIYKThI UX
niepepaboTky (6eH3UH), X PO/b B OBITY ¥ MPOMBIIIIEHHOCTH. [ToHATHE 0 OMOIOTHYeCKH
Ba)KHBIX BEIIleCTBAX: KHpaX, Oe/Kax, yrjieBoiax — ¥ UX POJIU B KU3HU UeJIOBeKa.
MaTtepuaibHOe eZIJMHCTBO OPraHUUeCKUX U HeOpraHuyecKux Ccoe/JMHeHUHN.

Kpemnuii, ero pusnueckre ¥ XMMHUUeCKHe CBOMCTBA, MOJIyueHre U TIpuMeHeHue.
CoenuHeHUs1 KpeMHUs B ripupoe. O61ue ripezictaBieHust 06 okcuze kpemuusi (IV) u
KpeMHHeBoU Kucsote. CUIMKaThI, X UCIO/Ib30BaHKe B ObITY, B TIPOMBILIJIEHHOCTH.
BaykHeiilvie cTpouTe/IbHbIE MaTepUasIbl: KepaMrKa, CTeK/I0, [ieMeHT, OeTOH,
emne300eToH. [Tpo6emMbl 6€3011acHOTO UCTI0/Ib30BAHUS CTPOUTEIBHBIX MaTePHA/IOB B
TOBCEeJHEBHOM >KH3HHU.



Xumuueckuti 3KcnepumeHm:

n3ydeHre 0Opa3i[0B HeOPraHUYeCKUX BeIIeCTB, CBOMCTB COMSTHOM KUC/IOTHI,
TIpOBe/ieHNe KaueCTBeHHBIX PeaKIWii Ha XJIOPU-UOHBI U Hab/ro/ieHre TPU3HAKOB UX
TPOTEKaHWUsI, OMbIThI, OTPaKarolue Gru3ndyeckre U XMMUYeCKre CBOMCTBA rajloreHOB U UX
coeuHEHWH (BO3MO>KHO MCIIO/Ib30BaHKWe BHleOMaTepHaioB), 03HaKOMJ/IeHHe C obpa3sijaMu
XJIOpU/IOB (ra/IoTeHH/I0B), 03HAKOMJIeHHE C 00pa3iiaMu Cephl M e€ CoeITUHEeHUSIMHU
(BO3MOYKHO KCIT0/Ib30BaHKe BHieOMaTepuasoB), Hab/tojeHue rpoiiecca o0yraMBaHUs
caxapa Mo/ leiCTBueM KOHLIeHTPUPOBAHHOM C€PHOUM KHUCJIOThI, U3yueHre XUMHUUeCKUX
CBOMCTB pa30aB/eHHOW CEpPHOM KHC/IOTHI, TPOBe/IeHHe KaueCTBeHHOM peakI[ii Ha
cynbGaT-uoH U Hab/MoieHre TIpU3HakKa eé MpoTeKaHUsl, 03HaKOMJIeHHe ¢ GU3NUeCKUMHU
CBOICTBaMHU a30Ta, (pocdopa 1 ux coefiuHeHUM (BO3MOXKHO UCTI0/Ib30BaHUe
BHJileoMaTepuasioB), obpa3ijamMu a30THLIX U GOCPOPHBIX yA0OpeHu, oayueHue,
cobupaHue, pacrio3HaBaHHe U U3yUueHHe CBONCTB aMMHaKa, MPOBe/ieHre KaueCTBeHHbIX
peakiyii Ha MOH aMMOHUS U PocdaT-uoH U u3yuyeHue NMprU3HAKOB UX MPOTEKaHUs,
B3aMMO/IeHCTBUE KOHLIEHTPUPOBAHHOU a30THOM KUCJIOThI C MeZIbI0 (BO3MOXKHO
WCII0/Tb30BaHKe BU/IeOMaTepUasioB), U3yueHUe Mojie/ield KpUCTa/VIMUeCKUX PeléTOK
aziMa3sa, rpacura, QysiepeHa, 03HaKOMJ/IeHHe C TIPOLeCcCOM aicopOLy pacCTBOPEHHBIX
Bell[eCTB aKTUBMPOBAHHBIM yTJIEM 1 YCTPOMCTBOM MPOTHBOTrasa, MmoJjiyueHue, cobupaHue,
pacrio3HaBaHHe U U3yuyeHue CBOMCTB YI/IeKUC/IOro rasa, MpoBe/leHre KaueCTBeHHBIX
peakivii Ha KapOoHaT U CUMKAT-UOHBI ¥ M3yueHre TIPU3HAKOB UX MPOTeKaHus,
O3HaKOMJIEHHEe C TIPOAYKLMEeN CUTMKAaTHOU MPOMBILTIEHHOCTH, PelleHue
SKCIepUMeHTabHBIX 3a/jau Mo TeMe «BakHelIlie HeMeTasulbl ¥ UX COeJUHEHUS».

