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Pabouass mnporpamMma pa3paboTaHa C y4yeToM MOJYJ/sg «YpouHas
NesiTe/TbHOCTh», onrMcaHHoOro B Paboueii iporpamme Bocriutanus MAOY COL Ne
27, v ipefriosiaraeT ciaeAyolee:

— MaKCHMa/IbHOE  WCII0JIb30BaHWE  BOCTIMTATE/IbHBIX  BO3MOKHOCTEM
cofiepKaHUsI yueOHbIX TIpegMeTOB [yl (OpMUPOBaHUS Y  OOydaroImxcs
POCCHMCKUX TPAJUI[MOHHBIX JYXOBHO-HPAaBCTBEHHbIX U  COIIMOKYJIbTYPHBIX
[[eHHOCTel, POCCUMCKOTO HMCTOPUYECKOTO CO3HAHUS Ha OCHOBE HCTOPUYECKOTO
MPOCBellleHus]; TMOoAOOp COOTBETCTBYIOLLETO COJepXKaHHsl YPOKOB, 3aJjaHUi,
BCTIOMOTaTe/IbHbIX MaTePHUA/IOB, MPOOJIEMHBIX CUTYAIUi /1S 00CYK/1€HUIA;
- BK/IIOUEHHWE yuuTe/lsIMH B paboure TporpaMMbl MO yueOHBIM TpeiMeTam,
KypcaM, MOJYJ/sSIM 1[eJIeBbIX OPHUEHTHPOB pPe3y/IbTaTOB BOCIMTAHUS, UX YYET B
OTIpe/Ie/IeHUH BOCTIMTATEe/IbHBIX 3a/lau YPOKOB, 3aHSTHH;
— BK/IIOUEHWE YUWTEeIsIMA B pabourie MpOrpaMMbl  yueOHBIX IIPEJMETOB,
KypCOB, MOJY/Jel TeMaTHKd B COOTBETCTBMM C KaJIeHJApPHbIM IUJIAHOM
BOCITUTaTeIbHOU PabOoThI;
- BbIOOD METO/[0B, METOZMK, TEXHOJIOTWMH, OKAa3bIBAIOIIUX BOCIUTATETbHOE
BO3/IefiCTBHE Ha JINYHOCTh B COOTBETCTBUU C BOCIIUTATEIbHBIM U/IEAJIOM, I1eJTbI0 U
3a/lauaMd  BOCIIATAHMS, IIeJIeBbIMA OpPHUEHTHPAaMM Ppe3y/bTaTOB BOCIHUTAHUS;
peanu3alyio MPUOPUTETA BOCTIUTAHUS B YUeOHOH /1esITe/TbHOCTH;
— TIpUBJ/ieUeHHe BHUMaHUs OOydarommMxcsi K  LIEHHOCTHOMY — acCITeKTy
M3yuaeMbIX Ha YpOKax TMpeJMEeTOB, SIBJIeHUd W COOBbITUN, WHUI[UMPOBAHUE
00CY)X/IeHUH, BBbICKA3bIBAHUM CBOEr0 MHEHHS, BbLIDAOOTKH CBOEro JTMYHOCTHOTO
OTHOIIIEHUsI K U3yYaeMbIM COOBITUSIM, SIBJIEHUSIM, JTUI[AM;
- MIpYMEeHeHHe MHTePAaKTUBHBIX (popM yueOHOM pabOThl - MHTE/IIEKTYalbHbIX,
CTUMYJIMPYIOIIMX TO3HABATe/IbHYI0 MOTHMBALIMIO, UTPOBBIX METOMMK, AMCKYCCHH,
JAIOIUX BO3MOXXHOCTh TPUOOPECTH OMBIT BeIEHUS] KOHCTPYKTUBHOTO [UAJIOra;
TPYIINOBOI pabOThl, KOTOPasi yUUT CTPOMTh OTHOILIEHHS U [IeMCTBOBATh B KOMaH/Ie,
CMOCOOCTBYET pa3BUTHIO KPUTHUECKOTO MBIILIJIEHHST;
— noOyxaeHre o00yuaroluxcst Cco0/r0jaTh HOPMBI TTOBEJIeHHs, TTpaBH/IA
00IIIeHUs] CO CBePCTHUKAMU U MeJarOrnyeCKUMU PaOOTHUKaMH, COOTBETCTBYHOIIIVE
yKnagy o0ieoOpa3oBaTelbHOM OpraHM3ald, YCTAaHOBJEHHE W TOAJEPXKKY
nobposkenarenbHOM aTMOCdeph;
— OpraHu3al[Mil0 HACTAaBHUUECTBA MOTHMBHUPOBAHHBIX W  3PY/JUPOBAHHbBIX
00yyaroIUxcst HaJl HeYyCreBaroIMMU OJHOK/IAaCCHUKAMHU, B TOM YHCJ/Ie C 0COObIMU
oOpa3oBaTe/lbHBIMA ~ [MOTPEOHOCTSIMM,  JaroIero  oOydJaroluMCsI  COI[A/IbHO
3HAUMMBIH OMBIT COTPYJHUUECTBA U B3aMHOM TIOMOIIH;
— WHULIMUPOBaHWE U  TIOAJEP)KKY  WCCIe[0BaTe/NbCKONW  eATeIbHOCTH
00yyJaroImxcsl, TVIaHUPOBaHKE U BBITTO/THEHUE WH/IVBUYaTbHBIX U
TPYIIIOBBIX TPOEKTOB BOCIIMUTATETbHOM HAIPaB/IeHHOCTH.

[Tpy TIaHUPOBAHUM COZIEPXKAHMST YPOKA YUHUTE/b YUUTHIBAET (heiepabHbIN
KaJleH/IapHBIN T/IaH BOCIUTATe/TbHOU PabOTHI.



COJEP)XAHUME YYEBHOI'O ITPEJIMETA

8 KJIACC

ITepBoHauya/bHbIEe XUMHUYECKHE MOHATHS

IIpegver xvmun. Poslb XUMHUM B JKU3HU 4YesiOBeKa. XUMHUS B CUCTeMe HayK. Tena u
BemjectBa. Pu3nueckue CBOICTBAa BeleCTB. ArperatHoe COCTOsiHMe BelecTB. [loHsaTHe o
MeTO/ax MMo3HaHUs B XUMUU. UncThie BelljecTBa U cMecd. CriocoObl pa3/iesieHusi CMecei.

ATOMBI U MOJEKy/Ibl. XuMHUeckue 37eMeHTbl. CUMBO/BI XUMUUYECKUX 37€MeHTOB.
[TpocThie U C/I0XKHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHue.

Xumnueckasi ¢opmysa. BaneHTHOCTP aTOMOB XWMHYeCKUX 3/1eMEHTOB. 3aKOH
TIOCTOSTHCTBA COCTaBa BellecTB. OTHOCUTe/IbHAsA aTOMHasi Macca. OTHOCUTe/TbHasi MOJIeKY IsIpHast
Macca. MaccoBas [j0/151 XMMUUeCKOro 3/leMeHTa B COeIMHeHUH.

KonuuectBo BeriectBa. Mosib. MosisipHasg Macca. B3auMOCBsI3b KOJIMUECTBa, MacChbl U
yKc/a CTPYKTYPHBIX e[JMHUL] BelllecTBa. PacuéTsl o ¢popmynaM XUMHAYECKUX COeIMHEeHUH.

dusnyeckue U XMMUUECKWE sIB/IeHUSl. XHWMHUUecKas peaklusi U eé MNpu3Haku. 3aKOH
COXpaHeHMsI MacChl BellleCTB. XUMUUecKre ypaBHeHusl. Kiaccruukaiusi XMMUUeCKUX peakivi
(coemuHeHusI, pa3I0XKeHUs], 3aMell[eHus,, 00MeHa).

Xumuueckuii 3kcnepumeHm:

3HAaKOMCTBO C XMMWYECKOUW TOCYZOH, TpaBuiaMu paboThl B 1abopaTopyu U MpUEMaMu
obpairieHus ¢ jabopaTopHbIM 000pY/[0OBaHMEM, H3yUyeHHe W OIMUCaHUe (PU3HUECKUX CBOWCTB
00pa3iioB HeopraHMUeCKUX BelecTB, Hab/oeHre hu3ndecKux (T1aB/ieHde BOCKa, TasiHUe JIb/a,
pacTupaHue caxapa B CTyIKe, KUIleHHUe U KOH/eHCallysl BOJbl) U XUMHUUeCKUX (ropeHue CBeuH,
TIPOKA/IMBaHKe MeJHOM IPOBOJIOKH, B3aMMO/EHCTBHE Mejla C KUCIOTOM) sIBJIeHWH, HaO/IoieHe
M ONMcaHWe TIPDU3HAKOB TIPOTeKaHWsI XMMHUYeCKUX peakluil (pa3/iokeHWe caxapa,
B3aMIMO/IEMICTBHE CEPHOM KMCJIOTHI C XJIOpUI0M bapus, pa3ioxkeHue rufipokcuzaa menu (11) mpu
HarpeBaHWH, B3aUMO/leiiCTBHe ejesa € pactBopoM cosu Meau (II), usyuenue crocoboB
pasfiesieHusi CMeceil: C TIOMOLbI0 MarHuTa, (UIbTPOBaHWe, BbIMapUBaHUe, AUCTUJUISLIUS,
xpoMatorpadusi, TpOBeJeHWe OUMCTKM TIOBapeHHOW CO/MM, HaO/IofleHre W OINMCAHUe
pe3yJ/IbTaTOB TPOBE/IeHUsI OIbITa, WIIHOCTPUPYIOIIEr0 3aKOH COXPaHeHUsl MacChl, CO3ZaHue
Mozesield MosieKy1 (11apOCTepP>KHEBBIX ).

Ba)kHeililue npeAcTaBUTe/ M HEOPraHUYeCKHX BellecTB

Bo3ayx — cmech ra3zoB. CocraB Bo3gyxa. Kucnopog — s/ieMeHT U MPOCTOe BelecTBO.
HaxoxeHre Kuciopoja B ripupoje, pusnueckre U XUMUUeCKre CBOWMCTBA (peakLdy TOpeHus).
Okcugpl. TlpumeHenue kuciopoga. CriocoObl TonyueHUsi KHUCIOpoja B Jabopatopuut |
NpoMblIiieHHOCTH. KpyroBopoT kuciopoza B mpupoge. O30H — anioTpornHas mMoAuduKalys
KHC/I0pOJa.

TerioBo 5(PQeKT XUMUUECKOW peaklUh, TePMOXUMHUUeCKWe ypaBHEHWUs, 35K30- U
3H/I0TepMUUECKHe peaklyd. TOIMIMBO: Yroib W MeTaH. 3arpsi3HeHHe BO3/yxa, YCUJIeHHe
NapHUKOBOrO 3¢ deKTa, pa3pylieHre 030HOBOTO CJIOS.

Bomopon — »sneMeHT W TpocToe BelljecTBO. Haxosk[eHuWe BOZOPOAAa B TIPUPOJE,
(hu3nyeckre ¥ XUMHUECKHe CBOMCTBA, PUMeHeHHe, ClIoCo0bI TIoTyueHrst. KUC/IOThI U COMH.

MonsipHblii 005EM ra30B. PacuéThl 1o XUMUUECKUM YPaBHEHUSIM.

@dusnueckue cBoycTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacelnenHele u
HeHachlll[eHHbIe PacTBOphL. PacTBopuMMOCThL BelllecTB B Bofie. MaccoBasi 10/l BelljeCTBa B
pacTtBope. XuMu4eckue CBOMCTBa BOAbl. OcHOBaHuA. Posb pacTBOPOB B MPUPOJE U B XKU3HU
yesioBeka. KpyroBopoT Bojbl B TipuUpoje. 3arpsi3HeHWe MPUPOJAHBIX BojA. OxpaHa M OYMCTKA
TIPUPOJHBIX BOJ,.

Knaccudukarnusi HeopraHuueckux coeguHeHud. Oxcuzbl. Kraccudukaiys OKCHIOB:
coneobOpasymoire (OCHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Heconeobpa3yroiue. HomeHkaTypa
OKCH/I0B. PU3nUecKre U XMMHUYeCcKHe CBOWCTBA OKCH/OB. [TomyyeHre OKCH/IOB.
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OcHoBanud. Kraccudukaiysi oCHOBaHMW: LENIOYM Y HepacTBOPUMMbBbIE OCHOBaHUSI.
Homenknatypa ocHoBaHui. ®Pu3nueckue U XUMHUYECKHWe CBOWCTBa OCHOBaHWU. [lonmyueHue
OCHOBaHHH.

Kucnotsl. Knaccudukauys kucinot. HomeHknatypa KuciaoT. ®usnueckie U XUMHUUeCcKUe
cBolicTBa KMC/OT. Psajy aktuBHOCTU MeTa/iioB H. H. BekeroBa. [TonyueHue KUC/IOT.

Comu. Homenksatypa cosei. @u3nueckue U XMMUYeCKHe CBOUCTBa cosield. [losmyueHue
coJiei.

'eneTnyeckasi CBA3b MeXKJy KaCCaMu HEOPraHWYeCKUX COeJUHEeHUM.