MeTtanibl 4 MX COeJHHEHUS

OOb11jasi XapaKTePUCTHKA XUMHUUECKUX 3JIEME@HTOB — METa/I/IOB Ha OCHOBAaHUH MX
nonokeHusi B [leproguueckon crucreme xumuueckux 3meMeHToB 1. VI. MeHnzaeneeBa u
cTpoeHust aToMoB. CTpoeHHe MeTa//IOB. MeTasiimyeckasi CBsI3b U MeTa/l/TnyecKast
KPUCTA/IJTAYEeCKasi PeIIETKa. DJIEKTPOXUMUYECKUU PsiJl HAalpsPKeHUM MeTaJlioB.
dusnueckre U XMMUUECKHe CBOMCTBa MeTasuioB. OOIIHe CriocoObl 1TO/TyUYeHHsT MeTaJl/IoB.
[ToHsITHE O KOPPO3UM METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIl[UTHI KX OT KOpPo3uH. CIIIaBbI
(cTanb, 4UyTyH, AFOPATIOMUHNN, OpOH3a) U UX ITPUMeHeHHe B ObITY U TIPOMBIIITIEHHOCTH.

[[lesiouHbIe MeTaIbl: Moa0KeHUe B [leproguueckol cucTeMe XMMHUYeCKUX
snemeHToB /1. 1. MeHzienieeBa, CTpOeHre UX aTOMOB, HAXOXJEHUe B IIPUPOJE.
dusnuecKre U XMMUYeCcKre CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKCupl U
TUAPOKCUBI HATPUS U Kausl. [IprMeHeHre 111e/I0UHbIX MeTa/lVIOB U UX COeJMHEHUM.

[[letouHO3eMeTbHBIE MeTaIbl MarHWW U KasbLyKW: 10J10KeHue B [leproguueckou
crucTeMe XMMUYecKux 31eMeHToB /1. V1. MeHzienieeBa, CTpOoeHHe UX aTOMOB, HaXOXeHHe B
nipupoie. Prusnueckre U XUMUYECKUe CBOMCTBA MarHus M Kaiblus. BakHeuime
coeMHeHUs Kanbus (OKCH/I, THAPOKCH/, COJH). JKECTKOCTb BOJIbI U CITOCOOLI eé
yCTPaHEeHUsI.

AsroMuHMN: nosioxkeHue B [leproanueckont cucteMe XMMUUECKUX 371eMeHTOB /1.
N. MeHienieeBa, CTpOeHHe aTOMa, HaXoXJeHre B npupoie. dusnueckre ¥ XuMAueCcKue
CBOMCTBA a/ltOMUHUS. AM(OTepHbIe CBOKMCTBA OKCH/Ia U TUAPOKCH/A aTFOMUHUSI.

Keneso: nmonoxenue B Ilepuoguueckor cucteme XUMUUECKUX 371eMeHTOB /1.
N. MeHpeneeBa, CTpoeHHe aTOMa, HaXOKeHue B ripupoze. Pusnyeckre U XuMUyecKre
CBoOMCTBa kesie3a. OKcuibl, TUAPOKCUABI U cosu xene3a (II) u »kenesa (I11), ux cocras,
CBOWCTBA U MOJIyYeHHUe.

Xumuueckutl 3KcnepumeHm:



03HaKOMJIeHHe C 00pa3iiaMy MeTaJlJIOB U CIIJIaBOB, WX (PU3MUeCKMMU CBONCTBaMH,
M3ydeHre pe3y/IbTaTOB KOPPO3WU METa/I/IOB (BO3MOYKHO UCIIO/Ib30BaHUE
BHZIeOMaTepUasioB), 0COOEHHOCTel B3aUMO/IeHCTBUSI OKCH/Ia KasbLivsl M HaTpUs C BOJOU
(BO3MOXKHO KCIT0/Ib30BaHKeE BH/ieOMaTepUasoB), MCC/IeJOBaHUe CBOMCTB >KECTKOM BO/bI,
TrpoLjecca ropeHusi >kesie3a B KUCI0po/ie (BO3MOXKHO MCIT0/Ib30BaHKe BUeoMaTeprasos),
MPU3HAKOB MPOTeKaHUsi KaueCTBEHHBIX PeaKLMii Ha MOHbI: MarHusl, KajabLus, aTFOMUAHUS,
1[MHKa, kene3a (I1) u »kene3a (III), meau (II), HaGnroeHMe U OTMICaHKe TIPOIECCOB
OKpalllMBaHUs T/laMeHU MOHAMU HaTpusl, Kalus U Kasblusi (BO3MOKHO HCIT0/Ib30BaHKe
BH/leOMaTepUasoB), ucciefoBaHre aM(pOTepHbIX CBOMCTB TUAPOKCH/A aFOMUHUS U
T'UIPOKCH/IA [IUHKA, pellleHre SKCIepUMeHTabHbBIX 3a/iau 110 TeMe «BakHeli1e MeTasibl
U UX COeTUHEHUSI».

XuMusA U OKpPYy’Kawliiasa cpeja

BelllecTBa 1 MaTepuasbl B IOBCeJHEBHOM >XU3HU YesioBeKa. besomnacHoe
MCTI0/Ib30BaHye BelleCTB U XUMUUeCKUX peakivii B ObITy. [lepBasi momolih rpu
XUMHUUECKUX 0)KOrax U OTpaB/IeHUsIX.

XuMuryeckoe 3arpsisHeHUe OKpYsKatolleil cpefibl (TpefesibHasi A0y CThMast
KOHLIeHTpaL[usl BelllecTs, Aanee — [11K). Ponb XuMuu B peliieHUH 5KOJI0TMuecKux
npobsiem.

Xumuueckuil 3KcnepumeHm:

n3ydeHre 0Opa3L[0B MaTepuasioB (CTEK/IO, CIiJIaBbl METaJIIOB, MOJIMMepHbIe
MaTrepHuaJbl).

MescnpeomemHble ces3u

Peanu3atiyisi Me>XIipeIMeTHBIX CBsi3eld TIPU M3YUeHUU XUMUU B 9 Kilacce
OCYIIIeCTB/ISIETCS uepe3 UCIO/Ib30BaHWe KaK OOIINX eCcTeCTBeHHO-HayYHbIX TTOHITUM, TaK U
TIOHSITUM, SIBJISTFOIIIMXCSI CUCTEMHBIMH [IJ1S1 OT/e/IbHBIX TTPeIMETOB eCTeCTBeHHO-HayYHOT O
L[UK/Ia.

OO611e ecTecTBeHHO-HayUHbIe MOHSATHS: HAyYHbIN (DaKT, TUTIOTe3a, 3aKOH, Teopus,
aHa/In3, CUHTe3, KJIacCU(UKaLUsl, IepUOJUUHOCTb, HAOMI0IeHre, IKCTIepUMEHT,
Mo/leTMpOBaHue, U3MepeHue, MOJie/ib, siBJieHre, TTapHUKOBLIN 3(DeKT, TeXHOI0Tus,
MaTepHasbl.

dusuKa: MaTepusi, aTOM, 3JIeKTPOH, TIPOTOH, HEUTPOH, UOH, HYK/U/I, U30TOIIbI,
Pa/IM0AaKTUBHOCTb, MOJIEKYJIa, 3/IeKTPUUECKUM 3apsi]], MPOBOJHUKH, TIOIYTIPOBOJHUKHY,
AV2/IeKTPUKH, (OTO3/IeMEHT, Bell[eCTBO, Te0, 00bEM, arperaTHoe COCTOsIHUE BellecTBa,
ras, pacTBOp, paCTBOPMMOCTb, KpHUCTa/I/TUUeCKasi peliéTKa, CrijiaBbl, Gu3nyecKue
Be/TMUMHBI, eZIMHULIBI U3MepeHHsl, KOCMUUeCKoe TIPOCTPAaHCTBO, TI/IaHeThI, 3BE3/Ibl,
CouHige.

Buosorus: poTocuHTes, AbIxaHue, brocdepa, IKOCKUCTeMa, MUHepaTbHbIe
yI00peHusi, MUKPO3/IeMeHTbI, MaKpPO3/IeMeHThI, TTUTaTe/IbHbIe BelllecTBa.

['eorpadms: atmocdepa, ruppocdepa, MUHepasbl, FTOPHbIE MOPO/bI, TOIE3HbIE
MCKOMaeMble, TOTUIMBO, BOJJHbIE PECYpPChI.