XumuuecKuti 3KcnepumeHm:

KayeCTBeHHOe OTpeZie/ieHre COfiepKaHusl KMC/IOpo/ia B BO3/yXe, TIo/TyueHre, cobupaHue,
pacrio3HaBaHWe W W3yueHHWe CBOMCTB KHMCJIOPOJa, Hab/ofieHre B3aUMO/IeHCTBUS BeIeCTB C
KHMC/IOPOZIOM U yCJIOBUSI BO3HUKHOBEHHUS W TpeKpallleHusi ropeHusi (roxkapa), 03HaKOMJIeHUe C
oOpa3llaMyd OKCHJIOB U ONKCaHWe WX CBOWCTB, IoOJiyueHHe, coOupaHue, paclio3HaBaHUe U
M3yueHHe CBOMCTB BOAOpoAa (ropeHue), B3auMoJeucTBHe Bogopoaa c okcugom menu (II)
(BO3MO>KHO MCITI0/Tb30BaHUEe BHZeOMaTepHUasioB), HabmogeHrne 00pa3ijoB BelleCTB KOJTUYeCTBOM
1 mosb, uccefoBaHue 0COOEHHOCTeH pacTBOpPEHHsI BELeCTB C Pa3/IMUHON PaCTBOPUMOCTHIO,
TIPUTOTOB/IEHHWE PacTBOPOB C OIpe/le/IEHHOM MacCOBOM Jiojiell pacTBOPEHHOrO BelleCTBa,
B3aMMOJIEMCTBHE BOZAbl C MeTa//laMd (HaTpueM W KajblyeM) (BO3MOXHO WCIIO/Ib30BaHUe
BUZIeOMaTepUasoB), UCC/iefloBaHUe 00pa3lioB HEOPraHWYeCKUX BeIeCTB pa3/MUHBIX K/IacCOB,
HaOJ/TIIoZIeHe M3MEHEeHHMs] OKPacKW WHAWKATOPOB B pacTBOpax KWUC/IOT U IIe/iouel, u3yuyeHue
B3auMoziecTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KMCJIOT C MeTajl/laMu,
peakLMii HeWTpanu3alyd, T0JlydeHue HepacCTBOPUMbBIX OCHOBAHUM, BbITECHEHUWE OJHOr0
MeTasijia [pyruM U3 pacTBOpa COJIM, pellleHre SKCIepUMeHTa/IbHbIX 33/jau 1o TeMe «BakHel1ne
KJIaCCbl HEOPraHUUeCKUX COeJUHEHU».

ITepuoguueckni 3akoH u I[lepuognuecKkas cucreMa XMMU4YecKux 3jieMmeHToB 1. .
MenpeneeBa. CTpoenre aToM0OB. XuMHuecKas CBfA3b. OKHC/INTE/TbHO-BOCCTAHOBUTE/IbHbIE
peakiuu

[TepBble MOMBITKA KaacCU(UKALMM XUMHUUYECKUX 3jeMeHTOB. [loHATWe o Trpymmax
CXOZHBIX 3/1eMeHTOB (I1leJIOUHbIe U I1je/IoUHO3eMe/IbHble MeTasl/ibl, TajoreHbl, MHEPTHBIE ra3bl).
OneMeHTHI, KOTOpbIe 00pa3ytoT aMboTepHbIe OKCH/bI U TUIPOKCU/IBI.

[Mepuoguueckuii 3akoH. [lepuogvueckasi cucTeMa XWMUYecKux 3nemeHToB [ W.
MenpeneeBa. KopoTkonepuogHasi W JauHHONepuoAHass (opwmbel Ileproguueckod cUCTeMbl
xummuueckux snemeHToB [I. W. MenpeneeBa. Ilepuoabl u rpymnnbl. PU3NUECKUd CMBIC
MOPSIZIKOBOTO HOMepa, HOMEPOB Tepro/ia U IPYIIIbI 3/IeMeHTa.

Ctpoenune aromoB. CocraB aroMHbIX sfgep. HM3orombl. OsekTpoHbl. CTpoeHue
3/IEKTPOHHBIX 000/10UeK aTOMOB TepBbIX 20 XUMHUUeCKUX 37ieMeHTOB [leprouueckoi CUCTeMbl
. W. MengeneeBa. XapakTepuUCTHKa XWUMHYECKOrO 3JIeMeHTa II0 ero II0JIOKEeHUI0 B
[Tepuoanueckoii cucteme [. 1. MeHzeneeBa.

3aKOHOMEpPHOCTH M3MeHeHMs paJiiyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, MeTa/UTMUueCKUX
Y HeMeTa/UTMueCKUX CBOMCTB I10 TPyIINaM U Tepuo/iaM.

3HaueHue [leprognueckoro 3akoHa v [lepromyeckor CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JI71s1 pa3BUTHSI HayKU U NpakTUKu. [1. 1. MeH/jeneeB — yuéHbI U IPaK/JaHHH.

XvMHUueckasi  CBSi3b. KoBanentHas  (mosisspHass ¥ HeMoJisIpHast) CBSI3b.
O/1eKTPOOTpHLIaTeTbHOCTh XUMUUECKUX 3/1eMeHTOB. VIOHHasi CBsi3b.

Crenenb  okucneHus. OKHUC/IATe/bHO--BOCCTAHOBUTE/IbHBIE — peakuuu. [Ipoweccer
OKHCJIeHUs ¥ BOCCTaHOB/IeHUs. OKUC/IUTENN ¥ BOCCTaHOBUTEIH.

Xumuueckuii 3kcnepumeHm:

n3yueHue 00Opa3liOB BeleCTB MeTa/yIOB U HeMeTa/UIOB, B3aUMO/IeHiCTBUe THAPOKCH/A
LIMHKa C pacTBOpaMU KHUCJIOT W 1le/ioueid, MpOBeJieHre OMbITOB, WLTHOCTPUPYIOIIUX MPUMeEphI
OKHCJTUTeTbHO-BOCCTAHOBUTE/IbHBIX peakluil (ropeHue, peakliy pas3/ioxKeHus, COeJMHEHNS).
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Mescnpedomemmuble ces3u

Peanu3anysi MeXXripeAMeTHBIX CBsi3el TIPU M3yUeHUU XMMUU B 8 Kjacce OCYILeCTB/ISIeTCS
yepe3 UCIO/Mb30BaHWE KaK OOIL[UX eCTeCTBeHHO--HayUHBIX TOHSATUM, TaK U TIOHSATHH,
SIBJISIFOLLIUXCSI CUCTEMHBIMHU /151 OT/Ie/IbHBIX [TPeMETOB eCTeCTBEHHO--HayUHOT0 1[UKJIa.

OO1e ecTecTBEHHO--HAayuHble TIOHSTHS: Hay4HbIM (haKT, TMIOTe3a, TeOopHs, 3aKOH,
aHa/lM3,  CHWHTe3,  KjlaccU(bUKalusi,  TepUOAMYHOCTh,  HaO/Mo/eHWe,  SKCIEpUMEHT,
Mo/leTMpOBaHue, U3MepeHne, MO/Jellb, sIBJIeHHe.

®du3nKa: marepus, aTrOM, D3JIeEKTPOH, TIPOTOH, HEWTPOH, WOH, HYK/IWJ, W30TOIIbI,
PaJIM0aKTUBHOCTb, MOJIEKYJla, 3/eKTpPUUeCKUd 3apsifl, BelllecTBO, Teno, 00BEM, arperatHoe
COCTOsIHME Bell[eCTBa, ra3, (u3nueckue BeJUUYUHBbI, eUHULIbI U3MepeHHs, KOCMOC, TJIaHeThl,
3B€3/1b1, CosHIle.

buosnorusi: porocunTes, apixaHue, buocdepa.

leorpadus: armocdepa, rugpocdepa, MuHepasbl, TOPHble TIOPOJbI, I10JI€3HbIE
HCKOMaeMble, TOTVIUBO, BOJHbIE PeCypChI.

9 KJIACC

BeijecTBo M XMMHUYeCKas peakius

[Mepyuoanueckuii 3akoH. Ilepuoguueckas cuUcTeMa XUMHUYecKux a3yeMmeHToB [. W.
MengeneeBa. CTpoeHrMe aTOMOB. 3aKOHOMEDHOCTM B W3MEHEHWM CBOMCTB XHWMHUUECKUX
3/IeMEeHTOB TIePBbIX TPEX TMEepHO/OB, Kajus, KajabLUusi M UX COeAUHEHWN B COOTBETCTBUMU C
TM0JI0’KeHWeM 3/1eMeHTOB B [lepuonueckol cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHure BelecTBa: BUAbl XUMHUUECKON CBSI3U. THUIbI KPUCTa//IMYECKUX PEIIETOK,
3aBMCMMOCTh CBOWCTB Bell[eCTBA OT THUIA KPUCTA//IMYECKOW peIIeTKH U BUJA XUMHUYECKOU
CBSI3U.

Knaccudukaiys ¥ HOMeHK/IaTypa HeOpraHW4eCKUX BelleCcTB. XUMHUeCKHe CBOMCTBa
BeI|eCTB, OTHOCSILIMXCS K Pa3/IMUHBIM KjlaccaM HEeOpPraHWYecKuxX COeJUHEeHWM, TeHeThyeckKas
CBSI3b HEOPTraHWYEeCKUX BeleCTB.

Knaccudukauys XuMAuecKrUX peakiyil 10 pa3/MuHbIM MpU3HaKaM (10 UKCIy U COCTaBy
YY4aCTBYHOIIMX B peaklMyd BelleCcTB, IO TerjoBoMy 3(dQeKTy, Mo H3MeHEeHUIO CTeleHen
OKHCJIEHWsS] XUMHUECKUX 3JIeMEHTOB, 10 00paTUMOCTH, MO yYaCTUIO KaTaiu3atopa). JK30- U
SHZ0TepMUYECKUe peaKLiui, TepMOXUMHYeCKre ypaBHEHUSI.

[ToHsATHE O CKOPOCTH XMMWYeCKOlW peakiuu. [ToHsTHE 00 0OpaTMMBbIX U HEOOpaTUMBIX
XUMHUYECKUX peaklusix. [IoHSTMe O TOMOTreHHBbIX W TreTeporeHHbIX peakiusx. [loHsTHe O
Kartamuse. [loHsTMe O XUMHUeCKOM paBHOBecHU. DPakKTOpbl, BUSIOIIME HAa CKOPOCThb
XUMHUYECKOW peakLvy U TI0/I0)KeHWe XUMMHUYeCKOT0 paBHOBECHSI.

OKUC/INTEe/TbHO-BOCCTAaHOBUTE/IbHBIE PeaKIMM, 3JIeKTPOHHBIM 0OaaHC OKHC/TUTeTbHO-
BOCCTaHOBUTE/bHOM peakluu. CocTaB/ieHWe YpaBHEHUM OKHC/IUTEeTbHO--BOCCTAHOBUTEBHBIX
peakIuii C UCI0/Tb30BaHWeM MeTo/la 3/IeKTPOHHOTO OasiaHca.

Teopusi 3/1€KTPOUTUUECKON [TUCCOLMALMU. DJIeKTPOJIUTBI U HEJIeKTPOIUThl. KaThoHBI,
aHUOHbI. MexaHW3M [WCCOLMALIMA BeleCTB C pa3MUHbIMU BHUJAMU XUMUUECKOM CBSI3U.
Crenenb auccoruaiu. CUbHBIE U C/labble 3/IeKTPOJIUTHL.

Peakiiuy MOHHOTO OOMeHa. Y CJIOBUS MPOTEKaHUs Peaki[iii MIOHHOTO 0OMeHa, TOJIHbIe U
COKpallléHHble WMOHHble ypaBHeHUsi peakuuil. CBOWCTBa KHC/IOT, OCHOBAaHWW U COJiell B CBeTe
Tpe/iCTaB/IeHNd 00 3JIeKTPOJIMTHUECKOW aAuccoiariui. KauecTBeHHBbIe peakllMd Ha HWOHBI.
[ToHsiTHe O TUPOJIM3€e COMeM.

Xumuueckuii 3kcnepumeHm:

03HAaKOMJIeHHe C MO/jle/IsIMA KPUCTA/I/TIMYeCKUX PelIETOK HeOpraHUueCKuX BeIecTB —
MeTa//IOB U HeMeTa/yIoB (rpaguta U anmasa), CJIOXKHBIX BelecTB (XJ0puja HaTpus),
WcCaeloBaHUe 3aBUCHMMOCTHM CKOPOCTHM XHWMUUECKOW peakl[id OT BO3JeNCTBUSI Pa3/TUUHbIX
(hakTOpOB, HcCCcIe0BaHUe 3/1IeKTPOIPOBOJHOCTA PaCTBOPOB BeIeCTB, Mpoliecca JUCCOLMALN
KUCJIOT, lie/ioueld W cojield (BO3MOXHO HCIIO/Ib30BaHWe BU/Ie0 MaTepUasioB), TMpOBejeHue
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OTBITOB, WITFOCTPUPYIOIMX TPU3HAKU TIPOTeKaHUs peakiuii MOHHOTo obMmeHa (oOpa3oBaHue
0CaZika, Bblle/ieHHe ra3a, oOpa3oBaHHe BOABI), OIBITOB, WUIFOCTPUPYIOIUX TIPUMEpPbI
OKHUC/IUTe/TbHO-BOCCTAHOBUTE/BbHBIX peaklyi (ropeHue, peaklyu pas3ioKeHUs, COeJUHEHHs),
pacrio3HaBaHHWe HeOpraHWYecKMX BeIleCTB C TOMOLIbI0 KaueCTBeHHBIX peakl[iil Ha WOHBI,
pellieHre 5KCreprMeHTabHbIX 3a/au.

HemeTtannsbl ¥ UX COeJUHEHHUSA

OO01iast xapakTepucTHUKa TrasoreHoB. OcOOeHHOCTH CTPOeHHsi aTOMOB, XapaKTepHbIe
cTerieHu okucneHusi. CTpoeHue U (M3MYeCcKWe CBOWCTBA IPOCThIX BeLeCTB — TaJOreHOB.
XyUMUUeCcKre CBOWCTBa Ha TpuMepe XJopa (B3auMojeliCTBUe C MeTajljlaMM, HeMeTa/l/laMH,
menouamu).  XsopoBogopog. CosisiHag KUC/IOTa, XUMHYeCKWe CBOMCTBA, IIOJIyyeHMe,
npyuMeHeHue. JlelicTBHe XJiopa U XJIOPOBOZAOPO/A Ha OPraHM3M uerioBeka. BakHele X/10puabl
Y UX HaXO’KJeHre B IpUpo/e.

OOmjasi xapakTepyucThKa 37eMeHTOB VIA-rpymmbl. Oco0e€HHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTereHW okucieHus. CTpoeHWe M (r3UuecKue CBOMCTBA MPOCTHIX BeLeCTB —
KUC/I0pOJia U cepbl. AJIIOTPOIHbIe MOAU(UKALMKA KHUCI0pPOJa U cepbl. XMMUYeCcKre CBOMCTBA
cepel. CepoBOJIOpPOA, CTpoeHHe, (U3MYecKhe U XHWMUYecKhe cBoicTBa. OKCHIbI Cepbl Kak
TIpe/ICTaBUTeIM KUCJIOTHBIX OKCUZOB. CepHasi KUC/IOTa, (U3MUeckue U XUMUYecKue CBOMCTBa
(oOmme kak TipeAcTaBUTeNs Kjaacca KHCAOT W crierududeckue). XUMHUUeCKHe peakLUH,
Jie)kaile B OCHOBe TIPOMBIIIJIEHHOTO criocoba IosiyueHusi CepHOM KHUCIOThI. [IpuMeHeHue
cepHoi KucioThl. Co/M CepHOM KUC/IO0ThI, KaueCTBeHHasl peakliysi Ha Cy/ib¢aT-uoH. HaxoxgeHue
cepbl U €€ coelvHEHWN B TMpupofe. XUMHUUeCKOe 3arpsi3HeHWe OKpY»Karolllel cpezbl
COeIMHEHUSIMA Cepbl (KMC/IOTHBIE [OXK/W, 3arps3HeHHe BO3[yXa U BOAOEMOB), CIIOCOOBI ero
TipeJOTBpaLLeHUsI.