TEMATHUYECKOE IVNIAHUPOBAHUE

9 KJ/TIACC
Ne HanmeHoBaHuMe pa3nenoB n TeM NnporpamMmmbl KonnyecTtBo 4Yacos 3J'IeKTpOHHbIe (LI,VI(ppOBbIe)
n/n Bcer | KoHTponbHbIe | [pakTudeckne obpasoBaTesibHblE pecypchl
o} paboThl paboThl
Pa3zpen 1. BewecTBO U XMMUUYECKUe peakLum
1.1 NoBTOpeHune n yrnybneHme 3HaHMN OCHOBHbIX 5 1 [[Bubnnoteka LLOK
pa3aesioB Kypca 8 knacca https://m.edsoo.ru/7f41a636]]
1.2 |OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKNX peaKkLni 4 [[BunbnnoTteka LOK
https://m.edsoo.ru/7f41a636]]
1.3 [DnekTponuTtuydeckas gmccoymaumns. XmuMmnyeckme 8 1 1 [[BubnnoTeka LLOK
peakuunn B pacTBopax https://m.edsoo.ru/7f41a636]]
nobaBnTb CTPOKY
NToro no pasaeny | 17 |
Pa3zpen 2. HeMmeTannbl U UX coeaUHEeHUSs
2.1 |O6was XxapaKTepucTmKa XMMnN4eCcKnx 3J;1IeMeHTOB 4 1 [[BubnunoTteka LLJOK
VIIA-rpynnel. FanoreHsbl https://m.edsoo.ru/7f41a636]]
2.2 |Obuwas XxapaKTepucTnka XMMM4YeCKnx 3J1IEMEHTOB 6 [[BunbnnoTteka LOK
VIA-rpynnbl. Cepa 1 eé coeguHeHus https://m.edsoo.ru/7f41a636]]
2.3 |06was XxapaKTepucTmkKa XMMnN4eCcKnx 3J;1IeMeHTOB 7 1 [[BubnnoTeka LLOK
VA-rpynnsbl. A30T, pocdop U nx coeguHeHns https://m.edsoo.ru/7f41a636]]
2.4 |Obuwas XxapaKTepUCTUKa XMMNUYECKNX 3JIEMEHTOB 8 1 2 [[BubnnoTeka LLOK
IVA-rpynnbl. Yrnepon v KpeMHUN N X Coe JUHEeHns https://m.edsoo.ru/7f41a636]]
Ho6aBnTb CTPOKY
NToro no pasgeny | 25 |
Paspen 3. Metannbl n X coeamHeHus
3.1 |O6wme cBONCTBA METaJJ10B 4 [[Bubnmnoteka LUOK
https://m.edsoo.ru/7f41a636]]
3.2 BaxHenwmne MmeTasifibl U UX coeaNHEeHNns 16 1 2 [[BubnnoTeka LLOK
https://m.edsoo.ru/7f41a6361]]




Ne

HanmeHoBaHMe pa3nesnioB 1 TEM NPOrpaMMmbl

KonnyecTtBo 4YacoB

INeKTpoHHble (LndpoBLIE)

n/n Bcer | KoHTponbHbIe | [TpakTudeckne obpasoBaTesibHble PecypChl
o paboThl paboThl
No6aBnTb CTPOKY
NToro no pasgeny | 20 |
Paspen 4. XuMua 1 oKpy>XatoLiaa cpepa
4.1 BewecTBa 1N MaTepuasbl B XXNU3HW Yesl0BEKa 3 [[BubnnoTeka LLOK
https://m.edsoo.ru/7f41a636]]
NToro no pasgeny 3
Pe3epBHOe BpemMA 3 [[Bubnnoteka LOK
https://m.edsoo.ru/7f41a636]]
OBLLEE KOJIMYECTBO HYACOB MO MNMPOrPAMME 68 4 7
IIOYPOUYHOE IVNIAHUPOBAHMUE 9 K/IACC
No Tema ypoka Konn4yecTBo 4Yacos DaTta INEeKTPOHHbIE LUNppOBLIE
n/n Bcer | KOHTpOnbHbI [[TpakTuyeckn | N3yHeHun obpasoBaTesibHblE PECYPChI
o e paboThl e paboThl A
1 [[Mepunoonyecknin 3akoH. Nepunogn4eckasa cnctema 1 [[Bubnnoteka LOK
XnMmmyeckmx sanemeHTtoB . N. MeHgeneesall https://m.edsoo.ru/00adb59e
11
2 [[3akoHOMEepHOCTN B N3MEHEHNN CBONCTB 1 [[BubnnoTteka LOK
XUMNYECKNX NIEMEHTOB NEPBbLIX TPEX nepunonos]] https://m.edsoo.ru/00adb6b
61]
3 [[Knaccngpumkaumsa n HoMeHkKnaTypa 1 [[Bubnunoteka LLIOK
HeopraHn4yeckmnx sewecTs]] https://m.edsoo.ru/00adb7e2
1]
4  [[Bungbl XuMmM4eckom CBsA3N N TUMbI 1 [[Bubnnoteka LOK
KPUCTaININ4EeCKUX peLlléTok]] https://m.edsoo.ru/00adbac6
11
5 |[[KoHTponbHasa paboTa Nel no Teme «loBTopeHne n| 1 1 [[1]
yrnybneHune 3HaHUM OCHOBHbIX pa3aenioB Kypca 8




No Tema ypoka Konn4yecTBo 4Yacos DaTta INEeKTPOHHbIE LUNpPOBLIE
n/n Bcer | KOHTpObHbI [[TpakTuyeckn | U3yHeHun obpasoBaTesibHble PeCYpChl
o] e paboThl e paboThl A
KNlacca»]]

6 |[[Knaccndunkaumsa XmMMmMyYeckux peakuuni rno 1 [[Bubnmnoteka LUOK

pas3/INYHbIM NMpu3Hakam]] https://m.edsoo.ru/00adbcb0
1]

7 |[[MoHATME O CKOPOCTU XMMUYECKOW peaKkuunn. 1 [[BubnnoTteka LOK
MOHATVE O rOMOreHHbIX N reTeporeHHbIX https://m.edsoo.ru/00adbe9a
peakuusx]] 1]

8 |[[MoHATMe 0 XuMn4yeckom paBHoBecun. PakTopsl, 1 [[Bubnnoteka LLOK
B/INAIOLWLME Ha CKOPOCTb XMMUYECKON peakLnun v https://m.edsoo.ru/00adc28c
MOJIOXKEHMNE XMMUNYECKOro pasHoBecus]] 1

9 |[[OKncnnTenbHO-BOCCTAaHOBUTESbHbIE peakunn]] 1 [[BubnnoTteka LOK

https://m.edsoo.ru/00adcade
11
10 [[Teopunsa aNeKTPONNTUYECKON ANCCOLNALNN. 1 [[Bubnmnoteka LUOK
CunbHble n cnabble 3n1eKTponnThbi]] https://m.edsoo.ru/00adcd68
1]
11 [[MoHHbIe ypaBHeHUA peakuunin]] 1 [[Bubnmnoteka LUOK
https://m.edsoo.ru/00add44
81]

12 [[XnMunyeckme cBOMCTBA KUCJIOT N OCHOBAHUI B 1 [[BubnnoTteka LOK
cBeTe npeacTaBieHnn 06 3/1eKTPoITUYECKON https://m.edsoo.ru/00add5d
anccounaumnn]] 81]

13 [[[XnMnyeckne cBONCTBA COJIeN B CBeTe 1 [[BubnnoTteka LOK
npeacTtaBseHnn 06 3N1eKTPONTUYHECKON https://m.edsoo.ru/00add8b
nnccouvaumnl] 2]]

14 [[MoHaTue o rugponmse conenl] 1 [[BubnnoTteka LOK

https://m.edsoo.ru/00add9d
41]
15 [[[O60bweHne n cuctemaTmnlaunsa 3HaHnnl] 1 [[Bubnnoteka LOK

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




Ne Tema ypoka KonnyecTBo 4Yacos DaTta DNeKTPOoHHbIe LNPpOBLIE
n/n Bcer | KOHTpObHbI [[TpakTuyeckn | U3yHeHun obpasoBaTesibHble PeCYpChl
o e paboThl e paboThl A
2]1
16 ([[MpakTunyeckasa pabota Ne 1. «PewieHne 1 1 [[Bubnnoteka LLOK
dKCNepMMeHTasbHbIX 3aga4»]] https://m.edsoo.ru/00addbfa
11
17 [[KoHTponbHasa paboTa Ne2 no teme 1 1 [[Bubnnoteka LLOK
«INEKTpOoNNTNYECKasa guccounayna. Xmmmnyeckmne https://m.edsoo.ru/00addecO
peakuumn B pacTeopax»]] 11
18 [[Obuwas xapakTepucTukKa rasoreHoB. Xummnyeckmne | 1 [[Bubnnoteka LLOK
CBOWCTBa Ha npumMmepe xnopall https://m.edsoo.ru/00addfe2
1]
19 [[XnopoBopopon. ConsaHasa KUCNOTa, XUMNYECKMe 1 [[BubnnoTteka LOK
CBOWCTBa, Nosly4yeHue, npumeHeHunel]] https://m.edsoo.ru/00adel04
1]
20 [[MpakTu4eckas paboTa Ne 2 no Teme «llony4yeHune 1 1 [[Bubnmnoteka LUOK
COJIAHOW KNCNOTbI, U3y4YeHne eé€ CBONCTB»]] https://m.edsoo.ru/00ade348
11
21 |[[Bbl4ncCneHnsa No ypaBHEHUSAM XUMUNYECKUX 1 [[Bubnmnoteka LUOK
peakuunin, ecnm OANH U3 peareHToB AaH B n3bbiTke]l https://m.edsoo.ru/00ade488
11
22 [[O6bwas xapakTepucTuka anemeHToB VIA-rpynnbi]] | 1 [[Bubnnoteka LLOK
https://m.edsoo.ru/00ade64a
1]
23 [[AnnoTponHble Mogndpukauum cepbl. HaxoxageHne | 1 [[Bubnunoteka LLOK
cepbl N €€ coeanHeHUN B npupoge. XmnmMmmnyeckume https://m.edsoo.ru/00ade64a
CBOWCTBa cepbl]] 11
24 |[[CepoBOgopon, CTpOEHUE, husnyeckme u 1 [[Bubnunoteka LLOK
XnMmuyeckme ceoncrtaall https://m.edsoo.ru/00ade802
1]
25 [[Okcuabl cepbl. CepHasa KUCNOTa, PU3nN4eckue n 1 [[Bubnmnoteka LOK