OOriasi xapakTepuCTHKa 37eMeHTOB VA-rpynmbl. OcOOeHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTelleHW OKHWC/eHus. A30T, paclpocTpaHeHWe B TIpuUpoje, (usnyeckue U
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B ripupoje. AMMUaK, ero ¢pusnueckrie U XUMU4yecKue
CBOICTBa, MoMy4yeHUe U npuMeHeHre. Comu aMMOHUS, UX (r3UUecKre U XMMUUeCKUe CBOMCTBa,
npuMeHeHre. KauecTBeHHasi peakliisi Ha WOHbl aMMOHUS. A30THasi KUC/IOTa, €€ MOoJyvyeHue,
(dbu3nueckie W XUMHUECKHe CBOHCTBa (0OIMe KakK TIpeJCTaBUTeNsT Kjaacca KHCIOT |
cneuuurueckue). Vcronb3oBaHWe HUTPATOB U COJieM aMMOHHUSI B KauecTBe MUHepasbHbIX
yaobpenuid. XvMrUyecKoe 3arpsisHeHWe OKpY’Karollleld CcpeJibl COeZIMHEeHUSIMH a30Ta (KUCIOTHbIE
JOKIM, 3arpsi3HeHHe BO3[yXa, MOUBbI M BOJ0EMOB). Pocdop, annoTporHbele MoAupUKaLyy
tdocdopa, dbusnueckre u xumuueckre cBorictBa. Okcug ocdopa (V) u dbocdopHasi KUciora,
(v3nueckre ¥ XUMHUUECKHe CBOWMCTBa, MNosiyuyeHue. Vcrnosb3oBaHue ¢ocgaToB B KauecTBe
MHUHepaJIbHBIX YZI00peHUA.

OObuast xapakrepuctuka 37eMeHTOB [VA-rpymmbl. OcoOeHHOCTM CTpPOeHHMsI aTOMOB,
XapakKTepHble CTelleHW OKUC/IeHHWs. YT/epo/i, a/l/IoTPOIHble MOAU(UKaIIMK, PACTIpOCTPaHeHNe B
nipupojie, hpusnueckre U XUMUUeCKHe CBOMCTBa. Afcopbiusi. KpyroBopoT yriiepozia B pupoge.
Oxkcugpl yriaeposa, ux Gusnyeckue U XMMUUeCKUe CBOMCTBA, /leHiCTBHE Ha >KHMBble OPraHH3Mbl,
roJiyueHre U TipUMeHeHHe. DKoJiorhueckre mpobsieMbl, CBs3aHHbIe C OKCUoM yriepoza (IV),
TUIOTe3a r7100a7bHOTO TIOTEeIVIeHUsT K/IMMaTta, TIapHUKOBBIN 3(hdeKT. YTrosmbHasi KUC/IOTa U eé
CconMu, UX (QU3MUecKue MU XUMUUYECKHe CBOMCTBa, TOydyeHHWe U TipuMeHeHue. KauecTBeHHas
peakiiss Ha KapOoHaT-voHbL. Vcnonb3oBaHue KapOoHaTOB B OBITY, MeJHWIVHE,
TIPOMBILLJIEHHOCTH U CeNTbCKOM XO3SIHCTBeE.

[TepBoHaua/bHBIE TIOHATHSI 00 OPraHUYECKUX BEIeCTBAX KaK O COeAUHEHUsX YrJyiepoja
(MeTaH, 5TaH, JTW/eH, aLeTWIeH, 3TaHO/, TJULepUH, YKCycHasi Kuciaorta). IlpupogHbie
HCTOYHUKH YTJIEBOJIOPOJOB (yrosib, TIPUPOAHBIM Ta3, HedTh), MPOAYKTHI HX TepepaboTKu
(6eH3uH), UX pOJib B OBITY U MPOMBILIEHHOCTH. [ToHSTHE 0 6HMO/IOTHYeCKH Ba)KHBIX Bell[eCTBax:
kupax, Oenkax, yrieBoflax — W WX pOJM B JXU3HU YejioBeKa. MaTepuaibHOe €JUHCTBO
OpraHu4ecKyx ¥ HeopraHMueckux CoeIMHeHUM.
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Kpemuuii, ero ¢usnueckre ¥ XUMHUUECKHEe CBOWCTBA, IOJSyueHUWE U TPUMEHEHHUe.
CoenuHeHus1 KpeMHHUsi B mipupojie. OOume mipenctaBneHuss o6 okcuze kKpemuHus (IV) u
KpeMHHeBOM KucioTe. CUIMKAThI, UX UCTIO/Ib30BaHKe B OBbITY, B IPOMBIILJIEHHOCTU. BaxkHetie
CTpOUTE/IbHbIE MaTepHasibl: KepaMHUKa, CTeK/I0, I[eMeHT, 0eToH, keye300eToH. IIpobGsiembl
6e30MacHOT0 UCIOJTb30BAHMSI CTPOUTEIbHBIX MaTepUasoB B TIOBCEIHEBHOM KU3HMU.

Xumuueckuii 3kcnepumeHm:

n3yueHue 00pa3lioB HeEOPraHWYeCKUX BeIleCTB, CBOMCTB COJISIHOM KUC/IOTHI, TIPOBeZieHre
KaueCTBEHHBIX PeaklWii Ha XJIOPUJ-UOHbI M HaOJoJieHre TIPU3HAKOB UX TIPOTEKaHWsl, OTIBITHI,
oTpakaroie (usrueckde ¥ XMMHUYeCKHe CBOMCTBA TajioTeHOB U UX COeJWHEeHU (BO3MOKHO
WCTI0/Ib30BaHKE BHZEOMaTepHasioB), O3HaKOMJeHHWe C oOpa3lamul XJIOpUZoB (rajoreHH/oB),
O3HaKOMJIeHHe C obpa3laMu cepl W €€ CoeJUHEeHHsSIMH (BO3MOXKHO HCIIO/Ib30BaHKe
BHJIeOMaTeprasoB), HabOmogeHWe Tipolecca OOyI/IMBaHUSI —caxapa T0[ /IeHCTBHEM
KOHI[€HTPHPOBAHHON CEPHOM KHC/IOThI, M3yueHHe XUMUUECKHX CBOWCTB pa3baBiieHHOW CepHOM
KUCJIOTHI, TIPOBeJleHre KaueCTBEHHOM peakUWu Ha Cyibdar-uoH U HabmoJeHre TpU3HaKa eé
TpoTeKaHusl, 03HaKOMJIeHWe C (U3MUecKMMU CBOMCTBaMH a30Ta, ¢ocdopa U UX COeAuHEeHUM
(BO3MOXKHO MCTO/Ib30BaHKe BHleOMaTepUanoB), o0pasijaMu a30THBIX U (oCcOPHBIX yA00peHuH,
nojsyueHue, cobupaHue, pacro3HaBaHWe W U3yueHWe CBOWCTB aMMHaka, I[IpOBefieHHe
KauecTBeHHbIX peaklUidi Ha HOH aMMOHMS U QocdaT-uoH U U3yuyeHHe T[PU3HAKOB UX
TpoTeKaHus, B3aUMOJIENCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUC/IOThI C MeZbi0 (BO3MOXXHO
WCIO/b30BaHKe BHUJeOMaTepuasoB), U3ydyeHHe MoJjesiell KpPUCTa/sTMueCcKuX peliéToK aamasa,
rpaduta, dys/uiepeHa, O3HAaKOMJIeHHMe C TIPOLIECCOM aficOpOLMM  PACTBOPEHHBIX BeIEeCTB
aKTMBUPOBAHHBIM YTJIEM M YCTPOWCTBOM IPOTHBOra3a, TMojiyueHre, coOupaHue, pacrio3HaBaHUe
U W3yueHUWe CBOWCTB YTJIEKHUC/IOTO ra3a, MpoBefieHHe KauyeCTBEHHBIX peakldii Ha KapOoHAT u
CW/IMKaT-UOHbl M W3yuyeHWe TIPU3HAKOB UX IIPOTeKaHWs, O3HAKOMJ/IeHHWe C TpOAyKLen
CUIMKATHON TIPOMBILLIJIEHHOCTH, pelleHre SKCIepuMeHTa/lbHbIX 33/au Mo TeMe «BaxHeiiline
HeMeTasulbl ¥ UX COeUHeHUsI».

MeTanibl M X COeJUHEHHS

OO1asi xapakTepuCTHKa XUMHUUYECKMX 37eMEeHTOB — MeTa//IoOB Ha OCHOBaHUM UX
nosiokeHust B [Teproziiueckoii cucteme XxuMuueckux ssneMeHToB . VI. MeHzeneeBa v CTpoeHust
atomoB. CTpoeHue MeTalloB. MeTaniuueckass CBs3b M MeTa/UlMyecKas KpHUCTasyinueckKas
peléTKa. JeKTPOXUMUUECKWN psifi HarpspbkeHWM MeTanioB. Pusnueckre U XUMUYECKUe
cBolicTBa MeTasuioB. OO1Me CcriocoObl TOMy4YeHUss MeTa/uioB. [IOHATHEe O KOPPO3WM METaJlJIOB,
OCHOBHBIE CITIOCOOBI 3alUThI UX OT KOppo3uu. CriiaBel (CTasb, UyTyH, AFOPAaTFOMUHNN, OpOH3a) U
WX TIPUMEHEHUE B ObITY U ITPOMBIIIIEHHOCTH.

[[TenouHble MeTasbl: MOAOXKeHUe B Ileproanueckoil cucTeMe XMMUUECKUX 3/1€eMEHTOB
. V. MeHjeneeBa, CTpOeHHe UX aTOMOB, HaXOKJieHHe B mipupoje. dr3nyeckre U XUMAYeCKHe
CBOICTBa (Ha mprMepe HAaTpusi U Kanusi). OKCH/bI U TUAPOKCHbI HAaTpUs U Kanusi. [IpumeHeHue
111eJIOYHBIX METAJITIOB U UX COe/JMHEHUH.

[ITeouHO3eMeIbHBIE MeTa/lyIbl MarHUd W Kanblyui: mnoJsiokeHue B [lepuoanueckoi
cucreMe xuMuueckux semMeHToB [I. . MeHfeseeBa, CTpOeHHWe UX aTOMOB, HaxXOXKJeHUe B
nipupogie. dusnueckre U XUMUUYECKHe CBOMCTBAa MarHusi U Kasblivsi. BaxkHellllve coefirHeHNs
KasnbLys (OKCHZ, TUPOKCH/, comu). JKECTKOCTb BO/IbI U CITIOCOOBI €€ yCTpaHeHUs!.

AnmromuHuK: nonoxeHve B [lepuoguueckol cucrteMe XMMHUUYeCKUX 3y1eMeHToB [I. W.
MeH/jesieeBa, CTpPOeHHe aTOMa, HaXOXK/eHue B mpupofe. dusnueckue U XMMUYeCKUe CBOMCTBA
anoMuHUs. AMQOTepHble CBOMCTBA OKCH/IA Y TUIPOKCH/IA alTFOMUHUSI.

Kene3zo: mosoxkeHne B Ilepuoanueckod cucTeMe XUMHWYeCKUX 3seMeHToB . M.
MeHienieeBa, CTpOeHUe aTOMa, HaxoXKJeHUe B nprpoje. dusnueckre U XMMUUeCKUe CBONCTBA
xene3a. Okcugpl, rugpokcugpl U coau skenesa (II) m xenesa (III), ux cocras, cBoiicTBa U
TroJiy4yeHue.

XumuuecKuii 3KcnepumeHm:



03HaKOMJ/IeHHe C obOpasljaMM MeTa/JIoB U CIIaBOB, MX (PU3MUECKUMU CBOMCTBaMH,
v3yueHUe pe3y/bTaTOB KOPPO3WM MeTa/sIOB (BO3MOKHO MCIO/b30BaHUe BHUeOMaTepHasoB),
0CO0eHHOCTEN B3aMMO/IEMCTBUS OKCH/A KaJIbI[HsI U HATPHS C BOJOM (BO3MOJKHO HCIIO/Ib30BaHHE
BU/leOMaTepUaioB), MCC/iejoBaHUe CBOMCTB >KECTKOW BO/BI, TPOL[ecca TOPeHUs Keje3a B
KUcaopoZe  (BO3MOXKHO — WCIIO/b30BaHWE  BUJEOMaTepuasgoB), [PU3HAKOB IPOTEKaHUs
KaueCTBeHHBIX Peaki[|ii Ha MOHBI: MarHus, Kasblusi, allOMUHUS, [IUHKa, >kene3a (II) u xene3a
(I1I), megm (II), HabmoAeHre W OMKMCAHME TIPOLIeCCOB OKpAIlMBaHUS TIAMEHH MOHAMM HATpHS,
Ka/vsl U Kasbliys (BO3MOXKHO MCIO/b30BaHUe BHeOMaTepuasoB), UCCaeoBaHue aM(pOTepHBIX
CBOWCTB TW/IPOKCH/IA aJIFOMUHUS U TUIPOKCH/IA LIMHKA, pelleHre SKCIepUMeHTalbHbIX 3aZau 1o
TeMe «BakHelilie MeTasibl U UX COeUHEHHs».

XumMHA U OKpyXamwias cpeja

BeiijecTBa 1 MaTepuasbl B TIOBCEHEBHOM >KHM3HU YesioBeKa. be3omnacHoe MCIo/ib30BaHMe
BellleCTB M XUMUUYECKMX peakUuil B ObiTy. IlepBasi MOMOILb TPU XUMHUECKUX OXKOraxX u
OTpaB/IeHUsIX.

XvMHyeckoe — 3arpsi3HeHHe — OKpy»Karollleli  cpeibl  (TipefenibHast — [IOMyCTHUMast
KOHIIeHTpaLys BetecTs, ganee — [1/]K). Posib XMMUY B peIlIeHUH 3KOJIOTHUYECKUX TTPOOIIeM.

XumuuecKutl 3KcnepumeHm:

n3yudeHue 00pa3Ij0B MaTepHasioB (CTEK/IO, CI/IaBbl METAJUIOB, TTOJIMMEPHBIE MaTePUAJIbI).

MeasicnpeomemHble ces3u

Peanu3aiiusi MeXXMpeMeTHbBIX CBsi3el MpY U3yUeHUU XUMUU B 9 Kjlacce OCyILleCTBSIeTCS
yepe3 WCIOb30BaHMe KaK OOIIMX ecTeCTBeHHO-HAyYHBbIX TIOHATHN, TaK U TIOHATHH,
SIBJIFOLLAXCS] CUCTeMHBIMU [J1s1 OT/Ie/TbHBIX MPeZIMETOB eCTeCTBeHHO--HayYHOro [[UKJIa.

OO1e ecTecTBeHHO-HayuHble TIOHSITHS: HAy4HbIM (akT, TUIOTe3a, 3aKOH, Teopus,
aHa/M3,  CHWHTe3,  KjlacCU(dUKalusi,  TepUOAMYHOCTb,  HaO/MOJeHWe,  SKCIEPUMEHT,
Mo/leTMpOBaHue, U3MepeHre, MO/iellb, siBJieHUe, TapHUKOBbIN 3QeKT, TEXHOJIOTHSI, MaTepuasbl.

®dusrka: marepusi, aTOM, 93JIeKTPOH, TMPOTOH, HEUTPOH, WOH, HYK/IWJ, W30TOIIbI,
Pa/IM0AaKTUBHOCTb, MOJIEKy/a, S/eKTPUUeCKUWd 3apsii, TPOBOJHMKH, TIOJYTIPOBOHUKH,
JV3JIEKTPUKH, (DOTO3/IEMEHT, BEIeCTBO, Tel0, 00bEM, arperaTHOe COCTOSIHME BeIIecTBa, Tas,
pacTBOp, pPAacTBOPUMOCTb, KpUCTa/UIMuecKasi peléTka, CIijiaBbl, (GuU3MUecKrde BeIUUYUHbI,
e/IMHULIBI U3MepPeHHsl, KOCMUUeCKoe MPOCTPaHCTBO, TI/IaHeThl, 3Bé3/b1, CosHIIe.

Buosnorus: dotocuHTe3, ApixaHue, Ouocdepa, 3KOCHCTEMa, MUHepabHble YI00OpeHwus,
MUKPO3/IeMEHTbI, MaKPO3JIEMEHThI, TTUTaTe/IbHbIe Bell[eCTBa.

leorpadus: atmocdepa, ruzapocdepa, MuHepaabl, TOpPHble TOPOJbl, TOJE3HbIE
HCKOTIaeMble, TOTIJTMBO, BOJIHbIE PeCYPChI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHNSA YUYUEBHOI'O IIPEJMETA
«XHMUSA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJ/IBTATBI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHUsI TIPOTPpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
JIOCTUTAIOTCS B XOZle 00yUYeHUs] XMWY B eJUHCTBE yUeOHOU U BOCITUTATe/IbHOM /IeATeIbHOCTH B
COOTBETCTBHM C  TPAJAULIMOHHBIMA  POCCUMCKMMHM  COLIMOKY/JIBTYPHBIMM W JYXOBHO-
HPABCTBEHHBIMU 1I€HHOCTSIMH, TIPUHATBIMU B OOITIeCTBe TNpaBWIaMM M HOPMaMH TOBeIeHUS U
CTIOCOOCTBYIOT TTpOLiecCcaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMA/IM3aliK 00yYaroluXCsl.

JINUHOCTHBIE pe3y/bTaThl OTPaXKalOT TOTOBHOCTb OOYUarOIIUXCSl PYKOBOCTBOBAThHCS
CHUCTEMOM TIO3UTHBHBIX LIEHHOCTHBIX OPHEHTAalldii W pacIIMpeHHe OIbITa [esTeTbHOCTH Ha eé
OCHOBE, B TOM UMCJIe B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIUTAHHUA:

[[EHHOCTHOTO OTHOILIEHUSI K OTeueCTBeHHOMY KYJbTYDHOMY, UCTODUUECKOMY U
HAayYHOMY HaC/IeZiNi0, TIOHWMMAaHUS 3HAueHUsi XMMUYeCKOM HayKd B >KU3HU COBPEMEHHOTO
o0111ecTBa, CIIOCOOHOCTY BJIa/IeTh AOCTOBEPHOM MH(MOpMaIMell O MepeoBbIX JOCTHXKEHUSX U
OTKDBITUSIX MUDOBOM M OTEUeCTBEHHOW XWMHH, 3aWHTEPeCOBAaHHOCTH B HAy4YHBIX 3HaHHUSIX 00
YCTPOKCTBEe MUPA U 0011[eCTBa;

2) rpa)XaHCKOT0 BOCITUTAHMSA:

Tpe/iCTaB/eHUs] O COLMA/IbHBIX HOPMAax M TIpaBWIaX MEXIUUYHOCTHBIX OTHOILIEHUN B
KOJI/IEKTHBe, KOMMYHHUKaTUBHOMN KOMITeTeHTHOCTH B 00I1IeCTBEHHO T10/1€3HOH,
yueOHO-UCC/IeJ0BaTeIbCKON, TBOPUECKOW W JIPYTMX BUJAX [JeSTeJbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOl COBMECTHOM /lesiTe/IbHOCTH TPH BBITIOJTHEHUH yueOHBIX, MTO3HaBaTe/TbHBIX 3a/ay,
BBIMIO/THEHUM XMUMUYECKMX SKCITIEPUMEHTOB, CO3[jaHUM Y4yeOHBIX IIPOEKTOB, CTPEMJIEHUs K
B3aMMOITOHMMAHUIO ¥ B3aMMOIIOMOILI[M B TpoLiecce 3TON yueOHOW JesTebHOCTH, TOTOBHOCTH
OLleHUBaTh CBOE TIOBe/leHHWe W TIOCTYNKH CBOWUX TOBapHIlleld C TIO3WLMM HPaBCTBEHHBIX U
TIPABOBBIX HOPM C YYE6TOM OCO3HAHHS ITOC/Ie/ICTBUI MTOCTYITKOB;

3) eHHOCTH HAyYHOr'0 MO3HAHUA:

MHPOBO33pDEHUECKHEe  TIPeJCTAaBJeHWss O BellecTBe U XUMHUUYECKOW  Ppeakivu,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO pa3BUTUS HayKUW W COCTABJISIOIIME OCHOBY [I/ist
MOHUMaHWs  CYIIHOCTM HAy4YHOM KapTUHBI MHpA, TIpe/CTaB/ieHUss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS TIPUPO/IbI, B3aUMOCBS3SIX Ue/ioBeKa C MPUPOAHON Cpefioi, O poJin
XUMHH B MIO3HAaHUU 3TUX 3aKOHOMEPHOCTeH;

ro3HaBaTe/lbHble MOTHBBI, HallpaB/ieHHble Ha TOyueHHEe HOBBIX 3HAHWUU 110 XUMWU,
HeoOXomuMble 1T OObsCHeHUsT HAOMIOZAeMbIX TIPOIIECCOB M SIBJIEHWM, T103HaBaTe/IbHOM,
WHGOPMALIMOHHOM M UUTaTebCKOH KY/IbTYPhl, B TOM UKC/Ie HABBIKOB CAaMOCTOSITEIbHOM paboThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYITHBIMH TeXHUUECKUMH CpPeACTBaMHU
VMH(OPMaI[OHHBIX TeXHOJIOTHH;

WHTepeC K 0OyueHWIO U MO3HaHHIO, H0003HATeNbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camo00pa3oBaHHIO, TIPOEKTHOM U MCC/Ie[i0BaTeTbCKOM [IesiTeTbHOCTH, K 0CO3HAaHHOMY BLIOODY
HaTpaB/IeHHOCTH U YPOBHS 00yUeHusl B la/ibHeNIIIeM;

4) dopmMupoBaHMs Ky/JIbTYPHI 3[0POBbHA:

OCO3HaHWEe 1[eHHOCTU JKW3HW, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 37I0POBbIO,
YCTAaHOBKM Ha 3/I0pOBbIM 00pa3 >KW3HU, OCO3HaHHWe TIOC/eACTBUM W HETPUSTHE BPEJHBIX
npuBbIlUeK (yroTpeO/IeHUs] ajKOTroJisi, HapKOTHKOB, KypeHHs), HeOOXOAMMOCTU COOJIIO/eHUS
npaBwi1 0e30TMacHOCTH TIpU OOpall[eHuM C XUMWUeCKHMH BellleCTBaMH B OBITY U peanbHOMN
JKU3HY;

5) TPYAOBOIr0 BOCITUTAHUS:

WHTepeC K MPAaKTUYeCKOMY H3yueHHIO Tpodeccuii ¥ TpyZa Pa3MuHOr0 Pojia, YBaXKeHHe
K TPyJy W pe3ylbTaTaM TpPYZOBOW JesSTe/JlbHOCTU, B TOM YWC/Ie Ha OCHOBe MpPHUMEHEeHUS

9



NpeJIMeTHBIX 3HAaHUM 110 XWMHUM, OCO3HaHHbI BBHIOOp WHAWBUAYaJbHOW TPAaeKTOPUU
TIPOZIO/DKEHUST 00pa30oBaHUS C YYETOM JIMUHOCTHBIX WMHTEPECOB U CMOCOOHOCTH K XUMUH,
00II1eCTBeHHBIX MHTEPECOB M TIOTPeOHOCTeM, yCTelHon mpodecCHOoHaTbHOW [esATebHOCTH U
Pa3BUTHSL HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aJJalITUPOBAThCs B MPOheCcCHOHATBLHON Cpejie;

6) 3K0/I0rHYecKoro BOCIIUTAHHSA:

9KOJIOTHUECKH 11esieco0bpa3Hoe OTHOIIIeHWE K MPUPO/ie KaK UCTOUHHKY YKU3HU Ha 3emiie,
OCHOBe eé CyII|eCTBOBaHMs, MOHMMaHHWe LIEHHOCTH 3[0pOBOro M 0Oe3ormacHOro obpasa >KU3HU,
OTBETCTBEHHOE OTHOIIIeHHe K COOCTBeHHOMY (U3MUeCKOMy M TICUXMUECKOMY 370POBBIO,
0CO3HaHHe LIeHHOCTH COO/I0ZieHHsI TIpaBU/1 6€30TacHOTo MOBeieH s TIpU paboTe C BelllecTBaMH,
a TaKXXe B CUTYaLUSIX, YTPOXKAIOIIMX 3ZI0POBbI0 U JKU3HU JTIOZel;

CIIOCOOHOCTH TIPUMEHSITh 3HaHUS, ToJydaeMble TIPU W3YYeHUHW XUMHM, [JIs pelLleHUs
3a/lau, CBSI3aHHBIX C OKPY>Karoll|el MPUPOJHOM CpefloH, /il MOBILLIEHUsI YPOBHSI 3KOJIOTUUeCKOU
KYJIbTYpbl, 0CO3HaHUs 7100a7TbHOTO XapaKTepa KOJIOTHYeCKUX MpobsieM U TyTel MX pelleHus
MOCPeJICTBOM MeTO/I0B XMMUH, 3KOJIOTMUYEeCKOr0 MBIILJIEHUs, yMeHUsI PYKOBO/CTBOBATLCS UM B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOU U COLIMATbHON MPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B cocraBe mertarpegMeTHBbIX De3y/bTaTOB BbIAESIOT 3HauuWMble 751 (DOPMHPOBAHUS
MHUPOBO33PeHHUsT 00II[eHayUHble TIOHSATUS (3aKOH, TeOpWs, MPUHLIMII, TUTOTe3a, (aKT, CUCTEMA,
TIPOLIecC, SKCIIePUMEHT U JIPyToe.), KOTOpble HUCIOJIb3YIOTCS B €CTeCTBeHHO-HAYUHBIX Y4eOHbIX
rpeiMeTax U MO3BOJISIIOT Ha OCHOBE 3HAaHWM M3 3TUX IMpeMeTOB (hOPMUPOBATH Tpe/iCTaB/eHHe O
1[eJIOCTHOM Hay4YHOM KapTWHe MWpa, U YHUBepcalbHble yueOHbIe AeliCcTBUS (TT03HaBaTesbHbIe,
KOMMYHUKATUBHbBIE, PEeTy/ATHBHBIE), KOTOpPble 00eCreurBarOT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITe/TLHOMY TJIAHUPOBAHUIO M OCYIIIeCTBIEHUIO YueOHOM JiesiTe/TbHOCTH.

ITo3HaBaTe/IbHBbIE YyHHBepPCaIbHbIe yUeOHbIe JeliCTBUSA

Ba3oBble ioruueckue JeiCTBUs:

yMeHUsI HCI0J/Ib30BaTh TMPHUEMBI JIOTUUECKOTO MBbIIJIEHUsI TPH OCBOEHWM 3HAHUM:
PacKpbIBaTh CMBICT ~XUMHYECKUX TIOHATHM (BbIAENSATb WX XapaKTepHble TPHU3HaKH,
yCTaHaB/IMBaTh B3aUMOCBSI3b C JPYTUMU TIOHSATHSMU), UCIIOb30BaTh MOHATHUS /i1 00bsICHEeHUS
OTJeNbHBIX (DaKTOB W sIBJIEHWM, BBIOMpaTh OCHOBAHUS W KPUTEPUU /s KiaccuduKaluu
XUMHUUECKUX BeIlleCTB U XMMUUeCKUX peakiii, yCTaHaB/IWBaTh MPUUMHHO-C/IeICTBEHHBIE CBSI3U
MeXXy 00beKTaMu W3ydeHusi, CTDOUTh JIOTUUeCKHe PacCyKAeHus1 (MHAYKTUBHbIe, e JyKTUBHBIE,
TI0 aHAJIOTWH), [ieJlaTh BBIBOZBI U 3aK/TIOUEHMUS;

yMeHHe TIPUMEHSITb B MpOoLiecce MO3HaHUS MOHATUsS (TIpeJMeTHbIe U MeTarpeMeTHbIe),
CUMBOJIMUECKHe (3HAKOBbIe) MOJe/H, WCIO/b3yeMble B XUMHM, Tpeobpa3oBbIBaTh IIMPOKO
TpUMeHsIeMble B XUMHM MO/ie/IbHbIe TIPe/ICTaB/IeHUs] — XUMUYeCKUA 3HaK (CMMBOJT 3J/IeMeHTa),
xuMuueckass ¢GopMysia M ypaBHEeHHWE XUMHWUeCKOW peakl[id — TpU pelleHud yuyebHO-
MO3HAaBaTe/bHBIX 3aZlauy, C YUYéTOM S3TUX MO/IeIbHbIX TIPeACTaB/IeHWN BBIABISATh U
XapaKTepH30BaTh CyIlleCTBeHHbIe MPU3HAKU H3yuaeMbIX OOBEKTOB — XUMHUECKUX BeleCTB U
XUMUAYECKUX peakl[ii, BbISBIATH OOIIMe 3aKOHOMEPHOCTH, NPUUWHHO-C/Ie[ICTBEHHBIE CBSI3U U
TIPOTHUBOPEUMS B U3yUaeMbIX TIPOL[eCCaX U SIBJIEHUSIX.