XNMNYecKme CBONCTBA, NMpuMeHeHue]]

https://m.edsoo.ru/00adea28




No Tema ypoka Konn4yecTBo 4Yacos DaTta INEeKTPOHHbIE LUNpPOBLIE
n/n Bcer | KOHTpObHbI [[TpakTuyeckn | U3yHeHun obpasoBaTesibHble PeCYpChl
o} e paboThl e paboThl A
11

26 [[XnMunyeckme peakumm, nexkauime B OCHoBe 1 [[Bubnmnoteka LOK
NPOMbILWIEHHOIrO cnocoba Nosy4YeHns cepHom https://m.edsoo.ru/00adec8a
KUCNOTbl. XUMMNYECKOoe 3arpsa3HeHne oKpy>xatoLlien 11
cpenbl coeanHeHUAMU cepbl]]

27 |[[Bbl4McneHMe MaccoBOW 00N BbiXoAa NPOAYKTa 1 [[Bunbnnoteka LUOK
peakuunn]] https://m.edsoo.ru/00adec8a

11

28 [[Obwaga xapakTepucTuka aneMmeHToB VA-rpynnobl. 1 [[Bubnmnoteka LUOK
A30T, pacrnpocTpaHeHune B npupoae, pusndyeckme u https://m.edsoo.ru/00adeea6b
XnMmuyeckme ceoncTteall 11

29 [[AMMUMaK, ero pusnyeckme n xmMmmyeckme 1 [[BubnnoTteka LOK
CBOMNCTBA, NnoJsiy4yeHne n rnpmmeHeHmnel]] https://m.edsoo.ru/00adf004

1]

30 [[MpakTu4yeckasa paboTa Ne 3 no Teme «lonyvyeHune 1 1 [[BubnmnoTteka LLOK

aMMMaKa, n3y4yeHue ero CBOUCTB»]] https://m.edsoo.ru/00adf180
1]

31 [[[A30THasa KncnoTa, eé pusnyeckme n Xmmmnyeckmne 1 [[BubnnoTteka LOK

csoucTBall https://m.edsoo.ru/00adf306
1]

32 [[Mcnonb3oBaHME HUTPATOB M COMIEN aMMOHUSA B 1 [[Bubnmnoteka LOK
KayecTBe MUHepasbHbIX yoobpeHnin. Xummyeckoe https://m.edsoo.ru/00adf518
3arps3HeHne oKpy>xatoLwen cpeibl CoeANHEHUAMN 11
asoTall

33 |[[®octhop. Okempa hocdopa (V) n pocthopHas 1 [[Bubnnoteka LLOK
KUC0Ta, PU3NYECKMNE N XUMUYECKME CBONCTBA, https://m.edsoo.ru/00adf68a
nonyyenuel]] 11

34 [[Mcnonb3oBaHMe hocdhaToB B KayecTBe 1 [[Bubnnoteka LUOK

MUHepaNbHbIX yaobpeHnin. 3arpsa3HeHne
npupoaHown cpenbl pochaTamun]]

https://m.edsoo.ru/00adfc20
11




Ne Tema ypoka KonnyecTBo 4Yacos DaTta DNeKTPOoHHbIe LNPpOBLIE
n/n Bcer | KOHTpObHbI [[TpakTuyeckn | U3yHeHun obpasoBaTesibHble PeCYpChl
o e paboThl e paboThl A