Ba3oBbie ucc/ieioBaTe/IbCKHe JJedCTBUS:

yMeHMe HCII0J/Ib30BaTh TOCTaB/ieHHbIe BOTIPOCHI B KaueCTBe MHCTPYMEHTa TO3HaHUS, a
TakKke B KauyeCTBe OCHOBBI /i1 (POPMHPOBAHHUSI TUIIOTe3bl TI0 TPOBEPKE TIPaBUIBHOCTU
BBICKA3bIBA@MbIX CYK/IEHUI;

npuoOpeTeHre OMbITa M0 TJIAHUPOBAHWIO, OPraHW3alliyd U MPOBEJEHUI0 YUeHUUeCKHX
9KCIePUMEHTOB, yMeHHe HabMoAaTh 3a X0[0M Mpoiiecca, CaMOCTOSITE/TbHO TTPOrHO3UPOBATh €0
pe3ynbTat, (opmyaMpoBaTh 0000IIeHHsST W BBIBOZABI 10 pe3yJjbTaTaM TPOBEAEHHOTO OIIbITa,
WCC/IeJOBaHMSI, COCTAB/IATH OTUET O TIPOZie/IaHHOM paboTe.

Pa6ota c uadopmanueii:
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yMeHUe BbIOMpAaTh, aHA/JU3UPOBaThb W WHTEPIPEeTUPOBATh WHGOPMAIMIO Pa3/IWUHbIX
BUJIOB U (OPM TPE/ICTAB/IE€HUS], TMOyUYaeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAyUHO-TIOMYyJIsIpHAst
nUTepatypa XMMHYeCKOTO COJiep)KaHHUsi, CrpaBOuHble T0oco0Ousi, pecypchbl KHTepHeta),
KPUTHUECKH OI[eHUBaTh MPOTHBOPEUMBYIO M HEZIOCTOBEPHYIO MH(OPMAIHIO;

yMeHUe MPUMEeHSTh Pa3/IMuHble MeTO/IbI U 3aIipOCh TIPU TIOMCKe U 0TOope nHbopMary U
COOTBETCTBYIOL[UX JIAHHBIX, HEOOXOAMMBIX /ISl BBITTOJTHEHHSI yUeOHbIX U T03HaBaTe/TbHbBIX 3a/au
orpe/ie/IEHHOr0 THTIA, TIPUOOpeTeHHe OrbiTa B 00/71aCTH MCMO/Ib30BaHUS WH(OPMALMOHHO-
KOMMYHUKAaTHUBHBIX TEXHOJIOTH, OBJIa/leHHe KYJ/IbTYPOH aKTHBHOTO WCIIO/Ib30BaHUS Pa3/TMUHbIX
TIOMCKOBBIX CHUCTEM, CaMOCTOSITe/TbHO BBbIOMpaTh ONTUMaNbHYI0 (OpMy Tpe/CTaBIeHuUs
vHbOpMaIlM ¥ WITFOCTPUPOBATh pelllaeMble 3a/laul HEeC/IO)KHBIMU CXeMaMH, ArarpaMMaMH,
apyruMu popmamu rpaduKy U X KOMOHUHAIUSIMU;

yMeHHe WCIOb30BaTh M aHaIM3UPOBaTh B Tpoliecce y4eOHOM W HCC/e[0BaTe/TbCKON
JesTeTbHOCTU MH(GOPMALIUIO O BIUSHUM MPOMBILLIIEHHOCTH, Ce/TbCKOT0 X03HCTBAa U TPAHCIIOPTa
Ha COCTOSIHUE OKPY’Karoll[eid IPUPOJHOMN CpeJibl.

KoMMyHHKaTHBHbIe yHHBepPCa/ibHbIe yUeOHbIe /JeHCTBHA:

yMeHUsl 3ajlaBaTh BOMpPOChI (B Xoze Auanora W (WIM) [AUCKYCCUM) TI0 CYL[ECTBY
obcyxmaemoli TeMbl, (HOpPMYJUPOBaTb CBOW TIPEIJIO’KEHUS] OTHOCHUTE/ILHO BBITIOJTHEHHS
Tpe//I0KeHHOM 3a7jauy;

yMeHUsl TIPeJCTaB/sATh IIOJlyUeHHbIe pe3y/bTaThl I03HABATEbHOM [1esiTe/IbHOCTH B
YCTHBIX U MUCbMEHHBIX TEKCTaX; Jie/laTh MPe3eHTALMI0 Pe3y/IbTaTOB BBITIOTHEHNS XUMHUECKOT0
SKCrieprMeHTa (J1abopaTOPHOrO OMbITa, JIAOOPAaTOpPHOM paboThI MO MCC/IeI0BAHHIO CBOHCTB
BeIeCTB, yueOHOTO MPOeKTa);

yMeHus1 yueOHOr0 COTPYAHUUYECTBA CO CBEPCTHUKAMU B COBMECTHOU TO3HaBaTe/IbHOU U
WCC/Ie/IOBaTe/TbCKON JIesITeIbHOCTH TIPM PellieHWM BO3HUKAIOIIMX Tpo0sieM Ha OCHOBe Y4YéTa
o0IIMX WHTEepPecoB W COTJIaCOBaHWS TO3ULUN (00CyxgeHus, 0OMeH MHEHUSIMH, «MO3TOBbIe
IITYPMbI», KOOPAWHALIUS COBMECTHBIX JIeHCTBUH, OTpe/ie/leHue KPUTEPHEB TI0 OL[€HKEe KauecTBa
BBITIO/THEHHOW PabOThI U IpyTHe).

PeryisTUBHBbIE yHHBepCa/IbHbIe yUeOHbIe el CTBUA:

yMeHHe CaMOCTOSITe/TbHO OTIPeZIesisiTh 1[eJTH AesATeTbHOCTH, TIaHUPOBaTh, OCYIIEeCTBIIATS,
KOHTPOJIMPOBAaTb W TIPU HEOOXOAMMOCTH KOPPEKTHPOBaThb CBOIO [IeATELHOCTb, BbIOHMpPATh
Haubosiee 3¢peKTHBHBIE CIIOCOOBI  pellleHWs y4eOHBIX W [MO3HABaTe/bHBIX  3afiay,
CaMOCTOSITE/IbHO COCTABJIATh WM KOPPEKTHPOBATh TPEJIOXKEHHBIM aJirOpUTM JIeHCTBUM TIpU
BBLITIOJTHEHWUM 3aZlaHUM C YYETOM TIIOJIyUeHUS HOBBIX 3HaHWW 00 H3ydyaeMbIX OOBEKTaX —
BeIlleCTBaX W peakiusiX, OLIeHUBaTh COOTBETCTBUE TOJYUEHHOrO pe3y/ibTaTa 3asiBJIEHHOM L€y,
yMeHHe HUCII0/Ib30BaTh Y aHA/IM3UPOBAaTh KOHTEKCTHI, TIpe/ljlaraeMbie B YC/IOBUU 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3y/bTaTOB II0 OCBOEHHIO 00s3aTeTbHOTO CO/IepyKaHus,
yCTaHOBJIEHHOTO [JJaHHOM (eziepaibHONM paboueli TMpOrpamMMol, BBIJE/SIOT: OCBOEHHbBIE
0o0yuaromyUMHUCs HayuyHble 3HAHHUS, YMEHHST W CIOCOObI [eHCTBUM, Ccreruduueckue s
TpeJIMeTHOM 00/1acT «XUMUSI», BU[bI [eSTEJLHOCTH IO TIOyYEHHI0 HOBOTO 3HAHWs, €ro
VMHTepIIpeTarvy, Mpeodpa30BaHUI0 U IPUMEHEHUIO B PAa3/IMUHBIX YUeOHBIX Y HOBBIX CUTYyallUsIX.

K KoHIly 00yueHusi B 8 K/1acce rnpeiMeTHbIE pe3y/bTaThl HA 0A30BOM YPOBHE JIO/DKHbI
oTpakaTh COOPMUPOBAHHOCTb y 00YYAIOIIMXCS YMEHUH:
o PaCKpbIBaTh CMBIC/I OCHOBHBIX XMMWYECKUX TIOHSATHHA: aTOM, MOJIEKY/a, XUMHUeCKUH
3/IEMEHT, TIPOCTOE BEIeCTBO, CJIOKHOE BEIIeCTBO, CMeChb (OZHOpPOJHAs W HEOJHOpPO/Hast),
BaJIeHTHOCTb, OTHOCHTE/IbHAs aTOMHAsi U MOJIEKYJISIPHasi Macca, KOJTMUeCTBO BEIeCTBa, MOJIb,
MOJISIpHasi Macca, MaccoBasi ZIoisl XUMHUECKOT0 3/ieMeHTa B COeJUHEHHH, MOJISIpHbIA 00BEM,
OKCH/], KUC/IOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPHUIATEe/TbHOCTh, CTENeHh OKUC/IEHHS], XUMHUEeCKast
peakiysl, KnacCU(UKaIUs peakldi: peakiM¥ COeJAWHEHUs, Peaklid pa3/IoKeHHUs, peakiuu
3aMelreHus], peakliui 00MeHa, 3K30- W 3HJ0TePMUYeCKUe peakIivH, TeraoBon 3ddekT peakiuw,
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SIPO aToMa, 37IeKTPOHHBINA C/I0M aToMa, aToMHasi opbuTasib, paidyC aToMa, XUMUYecKast CBsi3b,
TOJIIpHas U HeroJisipHasi KOBaJleHTHasi CBsi3b, UOHHAsl CBSI3b, UOH, KaTHMOH, aHWOH, PacTBOD,
MaccoBas [10/is1 BeljecTBa (IpOLieHTHasl KOHLIEHTpaLusi) B pacTBOPE;

. W/UTIOCTPUPOBAaTh B3aUMOCBS3b OCHOBHBIX XMMHYECKUX T[OHSITUM W TIPUMEHSATb 35TH
TIOHSITHS TIPU ONMCAaHUM BeLLeCTB U UX MpeBpallleHUi];

. WCII0/Ib30BaTh XUMUYECKYI0 CHUMBOJIMKY [Ji COCTaBieHUs (OpMyJ BeleCcTB U
ypaBHEHUH XUMUYECKHX peakLui;

. OTIpe/ie/IATh BaJIEHTHOCTh AaTOMOB 3/IEMEHTOB B OWHApHBIX COEAWHEHUSX, CTeIeHb
OKHCJIEHUSI 37IeMeHTOB B OMHAPHBIX COeJUHEHUsIX, IPUHAZ/IEXKHOCTD BeIIeCTB K OTpe/ie/IEHHOMY
KJlacCy coefuHeHWM T0 ¢opMysaM, BUJ, XUMHUYeCKOW CBsi3W (KOBajieHTHasi UM HOHHas) B
HeopraHWyeCcKux COeIMHeHUsIX;

. packpeiBaTh cMmbici Ilepuoguueckoro 3akoHa [l. . MeHpgeseeBa: [eMOHCTPUPOBATh
TOHMMaHWe NepuoAuYeCcKOr 3aBUCUMOCTU CBOMCTB XMMHUUYECKHUX 3/IEMEHTOB OT UX MOJIOKEHUS B
[Tepriognueckoii cucTeMe, 3aKOHOB COXpaHEHMs] MacChl BeLeCTB, TIOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJ/IIPHOTO YUYeHHs, 3aKkoHa ABOrazpo;

. ONMChIBaTh W  XapaKTepu3oBaTh TabauuHyto ¢opmy [lepuoanyeckoll CHCTEMBI
XUMUAYECKUX 37IEMEHTOB: pa3/iiuaTh MOHSATUS «TJlaBHas ToArpyrma (A-rpymma)» U «mobouHast
noarpymnmna (B-rpymnma)», Manble W 0OOJbIMe TepUOAbl, COOTHOCHUTb 0003HAUeHHs, KOTOpbIe
uMeroTcst B Tabsuije «Ilepuoguueckasl ciCTeMa XUMHUeCKUX dy1eMeHToB [, 1I. MeHgeneeBa» ¢
YMC/IOBBIMA XapaKTePUCTUKAMMU CTPOEHMSI aTOMOB XHMMUUECKUX 371eMEHTOB (COCTaB U 3apsij
sapa, o0liee YKMCIIO 3/IEKTPOHOB U pacripeziesieHre UX 10 3/IeKTPOHHBIM CJI0sIM);

o K/IacCU(ULMPOBaTh XMMHUUECKHe 371eMeHTbl, HeopraHWyeckue BelllecTBa, XMMHUUYeCKHe
peakiyu (10 UKCIIy U COCTaBY YYaCTBYIOIIMX B peakLiU BelllecTB, M0 TerioBoMy 3¢ ¢deKTy);
o XapaKTepr30BaTh (OMUCHIBATh) OOIMe XUMUYECKWe CBOWCTBA BEILECTB pa3/IMYHbIX

KJIaCcCOB, TOATBEP)KAas OMKUCaHWe MpUMepaMy MOJEKYJISIPHbIX ypaBHEHUN COOTBETCTBYHOIMX
XUMHYECKUX Peaklui;

L IMPOrHO3MPOBATH CBOMCTBA BelleCTB B 3aBUCHMMOCTHM OT HMX Kd4e€CTBEHHOr'o COCTdBd,
BO3MO>XHOCTH MPOTEKAHUA XUMHUUECKUX HPEBpaLLIEHI/Iﬁ B PA3/IMYHBIX YC/IOBUSAX;
L BbBIUUC/IATE OTHOCHUTE/IBHYHO MOJIEKY/IADHYHO MU MOJIADHYHO MaCChHI BeljeCTB, MaCCOBYHO

JIOJTF0 XUMHUYeCKOT0 37ieMeHTa 110 opMysie COeIMHEeHNs, MaCCOBYIO /IOJIO BelllecTBa B pacTBOPe,
TIPOBO/IUTh PACUETHI 110 YPAaBHEHUIO XUMHUUECKOM peakivy;

. MIPUMEHSATh OCHOBHBIE OIepalii MbICUTE/bHOW [edATe/lbHOCTA — aHaiu3 U CUHTe3,
cpaBHeHue, 0000IeHNe, CHCTeMaTH3alL[Mi0, KIaCCU(UKALMIO, BbIsIBIeHWe TPUYHMHHO-
-C/Ie[ICTBEHHBIX CBSI3eM — /Ui HW3y4yeHWs CBOMCTB BeIleCTB M XWMHUUECKHUX peakLuH,
ecTeCTBeHHO-Hay4YHble MeTO/bl T03HaHWs — Hab/moZeHue, W3MepeHHe, MO/ e/MPOBaHue,
5KCIIepUMeHT (peaibHbIM U MbIC/IEHHBIN);

o C/lefioBaTh ~ TMpaBWiaM  TI07b30BaHUSI XMMHUUECKOW T1ocyZioli U jlabopaTOpPHBIM

obopyzioBaHMeEM, a TakKe IpaBWIaM oOpalmjeHuss C BeL[eCTBAMU B COOTBETCTBUH C
WHCTPYKLMSIMH TI0 BBITIOJIHEHUIO /1aD0paTOPHBIX XWMUYECKHWX OIbITOB IO TOJyUYeHUIO U
cobupaHuio ra3000pa3HbIX BelecTB (BOJOPOZAA M KWCJIOPO/A), TIPUTOTOBJEHHIO PAaCTBOPOB C
omnpe/le/IEHHOM MaCCOBOM [lo/lell pacTBOPEHHOIO BeIlecTBa, IJIAHWPOBaTh U TIPOBO/IUTH
XUMHAYEeCKHe SKCIIepUMEeHThl M0 pacrio3HaBaHUIO PAaCTBOPOB lije/louell M KUC/AOT C IMOMOILBIO
VH/MKaTOPOB (/1aKMyC, (heHON(PTaIENH, METUIOPAHX U JIPyTHe).

K koHIy 00yueHus B 9 Ki1acce rpeMeTHbIe pe3y/IbTaThl HA 0a30BOM YPOBHE [JO/DKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTD Y 00yUarOIIMXCsl YMEHU:

o PaCKpbIBaTh CMBIC/I OCHOBHBIX XWMHYECKUX TIOHATUN: XUMUUECKHWN S/1eMeHT, aToM,
MoOJieKy/sia, WOH, KaTWOH, aHWOH, IIPOCTOe BeIeCTBO, CJ0XKHOEe BelleCcTBO, BaJIeHTHOCTb,
3JIeKTPOOTPULIATE/IbHOCTb, CTeTeHb OKHUC/IeHUs, XUMHUUecKasi peakiusi, XUMHU4ecKas CBsi3b,
TeryIOBOU 3QeKT peakiyiy, MOJIb, MOJISIPHBIA O0BEM, PAaCTBOP, 7IEKTPOUTHI, HEI/IEKTPOJIUTHI,
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3/IEKTPOIUTHYeCKasl AMCCOLMALIMSl, peaklUd HOHHOrOo oOMeHa, KaTaau3aTop, XUMHUYecKoe
paBHOBecHe, oOpaTWMble U HeoOpaTUMble peakKlUH, OKHUC/IUTE/TbHO-BOCCTaHOBUTE/TbHBIE
peakiuy, OKHWC/IUTe/b, BOCCTAHOBUTE/b, OKUCJIEHWe U BOCCTAaHOBJIEHWEe, a/IOTPOIHs,
amM(bOoTepHOCTb, XUMUYeCKasi CBsi3b (KOBa/ieHTHasi, MOHHasi, MeTa/l/IndyecKasi), KpUcTauinueckas
peliéTKa, KOppO3Usi METa/lOB, CIUIaBbl, CKOPOCTb XUMMWYECKOW peakLuH, Tpe/eabHO
nonycrtuMas KoHuentpauus [I/1K BeiecTsa;

o W/UTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TIOHSTUM U TIPUMEHSITb 3TU
TIOHSITUS TP OTMCAaHUU BeIlleCTB U UX TpeBpalleHu;

o WCII0/Ib30BaTh XWMHUYECKYI0 CUMBOJIUKY [Jisi COCTaBieHUss ¢opMyJs BelleCcTB U
ypaBHEHUN XUMHUUECKHX peakl[uii;

o orpeiesisiTb Ba/IEHTHOCTb U CTeMeHb OKUC/IEeHUS] XUMUUeCKHX 3JIEeMEHTOB B COeMHEHUSIX
pa3/IMyHOro0 COCTaBa, MPHUHA/IEXHOCTh BeLeCTB K OMpe/ie/IHHOMY K/acCy COeJuHeHWW o
dhopmysiaM, BUJ, XUMHUUECKON CBsi3U (KOBaJ/leHTHasl, MOHHasl, MeTas/uInueckKasi) B HeOpraHuueckKux
COeJUHEHUSX, 3aps/| MOHA M0 XUMHUUYecKoil (opmyre, xapakTep Cpefbl B BOAHBIX PacTBOpPAx
HEOpPraHUUYeCKHX COeUHEeHUH, TUI KPHUCTalJIMYeCKOW PelléTKA KOHKPETHOI' O BellleCTBa;

. packpeiBaTh cMbICT [Tepuoguueckoro 3akoHa [. 1. MeHzeneeBa U 1eMOHCTPUPOBAThL €ro
MOHMMaHWe: OIMUChIBAaTL W XapaKTepU30BaTh TabmuuHyo ¢dopmy Ilepuofrueckold CHCTeMbI
XUMUAYECKUX 37IeMEHTOB: pa3/jiiuaTh TMOHSATUS «TJlaBHas ToArpyrma (A-rpymma)» U «1mobouHast
noarpymnmna (B-rpymnma)», Manble W OOJbIIME TEPUObI, COOTHOCHUTh 0003HAueHHs, KOTOpbIe
UMEITCsS B TepPUOANUYecKor Tabsuie, C YHC/IOBBIMM XapaKTepUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX 37IeMeHTOB (COCTaB U 3apsifi siipa, o0ljee UMC/IO 37IeKTPOHOB U pacripeie/ieHre X
TI0 37IEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIe 3aKOHOMEPHOCTH B U3MeHEHUH CBOWMCTB 3JIeMEHTOB
U UX COeJUHEHUM B TpefieslaX MajbIX TePUOZOB U TJIaBHBIX TOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

o K/accuduLMpoBaTh XUMUUECKHe 37IeMeHThbl, HeopraHWyecKue BelllecTBa, XUMUUecKHe
peakiuu (10 YMC/IYy U COCTABY YYaCTBYIOILIMX B Peaki[MH BeIeCTB, 10 TeryioBoMy 3ddekTy, mo
M3MeHeHHUI0 CTereHel OKUCIeHUs] XMMUUYeCKUX 37IeMeHTOB);

. XapaKTepu30BaTh (OMMCHIBATh) 00IMe U creluduueckie XUMHAYECKHe CBOMCTBA
TIPOCTBIX U C/IOXKHBIX BEIIeCTB, MIOATBEPsKasi OMycaHue MpUMepaMy MOJIEKY/ISIPHBIX ¥ MOHHBIX
ypaBHeHU COOTBETCTBYIOIIUX XUMHUUYECKUX PeaKini;

o COCTaB/ISITh ypaBHEHUSI 37eKTPOUTAYECKOW [AWCCOLMALIMKA KUCJIOT, 1eioueid U COJei,
MOJIHBIE U COKpAaIlléHHble YypaBHEHUs peaki[iii HOHHOro oOMeHa, ypaBHeHHUs peaklui,
TO/ATBEPXK/AAOLMX CYIIeCTBOBAaHWE TeHeTUUeCKOW CBS3M MeX/Ay BelleCTBaMU pa3/MUHbIX
KJIaCCOB;

o pPacKpbIBaTh CYIIHOCTh OKHC/IUTETbHO-BOCCTAHOBUTE/BHBIX peaklUid I0CpeCTBOM
COCTaBJIeHUsI 37IEKTPOHHOTO OasiaHCca 3TUX peakLui;

o MPOrHO3UPOBaTh CBOMCTBA BeIIECTB B 3aBUCUMOCTH OT WX CTPOEHWUs], BO3MOKHOCTHU
MPOTeKAHUSI XUMUUeCKUX MpeBpallleHri B Pa3/IMUHbIX YCIOBUSIX;

o BBIUMC/ISITh OTHOCUTE/IbHYH0 MOJIEKY/ISIDHYIO M MOJISIDHYHO MacChl Bell[eCTB, MacCOBYIO
JIOJTF0 XUMHUUeCKOT0 37ieMeHTa 110 popMysie coeIMHEeHUs, MaCCOBYHO /IOJIO BellleCTBa B pacTBOpe,
TPOBOAUTH PAaCUEThI [0 YPaBHEHUIO XUMUUYECKOM peakiny;

o coO/ofaTh  TIpaBW/Ia  TMO/b30BAaHUS XUMMWUYECKOW TIOCyZod U Jy1labopaTOpHBIM
obopyzioBaHreM, a TakKe TIpaBWia obpaiiieHus C BellleCTBaMH B COOTBETCTBUM C UHCTPYKI[USIMHU
10 BBITIOJIHEHUIO J1aOOPaTOPHBIX XWMHWYECKUX OMNBITOB TI0 TIOJYYeHWI0O W COOMPaHHUIO
ra3000pa3HbIX BellleCcTB (aMMHaKa U yrIeKUC/Ioro rasa);

o TPOBO/IMTL peaKlUu, TOATBEP)K/Jalol[ie KaueCTBeHHbI COCTaB pa3/IMUHbIX BeIleCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpomMuz-, woaua-, kapbonar-, docdar-, cuiuKar-,
cynbdar-, TUAPOKCHUA-UOHBI, KATHOHBI aMMOHMS YW  WOHBI W3y4YeHHBIX  MeTaslioB,
MPUCYTCTBYIOIIME B BOAHBIX PaCTBOpPaxX HeOPraHUUeCKUX BeIlleCTB;
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o NIPUMEHATh OCHOBHBIE OIepallii MBIC/UTE/bHOW [1eATe/IbHOCTU — aHalu3 U CHUHTe3,
cpaBHeHue, 00001IeHre, CUCTeMATH3alHI0, BbISIBIeHHe TIPUUMHHO-C/Ie[ICTBEHHBIX CBSI3ed — /IS
M3y4YeHMs] CBOMCTB BellleCTB U XMMUYeCKHUX peakLuii, ecTeCTBeHHO-Hay4Hble MeTO/bI [T03HaHUS
— Habsro/ieHNe, U3MepeHue, MO/ieTMpPOBaHue, SKCTIIepUMeHT (peasTbHbIN U MBICTIEHHBIH).

14



TEMATNUYECKOE INTAHUPOBAHUE

8 KJIACC
KosnyecTBo yacoB
Ne HaumeHoBaHMe pa3/ie/ioB U OnekTpoHHbIe (UG poBbIe)
n/n TeM NPOorpaMmsbl Bcero KoHTpobHEbIe TIpakTdeckue oOpa3oBaTe/bHbIE PeCypPChI
padoThI padoThI
Pazpgen 1. IlepBoHavya/ibHbIE XUMHUYECKHE TOHATUSA
Xumust — Ba)kHasi 00/1aCTh
11 eCTeCTBO3HAHUA U 5 2 BubmoTeka LIOK
) TPaKTUUeCKOU /1eATe/TbHOCTH https://m.edsoo.ru/7f41837c
yesioBeKa
BerectBa n xummnueckue bubnmoreka [JOK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837c
Ntoro no pa3peny 20
Pa3zgen 2. BaxkHeiiue npeACTaBUTe/ M HeOPraHMYeCKUX BelllecTB
21 Bosgyx. Kucnopog. [Tousatue 6 bubnmoreka [JOK
’ 00 oKkcuaax https://m.edsoo.ru/7f41837c
29 Bopopoga.Ilonsitie o kuciorax 8 1 bubnuoreka [IIOK
) U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [ToHsiTHE 00 5 1 1 bubnmoreka [JOK
’ OCHOBAHUSAX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE K/1aCChl 11 1 1 Bubmoteka LIOK
) HeOpPraHU4eCKUX COeJUHeHUU https://m.edsoo.ru/7f41837c
Ntoro no pa3peny 30

Pa3pen 3. Ilepuoanueckuii 3akoH u Ilepuoanueckasi cuicteMa XUuMHUeCcKHX 3/1eMeHTOB [I. 1. MenjeieeBa. CTpoeHHe aTOMOB.