35 ([[Yrnepoga, pacnpocTpaHeHne B Npupoae, 1 [[BubnunoTteka LLIOK

hunsmnyeckne n xmmmn4eckme ceonctaall https://m.edsoo.ru/00adfd9c
11

36 [[Okcuabl yrnepoaa, nx pusnyeckme n xmmmyeckme | 1 [[BubnnoTteka LOK
CBOMCTBA. IDKoJIornyeckmne npobaemsl, cBA3aHHbIE C https://m.edsoo.ru/00adfebe
okcugom yrnepoga (1V)1] 11

37 ([[[YronbHasa kucnota n eé conul] 1 [[BubnnoTteka LOK

https://m.edsoo.ru/00ae006c¢
1]

38 [[MpakTuyeckasa paboTta Ne 4 no Teme "MonyyeHne 1 1 [[Bubnunoteka LLOK
yrnekucnoro ra3sa. KayectBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapboHaT-noH"]] 11

39 |[[MepBOHaYanbHbie NOHATUS 06 OpraHNYeCcKnx 1 [[Bubnmnoteka LOK
BellecTBax Kak 0 coeguHeHusax yrnepognall https://m.edsoo.ru/00ae054e

11

40 [[[KpeMHun n ero coegnHeHuns]l 1 [[Bubnmnoteka LUOK
https://m.edsoo.ru/00ae080a
11

41 [[MpakTnyeckaa pabota Ne 5. PewneHne 1 1 [[Bubnnoteka LLOK
dKCNepMMeHTasNbHbIX 3a4a4 No TeMe «Ba)xHenwne https://m.edsoo.ru/00ae0bf2
HeMeTaJUUlbl N UX coeanHeHns»]] 1]

42 [[KoHTponbHaga paboTa Ne3 no Teme «BaxkHenwune 1 1 [[BubnmnoTteka LLOK
HeMeTasJibl U X coeanHeHunsa»]] https://m.edsoo.ru/00ae0el8

1]

43 [[[ObLwan xapakTePUCTUKA XUMNYECKUX DIEMEHTOB 1 [[Bunbnnoteka LUOK
— MeTannoB. MeTannnyeckas CBs3b U https://m.edsoo.ru/00ael03e
MeTaJI/ZInYyecKasa Kpuctassindeckasa peLlueTka. 1]
du3nyeckme CBOMCTBa MeTannos]]

44 [[XnMmn4yeckmne cBONCTBa MeTaJ1J10B. 1 [[BubnnoTteka LOK

INEKTPOXUMUNYECKUNIN PAL HANPSXKEHUN MeTasnoB]]

https://m.edsoo.ru/00aell56




Ne Tema ypoka KonnyecTBo 4Yacos DaTta DNeKTPOoHHbIe LNPpOBLIE
n/n Bcer | KOHTpObHbI [[TpakTuyeckn | U3yHeHun obpasoBaTesibHble PeCYpChl
o e paboThl e paboThl A
11
45 [[O6bwme crnocobbl nonyyeHnsa metannos. Cniasbl. 1 [[Bubnmnoteka LOK
BbluncneHmns no ypaBHEHUSM XUMNYECKUX peakLuui, https://m.edsoo.ru/00aell56
eC/In OAVH N3 peareHToB coaep>XuT npmmecu]] 11
46 [[MoHATMEe 0 Koppo3nm meTannos]] 1 [[Bubnnoteka LLOK
https://m.edsoo.ru/00ael278
11
47 [[WLenovyHble meTannbi]] 1 [[BubnnoTteka LOK
https://m.edsoo.ru/00ael4b?2
11
48 [[[OKcuAabl U rmgpoKkcnabl HaTpUAa N Kanus]] 1 [[BubnnoTteka LOK
https://m.edsoo.ru/00ael4b?2
11
49 [[lLleno4yHO3eMeNbHble MeTaJlfibl — KaJbLM n 1 [[Bubnmnoteka LUOK
MarHuin]] https://m.edsoo.ru/00ael5e8
1]
50 [[BakHenwne coeanHeHns Kanbumnsall 1 [[Bubnmnoteka LUOK
https://m.edsoo.ru/00ael5e8
1]
51 [[O6obLieHmne n cuctemaTmsaumsa 3HaHun]] 1 [[1]
52 |[[XKécTkocTb BOAbl 1 cnocobbl eé ycTpaHeHuns]] 1 [[Bubnnoteka LLOK
https://m.edsoo.ru/00ael886
11
53 |[[MpakTn4deckas paboTa Ne 6 Mo Teme "XKECTKOCTb 1 1 [[Bubnnoteka LLOK
BOObl N MeTOoAbl eé ycTpaHeHua"]] https://m.edsoo.ru/00aelae8
11
54 [[AntoMmunHnnl] 1 [[BubnnoTteka LOK
https://m.edsoo.ru/00aelc64
11
55 [[[AMGoTepHbIe CBOMCTBaA oKCcuaa 1 rmgpokcuaall 1 [[Bubnmnoteka LUOK