XuMuueckas cBa3b. OKHC/INTETBHO-BOCCTAHOBUTE/IHLHbIE peakKiuu

[TepuoruecKuii 3aKOH U

3.1
ITepuoanueckas cucremMa

7

bubmoreka [JOK
https://m.edsoo.ru/7f41837c
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XAMUUYECKUX 3y1emeHToB [. 1.
Menpgene-eBa. CTpoeHue
aToma

Xumuueckast CB3b.

bubmoreka [JOK

3.2 S&i‘;ﬁ‘:;g;’fgmme peaku 8 1 https://m.edsoo.ru/7f41837c
bubmoreka [JOK
Hroro 1o pasaeny 15 https://m.edscIJ{J.ru/7f41837c
PesepBHOe Bpemst 3 Brbmorexa LOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4

I[TPOI'PAMME
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9 KVIACC

Ko/muecTrBo yacoB JJIeKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yucdposBbie)
Ne i/ OporpaMMbL Beero KOé—ITpOJIbHBle HpﬁaKTl/l'-IECKI/IE 0GpazoBaTe/bHbIe
padoThI padoThI pecypco!
Pa3pesn 1. BenjecTtBo U XuMH4yecKue peaknum
11 [ToBTOpeHue U yriayO/ieHre 3HaHUMA 5 1 Bbubmoteka LIOK
) OCHOBHBIX pa3/ie/ioB Kypca 8 Knacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTU XUMUUECKUX 4 bubmiorteka LJOK
' peakiui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYeCKast JUCCOLaLUs. 8 1 1 bubmoreka IIOK
) XyMHUUeCcKe peakiiui B pacTBOpax https://m.edsoo.ru/7f41a636
Ntoro no pa3peny 17
Pazgen 2. HemeTa/uibl M UX COeUHEHMSA
21 OO0111ast XapaKTePUCTUKA XMMUYECKHX 4 1 bubmioreka LJOK
) snemeHTOB VIIA-rpymnmebl. ['anoreHsl https://m.edsoo.ru/7f41a636
p | o s ; bmoess LOK
) Py - -eP https://m.edsoo.ru/7f41a636
coeIMHeHUsI
OO0111ast XapaKTePUCTUKA XMMUYECKHX
bubmioreka LJOK
2.3 sneMeHTOB VA-rpynmbl. A30T, pocdop 1 ux 7 1 https://m.edsoo.ru/7f41a636
coeIMHeHUsI
ve | Somerapmepene maec ; 1 ,  Biomore L0k
' o PYTITIBL. poA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COeAMHEHHsI
Nroro no paspeny 25
Pazpgen 3. MeTaniibl 1 UX COeAUHEHHS
3.1 OO6r111e CBOWCTBA META/IJIOB 4 bubmoteka LJOK
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https://m.edsoo.ru/7f41a636
bubmiorteka LJOK

3.2 BakHelilie MeTasl/Ibl ¥ UX COeUHEHUS 16 https://m.edsoo.ru/7f41a636
WNtoro no pa3speny 20
Paspgen ‘4. XumMus ¥ OKpyXawias cpeja

4.1 BertrjectBa 1 MaTepuanbl B )KU3HU Yesl0BeKa 3 Bnbmiorexa [OK
' B P https://m.eds00.ru/7f41a636
Wtoro no paspeny 3
Pe3epBHOe BpeMmst 3 Bnbmiorexa [OK

p p https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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KAJIEHJAPHO_TEMATHUYECKOE IVNIAHUPOBAHUE

8 KJTIACC
Ne KonuecTBo uyacoB Jlata JnexkTpoHHbIe 1UGpPOBbIe
i Tema ypoka Beero Kontponbabie IIpakTHueckue W3ygeHns o0pa3oBaTe/IbHbIE
padoThI padoTsI pecypchbl
1 [Ipegmer xumuu. Posis xumuu B 1 bubmoreka LJOK
JKU3HHU UesioBeKa. Tesia M BelljeCcTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTOIaX MO3HAHUS B 1 bubnmoreka [JOK
XUMUUA https://m.edsoo.ru/ff0d227e
[MTpakTrueckas pabota Ne 1 «IIpaBumna
3 paboThI B 1ab0paTOPHH U ITPUEMBI 1 1 bubnmoreka [JOK
obparrieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopymoBaHEM»
4 Yuctele BeljecTBa 1 cMecd. CriocoObl 1 bubnmoreka [JOK
pasjiefieHusi cMecei https://m.edsoo.ru/ff0d26ca
5 Elg);;( Tgll:eeHCIfI{: il&gggga(lil 13 rmMepe 1 1 Brbmaorexa [OK
A o prMEp https://m.edsoo.ru/ff0d28c8
OUMCTKH TTIOBAPEHHOU COJIN)»
bubnmoreka [JOK
6 ATOMBI 1 MOJIEKY TbI 1 https://m.edsoo.ru/ff0d2a6c¢c
7 XUMHYeCKue 371eMeHThbl. 3HaKU 1 bubmoreka LJOK
(cMMBOJIbI) XUMHUYECKUX 3/IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie ¥ C/10XKHBIE BelllecTBa 1 Bnbmorexa LOK
p M https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE yUYeHue 1 Bub/morexa LOK
y/Ap y https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSTHCTBA COCTaBa
10 BelllecTB. XUMuyeckasi hopmyJa. 1 bubmorexa [IOK

BaneHTHOCTb aTOMOB XMMMUECKHUX
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3/1IeMEHTOB

11 OTHoOcHTe/bHasi aTOMHasi Macca. bubmoreka [JOK
OTHOCHUTebHAsE MOJIEKYJIsIPHAsi Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 0711 XUMHUUYeCKOro bubmioteka LIOK
3/IeMeHTa B COeIMHEeHUU https://m.edsoo.ru/ff0d350c

13 KonuuectBo Bewjectsa. MoJib. bubmoreka [JOK
MoussipHasi Mmacca https://m.edsoo.ru/ff0d5230

14 ®du3ryecKre U XuMruuYecKure siBJIeHus. bubmoreka LJOK
XuMrueckasi peakiyst https://m.edsoo.ru/ff0d37fa

15 [Ipy3Haky ¥ yC/10BUs IPOTeKaHuUs Bubmoteka LIOK
XUMHUECKUX PeaKIvid https://m.edsoo.ru/ff0d3a16

16 3aKOH COXpaHeHWs MacChl BellleCTB. bubmoreka LIOK
XuMUUeckre ypaBHeHUsI https://m.edsoo.ru/ff0d3b88
BbruncieHus1 KOJIMUeCTBa, MacChl Bu6moreka LOK

17 BELECTBA 11O yDABHEHIAM https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PeaKivii
Krnaccudukaiys XuMruuecKux Bubmiorexa [IOK

18 peakiuii (CoelMHeHNs1, pa3/i0yKeHusl, https://m.edsoo.ru/F0d3£34
3aMelljeHusi, 0OMeHa) — -
M. B. JIoMOHOCOB — yUéHbINi- Buboreka [TOK

19 PHIpKoNEACT. OBobIieHMe U https://m.edsoo.ru/ff0d40c4
cUCTeMaTHr3alLusi 3HaHUM — -

20 KonTponbHast pabota Nel o Teme bubnmoreka [JOK
«BelijecTBa 1 XUMHUUECKHe peaKLin» https://m.edsoo.ru/ff0d4290
Bo3gyx — cmech rasos. Cocras Bubmoreka OK

21 BO3/lyxa. KMC/IOPO/, — S/IeMEHT M https://m.edsoo.ru/ff0d448e
npocToe BellecTBO. O30H — -
dusrueckre U XMMUUeCKe CBOMCTBa Bu6mmorexa LIOK

22 KHC/IOPO/IQ (PeaKLIH OKHC/IeHHS, https://m.edsoo.ru/ff0d4614
ropenue). [ToHsTHe 06 okcugax — )

23 Crioco0bI MosTydeHust KUC/I0po/ia B bubmoreka [JOK
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nabopaTopuy ¥ POMBILIEHHOCTH.
IIpuMeHeHue Kucaopoza

https://m.edsoo.ru/ff0d497a

TenoBoii 3¢ eKT XuMHUUecKoit
peax1iiy, MOHSTHE O

bubmoreka [JOK

24 TEPMOXUMHUUECKOM ypaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
Y SHJJ0TePMHUYECKUX PeaKIUsiX

55 Sarpmerie noye cnocotataro BuGmiorexa LIOK

’ https://m.edsoo.ru/ff0d4c4a
TIpeJ0TBPaLL[eHUs
s | ST e e 31 e Bunioess LOK
Ny https://m.edsoo.ru/ff0d4ae2
KUCIOPOZa, U3yueHKe ero CBOMCTB»

27 Bogopons — 3yieMeHT U poCTOe bubnmoreka [JOK
BelllecTBO. HaxosxJieHre B pupose https://m.edsoo.ru/ff0d4dd0

78 ®du3nueckue U XMMUUeCcKre CBOMCTBa bubnmoreka [JOK
Bozopoja. [IpumMeHeHWe Bogopo/a https://m.edsoo.ru/ff0d4dd0

29 [ToHsTHE O KHUC/IOTax U COMSIX Bubmaorexa LIOK

https://m.edsoo.ru/ff0d50d2

30 CriocoObI 1osTyueHHs BOZIOpO/ia B bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0

3 llonyeenme n cobupare soopona BuGmorera LIOK

o ’ https://m.edsoo.ru/ff0d4f42
M3yueHue ero CBOMCTB»

3 MornsipHbIif 00bEM ra3oB. 3aKOH Bubmoteka LIOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienusi 00b€Ma, KOJIMUeCTB

33 BEH.[ECCTJ]IBea ra3;) ioeeri’ H;)éleCTiICOM; Bub/morexa LOK

.. https://m.edsoo.ru/ff0d55a0
KOJIMYeCTBY BellleCTBa Wi 00bEMY
BIUMC/IEHHS 00BEMOB Ta30B M
34 }]?paBHCeJ}IIiI}o p:aGKI_fI/II/(I) Ha E(I)BCOHOBE Bubmorexa LOK
. N https://m.edsoo.ru/ff0d5708
3aKOHa 0ObEMHBIX OTHOILIEHUM ra30B
35 dusnyeckre U XMMUUeCKHe CBOMCTBA bubnuoreka LIOK
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BOJIbI
Cocras ocHoBaHui. ITousaTue 00

https://m.edsoo.ru/ff0d587a
bubmoreka [JOK

36 VH/IMKaTopax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTtBopuTesib.
37 Hacei11jeHHbIe ¥ HeHaChILLeHHbIe bubmoreka [JOK
pacTBopel. MaccoBasi 107151 BelljecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTrueckasi pabota Ne 5 1o Teme
38 «[IpurorossieHre pacTBOPOB C bubmioteka LIOK
orpezie/IEHHOM MacCOBOM J0Jiek https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOT'O BELL[eCTBa»
39 KonrposibHast paboTa Ne2 1o Teme Bubmoteka LIOK
«Kucnopoa. Bogopos. Boga» https://m.edsoo.ru/ff0d6342
40 OKcufbl: cocTaB, KiacCcubUKaLuys, bubmoreka [JOK
HOMEHK/IaTypa https://m.edsoo.ru/ff0d664e
41 OcHOBaHUs: COCTaB, K/1acCU(pUKaLys, bubnmoreka [JOK
HOMeEHK/IaTypa https://m.edsoo.ru/ff0d67ca
42 Kucnotsr: cocras, knaccudukarys, bubmoreka [JOK
HOMEeHK/IaTypa https://m.edsoo.ru/ffOdfee2
’ https://m.edsoo.ru/ff0d664e
amdOTepHBIX OKCHU/IOB
44 [TonyueHve 1 XuMHUYeCKre CBOMCTBA bubmoreka LIOK
OCHOBAHUKI https://m.edsoo.ru/ff0d67ca
45 [TonyueHve 1 XuMHUYeCKre CBOMCTBA bubmoreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee?2
u HUe): HOMEHK/IaT
46 Sr?(])jcoéillji[([)ny?EHlfﬂ i(HKI\jl];q}eIEIiI,/Ie Bnbmaorexa LOK
N ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
IMpaktuueckast pabora Ne 6. PelieHue BuGmoreka [TOK
47 9KCIIePUMEHTAa/IbHBIX 3a/1a4 [10 Teme

«OCHOBHBI€ KJIaCChl HeOopraHn4YeCKUux
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CcoeIMHEHUI»
IeHeTnyeckasi CBSI3b MeXIy

bubmoreka [JOK

48 fUIactamy HEOpraHHeckux https://m.eds00.ru/00ad9a50
CcoeMHeHUI
49 O06o006111eH1e ¥ CCTeMaTH3aLKs bubmoreka [JOK
3HaHUMU https://m.edsoo.ru/00ad9cb2
o | om0 Bumorera LOK
“n https://m.edsoo.ru/00ad9ela
coeMHeHUI
5L sumsecckux snewesnos. Hommme BuGmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3/IeMEHTOB
[Tepuoanueckuii 3aKOH U
5o [Teproguueckas cucrema bubmoreka [JOK
XUMUUeCKUX s7ieMeHToB [1. U. https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [Tepuoppl, rpymniel, MOATPYIIIIbI Bubmmorexa [JOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
siiep. M3oTomnbl https://m.edsoo.ru/00ada342
CTpoeHue 3/IeKTPOHHBIX 060110qu“ Bubmiorexa [IOK
55 aToOMOB 3/1eMeHTOB [ leproanueckom
https://m.edsoo.ru/00ada6bc
cucremsl /1. 1. MenzeneeBa
XapakTeprucTHKa XMMUUeCKOT0
56 3/IEMEHTA MO ero MOJIO’KEHUIO B bubnmoreka [JOK
[Teproguueckoii cucreme /1. . https://m.edsoo.ru/00ada824
MeHneneeBa
3Hauenue [leproruecKoro 3akoHa
57 JI/11 Pa3BUTHS HAYKU U MPaKTUKU. [I. bubmioreka LIOK
N. MeHgeneeB — yuéHbIl, Nefaror u https://m.edsoo.ru/00ada96e
rpaXkiaHuH
58 DJIEKTPOOTPHUILIATE/TbHOCTh aTOMOB bubnroreka [JOK
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XUMHNYeCKHUX 3/1eMeHTOB

https://m.edsoo.ru/00adaab8

59 MouHas xumMnueckas CBsi3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHad nossipHas XuMuyeckast 1 bubmioteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTtHast HernosisipHas 1 bubmoreka [JOK
XUMHUUYECKasi CBSI3b https://m.edsoo.ru/00adaab9
bubmoreka LJOK
62 Crener oknc/eHHs 1 https://m.edS(])_}).ru/OOadae28
63 OKUC/IUTe/IBHO-BOCCTaHOBUTE/IbHbBIE 1 Bubmoteka LIOK
peakiu https://m.edsoo.ru/00adb076
bubmoreka LIOK
64 OxkucuTeny ¥ BOCCTaHOBUTEJIN 1 https://m.e dscI)_E).ru 100adb076
65 | «Crpoene arowa, Xinaseckan ! 1 BuGmorera LIOK
CESI3b https://m.edsoo.ru/00adb486
66 Pe3epBHbIii ypok. O6001eHMe 1 1 Bubmoteka LIOK
cUCTeMaTH3aLusl 3HaHUU https://m.edsoo.ru/00adb33c
67 Pe3epeHbiii ypok. O600111eH1E 1 1 bubmoreka LIOK
cUcTeMaTHr3aLusi 3HaHUM https://m.edsoo.ru/00ad9cb?2
68 Pe3epeHbiii ypok. Ob60011ieH1E 1 1 bubmoreka LIOK
CUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOI'PAMME
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9 KVIACC

KosmmnuecTBo yacoB

J/1IeKTpPOHHbBIe I{U(POBbIE

Ne Tema ypoka KoHT I Alara 0
/i Bcero PO/IbHbIE PaKTHYeCKHe H3ydeHus 00pa3oBaTe/IbHbIE
padoThI padoTsI pecypchbl
[Teprogrueckuii 3aK0H.