No Tema ypoka Konn4yecTBo 4Yacos DaTta INEeKTPOHHbIE LUNpPOBLIE
n/n Bcer | KoHTpobHbI [[TpakTudecku | U3yHEHN obpasoBaTesibHblE pecypChl
o e paboThl e paboThl A

https://m.edsoo.ru/00aelc64
11

56 |[[XKene30]] 1 [[Bubnnoteka LLOK
https://m.edsoo.ru/00aeld86
11

57 [[[Okcuabl, rmgpokcmabl 1 conm xenesa (ll) n 1 [[Bubnmnoteka LUOK
»xenesa (l11)]] https://m.edsoo.ru/00ae35e6

11

58 |[[[OBobweHne n cncteMaTnlayns 3HaHnn]] 1 [[1]

59 [[[MpakTu4eckas paboTa Ne 7. PelwweHue 1 1 [[Bubnmnoteka LUOK
3KCMepuMeHTasibHbIX 3a4a4 rno TeMe «Ba)kHenwune https://m.edsoo.ru/00ae3de8
MeTasl/ibl U UX coeaunHeHnsa»]] 11

60 |[[Bbl4McCieHns No ypaBHEHUSAM XUMUNYECKUNX 1 [[BubnnoTteka LOK
peakuun, ecam oguH U3 peareHToB AaH B n3bbiTke https://m.edsoo.ru/00ael750
NN COOAEPXUT NpuMecKn. BolyncneHmns maccoson 11
00Nn BbiIXo4a NpoAykKTa peakunmn]]

61 [[[OBobeHne n cncTteMaTnlayns 3HaHnn]] 1 [[1]

62 [[KoHTponbHasa paboTa Ned no Teme «BakHenwue 1 1 ([N
MeTasl/lbl U X coeguHeHnsa»]]

63 |[[BewecTBa n MmaTepuasibl B NOBCEAHEBHOMN XU3HN 1 [[BubnnoTteka LOK
yesnosekal] https://m.edsoo.ru/00ae3f50

11

64 [[Xumunyeckoe 3arpsasHeHmne okpyxatuen cpeabl]] 1 [[BubnnoTteka LLOK
https://m.edsoo.ru/00ae4270
11

65 [[[Ponb xumMunm B pelueHnmn skonormyeckmnx npobnem]]| 1 [[Bubnmnoteka LUOK
https://m.edsoo.ru/00ae4270
11

66 |[[Pe3epBHbIN ypok. O60bLieHne n cnctemaTmsayns 1 [[Bubnnoteka LLOK

3HaHuNn]|]

https://m.edsoo.ru/00ae0dOa




No Tema ypoka Konn4yecTBo 4Yacos DaTta INEeKTPOHHbIE LUNpPOBLIE
n/n Bcer | KOHTpObHbI [[TpakTuyeckn | U3yHeHun obpasoBaTesibHble PeCYpChl
o e paboThl e paboThl A
11
67 |[[Pe3epBHbIN ypok. O60bLieHne n cnctemaTmsayns 1 [[Bubnnoteka LLOK
3HaHUN]] https://m.edsoo.ru/00adb33c
11
68 |[[Pe3epBHbIN ypok. O60bLieHne n cnctemaTmsayns 1 [[Bubnnoteka LLOK
3HaHWNn]] https://m.edsoo.ru/00ad9cb?2
1]
OBLLEE KOJIMYECTBO HYACOB MO MNMPOIrPAMME 68 4 7

YUYEBHO-METOJNYECKOE OBECIIEYEHUWE OBPA30OBATEJ/IBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPUAJIBI AJIS1 YHEHUKA

» Xumust, 9 knacc/ I'abpuensaa O.C., OctpoymoB N.T'., Cnagkos C.A. AkipoHepHoe 00611ecTBO «M3maTenbcTBo «IIpocBelrieHre»

METOINYECKHWUE MATEPUAJIbBI AJId YUUTEJIA

YMK T'abpuensia OC
[ToypouHble pa3paboTKu
[MpakTryeckuie paboTEI
[TpoBepouHbie pabOTHI
KOHTpOJIbHbIE PaboThl



IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU UHTEPHET

KoHcTpykTop pabounx riporpamm
LIOK
HOC ®I'C «Mos mKo/a»