1 ITepuoguueckast cucrema 1 bubmoreka [JOK
XUMUYeCcKuX 31eMeHTOB []. U. https://m.edsoo.ru/00adb59e
MeHgeneeBa
3aKOHOMEpPHOCTH B W3MeHeHUH

2 CBOUCTB XEMI/ILIECKI/IX 3/1eMEHTOB 1 Bubmaorexa LIOK

N https://m.edsoo.ru/00adb6b6
TepBbIX TPEX MEepHOIOB

3 Knaccudukaiiys 1 HoMeHK/IaTypa 1 bubnmoreka [JOK
HeOpraHUueCKHX BellecTB https://m.edsoo.ru/00adb7e2

4 Buzbl XMMHUUeCcKo# CBSI3U U TUIIBI 1 bubmoreka [JOK
KPUCTA/I/TMYEeCKUX PeIIETOK https://m.edsoo.ru/00adbac6
KontposibHast paboTa Nel o Teme

c «[ToBTOpEHUe U yriybieHne 1 1
3HAaHUM OCHOBHBIX pa3/iesioB Kypca
8 kmacca»

6 Knaccudukaims XxuMmuueckux 1 bubnmoreka [JOK
peakLUii 10 pa3/IMYHbIM NIPU3HaKaM https://m.edsoo.ru/00adbcb0
ITonsiTn K TH XUMHUUYECKOH

7 pe(;K]_[I/II/Ie %S)H(;Iizce 0 FOMOFeiI(;b?X u 1 Bnb/morexa LOK

' https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peaklusx
IToHsAITHE O XUMHUECKOM
aBHOBecHU. PaKTOPbI, BJIUSIOIIHE
8 fla CKOPOCTb XHMHqECKOI‘/’I pealepm 1 bubmorexa [IOK
https://m.edsoo.ru/00adc28c
1 TIO/I0)KeHHEe XMMHUUYEeCKOTO
paBHOBeCHsI
9 OKUC/IUTE/TBHO- 1 bubmoreka [JOK
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BOCCTaHOBUTEJ/IbHbIE PeaKLUy
Teopust 3/1eKTPOIUTUUECKOU

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

bubmoreka [JOK

10 muccoryaiyi. CHIbHBIE U ClTabbie https://m.edso0.ru/00adcd68
3J1IeKTPOJIUTHI — -

N bubmoreka [JOK

11 VloHHbIe ypaBHEHitA peaxiyi https://m.eds00.ru/00add448
XHWMHUUeCKre CBOMCTBA KUC/IOT U

12 OCHOBaHUI B CBeTe Ipe/iCTaB/IeHUN bubmuoreka LIOK
00 3/M1eKTPOTUTUYECKOU https://m.edsoo.ru/00add5d8
JMccolyanyu
X¥MHYecKue CBOMCTBA CoJiell B Bu6moreka LOK

13 CBETE NPEACTAB/IEHHH 00 https://m.edsoo.ru/00add8b2
3/1IeKTPOJIMTUYECKON AUCCOLMALINU

N Bubmoteka LIOK

14 TowsTue o riaposMse corner https://m.edsoo.ru/00add9d4

15 O06o006111eH1e ¥ CCTeMaTH3aLs bubnmoreka [JOK
3HaHUH https://m.edsoo.ru/00addd1?2
[MTpakTrueckast pabota Ne 1.

16 «PellleHre 3KCePUMEHTATbHBIX 526;1_17/?;1}?5535008 ddbfa
3a/1au» e -
KontposibHast paboTa Ne2 1o Teme

17 «DJIEKTPOTUTUYECKAS bubmoreka LIOK
Jucconuanys. XuMuueckue https://m.edsoo.ru/00addecO
peakiuu B pacTBOpax»

OO0111ast XapaKTepUCTHKA rajioreHoB.

18 X¥MHYecKue CBOMCTBa Ha IpuMepe 5262?/§86Z15)2§/00a ddfe2
xJiopa Pz, )
XnopoBogopos. CoJisiHast KUC/IOTAa,

19 XUMUYECKHe CBOMCTBA, MOTy4YeHue, 526:-17/?;15305/0 0ade104
TIpUMeHeHue Pz, )

20 Ipaktuueckast pabora Ne 2 o Teme bubnuoreka LIOK

«[TonyyeHuie CoJISTHOM KUC/IOTHI,

https://m.edsoo.ru/00ade348
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H3yueHue eé CBOMCTB»
BbruricieHusi Mo ypaBHeHUsIM

bubmoreka [JOK

21 XMMUUECKUX peakLvid, eC/T OJJUH https://m.edsoo.ru/00ade488
13 peareHTOB /laH B U30bITKe — -

2 OO0111ast XxapaKTepyUCTUKa 37IeMeHTOB bubnmoreka LIOK
VIA-rpymrsl https://m.edsoo.ru/00ade64a
AnnoTporHbie MOAU(UKALIUU CEpBhI.

23 HaxoxxzmeHue cepbl 1 eé bubmoreka [JOK
COeJMHeHU B MPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUUeCKre CBOMCTBA Cepbl
CepoBogopof, CTpoeHue, Bubmorexa [TOK

24 d)mfl HECKHE M XUMIHECKHE https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcuppl cepbl. CepHasi KUC/IOTA, Bu6moreka LOK

25 (bmfl HECKUE 1 XMMITHECKUE https://m.edsoo.ru/00adea28
CBOWCTBa, TIPUMeHeHHe
XvMryeckue peaklivy, jieailye B
OCHOBe TIPOMBIIIJIEHHOTO CIToco0a

2% T0JIyYeHHsl CePHOM KUC/IOTBI. Bubmoteka LIOK
XHMHUUeCKoe 3arpsi3HeHre https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpefibl
COeJMHEHUSIMU Cepbl

27 BrrunciieHue MaccoBou 1011 bubnmoreka [JOK
BbIXO/Ia MPOJyKTa peakLuu https://m.edsoo.ru/00adec8a
OO6r11ast xapaKTepUCTHKA 37IEMEHTOB
VA-rpymmsl. A3oT, Bubmorexa [TOK

28 PacTIpOCTPAHEHHE B TIPHPOAE, https://m.edsoo.ru/00adeea6
¢bu3nueckre U XUMHUYeCcKue — -

CBOMCTBA
AMMHUak, ero ¢pusnueckrie u Bummoreka [IOK
29 XUMUYECKHe CBOMCTBA, MOyueHre

" TIpUMEHEeHNe

27
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ITpakTrueckasi pabota Ne 3 1o Teme

30 «ITonyueHnvie amMmmuaka, usyueHue EH6H_I;I/OTeI§ HOK/O 0adf180
erO CROHCTES ttps://m.edsoo.ru/00a

31 A3oTHas KuC/oTa, eé ¢hu3nyeckre 1 bubmoreka [JOK
XUMUUYECKHe CBOMCTBA https://m.edsoo.ru/00adf306
Wcnonb30BaHre HUTPATOB U CoJieit
aMMOHHS! B KauecTBe MHHepa/IbHbIX Bumorexa IIOK

32 yAoOpeHti. Ximirieckoe . https://m.edsoo.ru/00adf518
3arpsisHeHUe OKpY’Karolleil cpefibl
COeJMHeHUSIMU a30Ta
®ocdop. Okcug docdopa (V) u Bubmiorexa [IOK

33 pocopran KUCTIOTa, (puneckue u https://m.edsoo.ru/00adf68a
XUMHUYeCKHe CBONCTBA, MOoTy4yeHe
Wcnonb3oBanue gocgaToB B

34 KaueCcTBe MUHEPAa/IbHbIX bubnmoreka [JOK
yao0peHuii. 3arpsisHeHHe https://m.edsoo.ru/00adfc20
TIPUPO/THOM cpe/ibl hocdhaTaMu
Yrnepoj, pacripocTpaHeHHe B Bu6morea LOK

35 MPHPOAE, cbquECKHe " https://m.edsoo.ru/00adfd9c
XUMHUUeCKUe CBOMCTBa
Oxkcupsl yriaeposa, ux pusndeckue
Y XMMUYeCKHe CBOKCTBA. Buboreka [TOK

36 SKOMOrHIeckHe IPoGIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKCH/IOM yTJiepoja
av)

37 YronbHas KucaoTa v eé cou Bubmmorexa [JOK

https://m.edsoo.ru/00ae006¢

[MTpaktuyeckast pabora Ne 4 1o Teme

38 "[TonyyeHure yrjieKAC/I0ro rasa. bubmoreka [JOK
KauecTBeHHas peakuys Ha https://m.edsoo.ru/00ae027e
KapboHat-uoH"

39 [TepBOoHauasibHBIE TIOHATUS 00 bubnuoreka LIOK
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OpraHN4YeCKHuX BeIeCTBdX KdK O
CoeJVHeHHUAX yTjiepoaad

https://m.edsoo.ru/00ae054e

40 Kpemnutii 1 ero coeineHust Bubmaorexa IOK
https://m.edsoo.ru/00ae080a
ITpakTrueckast pabora Ne 5.

41 Perienvie sKkcriepyMeHTaIbHbIX bubmioTeka LIOK
3a/1au 110 TeMe «BakHelie https://m.edsoo.ru/00ae0bf2
HeMeTa/l/Ibl U UX COeUHEHUsI»

KoHTposibHas o
o | o per s oo Bumorra 0K
https://m.edsoo.ru/00ae0el8
COeIMHEeHUsI»
OO011iast XapakKTeprUCTHKa
XUMUUECKUX 3/IEMEHTOB —

13 MeTa/IoB. MeTtasyinueckas CBsI3b U bubmoreka [JOK
MeTa/ITnueckasi KpucTasinueckast https://m.edsoo.ru/00ae103e
peiiéTka. ®u3nyeckue CBONCTBA
MeTaJl/IoB
XUMHUYeCcKue CBOMCTBa MeT B.

44 SJIeKTpf)CXI/II\iI/I(iIEOCK(I:/Iﬁ ;H; e Brbmorexa LIOK

N https://m.edsoo.ru/00ael1156
HaTpsbKeHUM MeTaJljioB
O61mue criocoObl MTOTyueHuUst
MeTasioB. CriyiaBel. BerancieHust
45 10 ypaBHEHUSIM XUMUYECKUX bubmorexa [JOK
o https://m.edsoo.ru/00ael1156
peakliuii, ec/ii OJUH U3 peareHToB
COJIEP>KUT TIPUMECH
46 ITonsiTe O KOPPO3UX METAJIJIOB Brbmorea LOK
https://m.edsoo.ru/00ael278
bubmoreka LIOK

47 IHenourbre merasb! https://m.edsoo.ru/00ael4b?2

48 OKCcHBI ¥ TUJIPOKCU/TBI HATPUS U bubmoreka [JOK
Kasus https://m.edsoo.ru/00ae14b2

49 [ITesiouHO3€eMebHBIE MeTasl/lbl — bubnuoreka LIOK
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KanblAA U MarHUi

https://m.edsoo.ru/00ael5e8
bubmoreka [JOK

50 Baywelime Coe/IMHEeHIs KaslbIis https://m.edsoo.ru/00ael5e8
51 O606LH€HI/IE Y CUCTeMaTH3al[|s
3HaHUU
59 JKécTKOCTh BOJIBI U CTIOCOOBI eé bubmoreka [JOK
yCTpaHeHUst https://m.edsoo.ru/00ae 1886
$3 | "ecocms sopptnmeTomn e8| BuGmorexa LIOK
. https://m.edsoo.ru/00aelae8
yCTpaHeHUst
. bubnmoreka [JOK
>4 AJOMUHHH https://m.edsoo.ru/00aelc64
55 AwmcoTepHble CBOICTBa OKCH/IA U Bubmoteka LIOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubnmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
7 OKcujpl, THAPOKCUABI U COTU bubmoreka [JOK
kene3sa (II) u >xenesa (III) https://m.edsoo.ru/00ae35e6
58 0606HJEHI/IE Y CUCTeMaTH3aLys
3HaHUMU
[TpakTrueckast pabora Ne 7.
59 PelieHre skcrieprMeHTaIbHBIX Bubmoteka LIOK
3a/lau 110 TeMe «BakHeliive https://m.edsoo.ru/00ae3de8
MeTaJl/Tbl ¥ UX COeIMHEHUS»
BblunciieHusi o ypaBHEHUSIM
XUMUUECKUX peakLUii, ecid 0IuH
60 13 peareHToB /laH B U30bITKe UTH bubmoreka [JOK
COZlep’KUT NprMecH. Brruncienns https://m.edsoo.ru/00ae1750
MacCOBOM ZI0/IM BBIXO/ja MPO/AYKTa
peakiuu
61 O06o006111eH1Ee ¥ CCTeMaTH3aLs

3HaAHUH
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KonTponbHasi pabota Ned 1o Teme

62 «BaxkHelmme MeTanIbl U UX 1 1
COeZIMHEHUS»
63 BeliectBa 1 MaTtepuasbl B 1 bubmoreka [JOK
MOBCe/IHEBHOM >KU3HU UeioBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUeCKoe 3arpsisHeHue 1 bubmioTeka LIOK
OKpY’Karolllei cpeibl https://m.edsoo.ru/00ae4270
65 Posb xuMuu B pelieHun 1 bubmoreka [JOK
9KOJIOTUYeCKUX TIPo0/ieM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIil ypok. O600IeHMe 1 1 Bubmoteka LIOK
CcUCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00ae0d0Oa
67 Pe3epBHbIil ypok. O600IeHMe 1 1 Bubmoteka LIOK
CcUCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/00adb33c
68 Pe3epeHbiit ypok. Ob6o011ieHre U 1 bubnmoreka [JOK
CUCTeMaTH3alus 3HaHUM https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68 4

I[TPOI'PAMME
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